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Ile

275

Ser

Gln

Glu

Ala

Ser
355

Asn

180

Phe

Gly

Ala

Met

Ile

260

Phe

Cys

Gly

Lys

Gly

340

Thr

Lys

Asn

Ile

Arg

Leu

245

Gly

Gly

Ser

Trp

Asp

325

Ile

Thr

Cys

Arg

Thr

Ala

230

Glu

Val

Val

Glu

Tyr

310

Cys

Asn

Asn

Asp

Arg

Pro

215

Val

Asn

Tyr

Ile

Lys

295

Cys

Glu

Val

Tyr

Ile

Phe

200

Ala

Ser

Arg

Gly

Asp

280

Lys

Gln

Thr

Ala

Pro
360

Asp

185

Leu

Ile

Asn

Ala

Ser

265

Thr

Gly

Asn

Arg

Glu

345

Cys

Asp

Asn

Ser

Met

Met

250

Ser

Pro

Asn

Ala

Gly

330

Gln

Lys

Leu

Val

Leu

Pro

235

Val

Val

Cys

Tyr

Gly

315

Asp

Ser

Val

Lys

Val

Asp

220

Thr

Arg

Ile

Trp

Ala

300

Ser

His

Lys

Ser

Page 12

Met

Arg

205

Leu

Ser

Arg

Tyr

Ile

285

Cys

Thr

Val

Glu

Thr
365

Ala

190

Gln

Met

Ala

Lys

Met

270

Val

Leu

Val

Phe

Cys

350

Gly

Val

Phe

Thr

Gly

Gly

255

Val

Lys

Leu

Tyr

Cys

335

Asn

Arg

Ser

Ser

Asp

Gln

240

Phe

Gln

Ala

Arg

Tyr

320

Asp

Ile

His



Pro

Tyr

385

Lys

Thr

Glu

Ile

Glu

465

Leu

Leu

Ile

Gly

Ile

370

Lys

Gln

Val

Gln

Lys

450

Asn

Ser

Ile

Ile

Val
530

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

Ser Met

Gly Vval

Leu Asn

Thr Ile
420

His Val
435

Phe Pro

Ile Glu

Ser Ala

Ala Val
500

Lys Lys
515

Thr Asn

5
540
PRT

Val

Ser

Lys

405

Asp

Ile

Glu

Asn

Glu

485

Leu

Thr

Asn

Ala

Cys

390

Gly

Asn

Lys

Asp

Ser

470

Lys

Gly

Lys

Gly

Leu

375

Ser

Cys

Thr

Gly

Gln

455

Gln

Gly

Ser

Lys

Phe
535

Bovine parainfluenza

Ser Pro

Ile Gly

Ser Tyr

Val Tyr
425

Arg Pro
440

Phe Asn

Ala Leu

Asn Thr

Ser Met

505

Pro Thr
520

Ile Pro

virus 3

Leu

Ser

Ile

410

Gln

Val

Val

Val

Gly

490

Ile

Gly

His

Gly

Asn

395

Thr

Leu

Ser

Ala

Asp

475

Phe

Leu

Ala

Ser

Ala

380

Arg

Asn

Ser

Ser

Leu

460

Gln

Ile

Val

Pro

Page 13

Leu

Val

Gln

Lys

Ser

445

Asp

Ser

Ile

Ser

Pro
525

Val

Gly

Asp

Val

430

Phe

Gln

Asn

Val

Ile

510

Glu

Ala

Ile

Ala

415

Glu

Asp

Val

Arg

Ile

495

Phe

Leu

Cys

Ile

400

Asp

Gly

Pro

Phe

Ile

480

Ile

Ile

Ser



<220>
<221>
<223>

<400>

MISC_FEATURE
fusion protein

5

Met Ile Ile

1

Leu

Asn

Leu

Asn

65

Pro

His

Glu

Thr

Asp

145

Ile

Cys

Ser

Ile

50

Gln

Leu

Glu

Ile

Ala

130

Lys

Gln

Gln

Pro

35

Leu

Gln

Tyr

Ser

Ile

115

Ala

Leu

Ser

Ile

Ile

20

Lys

Ser

Ile

Asp

His

100

Val

Lys

Ser

Val

5

Asp

Gly

Leu

Asp

Gly

85

Asn

Thr

Ala

Glu

Val

Ile

Ile

Ile

Ile

Gln

70

Leu

Asn

Ile

Leu

Ala

150

Gly

Thr

Thr

Lys

Pro

55

Tyr

Lys

Thr

Ala

Val

135

Ile

Asn

Met

Lys

Ile

40

Lys

Lys

Leu

Asn

Ile

120

Glu

Lys

Leu

Ile

Leu

25

Ser

Ile

Gln

Leu
105

Ala

Asp

Ile

Leu

10

Gln

Gln

Glu

Leu

Lys

90

Arg

Ile

Lys

Thr

Ser

Ser

Asn

Asp

Leu

75

Asp

Thr

Ala

Gln

Asn
155

Leu

Val

Phe

Ser

60

Asp

Val

Lys

Thr

Ala

140

Lys

Val Ala val

Page 14

Thr

Gly

Glu

45

His

Arg

Ile

Arg

Ser

125

Arg

Ala

Lys

Pro

Val

30

Thr

Ser

Leu

Val

Phe

110

Ala

Ser

Val

Ser

Ser

15

Leu

Arg

Cys

Ile

Val

95

Phe

Gln

Asp

Gln

Val

Ser

Val

Tyr

Gly

Ile

80

Asn

Gly

Ile

Ile

Ser

160

Gln



Asp

Glu

Glu

Gly

225

Glu

Leu

Asp

Ser

Gly

305

Ala

Asn

Glu

Tyr

Ala

Leu

210

Val

Val

Phe

Tyr

Asn

290

Lys

Phe

Tyr

Asn

Val

Ala

195

Thr

Lys

Phe

Thr

Ser

275

Thr

Glu

Leu

Ile

Cys
355

Asn

180

Asn

Leu

Thr

Glu

260

Ile

Gln

Trp

Gly

Cys

340

Leu

165

Asn

Leu

Ile

Gln

Thr

245

Ser

Thr

Ile

Tyr

Gly

325

Pro

Ser

Glu

Gln

Phe

Gly

230

Ser

Ile

Leu

Tyr

Ile

310

Ala

Ser

Gly

Ile

Leu

Gly

215

Ile

Thr

Lys

Gln

Lys

295

Pro

Asp

Asp

Asn

Val

Gly

200

Asp

Ala

Val

Met

Val

280

Val

Leu

Ile

Pro

Ile
360

Pro

185

Ile

Asn

Ser

Asp

Arg

265

Arg

Asp

Pro

Lys

Gly

345

Thr

170

Ser

Ala

Ile

Leu

Gln

250

Val

Leu

Ser

His

Glu

330

Phe

Ile

Leu

Gly

Tyr

235

Tyr

Ile

Pro

Ile

His

315

Cys

Ile

Thr

Thr

Thr

220

Arg

Asp

Asp

Leu

Ser

300

Ile

Ile

Leu

Gln Cys Pro
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Arg

Gln

205

Leu

Thr

Ile

Val

Leu

285

Tyr

Met

Glu

Asn

Lys
365

Leu

190

His

Gly

Asn

Tyr

Asp

270

Thr

Asn

Thr

Ser

His

350

Thr

175

Gly

Tyr

Glu

Ile

Asp

255

Leu

Lys

Ile

Lys

Phe

335

Glu

Ile

Cys

Ser

Lys

Thr

240

Leu

Ser

Val

Gln

Gly

320

Ser

Met

Val



Thr

Ala

385

Ile

Cys

Gly

Val

Ser

465

Leu

Ile

Met

Lys

Ser

370

Asn

Asn

Gln

Thr

Ala

450

Asp

Asp

Ile

Ile

Asp
530

<210>
<211>
<212>

Asp

Cys

Gln

Ile

Leu

435

Leu

Leu

Ser

Val

Met

515

Ser

538
PRT

Ile

Ile

Ser

Val

420

Ala

Asn

Glu

Ile

Met

500

Ile

Glu

Val

Pro

Pro

405

Gly

Lys

Pro

Glu

Gly

485

Ile

Arg

Pro

Pro

Thr

390

Asp

Ile

Tyr

Ile

Ser

470

Ser

Val

Tyr

Tyr

Arg

375

Thr

Gln

Asn

Thr

Asp

455

Lys

Trp

Val

Leu

Val
535

Tyr

Cys

Gly

Gly

Phe

440

Ile

Arg

His

Leu

Arg

520

Leu

Ala

Thr

Ile

Met

425

Asp

Ser

Trp

Gln

Leu

505

Asp

Thr

Phe

Cys

Lys

410

Leu

Asn

Leu

Ile

Ser

490

Ile

Arg

Asn

Val

Asn

395

Ile

Phe

Ile

Glu

Glu

475

Ser

Ile

Asn

Arg

Asp

380

Gly

Ile

Lys

Lys

Leu

460

Lys

Val

Asn

Arg

Gln
540
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Gly

Ile

Thr

Thr

Leu

445

Asn

Ser

Thr

Ala

His
525

Gly

Asp

Tyr

Asn

430

Asn

Lys

Asn

Ile

Ile

510

Leu

Val

Asn

Lys

415

Gln

Asn

Ala

Gln

Ile

495

Ile

Asn

Ile

Arg

400

Glu

Glu

Ser

Lys

Lys

480

Ile

Ile

Asn



<213>

<220>
<221>
<223>

<400>

Mumps virus

MISC_FEATURE
fusion protein

6

Met Lys Val Phe

1

Ser

Gln

Ile

Glu

65

Leu

Ser

Leu

Gln

Gln
145

Val

Gln

Val

50

Phe

Pro

Arg

Gly

Ala

130

Ala

Cys

Val

35

Val

Lys

Ile

Arg

Val

115

Gln

Thr

Val

20

Arg

Lys

Ser

Ala

His

100

Ala

Thr

Asn

Leu

Asn

Gln

Leu

Val

Glu

85

Lys

Thr

Asn

Arg

Val

Ile

Leu

Leu

Thr

70

Asn

Arg

Ala

Ala

Ala
150

Thr

Asn

Ser

Pro

55

Gln

Ile

Phe

Ala

Arg

135

Val

Cys

Ile

Tyr

40

Asn

Tyr

Asn

Ala

Gln

120

Ala

Phe

Leu

Leu

25

Tyr

Ile

Asn

Asn

Gly

105

Val

Ile

Glu

Gly

10

Gln

Ser

Gln

Lys

Ile

90

Ile

Thr

Ala

Val

Phe

Gln

Gln

Pro

Thr

75

Ala

Ala

Ala

Ala

Lys
155

Ala

Ile

Ser

Thr

60

Leu

Ser

Ile

Ala

Met

140

Glu
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Val

Gly

Ser

45

Asp

Ser

Pro

Gly

Val

125

Lys

Gly

Phe

Tyr

30

Ser

Asn

Asn

Ser

Ile

110

Ser

Asn

Thr

Ser

15

Ile

Ser

Ser

Leu

Ser

95

Ala

Leu

Ser

Gln

Ser

Lys

Tyr

Cys

Leu

80

Gly

Ala

Val

Ile

Arg
160



Leu

Asn

Ala

Pro

Arg

225

Ser

Gly

Ile

Phe

Leu

305

Ala

Glu

Ile

Ala

Thr

Thr

Gln

210

Ser

Thr

Gln

Asn

Tyr

290

Pro

Lys

Ala

Ser

Ile

Gln

Ser

195

Leu

Leu

Ser

Ile

Ile

275

Ser

Asp

Asn

Glu

Ala

Ala

Leu

180

Leu

Ile

Leu

Ile

Val

260

Pro

Ile

Arg

Cys

Arg

340

Cys

Val
165

Asn

Gly

Asn

Gly

Ser

245

Ser

Thr

Ser

Ile

Lys

325

Leu

Val

Gln

Asn

Leu

Pro

Ser

230

Ala

Val

Ile

Ser

Leu

310

Leu

Ser

Phe

Ala

Met

Tyr

Ala

215

Met

Ala

Leu

Val

Phe

295

Glu

Thr

Leu

Ser

Ile

Ser

Leu

200

Leu

Thr

Glu

Leu

Thr

280

Ile

Ile

Arg

Glu

Pro

Gln

Cys

185

Thr

Ser

Pro

Ile

Asp

265

Gln

Asn

Gly

His

Ser

345

Ile

Asp

170

Gln

Glu

Pro

Ala

Leu

250

Glu

Ser

Asn

Asn

His

330

Lys

His

Ile

Leu

Ile

Val

235

Ser

Met

Asn

Gln

Glu

315

Ile

Leu

Ile

Leu

Thr

Ser

220

Val

Ala

Gln

Ala

Glu

300

Gln

Phe

Cys

Ala Gly Ser
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Asn

Asp

Thr

205

Ile

Gln

Gly

Met

Leu

285

Ser

Trp

Cys

Leu

Tyr

Thr

Asn

190

Val

Gln

Ala

Leu

Ile

270

Val

Ile

Ser

Gln

Ala

350

Met

Ile

175

Gln

Phe

Ala

Thr

Met

255

Val

Ile

Ile

Tyr

Tyr

335

Gly

Arg

Met

Leu

Gln

Leu

Leu

240

Glu

Lys

Asp

Gln

Pro

320

Asn

Asn

Arg



Phe

Cys

385

Ala

Gly

Asn

Ile

Lys

465

Ser

Ser

Lys

Ser

Val

370

Leu

Val

Leu

Leu

Ser

450

Tyr

Lys

Ile

Glu

Ser
530

<210>
<211>

355

Ala

Cys

Thr

Asp

Thr

435

Thr

Ile

Ile

Ile

Ile

515

Ser

671

Leu

Lys

Thr

Phe

420

Ile

Glu

Lys

Gly

Ile

500

Arg

Val

Asp

Ser

Ile

405

Ser

Ser

Leu

Glu

Ala

485

Ser

Arg

Asp

Gly

Pro

390

Asp

Ile

Leu

Ser

Ser

470

Ile

Leu

Ile

Asp

Thr

375

Ser

Leu

Val

Ser

Lys

455

Asn

Ile

Leu

Asn

Leu
535

360

Ile

Tyr

Thr

Ser

Gln

440

Val

His

Val

Phe

Phe

520

Ile

Val

Pro

Ala

Leu

425

Thr

Asn

Gln

Ala

Cys

505

Lys

Arg

Ala

Ile

Cys

410

Ser

Ile

Ala

Leu

Ala

490

Cys

Thr

Tyr

Asn

Tyr

395

Gln

Asn

Asn

Ser

Gln

475

Leu

Trp

Asn

Cys

380

Gln

Thr

Ile

Thr

Leu

460

Ser

Val

Ala

His
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365

Arg

Pro

Leu

Thr

Gln

445

Gln

Val

Leu

Tyr

Ile
525

Ser

Asp

Ser

Tyr

430

Pro

Asn

Asn

Ser

Val

510

Asn

Leu

His

Leu

415

Ala

Ile

Ala

Val

Ile

495

Ala

Thr

Thr

His

400

Asp

Glu

Asp

Val

Asn

480

Leu

Thr

Ile



<212>
<213>

<220>
<221>
<223>

<400>

p

RT

Canine distemper virus

MISC_FEATURE
fusion protein

7

Met Asn Pro

1

Arg

Ser

Thr

Pro

65

Tyr

His

Met

Val

Gln
145

Ser

Thr

Ser

50

Asp

Arg

His

Gly

Leu

130

Ile

Lys

Lys

35

Ala

Tyr

Ser

Thr

Gln

115

Trp

His

His

Thr

20

Ser

Gln

Tyr

Asp

Pro

100

Ser

Cys

Trp

Glu

Gln

Ala

Arg

Ile

Asn

85

Glu

Asn

Ile

Asn

Gln

Thr

Glu

Ser

Met

70

Ile

Ser

Ala

Gly

Asn
150

Thr

His

Ser

Thr

55

Lys

Pro

Val

Val

Val

135

Leu

Ile

Thr

Lys

40

His

Arg

Ala

Ser

Lys

120

Ala

Ser

Pro

Gln

25

Thr

Tyr

Thr

His

Gln

105

Ser

Ser

Thr

Met

10

Gln

Ser

Asp

Arg

Gly

90

Gly

Gly

Leu

Ile

His

Asp

Arg

Pro

Ser

75

Asp

Ala

Ser

Phe

Gly
155

Glu

Leu

Ala

Arg

60

Cys

His

Lys

Gln

Leu

140

Ile
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Lys

Pro

Arg

45

Thr

Lys

Asp

Ser

Cys

125

Cys

Ile

Ile

Gln

30

His

Ala

Gln

Gly

Arg

110

Thr

Ser

Gly

Pro

15

Gln

Ser

Asp

Ala

Ile

95

Leu

Trp

Lys

Thr

Lys

His

Ile

Trp

Ser

80

Ile

Lys

Leu

Ala

Asp
160



Ser

Ile

Glu

Asn

Val

225

Gly

Ala

Thr

Thr

Asn

305

Gln

Ile

Val

Lys

Leu

Gln

210

Gly

Ala

Leu

Ser

Gln

290

Glu

Arg

Phe

His

Leu

Asp

195

Ala

Ser

Ala

His

Leu

275

Glu

Leu

Leu

Gly

Tyr

Met

180

Glu

Leu

Gly

Leu

Gln

260

Glu

Thr

Val

Gly

Pro
340

Lys

165

Pro

Tyr

Thr

Arg

Gly

245

Ser

Gln

Val

Pro

Leu

325

Ser

Ile

Asn

Glu

Leu

Arg

230

Val

Asn

Ser

Ile

Ala

310

Lys

Leu

Met

Val

Lys

Met

215

Gln

Ala

Leu

Asn

Ala

295

Met

Leu

Arg

Thr

Ser

Leu

200

Thr

Arg

Thr

Asn

Lys

280

Val

Gln

Leu

Asp

Arg

Leu

185

Leu

Lys

Arg

Ala

Ala

265

Ala

Gln

His

Arg

Pro
345

Pro

170

Ile

Ser

Asn

Phe

Ala

250

Gln

Ile

Gly

Met

Tyr

330

Ile

Ser

Asp

Ser

Val

Ala

235

Gln

Ala

Glu

Val

Ser

315

Tyr

Ser

His

Asn

Ile

Lys

220

Gly

Ile

Ile

Glu

Gln

300

Cys

Thr

Ala
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Gln

Cys

Leu

205

Pro

Val

Thr

Gln

Ile

285

Asp

Glu

Glu

Glu

Tyr

Thr

190

Glu

Leu

Val

Ala

Ser

270

Arg

Tyr

Leu

Leu

Ile
350

Leu

175

Lys

Pro

Gln

Leu

Gly

255

Leu

Glu

Val

Val

Leu

335

Ser

Val

Ala

Ile

Ser

Ala

240

Ile

Arg

Ala

Asn

Gly

320

Ser

Ile



Gln

Lys

Gly

385

Ile

Val

Tyr

Asn

Ser

465

Arg

Gly

Ser

Pro

Glu

Ala

Leu

370

Ile

Leu

His

Thr

Phe

450

Gln

Gly

Asn

Ile

Asp

530

Ile

Leu

355

Gly

Lys

Ser

Arg

Thr

435

Asp

Asn

Asp

Lys

Leu

515

Lys

Asp

Ser

Tyr

Thr

Val

Leu

420

Val

Glu

Ser

Thr

Phe

500

Cys

Leu

Gly

Tyr

Ser

Lys

Ser

405

Glu

Pro

Ser

Leu

Ser

485

Ile

Lys

Leu

Val

Ala

Gly

Ile

390

Ala

Arg

Ser

Tyr

470

Ser

Leu

Cys

Thr

Thr

Leu

Asn

375

Thr

Pro

Val

Tyr

Cys

455

Pro

Cys

Ser

Tyr

Phe

535

Ile

Gly

360

Asp

His

Thr

Ser

Val

440

Val

Met

Ala

Lys

Ser

520

Ile

Gln

Gly

Met

Val

Leu

Tyr

425

Ala

Phe

Ser

Arg

Gly

505

Thr

Ala

Val

Glu

Ile

Asp

Ser

410

Asn

Thr

Val

Pro

Thr

490

Asn

Ser

Ser

Ile

Ala

Leu

395

Glu

Ile

Asn

Ser

Leu

475

Leu

Ile

Thr

Asp

His

Ile

380

Pro

Val

Gly

Gly

Glu

460

Leu

Val

Val

Ile

Thr
540

Gly Ser Arg
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Lys

365

Leu

Gly

Lys

Ser

Tyr

445

Ser

Gln

Ser

Ala

Ile

525

Cys

Gln

Ile

Glu

Lys

Gly

Gln

430

Leu

Ala

Gln

Gly

Asn

510

Asn

Pro

Tyr

Leu

Ser

Phe

Val

415

Glu

Ile

Ile

Cys

Thr

495

Cys

Gln

Leu

Pro

Glu

Arg

Ile

400

Ile

Trp

Ser

Cys

Ile

480

Met

Ala

Ser

Val

Asp



545

Met

Arg

Asp

Arg

Ser

625

Arg

Lys

Val

Leu

Ala

Arg

610

Cys

Tyr

Pro

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

<220>
<221>
<223>

<400>

Tyr

Asp

Lys

595

Ser

Thr

Gln

Asp

8
546
PRT

Glu

Val

580

Val

Ser

Ala

Gln

Leu
660

Ser
565

Gly

Leu

Phe

Leu

Thr

645

Thr

550

Lys

Thr

Ile

Asn

Ala

630

His

Gly

Val

Asn

Asp

Phe

615

Leu

Lys

Thr

Ala

Leu

Ser

600

Gly

Leu

Gln

Ser

Leu

Gly

585

Ser

Ser

Leu

Asn

Arg
665

Gly

570

Asn

Asn

Leu

Leu

Thr

650

Ser

Peste-des-petits-ruminants virus

MISC_FEATURE
fusion protein

8

555

Pro

Ala

Gln

Leu

Ile

635

Lys

Tyr

Ala

Leu

Ile

Ser

620

Cys

Val

Val

Ile

Lys

Leu

605

Val

Cys

Asp

Arg

Ser

Lys

590

Glu

Pro

Cys

Pro

Ser
670

Leu
575

Leu

Thr

Ile

Lys

Thr

655

Leu

560

Glu

Asp

Val

Leu

Arg

640

Phe

Met Thr Arg Val Ala Ile Leu Thr Phe Leu Phe Leu Phe Pro Asn Ala

1

5

10

15

Val Ala Cys Gln Ile His Trp Gly Asn Leu Ser Lys Ile Gly Ile Val

20

25

Page 23

30



Gly

Thr

Thr

65

Lys

Ile

Val

Ala

Ser

145

Arg

Tyr

Leu

Ile

Thr

Leu

50

Lys

Pro

Gln

Leu

Gly

130

Leu

Leu

Ile

Val

Leu
210

Gly

35

Val

Ser

Val

Thr

Ala

115

Val

Lys

Ala

Asn

Gly

195

Ser

Ser

Ile

Glu

Glu

Leu

100

Gly

Ala

Thr

Asn

Asn

180

His

Ile

Ala

Lys

Ile

Asp

85

Thr

Val

Leu

Ser

Lys

165

Glu

Lys

Phe

Ser

Leu

Ala

70

Ala

Pro

Ala

His

Leu

150

Glu

Leu

Leu

Gly

Tyr

Met

55

Glu

Leu

Gly

Leu

Gln

135

Glu

Thr

Val

Gly

Pro
215

Lys

40

Pro

Tyr

Ser

Arg

Gly

120

Ser

Lys

Ile

Pro

Leu

200

Ser

Val

Asn

Lys

Val

Arg

105

Val

Leu

Ser

Leu

Ser

185

Leu

Met

Ile

Arg

Ile

90

Thr

Ala

Met

Asn

Ala

170

Val

Leu

Arg

Thr

Thr

Leu

75

Thr

Arg

Thr

Asn

Gln

155

Val

His

Leu

Asp

Arg

Ala

60

Leu

Lys

Arg

Ala

Ser

140

Ala

Gln

Arg

Arg

Pro
220
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Pro

45

Ile

Ile

Asn

Phe

Ala

125

Gln

Ile

Gly

Met

Tyr

205

Ile

Ser

Asp

Thr

Val

Ala

110

Gln

Ala

Glu

Val

Ser

190

Tyr

Ala

His

Asn

Val

Arg

95

Gly

Ile

Ile

Glu

Gln

175

Cys

Thr

Ala

Gln

Cys

Leu

80

Pro

Ala

Thr

Glu

Ile

160

Asp

Glu

Glu

Glu



Ile

225

Ile

Glu

Tyr

Gly

Gln

305

Leu

Thr

Glu

Gly

Asn

385

Ser

Ser

Leu

Ser

Phe

Val

290

Glu

Ile

Val

Cys

Thr

370

Cys

Gln

Ile

Asp

Lys

Ile

275

Ile

Trp

Ser

Cys

Phe

355

Ile

Ala

Asp

Gln

Lys

Gly

260

Ile

Val

Tyr

Asn

Ser

340

Gln

Ser

Ser

Pro

Ala

Leu

245

Ile

Leu

His

Thr

Phe

325

Gln

Gly

Asn

Val

Asp
405

Leu

230

Gly

Lys

Ser

Lys

Thr

310

Asp

Asn

Ser

Arg

Leu

390

Lys

Ser

Tyr

Ala

Ile

Ile

295

Ile

Glu

Ala

Thr

Phe

375

Cys

Leu

Tyr

Ser

Arg

Ala

280

Glu

Pro

Thr

Leu

Lys

360

Ile

Lys

Leu

Ala

Gly

Val

265

Tyr

Ala

Lys

Ser

Tyr

345

Ser

Leu

Cys

Thr

Leu

Gly

250

Thr

Pro

Ile

Tyr

Cys

330

Pro

Cys

Ser

Tyr

Val
410

Gly

235

Asp

Tyr

Thr

Thr

Val

315

Val

Met

Ala

Lys

Thr

395

Val

Gly

Phe

Val

Leu

Tyr

300

Ala

Phe

Ser

Arg

Gly

380

Thr

Ala
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Asp

Leu

Asp

Ser

285

Asn

Thr

Thr

Pro

Thr

365

Asn

Glu

Ser

Ile

Ala

Thr

270

Glu

Ile

Gln

Pro

Leu

350

Leu

Leu

Thr

Asp

Asn

Ile

255

Arg

Ile

Gly

Gly

Asp

335

Leu

Val

Ile

Val

Lys
415

Arg

240

Leu

Asp

Lys

Ala

Tyr

320

Gly

Gln

Ser

Ala

Ile

400

Cys



Pro

Tyr

Ser

Arg

465

Lys

Ala

Cys

Pro

Ser
545

Val

Pro

Leu

450

Leu

Thr

Ala

Lys

Gly

530

Leu

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

<220>
<221>
<223>

<400>

9
5
p

Val

Asp

435

Glu

Glu

Val

Cys

Gly

515

Leu

46
RT

Glu

420

Ser

Lys

Asn

Lys

Ile

500

Arg

Lys

Val

Val

Leu

Ala

Gly

485

Gly

Cys

Pro

Hendra virus

MISC_FEATURE
fusion protein

9

Asp

Tyr

Asp

Lys

470

Val

Val

Lys

Asp

Gly

Leu

Val

455

Glu

Pro

Ser

Asn

Leu
535

Val

His

440

Gly

Leu

Phe

Leu

Lys

520

Thr

Thr

425

Lys

Thr

Leu

Gly

Gly

505

Glu

Gly

Ile

Ile

Asn

Asp

Gly

490

Leu

Val

Thr

Gln

Asp

Leu

Ala

475

Asn

Val

Pro

Ser

Val

Leu

Gly

460

Ser

Met

Thr

Ile

Lys
540

Gly

Gly

445

Asn

Asp

Tyr

Leu

Ser

525

Ser

Ser

430

Pro

Ala

Gln

Ile

Ile

510

Lys

Tyr

Arg

Ala

Val

Ile

Ala

495

Cys

Ile

Val

Glu

Ile

Thr

Leu

480

Leu

Cys

Asn

Arg

Met Ala Thr Gln Glu Val Arg Leu Lys Cys Leu Leu Cys Gly Ile Ile
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Val

Leu

Lys

Val

65

Ser

Tyr

Val

Thr

Asn

145

Leu

Asp

Lys

Leu

Ser

Ser

50

Ser

Arg

Asn

Val

Ala

130

Lys

Gln

Tyr

Gln

Val

Lys

35

Asn

Asn

Leu

Asn

Met

115

Gly

Leu

Glu

Ile

Thr
195

Leu

20

Ile

Pro

Val

Thr

Asn

100

Ala

Val

Lys

Thr

Asn

180

Glu

Ser

Gly

Leu

Ser

Gly

85

Thr

Gly

Ala

Ser

Ala

165

Thr

Leu

Leu

Leu

Thr

Lys

70

Ile

His

Ile

Leu

Ser

150

Glu

Asn

Ala

Glu

Val

Lys

55

Cys

Leu

Asp

Ala

Tyr

135

Ile

Lys

Leu

Leu

Gly

Lys

40

Asp

Thr

Ser

Leu

Ile

120

Glu

Glu

Thr

Val

Asp
200

Leu

25

Gly

Ile

Gly

Pro

Val

105

Gly

Ala

Ser

Val

Pro

185

Leu

10

Gly

Ile

Val

Thr

Ile

90

Gly

Ile

Met

Thr

Tyr

170

Thr

Ile

Thr

Ile

Val

75

Lys

Asp

Ala

Lys

Asn

155

Val

Ile

Leu

Arg

Lys

60

Met

Gly

Val

Thr

Asn

140

Glu

Leu

Asp

Ala Leu Ser
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His

Lys

45

Met

Glu

Ala

Lys

Ala

125

Ala

Ala

Thr

Gln

Lys
205

Tyr

30

Tyr

Ile

Asn

Ile

Leu

110

Ala

Asp

Val

Ala

Ile

190

Tyr

15

Glu

Lys

Pro

Tyr

Glu

95

Ala

Gln

Asn

Val

Leu

175

Ser

Leu

Lys

Ile

Asn

Lys

80

Leu

Gly

Ile

Ile

Lys

160

Gln

Cys

Ser



Asp

Ser

225

Thr

Leu

Ser

Gln

Asn

305

Thr

Ser

Arg

Val

Ala
385

Leu

210

Met

Leu

Glu

Tyr

Gln

290

Ser

Leu

Val

Glu

Ser

370

Asn

Leu

Thr

Leu

Ser

Tyr

275

Ala

Glu

Ile

Ile

Cys

355

Ser

Cys

Phe

Ile

Arg

Asp

260

Ile

Tyr

Trp

Ser

Cys

340

Leu

His

Ile

Val

Gln

Thr

245

Ser

Ile

Val

Ile

Asn

325

Asn

Thr

Val

Ser

Phe

Ala

230

Leu

Ile

Val

Gln

Ser

310

Ile

Gln

Gly

Pro

Val
390

Gly

215

Ile

Gly

Ala

Arg

Glu

295

Ile

Glu

Asp

Ser

Arg

375

Thr

Pro

Ser

Tyr

Gly

Val

280

Leu

Val

Val

Tyr

Thr

360

Phe

Cys

Asn

Gln

Ala

Gln

265

Tyr

Leu

Pro

Lys

Ala

345

Asp

Ala

Gln

Leu

Ala

Thr

250

Ile

Phe

Pro

Asn

Tyr

330

Thr

Lys

Leu

Cys

Gln

Phe

235

Glu

Val

Pro

Val

Phe

315

Cys

Pro

Cys

Ser

Gln
395

Asp

220

Gly

Asp

Tyr

Ile

Ser

300

Val

Leu

Met

Pro

Gly

380

Thr
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Pro

Gly

Phe

Val

Leu

285

Phe

Leu

Ile

Thr

Arg

365

Gly

Thr

Val

Asn

Asp

Asp

270

Thr

Asn

Ile

Thr

Ala

350

Glu

Val

Gly

Ser

Tyr

Asp

255

Leu

Glu

Asn

Arg

Lys

335

Ser

Leu

Leu

Arg

Asn

Glu

240

Leu

Ser

Ile

Asp

Asn

320

Lys

Val

Val

Phe

Ala
400



Ile

Cys

Leu

Val

Gln

465

Leu

Leu

Ile

Asp

Gly
545

Ser

Thr

Gly

Tyr

450

Ser

Asp

Tyr

Ser

Asp

530

Thr

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

<220>
<221>

Gln Ser Gly
405

Thr Val Vval
420

Ser Ile Asn
435

Thr Asp Lys

Leu Gln Gln

Thr Val Asn
485

Val Leu Ser
500

Phe Vval Ile
515

Arg Gln Val

10
565
PRT
Sendai virus

MISC_FEATURE

Glu

Leu

Tyr

Val

Ser

470

Pro

Ile

Val

Arg

Gln

Gly

Asn

Asp

455

Lys

Ser

Ala

Glu

Pro
535

Thr

Asn

Ser

440

Ile

Asp

Leu

Ala

Lys

520

Val

Leu

Ile

425

Glu

Ser

Tyr

Ile

Leu

505

Lys

Ser

Leu

410

Ile

Ser

Ser

Ile

Ser

490

Cys

Arg

Asn

Met

Ile

Ile

Gln

Lys

475

Met

Ile

Gly

Gly

Ile

Ser

Ala

Ile

460

Glu

Leu

Gly

Asn

Asp
540
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Asp

Leu

Val

445

Ser

Ala

Ser

Leu

Tyr

525

Leu

Asn

Gly

430

Gly

Ser

Gln

Met

Ile

510

Ser

Tyr

Thr

415

Lys

Pro

Met

Lys

Ile

495

Thr

Arg

Tyr

Thr

Tyr

Pro

Asn

Ile

480

Ile

Phe

Leu

Ile



<223>

<400>

10

Met Ala Thr

1

Val

Ser

Gly

Asp

65

Leu

Glu

Pro

Val

Arg

145

Thr

Leu

Val

Asn

Ser

50

Leu

Leu

Ala

Gln

Ala

130

Glu

His

Ala

Leu

Ile

35

His

Glu

Asn

Leu

Ser

115

Thr

Ala

Lys

Leu

Tyr

Thr

20

Glu

Asn

Arg

Ile

100

Arg

Ser

Lys

Ser

Lys

Ile

Thr

Val

Ser

Gly

Leu

85

Thr

Phe

Ala

Arg

Ile

165

Thr

fusion protein

Gln

Leu

Ile

Arg

Cys

70

Leu

Val

Phe

Gln

Asp

150

Glu

Leu

Arg

Val

Val

Tyr

55

Gly

Ile

Thr

Gly

Ile

135

Ile

Leu

Gln

Val

Ser

Asp

40

Ile

Thr

Pro

Asn

Ala

120

Thr

Ala

Leu

Asp

Gln

Cys

25

Glu

Val

Ala

Leu

Asp

105

Val

Ala

Leu

Gln

Phe

Cys

10

Gln

Gly

Leu

Gln

Arg

90

Thr

Ile

Gly

Ile

Asn
170

Ile

Ile

Lys

Ser

Val

75

Asp

Met

Gly

Ile

Lys

155

Ala

Ser

Pro

Ser

Leu

60

Ile

Ala

Thr

Thr

Ala

140

Glu

Val

Val Asn Asp
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Ala

Arg

Leu

45

Val

Gln

Leu

Gly

Ile

125

Leu

Ser

Gly

Glu

Leu

Asp

30

Lys

Pro

Tyr

Asp

Ala

110

Ala

Ala

Met

Glu

Ile

Leu

15

Arg

Ile

Gly

Lys

Leu

95

Asp

Leu

Glu

Thr

Gln

175

Lys

Ser

Leu

Ala

Ile

Ser

80

Gln

Val

Gly

Ala

Lys

160

Ile

Pro



Ala

Lys

Phe

225

Leu

Gln

Val

Ile

Ser

305

Ser

Asp

Gln

Arg

Ile

Leu

210

Gly

Tyr

Ser

Ile

Pro

290

Ile

His

Cys

Leu

Cys
370

Ser

195

Thr

Thr

Ser

Asn

Asp

275

Ile

Ser

Ile

Val

Ile

355

Pro

180

Glu

Gln

Ile

Ala

Ile

260

Val

Leu

Tyr

Leu

Glu

340

Pro

Val

Leu

His

Gly

Asn

245

Tyr

Asp

Ser

Asn

Ser

325

Ser

Asp

Thr

Gly

Tyr

Glu

230

Ile

Asp

Leu

Glu

Ile

310

Arg

Arg

Ser

Lys

Cys

Ser

215

Lys

Thr

Val

Glu

Val

295

Asp

Ala

Leu

Gln

Val
375

Glu

200

Glu

Ser

Glu

Ile

Arg

280

Pro

Gly

Ser

Thr

Gln

360

Val

185

Thr

Leu

Leu

Ile

Tyr

265

Tyr

Gly

Glu

Phe

Tyr

345

Lys

Asp

Ala

Leu

Thr

Met

250

Thr

Met

Val

Glu

Leu

330

Ile

Cys

Ala

Thr

Leu

235

Thr

Glu

Val

Leu

Trp

315

Gly

Cys

Ile

Leu

Ala

220

Gln

Thr

Gln

Thr

Ile

300

Tyr

Gly

Pro

Leu

Asn Ile Ile

380
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Arg

205

Phe

Ala

Ile

Ile

Leu

285

His

Val

Ala

Arg

Gly

365

Pro

190

Leu

Gly

Leu

Arg

Lys

270

Ser

Lys

Thr

Asn

Asp

350

Asp

Lys

Gly

Ser

Ser

Thr

255

Gly

Val

Ala

Val

Ile

335

Pro

Thr

Phe

Ile

Asn

Ser

240

Gly

Thr

Lys

Ser

Pro

320

Ala

Ala

Thr

Ala



Phe

385

Cys

Val

Glu

Asn

Leu

465

Leu

Ser

Val

Met

Leu

545

Met

Val

Gly

Phe

Leu

Leu

450

Asn

Glu

Gly

Val

Leu

530

Glu

Thr

Asn

Thr

Leu

Tyr

435

Thr

Leu

Lys

Ala

Ile

515

Met

Pro

Glu

Gly

Gly

Thr

420

Ala

Val

Ala

Ala

Thr

500

Ile

Ser

Lys

Lys

Gly

Arg

405

His

Asn

Gly

Ala

Arg

485

Leu

Val

Asn

Ile

Arg
565

Val

390

Arg

Asp

Arg

Pro

Ala

470

Lys

Ile

Ile

Pro

Arg
550

Val

Pro

Asn

Lys

Ala

455

Thr

Ile

Thr

Val

Ala

535

His

Ala

Ile

Cys

Gly

440

Ile

Asp

Leu

Ile

Ile

520

Gly

Met

Asn

Ser

Gly

425

His

Ala

Phe

Ser

Ile

505

Val

Arg

Tyr

Cys

Gln

410

Leu

Asp

Ile

Leu

Glu

490

Val

Leu

Ile

Thr

Ile

395

Ile

Ala

Arg

Gln

475

Val

Val

Tyr

Ser

Asn
555

Ala

Arg

Gly

Thr

Pro

460

Asp

Gly

Met

Arg

Arg

540

Gly

Page 32

Ser

Ser

Val

Trp

445

Val

Ser

Arg

Ile

Leu

525

Asp

Gly

Thr

Lys

Asn

430

Gly

Asp

Arg

Trp

Val

510

Arg

Thr

Phe

Cys

Gly

415

Gly

Val

Ile

Ala

Tyr

495

Val

Arg

Tyr

Asp

Thr

400

Val

Ile

Gln

Ser

Glu

480

Asn

Leu

Ser

Thr

Ala
560



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

<220>
<221>
<223>

<400>

11
555
PRT

Human parainfluenza virus 1 strain Washington/1964

MISC_FEATURE
F glycoprotein

11

Met Gln Lys

1

Ser

Val

Ser

Gly

65

Leu

Thr

Phe

Ala

Ser

Ile

Arg

50

Cys

Leu

Ile

Phe

Gln
130

Ser

Ile

35

Tyr

Gly

Ile

Thr

Gly

115

Ile

Ser

Leu

20

Asn

Ile

Thr

Pro

Asn

100

Ala

Thr

Glu

Cys

Glu

Val

Thr

Leu

85

Asp

Val

Ala

Ile

Gln

Gly

Leu

Gln

70

Lys

Thr

Ile

Gly

Leu

Ile

Lys

Ser

55

Ile

Asp

Thr

Gly

Ile
135

Phe

Pro

Leu

40

Leu

Ile

Ala

Val

Thr

120

Ala

Leu

Val

25

Leu

Val

Gln

Leu

Thr

105

Ile

Leu

Val

10

Glu

Lys

Pro

Tyr

Asp

90

Asn

Ala

Ala

Tyr

Lys

Ile

Ser

Lys

75

Leu

Asp

Leu

Glu

Ser

Leu

Ala

Ile

60

Asn

Gln

Asn

Gly

Ala
140
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Ser

Ser

Gly

45

Asp

Leu

Glu

Pro

Val

125

Arg

Leu

Asn

30

Ser

Leu

Leu

Ser

Gln

110

Ala

Glu

Leu

15

Val

Tyr

Gln

Asn

Leu

95

Thr

Thr

Ala

Leu

Gly

Glu

Asp

Arg

80

Ile

Arg

Ala

Arg



Lys

145

Val

Thr

Leu

His

Gly

225

Asn

Tyr

Asp

Ser

Asn

305

Asn

Ser

Asp

Glu

Leu

Arg

Tyr

210

Glu

Ile

Asp

Leu

Glu

290

Ile

Lys

Lys

Ile

Leu

Gln

Cys

195

Ser

Lys

Thr

Ile

Glu

275

Ile

Glu

Ala

Leu

Ala

Ile

Asp

180

Glu

Glu

Ser

Glu

Ile

260

Lys

Pro

Gly

Ser

Ala

Leu

Gln

165

Phe

Thr

Leu

Leu

Ile

245

Tyr

Tyr

Gly

Glu

Ser

325

Tyr

Ile

150

Arg

Val

Thr

Ala

Thr

230

Leu

Thr

Met

Val

Glu

310

Leu

Ile

Lys

Gly

Asn

Ala

Thr

215

Leu

Ser

Glu

Val

Leu

295

Trp

Gly

Cys

Asp

Ile

Asp

Leu

200

Ala

Gln

Thr

Gln

Thr

280

Ile

His

Gly

Pro

Ser

Gly

Glu

185

Phe

Ala

Thr

Val

265

Leu

Tyr

Val

Ala

Arg

Ile

Glu

170

Ile

Leu

Ser

Leu

Lys

250

Lys

Leu

Arg

Ala

Asp
330

Val

155

Gln

Arg

Gly

Ser

Ser

235

Lys

Gly

Val

Ala

Ile

315

Val

Lys

Ile

Pro

Ile

Asn

220

Ser

Asp

Thr

Lys

Ser

300

Pro

Thr

Asp Pro Thr
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Thr

Ile

Ala

Lys

205

Leu

Leu

Lys

Val

Ile

285

Ser

Asn

Asn

Gln

His

Ala

Ile

190

Leu

Gly

Tyr

Ser

Ile

270

Pro

Ile

Tyr

Cys

Leu

Asn

Leu

175

Gly

Thr

Thr

Ser

Asp

255

Asp

Ile

Ser

Ile

Ile

335

Ile

Ser

160

Lys

Glu

Gln

Ile

Ala

240

Ile

Val

Leu

Tyr

Ile

320

Glu

Pro



Asp

Thr

Gly

385

Arg

Tyr

Asn

Gly

Ser

465

Arg

Gln

Gly

Asn

Asn

Lys

370

Val

Ile

Thr

Lys

Pro

450

Ala

Ala

Ile

Ile

Ser
530

Gln

355

Val

Val

Pro

Asn

Arg

435

Ala

Thr

Ile

Ile

Leu

515

Thr

340

Gln

Ile

Ala

Val

Cys

420

Gly

Val

Asn

Ile

Met

500

Tyr

His

Lys

Asn

Asn

Asn

405

Gly

Arg

Ser

Phe

Ser

485

Ile

Tyr

Asn

Cys

Asn

Cys

390

Gln

Leu

Asp

Ile

Leu

470

Ala

Ile

Leu

Ser

Ile

Leu

375

Ile

Asp

Ile

Thr

Arg

455

Glu

Val

Ile

Tyr

Pro
535

Leu

360

Val

Ala

Arg

Gly

Thr

440

Pro

Glu

Gly

Val

Arg

520

Val

345

Gly

Pro

Ser

Ser

Ile

425

Trp

Val

Ser

Gly

Cys

505

Val

Asn

Asp

Lys

Thr

Arg

410

Asn

Gly

Asp

Lys

Trp

490

Ile

Arg

Val

Phe

Cys

395

Gly

Gly

Asn

Ile

Thr

475

His

Leu

Arg

Ser

Ala

380

Thr

Val

Ile

Gln

Ser

460

Glu

Asn

Ile

Leu

Ala Tyr Thr

540
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Lys

365

Phe

Cys

Thr

Glu

Ile

445

Leu

Leu

Thr

Ile

Leu

525

Leu

350

Cys

Ile

Gly

Phe

Leu

430

Ile

Asn

Met

Glu

Ile

510

Val

Glu

Pro

Asn

Thr

Leu

415

Tyr

Lys

Leu

Lys

Ser

495

Ile

Met

Ser

Val

Gly

Asn

400

Thr

Ala

Val

Ala

Ala

480

Thr

Cys

Ile

Arg



Met Arg Asn Pro Tyr Met Gly Asn Asn Ser Asn

545

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

<220>
<221>
<223>

<400>

12
543
PRT

550

Feline morbillivirus

MISC_FEATURE
fusion protein

12

Met Gly Lys

1

Ile

Ile

Gln

Cys

65

Ile

Met

Ala

Thr

Ser

Leu

50

Thr

Arg

Arg

Leu

Thr

Thr

35

Met

Lys

Pro

Ala

Gly
115

Ile

Ala

20

Lys

Val

Pro

Ile

Gly

100

Val

Arg

Gln

Gln

Ile

Glu

Asn

85

Ser

Ala

Val

Val

Tyr

Lys

Leu

70

Glu

Glu

Thr

Ile

Gly

Asp

Met

55

Met

Ser

Arg

Ala

Ile

Trp

Tyr

40

Val

Lys

Leu

Phe

Ala
120

Ile

Asp

25

Lys

Pro

Tyr

Glu

Ile

105

Gln

Ser

10

Asn

Ile

Asn

Arg

Leu

90

Ile

555

Ser

Leu

Thr

Ile

Glu

75

Met

Ala

Thr

Leu

Thr

Thr

Ser

60

Leu

Asn

Val

Ser
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Leu

Ser

Leu

45

Ser

Val

Ser

Ile

Gly
125

Leu

Ile
30

Asn

Ile

Leu

Tyr

Ala

110

Ile

Ser

15

Gly

Thr

Ile

Gly

Ile

95

Gly

Ala

Asn

Val

Asn

Asn

Val

80

Asn

Val

Leu



His

Leu

145

Arg

Ile

Leu

Gly

Leu

225

Gly

Thr

Arg

Glu

Ile
305

Asn

130

Ser

Thr

Ile

Ala

Pro

210

Ser

Tyr

Gly

Ile

Leu

290

Met

Ser

Thr

Leu

Pro

Ile

195

Ser

Gln

Thr

Gln

Asn

275

Asn

Pro

Ile

Thr

Ile

Met

180

Ala

Ile

Ala

Gly

Ile

260

Tyr

Ser

Asn

Met

Asn

Ala

165

Gln

Leu

Arg

Phe

Arg

245

Ile

Pro

Ile

Phe

Asn

Lys

150

Val

Asp

Leu

Asp

Asn

230

Asp

His

Ser

Thr

Ile
310

Lys

135

Ala

Gln

Lys

Arg

Pro

215

Gly

Leu

Ala

Ile

Tyr

295

Ala

Arg

Ile

Gly

Leu

Tyr

200

Val

Asn

Arg

Asp

Thr

280

His

Val

Gln

Asp

Val

Gln

185

Tyr

Thr

Leu

Asp

Met

265

Glu

Ile

Gln

Ile

Glu

Gln

170

Cys

Thr

Ser

Gln

Leu

250

Thr

Met

Gly

Gly

Gln

Ile

155

Asp

Asp

Asn

Ile

Ala

235

Leu

Asp

Gln

Pro

Phe
315

Glu

140

Arg

Tyr

Ile

Ile

Ile

220

Leu

Glu

Leu

Gly

Glu

300

Leu
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Leu

Ile

Ile

Leu

Leu

205

Ser

Leu

Ser

Phe

Val

285

Glu

Thr

Arg

Ala

Asn

Ser

190

Thr

Ile

Asp

Arg

Leu

270

Thr

Trp

Ser

Lys

Gly

Asn

175

Ser

Val

Gln

Gly

Ser

255

Val

Ile

Tyr

Asn

Ala

Glu

160

Ile

Gln

Phe

Ala

Leu

240

Ile

Leu

Tyr

Thr

Phe
320



Asp

Asn

Glu

Arg

Ile

385

Lys

Asp

Phe

Asp

Lys

465

Leu

Ala

Cys

Glu

Ser

Ile

Phe

370

Cys

Leu

Gly

Asn

Val

450

Ala

Asp

Ile

Arg

Arg

Ile

Arg

355

Ile

Arg

Ile

Ile

Ala

435

Gly

Leu

Ser

Phe

Asn

Lys

Tyr

340

Phe

Leu

Cys

Thr

Arg

420

Arg

Thr

Leu

Ile

Ile

500

Lys

Cys

325

Pro

Cys

Thr

Tyr

Ile

405

Ile

Leu

Asp

Glu

Asn

485

Ile

Asp

Ser

Met

Pro

Lys

Ser

390

Ile

Met

Glu

Leu

Gln

470

Ser

Thr

Asn

Ile

Ser

Arg

Gly

375

Ser

Ser

Val

Val

Ala

455

Ser

Arg

Val

Lys

Thr

Thr

Ser

360

Asn

Gly

Gln

Gly

Gly

440

Ile

Asp

Ile

Thr

Phe

Lys

Glu

345

Lys

Leu

Gln

Glu

Pro

425

Val

Ala

Lys

Thr

Ile

505

Ser

Ser

330

Met

Ala

Met

Ile

Glu

410

Arg

Pro

Ser

Ile

Gly

490

Ile

Ser

Gln

Val

Ala

Ile

395

Cys

Lys

Ile

Ala

Leu

475

Leu

Trp

Ile

Arg

Gly

Asn

380

Thr

Lys

Leu

Ser

Lys

460

Asp

Ile

Ile

Thr Ser Ile
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Leu

Cys

Thr

365

Cys

Gln

Glu

Pro

Leu

445

Leu

Ser

Leu

Ile

Glu

Cys

Ile

350

Leu

Leu

Asp

Val

Asp

430

Ser

Asn

Met

Ala

Tyr

510

Pro

Gln

335

Lys

Val

Gly

Pro

Gly

415

Val

Lys

Asn

Ser

Ile

495

Lys

Leu

Gln

Gly

Asn

Val

Ser

400

Val

Ile

Leu

Ser

Lys

480

Met

Arg

Tyr



515

520

525

Ile Pro Pro Ser Tyr Asn Ser Pro His Ser Val Val Lys Ser Ile

530

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

<220>
<221>
<223>

<400>

13
534
PRT

Avian paramyxovirus 2

MISC_FEATURE
fusion protein

13

Met Ile Ala

1

Asp

Gln

Phe

Leu

65

Glu

Phe

Ala

Asn

Leu

Val

50

Ala

Asn

Val

Gln

Ser

Ala

35

Pro

Glu

Leu

Gly

Ile
115

Ala

Val

20

Ala

Val

Tyr

Glu

Ala

100

Thr

Leu

Leu

Tyr

Leu

Asn

Thr

85

Ile

Ala

Phe

Ala

Thr

Pro

Lys

70

Leu

Ile

Ala

535

Ile

Pro

Asn

Gly

55

Thr

Leu

Gly

Val

Ser

Val

Thr

40

Asn

Val

Ser

Thr

Ala
120

Leu

Gly

25

Leu

Leu

Thr

Glu

Val

105

Leu

540

Phe Ala Thr
10

Ile Ala Ser

Ser Gly Thr

Ser Thr Cys
60

Asn Ile Leu
75

Pro Thr Lys
90

Ala Leu Gly

Asn Gln Ala
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Cys

Ala

Ile

45

Ala

Gly

Thr

Val

Gln
125

Gly

Gln

30

Ala

Gln

Pro

Ala

Ala

110

Glu

Ala

15

Glu

Val

Ala

Leu

Ala

95

Thr

Asn

Leu

Trp

Arg

Thr

Lys

80

Arg

Ser

Ala



Arg

Val

145

Lys

Ile

Tyr

Ala

Asp

225

Asn

Asp

Ser

Thr

Gln
305

Asn

130

Leu

Val

Asp

Leu

Leu

210

Met

Ser

Ser

Glu

Thr

290

Ser

Ile

Glu

Gln

Cys

Thr

195

Thr

Gly

Leu

Glu

Val

275

Pro

Arg

Trp

Leu

Lys

Gln

180

Glu

Pro

Lys

Tyr

Ser

260

Thr

Lys

Val

Arg

Lys

Phe

165

Val

Leu

Leu

Leu

Glu

245

Gln

Gly

Gly

Val

Leu

Asp

150

Ile

Val

Thr

Ser

Thr

230

Ala

Ile

Val

Glu

Thr
310

Lys

135

Gly

Asn

Ala

Thr

Tyr

215

Glu

Asn

Ile

Arg

Gly

295

Glu

Glu

Leu

Glu

Asn

Ile

200

Gln

Leu

Leu

Leu

Ala

280

Arg

Glu

Ser

Ala

Asp

Lys

185

Phe

Ala

Ile

Ile

Ile

265

Thr

Ala

Leu

Ile

Ser

Ile

170

Leu

Gly

Leu

Gly

Thr

250

Gln

Glu

Ile

Asp

Arg

Thr

155

Ile

Gly

Ala

Tyr

Val

235

Gly

Val

Leu

Ala

Thr
315

Lys

140

Ala

Pro

Val

Gln

Asn

220

Lys

Gln

Ser

Val

Pro

300

Ser
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Thr

Ile

Gln

Tyr

Ile

205

Leu

Ala

Val

Tyr

Thr

285

Lys

Thr

Asn

Ala

Ile

Leu

190

Thr

Cys

Lys

Ile

Pro

270

Val

Tyr

Cys

Glu

Leu

Lys

175

Ser

Asn

Gly

Asp

Gly

255

Ser

Ser

Val

Arg

Ala

Asp

160

Glu

Leu

Pro

Gly

Ile

240

Tyr

Val

Val

Ala

Phe
320



Ser

Pro

Thr

Gly

Pro

385

Ser

Glu

Ser

Ser

Asn

465

Ile

Ala

Lys

Leu

Thr

Ile

370

Lys

Ala

Gly

Gln

Ile

450

Ala

Ile

Leu

Thr

Ile

Glu

355

Ile

Ile

Ile

Lys

Ile

435

Asn

Trp

Val

Thr

Thr

Ala

340

Ile

Ala

Ile

Cys

Leu

420

Thr

Asn

Leu

Leu

Gly
500

Leu

325

Asn

Gly

Asn

Val

Lys

405

Ser

Thr

Thr

Gln

Cys

485

Cys

Tyr

Cys

Ala

Cys

Gln

390

Asp

Ala

Ser

Val

Ala

470

Val

Leu

Cys

Leu

Leu

Arg

375

Ser

Val

Gln

Gly

Asn

455

Val

Leu

Ala

Arg

Asn

Ser

360

Ala

Asp

Val

Tyr

Ser

440

Lys

Asn

Ala

Tyr

Ser

Gly

345

Ser

Thr

Ala

Leu

Phe

425

Leu

Val

Pro

Ala

Tyr
505

Ile

330

Leu

Arg

Ile

Ser

Asp

410

Thr

Asp

Glu

His

Ile

490

Ile

Ile

Tyr

Phe

Cys

Ser

395

Asn

Asn

Ile

Glu

Leu

475

Phe

Lys

Thr

Gln

Ile

Lys

380

Leu

Val

Ile

Ser

Leu

460

Val

Val

Lys
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Arg

Asp

Thr

365

Cys

Thr

Gln

Thr

Ser

445

Ile

Asn

Val

Ser

Pro

Cys

350

Val

Val

Val

Leu

Ile

430

Glu

Ala

Asn

Trp

Ser
510

Leu

335

Gln

Asn

Asn

Ile

Arg

415

Asp

Ile

Glu

Thr

Leu

495

Ala

Pro

Tyr

Gly

Pro

Asp

400

Leu

Leu

Gly

Ser

Ser

480

Val

Thr



Arg Met Val Gly Ile Gly Ser Ser Pro Ala Gly Asn Pro Tyr Val Ala

515

Gln Ser Ala Thr Lys Met

530

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

<220>
<221>
<223>

<400>

14
555
PRT

Avian paramyxovirus 6

MISC_FEATURE
fusion protein

14

Met Gly Ala Arg

1

Ile

Ser

Lys

Pro

65

Ser

Leu

Pro

Ile

Arg

Val

50

Asn

Tyr

Glu

Ala

Phe Asn
20

Leu Leu
35

Tyr Thr

Leu Pro

Asn Asp

Arg Leu

100

Pro Glu

Leu

Leu

Gln

Asn

Gln

Thr

85

Leu

Pro

Gly

Ile

Gln

Ser

Glu

70

Leu

Ala

Arg

Pro

Leu

Gly

Ile

55

Val

Asn

Thr

Leu

520

Leu

Leu

Ile

40

Thr

Leu

Arg

Pro

Ile

Ala

His

25

Met

Gly

Lys

Ile

Ser

105

Gly

Met

10

Arg

Ser

Ser

Cys

Phe

90

Met

Ala

Val

Ala

Ile

Ser

75

Thr

Leu

Pro

Val

Thr

Ala

60

Ala

Pro

Glu

Ala Ile Ile
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525

Gly

Ser

Glu

45

Val

Gly

Ile

Asp

Gly

Arg

Leu

30

Arg

Arg

Gln

Lys

Asn

110

Thr

Tyr

15

Asp

Glu

Leu

Ile

Ala

95

Gln

Ala

Val

Asn

Ile

Ile

Lys

80

Asn

Asn

Ala



Leu

Gln

145

Thr

Ile

Leu

Gly

Ser

225

Met

Ala

Gly

Val

Leu
305

Gly

130

Ala

Lys

Ala

Pro

Val

210

Gln

Ser

Lys

Arg

Ser

290

Phe

115

Leu

Gln

Thr

Ile

Ala

195

Glu

Ile

Leu

His

Ile

275

Val

Thr

Ala

Asp

Asn

Ala

180

Ile

Leu

Thr

Cys

Ser

260

Ile

Pro

Leu

Thr

Asn

Glu

165

Leu

Asn

Ser

Asn

Gly

245

Asp

Gln

Ser

Ser

Ala

Ala

150

Ala

Asp

Asn

Leu

Pro

230

Asn

Leu

Tyr

Ile

Ile
310

Ala

135

Lys

Val

Lys

Leu

Tyr

215

Ala

Asp

Gly

Asp

Ser

295

Glu

120

Gln

Ala

Leu

Thr

Thr

200

Leu

Leu

Phe

Ala

Gln

280

Ser

Thr

Val

Ile

Glu

Gln

185

Cys

Thr

Ser

Asn

Leu

265

Ala

Ile

Pro

Thr

Leu

Leu

170

Arg

Glu

Glu

Thr

Tyr

250

Tyr

Ser

Ser

Val

Ala

Asn

155

Lys

Phe

Val

Leu

Leu

235

Leu

Glu

Gln

Gly

Gly
315

Ala

140

Leu

Asp

Ile

Ala

Ser

220

Ser

Leu

Ala

Ile

Leu

300

Glu
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125

Leu

Lys

Ala

Asn

Gly

205

Thr

Ile

Asn

Asn

Met

285

Arg

Gly

Ala

Glu

Thr

Asp

190

Ala

Val

Gln

Leu

Leu

270

Val

Leu

Lys

Leu

Ser

Gly

175

Asn

Lys

Phe

Ala

Met

255

Ile

Ile

Thr

Ala

Asn

Ile

160

Gln

Ile

Val

Gly

Leu

240

Gly

Asn

Gln

Glu

Val
320



Val

Thr

Arg

Glu

Phe

385

Cys

Pro

Gly

Asn

Ile

465

Asp

Ile

Pro

Gln

Thr

Ser

370

Gly

Arg

Leu

Val

Ile

450

Ser

Leu

Val

Gln

Ala

Lys

355

Arg

Val

Cys

Thr

Thr

435

Thr

Ser

Ile

Asn

Phe

Cys

340

Pro

Cys

Phe

Leu

Val

420

Leu

Val

Glu

Asp

Asn
500

Val

325

Thr

Leu

Gln

Asp

Ala

405

Ile

Gln

Gly

Leu

Gln

485

Thr

Val

Leu

Pro

Tyr

Gly

390

Pro

Ser

Ile

Asn

Gly

470

Ser

Ala

Glu

Thr

Glu

Thr

375

Leu

Glu

Gln

Glu

Ser

455

Lys

Asn

Ile

Ser

Asp

Leu

360

Thr

Val

Met

Glu

Ala

440

Gln

Val

Gln

Ile

Gly

Thr

345

Val

Gly

Ile

Ile

Thr

425

Gln

Ile

Asn

Leu

Val
505

Gln

330

Thr

Ala

Ile

Ala

Ile

410

Cys

Val

Ala

Gln

Leu

490

Thr

Leu

Ala

Gln

Gly

Asn

395

Thr

Lys

Ser

Pro

Ser

475

Asn

Ile

Leu

Tyr

Cys

Met

380

Gln

Arg

Gly

Ser

460

Leu

Arg

Val
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Glu

Cys

Leu

365

Leu

Lys

Asn

Ile

Ser

445

Gly

Ser

Val

Leu

Glu

Thr

350

Arg

Glu

Ala

Lys

Leu

430

Tyr

Pro

Asn

Asn

Leu
510

Ile

335

Ile

Gly

Ser

Thr

Gly

415

Ile

Ser

Leu

Val

Pro

495

Val

Asp

Val

Asp

Arg

Ile

400

Leu

Asp

Arg

Asp

Glu

480

Asn

Leu



Leu Val Leu Trp Cys Leu Ala Leu Thr Ile

515

520

Lys His Ala Val Arg Met Ile Lys Thr Val

530

535

Gln Ala Lys Ser Pro Gly Ser Ala Thr Gln

545

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

<220>
<221>
<223>
<400>
Met Thr
1

Val Met

Phe Asp

Thr Met
50

Gly Thr
65

Val Pro

15
545
PRT

550

Fer-de-Lance paramyxovirus

MISC_FEATURE
fusion protein F

15

Arg

Cys

Lys

35

Ile

Ser

Leu

Ile

Gln

20

Pro

Ile

Ala

Arg

Thr

Val

Lys

Lys

Val

Asp
85

Ile

Ser

Phe

Leu

Asn

70

Thr

Leu

Phe

Leu

Ile

55

Glu

Ile

Gln

Asp

Lys

40

Pro

Tyr

Asn

Ile

Asn

25

Ile

Thr

Lys

Lys

Ile

10

Leu

Thr

Leu

Lys

Leu
90

Ser Ile Leu Tyr Val Ser

525

Pro Asn Pro Tyr Val Met

Phe
555

Leu

Glu

Gly

Gly

Thr

75

Ser

540

Thr

Gln

Pro

Thr

60

Leu

Thr
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Leu

Val

Ala

45

Met

Asp

Asp

Thr

Gly

30

Ser

Glu

Thr

Ile

Leu

15

Val

Thr

Ser

Ile

Thr
95

Pro

Met

Ala

Cys

Leu

80

Val



Val

Gly

Ile

Ile

145

Lys

Gln

Cys

Ser

Gln

225

Asn

Leu

Val

Ile

Glu

Ile

Thr

130

Glu

Val

Asp

Asp

Lys

210

Pro

Ala

Leu

Asn

Pro

Gly

Ala

115

Ala

Ser

Ile

His

Val

195

Leu

Leu

Val

Ser

Tyr

275

Asp

Thr

100

Ile

Gly

Ile

Asp

Ile

180

Ala

Ser

Ser

Val

Thr

260

Met

Thr

Ser

Ala

Ile

Lys

Ala

165

Asn

Lys

Leu

Val

Ser

245

Glu

Ile

Lys

Asn

Val

Ala

Ser

150

Gln

Ser

Asn

Leu

Gln

230

Gln

Ser

Gln

Val

Ile

Gly

Leu

135

Ser

Gly

Val

Thr

Phe

215

Ala

Leu

Ile

Ile

Leu

Ser

Ala

120

Ser

Ile

Arg

Ile

Leu

200

Gly

Ile

Gly

Val

Glu

280

Glu

Asn

105

Val

Asn

Gln

Thr

Asn

185

Ala

Pro

Ala

Tyr

Gly

265

Met

Gly

Lys

Ala

Thr

Ala

Val

170

Pro

Ile

Asn

Gly

Thr

250

Thr

Ser

Arg

Leu

Ile

Ser

155

Thr

Ala

Ser

Leu

Leu

235

Gln

Val

Phe

Glu

Ala

Lys

140

Asn

Val

Leu

Leu

Arg

220

Met

Ser

Thr

Pro

His Lys Ile
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Lys

Thr

125

Asn

Gln

Ile

Asn

Thr

205

Asn

Asp

Asp

Ala

Gln

285

Thr

Arg
110

Ser

Ala

Ala

Asn

Gln

190

Gln

Pro

Gly

Leu

Ile

270

Tyr

Phe

Phe

Ala

Glu

Ile

Gly

175

Leu

Tyr

Val

Asp

Leu

255

Asp

Ile

Asn

Val

Gln

Ala

Gln

160

Ile

Gly

Phe

Glu

Ile

240

Asp

Met

Thr

Asp



Lys

305

Asp

Thr

Leu

Ile

Ile

385

Pro

Gln

Ser

Val

Gln

465

Ile

290

Gly

Ile

Ser

Thr

Thr

370

Ala

Val

Cys

Ile

Val

450

Ser

Leu

Ser

Leu

Tyr

Asn

355

Ser

Asn

Val

Ser

Ala

435

Ser

Asp

Gln

Glu

Ile

Ile

340

Cys

Thr

Cys

Gln

Leu

420

Asn

Val

Leu

Gly

Trp

Ala

325

Cys

Phe

Phe

Val

Lys

405

Ile

Val

Gly

Lys

Ile
485

Gln

310

Gly

Lys

Arg

Ala

Ala

390

Ala

Thr

Thr

Asp

Glu

470

Asn

295

Thr

Val

Asn

Gly

Thr

375

Ala

Glu

Val

Ala

Leu

455

Ala

Asn

Gln

Asp

Asp

Asn

360

Arg

Val

Val

Asp

Asn

440

Asp

Gln

Lys

Val

Pro

Pro

345

Thr

Phe

Cys

Thr

Gly

425

Phe

Leu

Asp

Ile

Pro

Asp

330

Thr

Gln

Ala

Leu

Leu

410

Leu

Gly

Ser

Lys

Leu
490

300

Ser Thr
315

Gly Cys

Tyr Ala

Glu Cys

Ile Ala
380

Cys Gly
395

Thr Ala

Gln Ile

Asn Ile

Ala Glu
460

Leu Asp
475

Thr Ala
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Ile

Ser

Met

Pro

365

Arg

Asp

Met

Lys

Thr

445

Leu

Glu

Pro

Ala

Ile

Ser

350

Arg

Ser

Pro

Thr

Pro

430

Leu

Thr

Ser

Thr

Val

Thr

335

Glu

Ala

Thr

Gly

Leu

415

Ser

Gly

Lys

Asn

Ser
495

Arg

320

Ser

Val

Arg

Val

Ile

400

Asp

Lys

Pro

Val

Ala

480

Ile



Ala Leu Ile Val Val Ser Val Val Val Ile Leu Leu Ile Ile Gly Met

500

505

510

Ile Ser Trp Leu Val Trp Leu Thr Lys Ala Val Arg Arg Ser Asn Thr

515

520

525

Arg Ser Glu Arg Val Thr Pro Ser Ala Tyr Asn Asn Leu Gly Phe Ile

530

Lys
545

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

<220>
<221>
<223>

<400>

16
566
PRT

Avian paramyxovirus 4

MISC_FEATURE
fusion protein

16

Met Arg Leu Ser Arg Thr

1

5

Gly Tyr Leu Met Gly Ala

20

Ser Glu Gly Ile Arg Gly

35

Thr Gln Val Arg Gln Leu

50

Leu Val Ile Arg Leu Leu

65

70

535

Ile

His

Asp

Gln

55

Pro

Leu

Ser

Leu

40

Ile

Leu

Thr

Thr

25

Ile

Tyr

Leu

Leu

10

Asn

Pro

Gln

Pro

Ile

Val

Gly

Gln

Ala
75

540

Leu

Asn

Ala

Ser

60

Glu
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Gly

Glu

Gly

45

Gly

Leu

Thr

Gly

30

Ile

Tyr

Asn

Leu

15

Pro

Phe

His

Asp

Thr

Lys

Val

Asp

Cys
80



Gln

Gln

Arg

Gly

Leu

145

Ser

Glu

Asn

Arg

Phe

225

Thr

Ile

Arg

Pro

Asp

Ala

130

Ser

Ile

Ala

Ile

Leu

210

Gly

Leu

Leu

Glu

Ile

Ala

115

Leu

Gln

Gln

Thr

Ile

195

Gly

Asp

Ser

Ala

Val

Lys

100

Asp

Ala

Ser

Ala

Ala

180

Pro

Val

Gln

Ala

Gly
260

Val

85

Thr

Ile

Val

Lys

Thr

165

Thr

Ser

Ser

Ile

Met

245

Ser

Thr

Asn

Gln

Ala

Thr

150

Asn

Val

Leu

Leu

Thr

230

Ala

Val

Glu

Leu

Pro

Thr

135

Asn

Gln

Leu

Asn

Ser

215

Asn

Gly

Thr

Tyr

Asp

Arg

120

Val

Ala

Ala

Ser

Asn

200

Leu

Pro

Gly

Ser

Asn

Thr

105

Phe

Ala

Gln

Val

Lys

185

Leu

Tyr

Val

His

Gln
265

Asn

90

Leu

Ile

Glu

Asn

Phe

170

Leu

Ser

Leu

Leu

Ile

250

Leu

Thr

Leu

Gly

Val

Ile

155

Glu

Gln

Cys

Thr

Thr

235

Gly

Gly

Val

Ala

Ala

Thr

140

Leu

Ile

Thr

Ala

Leu

220

Pro

Pro

Ala
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Ser

Asp

Ile

125

Ala

Lys

Ser

Glu

Ala

205

Met

Ile

Val

Glu

Gln

Gly

110

Ile

Ala

Leu

Gln

Leu

190

Met

Thr

Ser

Met

Gln
270

Leu

95

Gly

Ala

Gln

Arg

Gly

175

Asn

Gly

Thr

Tyr

Ser

255

Leu

Leu

Thr

Thr

Ala

Asp

160

Leu

Glu

Asn

Leu

Ser

240

Lys

Ile



Ala

Gln

Asn

305

Gly

Ile

Tyr

Lys

Ala

385

Asn

Ala

Ala

Asn

Ser

Ser

Leu

290

Thr

Leu

Ala

Ile

Cys

370

Leu

Cys

Gln

Asp

Ser

450

Val

Gly

275

Leu

Arg

Tyr

Glu

Cys

355

Leu

Leu

Lys

Tyr

Leu

435

Trp

Asp

Leu

Val

Val

Arg

Arg

340

Ser

Ser

Ser

Ala

Ser

420

Glu

Val

Pro

Ile

Ile

Val

Ala

325

Phe

Ser

Gly

Thr

Ala

405

Ala

Ile

Ala

Ile

Gln

Arg

Ser

310

Gln

Tyr

Ile

Ala

Pro

390

Thr

Ser

Glu

Pro

Asp

Ser

Val

295

Leu

Val

Ala

Arg

Leu

375

Phe

Cys

Ala

Gly

Asn

455

Ile

Gln

280

Asn

Arg

Pro

Asp

Ser

360

Asp

Phe

Arg

Leu

Tyr

440

Phe

Ser

Val

Leu

Thr

Pro

Asp

345

Ser

Ser

Val

Cys

Val

425

Arg

Thr

Ser

Val

Val

Leu

Glu

330

Cys

Arg

Cys

Tyr

Asn

410

Thr

Phe

Val

Gly

Arg

Ala

315

Val

Val

Leu

Thr

Asn

395

Lys

Ile

Asn

Ser

Tyr

Ile

300

Val

Val

Leu

Asn

Phe

380

Lys

Pro

Thr

Ile

Thr
460

Asp Ile Ala
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Asp

285

Gln

Asn

Glu

Thr

Pro

365

Glu

Ala

Pro

Thr

Gln

445

Ser

Lys

Ser

Glu

Arg

Arg

Thr

350

Glu

Arg

Val

Ser

Asp

430

Thr

Gln

Ile

Gln

Val

Asp

Ser

335

Thr

Leu

Glu

Val

Ile

415

Thr

Glu

Ile

Asn

Tyr

Gln

Gly

320

Gly

Asp

Val

Ser

Ala

400

Ile

Cys

Ser

Val

Ser



465

Ser

Ser

Ile

Val

Ala

545

Lys

Ile

Arg

Val

Leu

530

Ala

Leu

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

<220>
<221>
<223>

<400>

Glu

Ile

Thr

515

Gly

Met

Gly

17
551
PRT

Ala

Asn

500

Ile

Val

Met

Thr

Ala

485

Pro

Val

Met

Met

Pro
565

470

Arg

Arg

Val

Tyr

Gln

550

Phe

Glu Gln

Ile Val

Leu Ser
520

Lys Asn
535

Gln Met

Leu

Asn

505

Leu

Leu

Ser

Human parainfluenza virus 2

MISC_FEATURE
fusion protein

17

Glu

490

Asp

Leu

Lys

Ser

475

Leu

Glu

Val

Lys

Ser
555

Ser

Ser

Ile

Val

540

Gln

Asn

Leu

Gly

525

Gln

Pro

Gln Ile
495

Ile Ala

510

Leu Ile

Arg Ala

Val Thr

480

Leu

Ile

Val

Gln

Thr
560

Met His His Leu His Pro Met Ile Val Cys Ile Phe Val Met Tyr Thr

1

5

10

15

Gly Ile Val Gly Ser Asp Ala Ile Ala Gly Asp Gln Leu Leu Asn Ile

20

25

30

Gly Val Ile Gln Ser Lys Ile Arg Ser Leu Met Tyr Tyr Thr Asp Gly

35

40
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45



Gly

Asn

65

Phe

Val

Gly

Val

Ala

145

Ala

Asn

Asp

Thr

Ile
225

Ala

50

Gly

Lys

Thr

Leu

Ala

130

Ser

Ser

Gly

Ala

Ile

210

Gln

Ser

Thr

Leu

Asp

Ala

115

Ile

Ser

Arg

Ala

Leu

195

Phe

Ala

Phe

Cys

Leu

Thr

100

Ala

Val

Ile

Thr

Ile

180

Ile

His

Leu

Ile

Asn

Thr

85

Lys

Leu

Lys

Gln

Ile

165

Val

Gly

Asn

Arg

Val

Ile

70

Pro

Thr

Gly

Ala

Ser

150

Ala

Asn

Ser

Gln

Ile
230

Val

55

Thr

Leu

Arg

Val

Asn

135

Thr

Thr

Gly

Ile

Ile

215

Leu

Lys

Ser

Ile

Gln

Ala

120

Ala

Asn

Ala

Ile

Leu

200

Thr

Leu

Leu

Leu

Glu

Lys

105

Thr

Asn

Lys

Val

Thr

185

Asn

Asn

Gly

Leu

Asp

Asn

90

Arg

Ala

Ala

Ala

Gln

170

Ser

Leu

Pro

Ser

Pro

Ala

75

Leu

Phe

Ala

Ala

Val

155

Ala

Ala

Tyr

Ala

Thr
235

Asn

60

Ser

Ala

Gln

Ala

140

Ser

Ile

Ser

Leu

Leu

220

Leu

Page 52

Leu

Asn

Lys

Gly

Ile

125

Ile

Asp

Gln

Cys

Thr

205

Thr

Pro

Pro

Val

Ile

Val

110

Thr

Asn

Val

Asp

Arg

190

Glu

Pro

Ile

Pro

Thr

Ser

95

Val

Ala

Asn

Ile

Arg

175

Ala

Leu

Leu

Val

Ser

Leu

80

Thr

Val

Ala

Leu

Asp

160

Ile

His

Thr

Ser

Ile
240



Glu

Gly

Met

Lys

Val

305

Gln

Cys

Leu

Phe

Lys

385

Asp

Met

Ser

Leu

Leu

Val

290

Val

Asn

Arg

Arg

Leu

370

Ser

Asp

Met

Lys

Leu

Ile

275

Ile

Val

Tyr

Tyr

Gly

355

Lys

Leu

Thr

Leu

Leu

Thr

260

Gln

Asp

Gln

Pro

Asn

340

Asn

Arg

Leu

Gln

Asp
420

Asn

245

Gly

Ile

Leu

Val

Ala

325

Glu

Leu

Phe

Cys

Gly

405

Thr

Thr

Gln

Asn

Ile

Pro

310

Asn

Gly

Asn

Ala

Arg

390

Ile

Phe

Asn

Ile

Val

Ala

295

Asn

Asp

Ser

Ser

Phe

375

Cys

Ser

Ser

Phe

Ile

Pro

280

Ile

Arg

Cys

Pro

Cys

360

Ala

Ala

Ile

Phe

Asn

Ser

265

Thr

Ser

Ile

Val

Ile

345

Thr

Asn

Asp

Ile

Arg
425

Thr

250

Ile

Phe

Ala

Leu

Val

330

Pro

Phe

Gly

Pro

Asp

410

Ile

Ala

Ser

Ile

Asn

Glu

315

Thr

Glu

Thr

Val

Pro

395

Ile

Thr

Glu

Pro

Met

His

300

Tyr

Pro

Ser

Pro

Leu

380

His

Lys

Ser
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Leu

Met

Gln

285

Lys

Ala

Asn

Gln

Ile

365

Tyr

Val

Arg

Thr

Leu

Tyr

270

Pro

Leu

Asn

Ser

Tyr

350

Ile

Ala

Val

Cys

Phe
430

Ser

255

Met

Gly

Gln

Glu

Val

335

Gln

Gly

Asn

Ser

Ser

415

Asn

Ser

Gln

Ala

Glu

Leu

320

Phe

Cys

Asn

Cys

Gln

400

Glu

Ala



Thr

Ser

Lys

465

Ala

Leu

Ile

Thr

Gly
545

Tyr

Pro

450

Ser

Arg

Ser

Lys

Met

530

Asn

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

<220>
<221>
<223>

<400>

Val

435

Leu

Ala

Thr

Val

Leu

515

Phe

Ile

18
541
PRT

Thr

Asp

Glu

Ala

Ile

500

Val

His

Tyr

Asp

Leu

Asp

Lys

485

Thr

Ser

Arg

Gly

Phe

Ser

Trp

470

Thr

Leu

Gln

Glu

Ile
550

Ser

Asn

455

Ile

Leu

Val

Ile

Asn

535

Ser

Porcine rubulavirus

MISC_FEATURE
fusion protein

18

Met

440

Gln

Ala

Tyr

Val

His

520

Pro

Ile

Ile

Asp

Ser

Val

505

Gln

Ala

Asn

Asn

Ser

Leu

490

Gly

Phe

Phe

Ala

Ser

Asn

475

Ser

Leu

Arg

Phe

Asn

Ile

460

Phe

Ala

Leu

Ser

Ser
540

Ile

445

Asn

Phe

Ile

Ile

Leu
525

Val

Lys

Ala

Ala

Ala

510

Ala

Asn

His

Ser

Asn

Leu

495

Tyr

Ala

Asn

Leu

Leu

Gln

480

Ile

Ile

Thr

His

Met Pro Gln Gln Gln Val Ala His Thr Cys Val Met Leu Trp Gly Ile

1

5

10

15

Ile Ser Thr Val Ser Gly Ile Asn Thr Glu Ala Leu Ser Gln Tyr Gly
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Val

Ser

Gln

65

Ala

Leu

Leu

Ala

Gln

145

Thr

Thr

Ala

Val

Val

Thr

50

Ser

Ile

Arg

Thr

Leu

130

Ala

Lys

Ala

Gln

Phe
210

Val

35

Tyr

Cys

Leu

Glu

Ala

115

Val

Leu

Asn

Ile

Leu

195

Gln

20

Thr

Leu

Ala

Ser

Gln

100

Leu

Arg

Leu

Leu
180

Pro

Asn

Ala

Leu

Pro

85

His

Gly

Ala

Glu

Gly

165

Pro

Asn

Gln

Val

Val

His

70

Ile

Arg

Val

Asn

Thr

150

Phe

Gln

Ile

Leu

Arg

Arg

55

Ser

Ala

Lys

Ala

Lys

135

Asn

Ala

Ile

Leu

Thr
215

Gln

40

Leu

Ile

Glu

Lys

Thr

120

Asn

Ala

Val

His

Ser

200

Asn

25

Leu

Leu

Ile

Asn

Arg

105

Ala

Ala

Ala

Gln

Asn

185

Leu

Pro

Thr

Pro

Asn

Leu

90

Phe

Ala

Glu

Ile

Ala

170

Leu

Tyr

Tyr

Ser

Tyr

75

Asn

Ala

Gln

Lys

Ser

155

Ile

Ser

Leu

Tyr

Leu

60

Asn

Leu

Gly

Ala

Val

140

Asp

Gln

Cys

Thr

Ala Leu Ser

220

Page 55

Thr

45

Ala

Ala

Ile

Val

Thr

125

Glu

Leu

Asn

Gln

Glu

205

Pro

30

Gln

Ser

Thr

Ser

Ala

110

Ala

Gln

Ile

Gln

Val

190

Leu

Leu

Ala

Pro

Leu

Thr

95

Ile

Ala

Leu

Asp

Ile

175

Ile

Thr

Thr

Gly

Asp

Gln

80

Ala

Gly

Val

Ser

Ala

160

Asn

Asp

Thr

Ile



Gln

225

Glu

Leu

Ile

Val

Glu

305

Gly

Pro

Gln

Leu

Asp

385

Phe

Ala

Lys

Leu

Ile

Leu

290

Ile

Tyr

Phe

Gly

Arg

370

Met

Gln

Leu

Leu

Lys

Glu

275

Asp

Gln

Gly

Asn

Asn

355

Arg

Ser

Glu

Arg

Lys

Gly

260

Leu

Leu

Val

Gly

Asp

340

Ile

Phe

Cys

Pro

Ala

Ser

245

Gln

Tyr

Val

Pro

Ser

325

Ala

Thr

Ala

Val

Thr
405

Val

230

Asn

Leu

Ile

Thr

Asn

310

Glu

Arg

His

Leu

Cys

390

Thr

Leu

Ile

Val

Pro

Ile

295

Arg

Cys

Val

Cys

Val

375

Phe

Val

Gly

Pro

Gly

Thr

280

Ser

Val

Ala

Leu

Ile

360

Asn

Asp

Ile

Thr

Leu

Leu

265

Leu

Ser

Leu

Leu

Ser

345

Phe

Gly

Pro

Asp

Thr

Gly

250

Asn

Ser

His

Glu

Thr

330

Thr

Ser

Val

Gln

Ile
410

Leu

235

Asp

Leu

Thr

Val

Leu

315

Met

Asp

Pro

Val

Glu

395

Lys

Pro

Leu

Gln

His

Asn

300

Gly

Ser

Met

Val

Ile

380

Ile

Lys
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Ala

Met

Asn

Ser

285

Gly

Ser

His

Lys

Val

365

Ala

Ile

Cys

Leu

Ser

Met

270

Thr

Arg

Glu

Ile

Tyr

350

Gly

Asn

Tyr

Gly

Leu

Ser

255

Leu

Ala

Glu

Val

Leu

335

Cys

Ser

Cys

Gln

Lys
415

Ser

240

Gly

Met

Lys

Val

Leu

320

Cys

Leu

Phe

Ala

Asn

400

Val



Gln

Tyr

Pro

Ser

465

Ile

Ile

Ala

Leu

Leu

Gly

Leu

450

Ala

Trp

Gly

Leu

Ser
530

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

<220>
<221>
<223>

<400>

Asp

Pro
435

Asp

Leu

Thr

Ile

Leu

515

Ser

19
551
PRT

Parainfluenza virus 5

Thr

420

Pro

Ile

Asn

Ser

Leu

500

Lys

Tyr

Leu

Ala

Ser

His

Ser

485

Ile

Glu

Val

MISC_FEATURE
fusion protein

19

Thr

Tyr

Gly

Leu

470

Leu

Ile

Val

Met

Phe

Val

Asn

455

Ala

Gly

Cys

Arg

Gly
535

Thr

Pro

440

Leu

Thr

Ile

Leu

Gly

520

Asp

Ile

425

Pro

Ile

Ser

Ser

Val

505

Leu

Lys

Ser

Asp

Ala

Glu

Thr

490

Val

Asn

Phe

Thr

Asn

Val

Ile

475

Ile

Thr

Ser

Ile

Phe

Ile

Asn

460

Leu

Val

Trp

Ala

Arg
540

Ala

Ile

445

Asn

Arg

Ala

Ala

Val

525

Tyr

Asn

430

Gln

Ser

Asn

Leu

Ala

510

Asn

Arg

Ser

Leu

Glu

Val

495

Leu

Ser

Thr

Glu

Ser

Gln

480

Ile

Trp

Gln

Met Gly Thr Arg Ile Gln Phe Leu Met Val Ser Cys Leu Leu Ala Gly

1

5

10
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15



Thr

Thr

Ile

Asn

65

Gln

Thr

Leu

Lys

Gln

145

Leu

Ser

Gly

Asn

Gly

Asn

Val

50

Ile

Pro

Arg

Gly

Ala

130

Lys

Gly

Pro

Ser

Gln

Ser

Val

35

Val

Thr

Ile

Arg

Val

115

Asn

Thr

Thr

Ala

Ile

195

Ile

Leu

20

Arg

Lys

Ser

Gly

Arg

100

Ala

Lys

Asn

Ala

Ile

180

Leu

Thr

Asp

Gln

Leu

Ile

Glu

85

Arg

Thr

Asn

Ala

Val

165

Thr

Asn

Asn

Pro

Leu

Met

Ser

70

Asn

Arg

Ala

Ala

Ala

150

Gln

Ala

Leu

Pro

Ala

Met

Pro

55

Ser

Leu

Phe

Ala

Ala

135

Val

Ala

Ala

Tyr

Ala

Ala

Tyr

40

Thr

Tyr

Glu

Val

Gln

120

Ala

Ala

Val

Asn

Leu

200

Leu

Leu

25

Tyr

Ile

Asn

Thr

Gly

105

Val

Ile

Asp

Gln

Cys

185

Thr

Ser

Met

Thr

Asp

Ala

Ile

90

Val

Thr

Leu

Val

Asp

170

Lys

Glu

Gln

Glu

Ser

Thr

75

Arg

Val

Ala

Asn

Val

155

His

Ala

Leu

Ile

Ala

Pro

60

Met

Tyr

Ile

Ala

Leu

140

Gln

Ile

Gln

Thr

Pro Ile Thr
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Gly

Ser

45

Ile

Thr

Gln

Gly

Val

125

Lys

Ala

Asn

Asp

Thr

205

Ile

Val

30

Ser

Ser

Lys

Leu

Leu

110

Ala

Asn

Thr

Ser

Ala

190

Ile

Gln

Ile

Ala

Gly

Leu

Ile

95

Ala

Leu

Ala

Gln

Val

175

Ile

Phe

Ala

Pro

Phe

Cys

Leu

80

Pro

Ala

Val

Ile

Ser

160

Val

Ile

His

Leu



Arg

225

Asn

Gly

Ile

Leu

Leu

305

Ala

Asp

Leu

Phe

Cys

385

Pro

210

Ile

Thr

Gln

Glu

Val

290

Pro

Ser

Ala

Thr

Val

370

Lys

Val

Leu

Gln

Ile

Leu

275

Thr

Thr

Gln

Gln

Arg

355

Leu

Cys

Thr

Leu

Ile

Val

260

Pro

Ile

Arg

Cys

Val

340

Cys

Phe

Met

Val

Gly

Ser

245

Gly

Thr

Ser

Ile

Thr

325

Leu

Thr

Asp

Gln

Ile
405

Ser

230

Ala

Leu

Leu

Ala

Ile

310

Ile

Ser

Phe

Gly

Pro

390

Asp

215

Thr

Ala

Asp

Thr

Phe

295

Val

Thr

Asp

Ser

Ile

375

Ala

Met

Leu

Glu

Leu

Val

280

Ile

Thr

Pro

Asp

Pro

360

Val

Ala

His

Pro

Leu

Thr

265

Gln

Asn

Gly

Asn

Thr

345

Val

Tyr

Val

Lys

Thr

Leu

250

Tyr

Pro

Asn

Ser

Thr

330

Met

Val

Ala

Ile

Cys
410

Val

235

Ser

Met

Ala

Arg

Leu

315

Val

Ala

Gly

Asn

Leu

395

Val

220

Val

Ser

Gln

Thr

Glu

300

Ile

Tyr

Cys

Ser

Cys

380

Gln

Ser
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Arg

Gly

Met

Gln

285

Val

Gln

Cys

Leu

Phe

365

Arg

Pro

Leu

Lys

Leu

Val

270

Ile

Met

Ala

Arg

Gln

350

Leu

Ser

Ser

Gln

Ser

Leu

255

Ile

Ile

Ala

Tyr

Tyr

335

Gly

Thr

Met

Ser

Leu
415

Phe

240

Thr

Lys

Asp

Gln

Pro

320

Asn

Asn

Arg

Leu

Ser

400

Asp



Asn

Thr

Ile

Gln

465

Thr

Gly

Thr

Asn

Pro
545

Leu

Ile

Ser

450

His

Thr

Leu

Ile

Ser

530

Ala

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

<220>
<221>
<223>

<400>

Arg Phe
420

Lys Leu
435

Gln Asn

Leu Ala

Thr Ser

Ile Leu
500

Val Ala
515

Ala Phe

Thr Leu

20
537
PRT

Thr

Glu

Leu

Gln

Val

485

Ile

Ala

His

Gly

Ile

Thr

Ala

Ser

470

Leu

Ile

Asn

His

Thr
550

Murine pneumonia

MISC_FEATURE

fusion glycoprotein precursor

20

Thr

Ser

Ala

455

Asp

Ser

Leu

Arg

Ser

535

Arg

Gln

Gln

440

Val

Thr

Ile

Ile

Asn

520

Arg

virus

Leu

425

Ile

Asn

Tyr

Ile

Ser

505

Arg

Ser

Ala

Leu

Lys

Leu

Ala

490

Val

Met

Asp

Asn

Pro

Ser

Ser

475

Ile

Val

Glu

Leu

Ile

Ile

Leu

460

Ala

Cys

Val

Asn

Ser
540

Page 60

Thr

Asp

445

Ser

Ile

Leu

Trp

Phe

525

Glu

Tyr

430

Pro

Asp

Thr

Gly

Lys

510

Val

Lys

Asn

Leu

Ala

Ser

Ser

495

Leu

Tyr

Asn

Ser

Asp

Leu

Ala

480

Leu

Leu

His

Gln



Met

Lys

Cys

His

Cys

65

Ser

Lys

Val

Ile

Ser

145

Lys

Cys

Ile

Pro

Ser

Met

50

Lys

Ala

Arg

Thr

Ala

130

Leu

Asn

Asp

Pro

Ile

Val

35

Thr

Ser

Val

Lys

Ala

115

Leu

Thr

Phe

Val

Gly

His

20

Glu

Val

Ser

Asp

Lys

100

Gly

Ile

Asn

Ile

His
180

Arg

Pro

Thr

Met

Asn

Glu

85

Arg

Val

Arg

Gly

Ser

165

Asp

Ile

Asn

Ala

Ser

Ser

70

Leu

Phe

Ala

Asp

Met

150

Lys

Ile

Phe

Thr

Gly

Ile

55

Leu

Arg

Leu

Leu

Ala

135

Ser

Glu

Thr

Leu

Leu

Tyr

40

Lys

Leu

Thr

Gly

Ala

120

Val

Val

Leu

Ala

Val

Thr

25

Lys

Leu

Ala

Leu

Leu

105

Lys

Arg

Leu

Leu

Val
185

Leu

10

Glu

Ser

Ser

His

Ser

90

Ile

Thr

Asn

Ala

Pro

170

Ile

Leu

Lys

Ala

Gln

Glu

75

Ser

Leu

Val

Thr

Lys

155

Lys

Arg

Val

Phe

Leu

Ile

60

Leu

Asn

Gly

Gln

Asn

140

Val

Ile

Phe

Page 61

Ile

Tyr

Arg

45

Asn

Ala

Ala

Leu

Leu

125

Glu

Val

Asn

Gln

Phe

Glu

30

Thr

Ile

Ile

Leu

Gly

110

Glu

Ala

Asp

Arg

Gln
190

Asn

15

Ser

Gly

Glu

Tyr

Lys

95

Ala

Ser

Val

Asp

Val

175

Leu

Thr

Thr

Trp

Ser

Ser

80

Ser

Ala

Glu

Val

Leu

160

Ser

Asn



Lys

Thr

Ile

225

Ser

Val

Val

Asn

Tyr

305

Cys

Thr

Asn

Val

Cys

Arg

His

210

Val

Ser

Asn

Met

Ile

290

Cys

Glu

Val

Tyr

Leu

370

Thr

Leu

195

Thr

Gly

Lys

Ala

Asp

275

Ala

His

Ile

Pro

Asp

355

Thr

Val

Leu

Val

Gly

Ala

Asp

260

Thr

Asp

Asn

His

Val

340

Cys

Thr

Ile

Glu

Ser

Met

Ile

245

Thr

Asp

Lys

Ala

Asn

325

Thr

Lys

Met

Asn

Val

Ser

Ala

230

Met

Leu

Cys

Gly

310

Gly

Ser

Ile

Gly

Asn

Ser

Phe

215

Val

Arg

Val

Trp

Ala

295

Ser

Tyr

Arg

Ser

Cys

375

Asp

Arg

200

Met

Ser

Arg

Tyr

Val

280

Cys

Leu

Ala

Glu

Thr

360

Leu

Lys

Glu

Leu

Ala

Asn

Val

265

Ile

Leu

Ser

Phe

Cys

345

Ser

Val

Gly

Phe

Thr

Gly

Gly

250

Ile

Arg

Ala

Tyr

Cys

330

Asn

Lys

Ser

Ser

Asp

Gln

235

Leu

Gln

Ser

Arg

Phe

315

Asp

Ser

Thr

Cys

Ser

Arg

220

Lys

Ala

Leu

Ser

Ala

300

Pro

Thr

Asn

Tyr

Tyr
380

Ile Ile Arg
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Asn

205

Glu

Glu

Ile

Pro

Ile

285

Asp

Ser

Leu

Met

Val

365

Gly

Thr

Ala

Leu

Ile

Leu

Leu

270

Asp

Asn

Pro

Lys

Tyr

350

Ser

His

Leu

Gly

Thr

Met

Ser

255

Phe

Cys

Gly

Thr

Ser

335

Thr

Thr

Asn

Pro

Leu

Ser

Leu

240

Ser

Gly

His

Trp

Asp

320

Leu

Thr

Ala

Ser

Asp



385

Gly

Asn

Arg

Asp

Thr

465

Asn

Leu

Leu

Ser

Cys

Thr

Gly

Lys

450

Arg

Arg

Phe

Tyr

Thr
530

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

<220>
<221>
<223>

His Tyr

Val Tyr
420

Glu Pro
435

Phe Asp

Thr Phe

Glu Asn

Val Val
500

Lys Val
515

Pro Gly

21
543
PRT

Ile

405

Tyr

Leu

Val

Leu

Lys

485

Met

Leu

Leu

390

Ser

Leu

Val

Ala

Lys

470

Asn

Leu

Lys

Thr

Asn

Ser

Leu

Ile

455

Ala

Leu

Ile

Met

Val
535

Lys

Lys

Lys

440

Arg

Ser

Asn

Ile

Ile

520

Leu

Gly

Glu

425

Tyr

Asp

Asp

Lys

Ile

505

Arg

Ser

Human parainfluenza virus 4a

MISC_FEATURE
fusion protein

Val

410

Val

Asp

Val

Gln

Ser

490

Met

Asp

395

Asp

Gly

Pro

Glu

Leu

475

Tyr

Ala

Asn

Arg

Lys

Leu

His

460

Leu

Ile

Val

Lys
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Val

Ser

Ser

445

Ser

Asp

Leu

Ile

Leu
525

Gln

Ile

430

Phe

Ile

Leu

Thr

Gly

510

Lys

Val

415

Val

Pro

Asn

Ser

Thr

495

Phe

Ser

400

Gly

Val

Asp

Gln

Glu

480

Leu

Ile

Lys



<400>

21

Met Gly Val

1

Pro

Pro

Tyr

Cys

65

Ile

Ser

Ala

Ala

Ala

145

Ile

Ile

Ile

Thr

Leu

50

Asn

Gln

Ser

Leu

Lys

130

Thr

Val

Gln

Thr

Ala

35

Thr

Tyr

Pro

Glu

Gly

115

Ala

Glu

Val

Pro

Lys

Asn

20

Ile

Val

Ser

Ile

Ile

100

Val

Gln

Thr

Ala
180

Gly

Leu

Arg

Asp

Ser

Ala

85

Gln

Ala

Glu

Asn

Met

165

Ile

Leu

Asp

Ser

Leu

Leu

70

Asp

Ser

Thr

Asn

Glu

150

Ile

Asp

Ser

Ile

Leu

Ile

55

Asn

Asn

Arg

Ala

Ala

135

Ala

Ser

Gln

Leu

Thr

Val

40

Pro

Tyr

Ile

Phe

Ala

120

Lys

Val

Ala

Ile

Ile

His

25

Tyr

Asn

Asn

Phe

105

Gln

Leu

Arg

Ile

Asn
185

Met

10

Leu

Tyr

Leu

Asn

Arg

90

Gly

Val

Ile

Asp

Gln

170

Cys

Ile

Met

Thr

Lys

Lys

75

Leu

Ala

Thr

Leu

Leu

155

Asn

Gln

Gly

Asn

Tyr

Asn

60

Thr

Thr

Val

Ala

Thr

140

Ala

Gln

Ile
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Leu

Leu

Thr

45

Leu

Ala

Lys

Ile

Ala

125

Leu

Asn

Ile

Lys

Leu

Gly

30

Lys

Asp

Leu

Pro

Gly

110

Ile

Lys

Ser

Asn

Asp
190

Ile

15

Thr

Pro

Gln

Ser

Ile

95

Thr

Gly

Lys

Asn

Thr

175

Leu

Ser

Val

Ser

Asn

Leu

80

Thr

Ile

Leu

Ala

Lys

160

Ile

Gln



Val

His

Leu

225

Asp

Lys

Met

Asp

Val

305

Asp

Asn

Gln

Arg

Ala

Asn

210

Lys

Leu

Gly

Val

Leu

290

Val

Gly

Asp

Thr

Phe
370

Asn

195

Gln

Ser

Asn

Gln

Gln

275

Thr

Pro

Ser

Ala

Arg

355

Leu

Ile

Leu

Leu

Asn

Ile

260

Ile

Ser

Ala

Val

Tyr

340

Asp

Thr

Leu

Thr

Leu

Ile

245

Ile

Pro

Ile

Arg

Cys

325

Glu

Cys

Thr

Asn

Asn

Gly

230

Ser

Ala

Ser

Thr

Phe

310

Gln

Leu

Val

Tyr

Leu

Pro

215

Pro

Ala

Val

Ile

Ile

295

Leu

Ile

Pro

Phe

Gly
375

Tyr

200

Ala

Thr

Ala

Asp

Ser

280

His

Glu

Thr

Ile

Thr

360

Thr

Leu

Leu

Leu

Ser

Ile

265

Pro

Thr

Ile

Lys

Gln

345

Pro

Ile

Thr

Glu

Pro

Val

250

Pro

Leu

Asn

Gly

Asp

330

Gln

Val

Val

Glu

Ser

Glu

235

Met

Thr

Arg

Ser

Ser

315

Thr

Lys

Ala

Ala

Ile

Ile

220

Val

Ala

Met

Gln

Gln

300

Glu

Ile

Arg

Gly

Asn
380
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Thr

205

Ser

Leu

Ser

Thr

Ala

285

Glu

Ile

Phe

Cys

Thr

365

Cys

Thr

Ile

Ser

Gly

Leu

270

Lys

Val

Leu

Cys

Leu

350

Phe

Arg

Val

Gln

Lys

Leu

255

Val

Ile

Gln

Gly

Pro

335

Gln

Pro

Asp

Phe

Ala

Leu

240

Ile

Leu

Ile

Ala

Phe

320

Tyr

Gly

Arg

Leu



Val

385

Asn

Asp

Arg

Asp

Glu

465

Ser

Leu

Thr

Ala

Cys

Pro

Ser

Glu

Leu

450

Asp

Ile

Leu

Lys

Asp
530

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

<220>
<221>
<223>

Ser

Val

Ile

Val

435

Ser

His

Val

Ile

Glu

515

Leu

22
538
PRT

Cys

Thr

Thr

420

Val

Thr

Ile

Asn

Leu

500

Val

Phe

Leu

Ile

405

Ile

Leu

Asp

Gln

Asn

485

Thr

Lys

Tyr

Tioman virus

MISC_FEATURE
fusion protein

Arg

390

Ile

Glu

Glu

Leu

Arg

470

Asn

Val

Asn

Pro

Asp

Ile

Ser

Asn

455

Ser

Ala

Thr

Val

Ile
535

Pro

Lys

Gln

Thr

440

Gln

Thr

Ile

Ile

Ala

520

Pro

Gln

Asp

Lys

425

Gln

Tyr

Asp

Ile

Cys

505

Arg

Ser

Ile

Leu

410

Ser

Val

Asn

Tyr

Ile

490

Ile

Asn

Gln

Ile

395

Cys

Ile

Arg

Gln

Leu

475

Leu

Ile

Gln

Ile

Thr

Asn

Ser

Leu

460

Asn

Ile

Trp

Arg

Pro
540
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Gln

Thr

Ser

Leu

445

Leu

Ser

Ile

Leu

Leu

525

Val

Pro

Leu

Thr

430

Thr

Lys

Ile

Leu

Lys

510

Asn

Pro

Asp

Thr

415

Phe

Pro

Ser

Asn

Cys

495

Tyr

Arg

Arg

Glu

400

Leu

Arg

Leu

Ala

Pro

480

Ile

Leu

Asp



<400>

22

Met Arg Ile

1

Ala

Lys

Ile

Thr

65

Ser

Ser

Ala

Leu

Ala

145

Gly

Val

Phe

Ser

Val

50

Leu

Pro

Arg

Ala

Val

130

Ile

Ala

Ile

Pro

Val

35

Val

Asn

Leu

Gly

Leu

115

Glu

Gln

Ser

Asn

Ala

Met

20

Lys

Lys

Ser

Ala

Gly

100

Ala

Asn

Ala

Pro
180

Leu

Asn

Asn

Leu

Leu

Glu

85

Arg

Val

Arg

Thr

Thr

165

Ala

Thr

Lys

Leu

Val

Val

70

Asn

Arg

Ala

Gln

Asn

150

Ala

Ile

Ala

Asn

Tyr

Pro

55

Arg

Leu

Arg

Ala

Asn

135

Leu

Ile

Asn

Val

Ser

Phe

40

Thr

Tyr

Glu

Arg

Ala

120

Ala

Ala

Gln

Arg

Ile

Leu

25

Tyr

Leu

Lys

Tyr

Phe

105

Ala

Ala

Val

Ala

Leu
185

Val

10

Leu

Ser

Gly

Ser

Leu

90

Ala

Gln

Gln

Asn

Ile
170

Ser

Ser

Gln

Asn

Thr

75

Gln

Gly

Ala

Ile

Glu

155

Gln

Ile

Val

Gly

Val

60

Val

Lys

Val

Thr

Gln

140

Leu

Thr

Ser Cys Glu

Page 67

His

Gly

Ser

45

Pro

Ser

Thr

Ala

Ala

125

Ser

Lys

Gln

Ile

Phe

Leu

30

Pro

Gly

Ser

Leu

Ile

110

Ala

Leu

Thr

Ile

Leu
190

Asp

15

Val

Ser

Asn

Leu

Thr

95

Gly

Val

Ser

Ala

Asn

175

Asp

Leu

His

Tyr

Cys

Leu

80

Val

Leu

Ala

Glu

Ile

160

Glu

Ala



Gln

Phe

Ser

225

Thr

Ile

Ile

His

Ile

305

Leu

Tyr

Gly

Thr

Leu

Gln

210

Leu

Ser

Thr

Ala

Asn

290

Gln

Lys

Val

Arg

Arg
370

Ala

195

Asn

Gln

Ser

Gly

Ala

275

Phe

Ser

Thr

Asp

Leu

355

Phe

Ser

Gln

Ser

Ser

Gln

260

Tyr

Ile

Pro

Gly

Ala

340

Asn

Ala

Met

Leu

Leu

Lys

245

Val

Val

Arg

Thr

His

325

Gln

Asp

Ala

Leu

Thr

Leu

230

Leu

Val

Pro

Ile

Ile

310

Cys

Leu

Cys

Val

Asn

Asn

215

Gln

Ala

Gly

Ser

Thr

295

Ile

Thr

Leu

Thr

Glu
375

Leu

200

Pro

Gly

Leu

Leu

Val

280

Thr

Met

Glu

Ser

Phe

360

Gly

Tyr

Ala

Thr

Asn

Asn

265

Ala

Ser

Glu

Ser

Pro

345

Ser

Ala

Leu

Leu

Ser

Asp

250

Met

Lys

Val

Gln

Asp

330

Gly

Lys

Ile

Ile

Thr

Ser

235

Ala

Thr

Leu

Asn

Asn

315

Leu

Met

Val

Leu

His

Pro

220

Val

Leu

Ser

Ser

Gly

300

Glu

Asn

Thr

Val

Ala
380
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Leu

205

Leu

Leu

Val

Leu

Asn

285

Thr

Val

Ile

Asn

Gly

365

Asn

Thr

Ser

Thr

Thr

Gln

270

Ala

Glu

Met

Tyr

Cys

350

Ser

Cys

Thr

Ile

Asn

Gly

255

Ile

Val

Val

Tyr

Cys

335

Ile

Phe

Lys

Val

Gln

Ile

240

Leu

Val

Val

Ile

Asp

320

Pro

Asn

Pro

Tyr



Leu

385

Gly

Leu

Asn

Leu

Ala

465

Trp

Ile

Ile

Leu

Gln

Glu

Gly

Gly

Asp

450

Gln

Val

Val

Ile

Lys
530

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

<220>
<221>

Cys

Met

Thr

Asn

435

Ile

Gly

Thr

Gly

Lys

515

Gly

23
543
PRT

Avian paramyxovirus 8

Asn

Ile

Ile

420

Tyr

Ser

Phe

Asn

Ile

500

Glu

Ser

Cys

Ser

405

Val

Arg

Ala

Leu

Ser

485

Val

Ile

Ile

MISC_FEATURE

Leu

390

Met

Phe

Ala

Glu

Ser

470

Gly

Tyr

Asn

Ser

Thr

Ile

Asp

Asp

Leu

455

Lys

Thr

Met

Arg

Ser
535

Pro

Asp

Ile

Val

440

Asn

Ser

Ile

Ile

Met

520

Ile

Pro

Leu

Asn

425

Gly

Gln

Asp

Phe

Ile

505

Arg

Ser

Tyr

Ser

410

Asn

Gln

Ile

Ala

Ile

490

Asn

Thr

Thr

Ile

395

Lys

Pro

Met

Asn

Trp

475

Ile

Thr

Ser

Ile

Cys

Val

Ile

Thr

460

Leu

Leu

Tyr

Asp
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Thr

Gln

Asn

Val

445

Ser

His

Ile

Val

Arg
525

Pro

Arg

Val

430

Thr

Leu

Val

Ile

Val

510

Ala

Leu

Leu

415

Thr

Asn

Ser

Ser

Gly

495

Val

His

Asn

400

Asp

Phe

Pro

Asn

Gln

480

Leu

Gln

Leu



<223>

<400>

23

Met Gly Gln

1

Val

Val

Ser

Thr

65

Asn

Glu

Ala

Lys

Leu

145

Gln

Ile

Tyr

Ala

Gly

50

Thr

Ile

Thr

Leu

Gln

130

Ser

Thr

Leu

Pro

Ser

35

Thr

Cys

Leu

Tyr

Gly

115

Ala

Lys

Ala

Pro

Ile

Val

20

Ala

Ile

Leu

Gly

Pro

100

Val

Gln

Thr

Ile

Ser

Ser

Asn

Asn

Ala

Arg

Pro

85

Gln

Ala

Asp

Asn

Ala

165

Ile

fusion protein

Val

Ser

Glu

Val

Glu

70

Leu

Thr

Thr

Asn

Glu

150

Leu

Asn

Tyr

Ile

Trp

Arg

55

Thr

Lys

Arg

Ser

Ala

135

Ala

Gly

Gln

Leu

Asp

Gln

40

Phe

Ile

Ser

Leu

Ala

120

Arg

Val

Lys

Leu

Ile

Asn

25

Leu

Leu

Thr

Asn

Ile

105

Gln

Asn

Lys

Ile

Ser

Asn

10

Thr

Ala

Pro

Thr

Leu

90

Gly

Ile

Ile

Glu

Gln
170

Ser

Leu

Ala

Val

Tyr

75

Asp

Ala

Thr

Leu

Leu

155

Ser

Val

Ile

Tyr

Leu

60

Asn

Ala

Val

Ala

Ala

140

Ser

Phe

Cys Glu Vval
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Leu

Ala

Thr

45

Pro

Asn

Leu

Ile

Ala

125

Leu

Ser

Val

Thr

Leu

Pro

30

Thr

Asp

Thr

Leu

Gly

110

Val

Lys

Gly

Asn

Ala

Leu

15

Ile

Ser

Asn

Val

Ser

95

Ser

Ala

Glu

Leu

Glu

175

Asn

Leu

Gly

Leu

Met

Asn

80

Ser

Ile

Leu

Ala

Gln

160

Glu

Lys



Leu

Gly

Leu

225

Gly

Thr

Gln

Glu

Ile

305

Asp

Val

Asn

Arg

Gly

Ala

210

Tyr

Ile

Gly

Val

Leu

290

Val

Val

Asn

Tyr

Tyr
370

Val

195

Gln

Asn

Lys

Gln

Asn

275

Val

Pro

Ala

Thr

Asp

355

Ile

180

Tyr

Leu

Leu

Gln

Val

260

Tyr

Thr

Gln

Ser

Arg

340

Asp

Thr

Leu

Thr

Cys

Gln

245

Ile

Pro

Val

Phe

Cys

325

Ala

Cys

Leu

Ser

Asn

Gly

230

Asp

Gly

Ser

Ser

Val

310

Lys

Leu

Gln

Asp

Leu

Pro

215

Gly

Val

Tyr

Ile

Val

295

Ala

Phe

Pro

Tyr

Gly
375

Tyr

200

Ala

Asn

Asn

Asp

Ser

280

Thr

Glu

Ser

Pro

Thr

360

Gly

185

Leu

Leu

Met

Ser

Ser

265

Glu

Thr

Ser

Ser

Leu

345

Thr

Val

Thr

Thr

Ala

Leu

250

Gln

Val

Asp

Arg

Thr

330

Val

Glu

Glu

Ser

Met

235

Tyr

Tyr

Thr

Lys

Val

315

Thr

Ala

Ile

Leu

Leu

220

Leu

Glu

Gln

Gly

Gly

300

Thr

Leu

Ser

Gly

Leu Val Asn

380
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Thr

205

Ser

Thr

Ala

Leu

Val

285

Glu

Ile

Tyr

Cys

Ala

365

Cys

190

Thr

Tyr

Gln

Gly

Leu

270

Arg

Gly

Glu

Cys

Leu

350

Leu

Lys

Ile

Gln

Lys

Leu

255

Val

Ala

Lys

Glu

Arg

335

Arg

Ser

Ser

Phe

Ala

Ile

240

Ile

Ile

Thr

Ala

Leu

320

Gln

Gly

Ser

Ile



Val

385

Ala

Asp

Arg

Asp

Glu

465

His

Leu

Arg

Gln

Cys

Ala

Asp

Asn

Ile

450

Asp

Ile

Ala

Thr

Ser
530

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

<220>

Arg

Val

Ile

Ile

435

Ser

Leu

Val

Val

Lys

515

Asn

24
546
PRT

Cys

Thr

Gln

420

Ser

Ser

Ile

Asn

Ile

500

Leu

Pro

Leu

Tyr

405

Leu

Ile

Glu

His

Asn

485

Trp

Lys

Tyr

Tailam virus

Asn

390

Val

Gln

Glu

Ile

Gln

470

Thr

Leu

Thr

Val

Pro

Asp

Leu

Ile

Gly

455

Ser

Thr

Ala

Ile

Asn
535

Ser

Ala

Glu

Ser

440

Asn

Glu

Leu

Val

Ser

520

Gln

Lys

Thr

Gly

425

Gln

Ile

Glu

Ile

Leu

505

Ala

Thr

Ile

Ile

410

Ser

Val

Asn

Trp

Val

490

Thr

Leu

Lys

Ile

395

Cys

Leu

Thr

Asn

Leu

475

Leu

Ala

Ala

Arg

Ser

Lys

Ser

Thr

Thr

460

Ala

Cys

Ile

Val

Glu
540
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Gln

Thr

Ser

Ser

445

Val

Lys

Val

Ile

Thr

525

Ser

Asn

Ile

Val

430

Gly

Asn

Val

Leu

Ile

510

Asn

Lys

Thr

Gln

415

Tyr

Ser

Arg

Asn

Ser

495

Tyr

Thr

Phe

Asn

400

Leu

Ala

Leu

Val

Pro

480

Ala

Leu

Ile



<221>
<223>

<400>

24

Met Lys Leu

1

Ser

Gly

Ser

Asn

65

Arg

Val

Ala

Thr

Leu

145

Leu

Asp

Val

Tyr

50

Asn

Leu

Asn

Val

Ala

130

Ala

Gln

Leu

Ile

35

Gln

Cys

Leu

Asp

Ile

115

Gly

Leu

Thr

Ser

Ala

20

Pro

Tyr

Thr

Ser

Lys

100

Gly

Val

Lys

Ala

MISC_FEATURE
fusion protein

Val

5

Arg

Gly

Met

Asn

Pro

85

Pro

Gly

Ala

Asp

Met
165

Val

Ser

Arg

Val

Gly

70

Ile

Pro

Val

Leu

Ser

150

Ser

Tyr

Gln

Ser

Val

55

Thr

Asp

Glu

Ala

His

135

Ile

Thr

Thr

Leu

Tyr

40

Lys

Ile

Ala

Ser

Leu

120

Asn

Arg

Thr

Thr

Ala

25

Asp

Leu

Glu

Ala

Val

105

Gly

Ser

Gln

Val

Leu

10

Leu

Leu

Ile

Ala

Leu

90

Gly

Val

Ile

Ser

Val
170

Leu

Ser

Lys

Pro

Tyr

75

Arg

Asn

Ala

Gln

Asn

155

Val

Val

Glu

Ile

Asn

60

Lys

Lys

Val

Thr

Asn

140

Lys

Leu
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Ser

Leu

Ser

45

Leu

Lys

Met

Lys

Ser

125

Ala

Ala

Asn

Thr

Thr

30

Thr

Thr

Met

Lys

Phe

110

Ala

Asn

Ile

Ala

Phe

15

Lys

Gln

Gly

Leu

Asp

95

Trp

Gln

Ala

Gln

Leu
175

Tyr

Ile

Ala

Leu

Asn

80

Ala

Gly

Ile

Ile

Glu

160

Gln



Asp

Gln

Glu

Thr

225

Ser

Leu

Asp

Lys

Gly

305

Thr

Ser

Trp

Val

Gln

Val

Ile

210

Leu

Met

Glu

Tyr

Asp

290

Thr

Tyr

Ile

Ser

Asn

Ile

Val

195

Ser

Ser

Leu

Ser

Leu

275

Ala

Glu

Ile

Ile

Cys

355

Ala

Asn

180

Ala

Leu

Ile

Ser

Asp

260

Ile

Val

Trp

Ser

Cys

340

Ala

His

Asn

Asn

Val

Gln

Lys

245

Ser

Thr

Ile

Ile

Asn

325

Lys

Thr

Val

Gln

Thr

Phe

Ala

230

Leu

Ile

Ile

Gln

Ser

310

Ile

Ser

Gly

Pro

Leu

Leu

Gly

215

Leu

Lys

Arg

Gln

Thr

295

Ile

Asp

Asp

Asn

Arg

Val

Gly

200

Pro

Ser

Tyr

Gly

Ile

280

Phe

Phe

Ile

Thr

Ile

360

Phe

Pro

185

Leu

Asn

Arg

Asp

Arg

265

Glu

Asn

Pro

Ser

Ser

345

Thr

Ala

Ala

Lys

Leu

Ala

Asp

250

Ile

Tyr

Leu

Lys

Gln

330

Thr

Asn

Ile

Leu

Arg

Phe

235

Ser

Ile

Pro

Ile

Gln

315

Cys

Pro

Cys

Asn

Asn

Asp

220

Asn

Asp

Asp

Ala

Ser

300

Leu

Val

Ile

Ala

Leu Tyr Gly

Page 74

Ser

Gln

205

Pro

Gly

Phe

Val

Leu

285

Tyr

Leu

Ile

Ser

Arg

365

Gly

Leu

190

Tyr

Thr

Asp

Leu

Ser

270

Leu

Asn

Val

Ala

Ser

350

Thr

Val

Gly

Phe

Ser

Phe

Asp

255

Leu

Ser

Thr

Arg

Ala

335

Ala

Arg

Val

Cys

Ser

Glu

Asp

240

Leu

Ser

Ile

Arg

Gly

320

Thr

Thr

Val

Phe



Ala

385

Ile

Cys

Gln

Ile

Ser

465

Leu

Met

Val

Gly

Val
545

370

Asn

Asn

Lys

Ile

Ser

450

Ala

Asp

Ile

Trp

Ser

530

Gly

<210>
<211>

Cys

Gln

Glu

Ser

435

Val

Ile

Lys

Gly

Leu

515

Met

25
557

Ala

Glu

Met

420

Arg

Asp

Asn

Val

Leu

500

Ile

Gly

Pro

Pro

405

Tyr

Ala

Pro

Arg

Asn

485

Leu

Cys

Ser

Val

390

Lys

Leu

Met

Ile

Ser

470

Pro

Val

Leu

Arg

375

Val

Val

Asp

Tyr

Asp

455

Glu

Arg

Leu

Thr

Ala
535

Cys

Thr

Gly

Ala

440

Leu

Glu

Ile

Val

Lys

520

Ser

Lys

Asn

Leu

425

Glu

Gly

His

Val

Val

505

Gln

Thr

Cys

Val

410

Tyr

Asp

Asn

Leu

Asn

490

Leu

Leu

Val

Gln

395

Met

Ile

Val

Glu

Asn

475

Val

Trp

Ala

Asn

380

Asp

Val

Thr

Ser

Ile

460

His

Lys

Cys

Arg

Ser
540
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Pro

Asp

Leu

Leu

445

Asn

Ala

Thr

Val

Thr

525

Leu

Leu

Val

Gly

430

Gly

Ser

Asn

Phe

Ile

510

Ala

Ser

Tyr

Asp

415

Lys

Gly

Ile

Glu

Gly

495

Thr

Tyr

Gly

Ser

400

Ala

Thr

Pro

Asn

Leu

480

Val

Leu

Ala

Phe



<212>
<213>

<220>
<221>
<223>

<400>

PRT

Porcine parainfluenza virus 1

MISC_FEATURE
fusion protein

25

Met Gln Val Thr

1

Leu

Ile

Arg

Cys

65

Leu

Ile

Val

Gln

Asp
145

Val

Ile

Tyr

50

Gly

Ile

Asp

Gly

Val

130

Ile

Thr

Lys

35

Ile

Ser

Pro

Asn

Ala

115

Thr

Ser

Gly

20

Val

Ile

Ile

Glu

100

Ile

Ala

Met

Thr

Gln

Ser

Leu

Gln

Lys

85

Thr

Ile

Gly

Leu

Leu

Val

Lys

Ser

Ile

70

Val

Gly

Val

Lys
150

Arg

Pro

Ala

Leu

55

Ala

Ala

Asn

Thr

Ala

135

Glu

Pro

Arg

Leu

40

Val

Lys

Leu

Asn

Ile

120

Leu

Ala

Ala

Asp

25

Pro

Tyr

Asp

Asn

105

Ala

Met

Ile

Ile

10

Lys

Ile

Thr

Lys

Leu

90

Tyr

Leu

Glu

Glu

Ile

Leu

Ala

Ile

Glu

75

Gln

Ser

Gly

Ala

Lys
155

Leu

Ala

Gly

Asp

60

Met

Glu

Pro

Val

Arg

140

Thr
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Ser

Asn

Ser

45

Asn

Leu

Ser

Gln

Ala

125

Glu

Gln

Ile

Leu

30

Tyr

Val

Glu

Leu

Tyr

110

Thr

Ala

Asn

Ala

15

Gly

Glu

Asn

Arg

Ile

95

Arg

Ala

Lys

Ser

Leu

Ile

Asn

Gly

Leu

80

Val

Phe

Ala

Arg

Ile
160



Glu

Leu

Gly

Tyr

Glu

225

Ile

Asp

Leu

Glu

Ile

305

Lys

Arg

Lys

Gln

Cys

Thr

210

Lys

Thr

Ile

Lys

Ile

290

Asp

Ser

Leu

Leu

Asp

Glu

195

Glu

Ser

Asn

Ile

Arg

275

Pro

Gly

Ala

Thr

Gln

Tyr

180

Thr

Leu

Leu

Ile

Tyr

260

Tyr

Gly

Ala

Tyr

Tyr
340

Asn

165

Val

Ala

Thr

Thr

Leu

245

Ala

Met

Val

Glu

Ile

325

Ile

Ser

Asn

Ala

Asn

Leu

230

Thr

Glu

Val

Leu

Trp

310

Gly

Cys

Ala

Gly

Leu

Ala

215

Gln

Ala

Gln

Thr

Ile

295

Tyr

Gly

Pro

Gly

Glu

Lys

200

Phe

Ala

Thr

Val

Ile

280

Tyr

Ala

Ala

Gln

Glu

Ile

185

Leu

Gly

Leu

Asn

Lys

265

Ser

Glu

Ala

Asp

Asp
345

Gln

170

Lys

Gly

Ser

Ser

Leu

250

Gly

Val

Val

Val

Ile

330

Pro

Ile

Pro

Ile

Asn

Ser

235

Gly

Arg

Lys

Ser

Pro

315

Ser

Ala

Leu

Ala

Ala

Leu

220

Leu

Lys

Val

Ile

Ser

300

Asp

Asp

Gln
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Ala

Ile

Leu

205

Gly

Tyr

Thr

Ile

Pro

285

Ile

His

Cys

Ile

Leu

Glu

190

Thr

Ser

Lys

Asp

Asp

270

Ile

Ser

Ile

Ile

Ile
350

Lys

175

Glu

Gln

Ile

Thr

Ile

255

Val

Leu

Tyr

Leu

Glu

335

Ala

Met

Leu

His

Gly

Asn

240

Tyr

Asp

Ser

Asn

Ser

320

Ser

Asp



Asn

Lys

Val

385

Ile

Asn

Lys

Pro

Ala

465

Glu

Ile

Leu

Lys

Ala

Gln

Val

370

Val

Gln

Asn

Lys

Ala

450

Thr

Ile

Ile

Gly

Met

530

Gln

Gln

355

Ile

Ala

Val

Cys

Gly

435

Val

Asn

Leu

Asn

Ile

515

Ser

Val

Gln

Asp

Asn

Ser

Gly

420

Ser

Ser

Phe

Asn

Ile

500

Leu

Val

Gln

Cys

Asn

Cys

Gln

405

Leu

Asp

Leu

Leu

Gln

485

Val

Tyr

Leu

Val

Phe

Leu

Ile

390

Asp

Ile

Ala

Arg

Asn

470

Val

Ile

His

Asn

Ile

Phe

Val

375

Ala

Arg

Gly

Thr

Pro

455

Ser

Gly

Ile

Gln

Asn

535

Lys

Gly

360

Pro

Ser

Asn

Ile

Trp

440

Val

Ser

Asn

Ile

Leu

520

Ser

Pro

His

Lys

Thr

Lys

Asn

425

Asn

Asp

Arg

Leu

Ile

505

Arg

Ser

Thr

Leu

Phe

Cys

Gly

410

Gly

Val

Ile

Lys

Lys

490

Leu

Ser

Tyr

Asp

Ala

Thr

395

Val

Ile

Ser

Ser

Asp

475

Asp

Leu

Ala

Ser

Lys

Phe

380

Cys

Thr

Glu

Pro

Leu

460

Leu

Leu

Ile

Leu

Leu
540

Ser Phe Met
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Cys

365

Ile

Gly

Phe

Phe

Ile

445

Gln

Met

Thr

Cys

Gly

525

Glu

Gly

Pro

Asn

Glu

Leu

His

430

Gly

Ile

Lys

Thr

Val

510

Met

Pro

Ile

Gly

Glu

Thr

415

Ala

Val

Val

Ala

Ile

495

Ile

Arg

Arg

Thr

Gly

Arg

400

His

Asn

Gly

Ala

Lys

480

Thr

Gly

Asp

Thr



545

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

<220>
<221>
<223>

<400>
Met Asp

1

Ser Cys

Arg Gly

Asn Leu

50

Ser Leu

65

Leu Lys

Ser Pro

Ala Thr

Arg Leu
130

550

26
538
PRT
Avian metapneumovirus

MISC_FEATURE
F protein

26

Val Arg Ile Cys Leu

Ile Gln Glu Thr Tyr
20

Tyr Lys Ser Val Leu
35

Glu Ile Gly Asn Val
55

Ile Asp Thr Glu Leu
70

Thr Val Ser Ala Asp
85

Arg Arg Arg Arg Phe
100

Ala Ala Ala Vval Thr
115

Glu Gly Glu Vval Lys
135

Leu

Asn

Arg

40

Glu

Val

Gln

Val

Ala

120

Ala

Leu

Glu

25

Thr

Asn

Leu

Val

Leu

105

Gly

Ile

Phe

10

Glu

Gly

Ile

Thr

Ala

90

Gly

Val

555

Leu

Ser

Trp

Thr

Lys

75

Lys

Ala

Ala

Ile

Cys

Tyr

Cys

60

Asn

Glu

Ile

Leu

Lys Asn Ala

140
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Ser

Ser

Thr

45

Asn

Ala

Ser

Ala

Ala

125

Leu

Asn

Thr

30

Asn

Asp

Leu

Arg

Leu

110

Lys

Arg

Pro

15

Val

Val

Gly

Arg

Leu

95

Gly

Thr

Asn

Ser

Thr

Phe

Pro

Glu

80

Ser

Val

Ile

Thr



Asn

145

Ala

Ile

Phe

Asp

Asp

225

Ile

Gly

Leu

Ala

Glu

305

Pro

Glu

Val

Asn

Gly

Ser

210

Glu

Ser

Ile

Pro

Pro

290

Asp

Asn

Ala

Asn

Gln

Gln

195

Ala

Leu

Leu

Leu

Ile

275

Leu

Gln

Lys

Val

Asp

Asn

180

Asn

Gly

Val

Met

Ile

260

Phe

Cys

Gly

Asp

Ser

Leu

165

Lys

Asn

Ile

Arg

Leu

245

Gly

Gly

Arg

Trp

Asp
325

Thr

150

Lys

Cys

Arg

Thr

Ala

230

Asn

Val

Val

Lys

Tyr

310

Cys

Leu

Glu

Asn

Arg

Ser

215

Ile

Asn

Tyr

Ile

Arg

295

Cys

Glu

Gly

Phe

Ile

Phe

200

Ala

Asn

Arg

Asp

Glu

280

Arg

Thr

Val

Asn

Ile

Ala

185

Leu

Val

Arg

Ala

Gly

265

Thr

Gly

Asn

Arg

Gly

Ser

170

Asp

Asn

Ser

Met

Met

250

Thr

Pro

Asn

Ala

Asp
330

Val

155

Lys

Ile

Val

Leu

Pro

235

Val

Val

Cys

Tyr

Gly

315

Asp

Arg

Lys

Lys

Val

Asp

220

Thr

Arg

Val

Trp

Ala

300

Ser

Tyr
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Val

Leu

Met

Arg

205

Leu

Ser

Arg

Tyr

Arg

285

Cys

Thr

Val

Leu

Thr

Ala

190

Gln

Met

Ser

Lys

Met

270

Val

Ile

Ala

Phe

Ala

Pro

175

Ile

Phe

Thr

Gly

Gly

255

Val

Val

Leu

Tyr

Cys
335

Thr

160

Ala

Ser

Ser

Asp

Gln

240

Phe

Gln

Ala

Arg

Tyr

320

Asp



Thr

Asn

Pro

Tyr

385

Lys

Thr

Glu

Ile

Glu

465

Leu

Val

Cys

Ala

Ile

Val

370

Glu

Gln

Ile

Gln

Leu

450

Ser

Gly

Leu

Ser

Ala

Ser

355

Ser

Ser

Leu

Thr

Arg

435

Phe

Ile

Ala

Val

Arg
515

Gly

340

Thr

Met

Val

Gly

Ile

420

Thr

Pro

Asp

Asp

Ile

500

Val

Ile

Ser

Val

Ser

Lys

405

Asp

Ile

Val

Arg

Ala

485

Leu

Arg

Asn

Lys

Ala

Cys

390

Gly

Asn

Lys

Asp

Ser

470

Lys

Gly

Lys

Val

Tyr

Leu

375

Ser

Cys

Thr

Gly

Gln

455

Gln

Ser

Ile

Thr

Ala

Pro

360

Thr

Ile

Thr

Val

Ala

440

Phe

Asp

Lys

Phe

Lys
520

Leu

345

Cys

Pro

Gly

His

Tyr

425

Pro

Asn

Leu

Ala

Phe

505

Pro

Glu

Lys

Leu

Ser

Ile

410

Gln

Val

Val

Ile

Gly

490

Leu

Lys

Val

Val

Gly

Asn

395

Pro

Leu

Val

Ala

Asp

475

Ile

Leu

His

Asp

Ser

Gly

380

Lys

Asn

Ser

Asn

Leu

460

Lys

Ala

Ala

Asp
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Gln

Thr

365

Leu

Val

Asn

Lys

Asn

445

Asp

Ser

Ile

Val

Tyr
525

Cys

350

Gly

Val

Gly

Glu

Val

430

Phe

Gln

Asn

Ala

Ile

510

Pro

Asn

Arg

Ser

Ile

Ala

415

Val

Asn

Val

Asp

Ile

495

Tyr

Ala

Tyr

His

Cys

Ile

400

Asp

Gly

Pro

Phe

Leu

480

Val

Tyr

Thr



Thr Gly His Ser Ser Met Ala Tyr Val Ser
530 535

<21e> 27

<211> 545

<212> PRT

<213> Avian paramyxovirus 13 goose/Kazakhstan/5751/2013

<220>
<221> MISC_FEATURE
<223> fusion protein

<400> 27
Met Ala Arg Phe Ser Trp Glu Ile Phe Arg Leu Ser Thr Ile Leu Leu
1 5 10 15

Ile Ala Gln Thr Cys Gln Gly Ser Ile Asp Gly Arg Leu Thr Leu Ala
20 25 30

Ala Gly Ile Val Pro Val Gly Asp Arg Pro Ile Ser Ile Tyr Thr Ser
35 40 45

Ser Gln Thr Gly Ile Ile Val Val Lys Leu Ile Pro Asn Leu Pro Asp
50 55 60

Asn Lys Lys Asp Cys Ala Lys Gln Ser Leu Gln Ser Tyr Asn Glu Thr
65 70 75 80

Leu Ser Arg Ile Leu Thr Pro Leu Ala Thr Ala Met Ser Ala Ile Arg
85 90 95

Gly Asn Ser Thr Thr Gln Val Arg Glu Asn Arg Leu Val Gly Ala Ile
100 105 110

Ile Gly Ser Val Ala Leu Gly Val Ala Thr Ala Ala Gln Ile Thr Ala
115 120 125

Ala Thr Ala Leu Ile Gln Ala Asn Gln Asn Ala Ala Asn Ile Ala Arg

Page 82



Leu

145

Glu

Val

Leu

Met

Thr

225

Leu

Ser

Leu

Ala

Pro

305

Met

130

Ala

Gly

Asn

Glu

Gly

210

Ile

Ser

Gly

Leu

Arg

290

Ser

Glu

Asn

Leu

Glu

Ser

195

Val

Gln

Arg

Leu

Ala

275

Ser

Ser

Glu

Ser

Gln

180

Arg

Phe

Ala

Leu

Ile

260

Val

Thr

Pro

Leu

Ile

Thr

165

Phe

Leu

Gly

Leu

Gly

245

Lys

Gln

Leu

Ile

Asp
325

Ala

150

Leu

Asn

Gly

Asn

Tyr

230

Ala

Gly

Val

Leu

Ile

310

Leu

135

Lys

Ala

Asn

Ile

Gln

215

Asn

Ser

Met

Glu

Glu

295

Pro

Ser

Thr

Ile

Thr

Gln

200

Leu

Leu

Glu

Pro

Leu

280

Thr

Ser

Pro

Asn

Gly

Ala

185

Leu

Thr

Ala

Thr

Ile

265

Pro

Leu

Ala

Cys

Glu

Val

170

Val

Ser

Ser

Gly

Gln

250

Met

Ser

Ala

Val

Ile
330

Ala

155

Gly

Ala

Leu

Pro

Gly

235

Leu

Tyr

Ile

Val

Ile

315

Thr

140

Val

Lys

Ile

Tyr

Ala

220

Asn

Gly

Asp

Gly

Asp

300

Glu

Thr
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Thr

Leu

Asp

Leu

205

Leu

Leu

Ser

Asp

Lys

285

Thr

Ile

Asp

Asp

Gln

Cys

190

Thr

Thr

Asn

Leu

Ala

270

Leu

Thr

Gly

Leu

Leu

Asp

175

Leu

Glu

Pro

Ala

Ile

255

Asn

Asn

Arg

Gly

Asp
335

Thr

160

Tyr

Thr

Leu

Ile

Leu

240

Asn

Lys

Gly

Gly

Ala

320

Met



Phe

Cys

Val

Cys

385

Gln

Ser

Ser

Thr

Ile

465

Gln

Val

Gly

Cys

Leu

Leu

370

Lys

Asn

Leu

Glu

Gly

450

Asp

Val

Ala

Ile

Thr

Asn

355

Ser

Gln

Tyr

Glu

Tyr

435

Pro

Ser

Asn

Thr

Tyr
515

Lys

340

Thr

Val

Gly

Leu

420

Thr

Leu

Ala

Val

Val

500

Thr

Ile

Asn

Pro

Ile

Glu

405

Ser

Arg

Asp

Lys

Lys

485

Val

Leu

Ile

Leu

Tyr

Cys

390

Ala

Gly

Asn

Ile

Glu

470

Leu

Thr

Ser

Ser

Met

375

Arg

Leu

Val

Leu

Ser

455

Asn

Leu

Leu

Lys

Tyr

Asp

360

Thr

Cys

Leu

Ile

Thr

440

Ala

Ile

Ser

Ile

Leu
520

Pro

345

Ile

Met

Leu

Leu

425

Val

Glu

Ala

Ser

Ile

505

Lys

Leu

Val

Lys

Asp

Ile

410

Lys

Asp

Leu

Glu

Ser

490

Ala

Ser

Ser

Phe

Gly

Pro

395

Asp

Leu

Pro

Ser

Ser

475

Ala

Ile

Gln

Gln

Ser

Lys

380

Pro

Glu

Ala

Ser

Lys

460

Asn

Met

Thr

Gln
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Ser

Arg

365

Ile

Gln

Asn

Gly

Gln

445

Val

Lys

Ile

Gly

Lys
525

Thr

350

Ser

Val

Ile

Thr

Thr

430

Val

Asn

Phe

Thr

Cys

510

Thr

Leu

Glu

Ala

Leu

Cys

415

Tyr

Ile

Gln

Leu

Tyr

495

Val

Leu

Ser

Gly

Asn

Ser

400

Arg

Glu

Ile

Ser

Ser

480

Ile

Ile

Leu



Trp Leu Gly Asn Asn Ala Glu Met His Gly Ser Arg Ser Lys Thr Ser

530

Phe
545

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

<220>
<221>
<223>

<400>
Met Met

1

Gln Ile

His Arg

Tyr Ile
50

Cys Ser
65

Val Gln

Thr Gly

28
554
PRT

Menangle virus

MISC_FEATURE
fusion protein

28

Pro Arg

Leu Cys
20

Ser Val

35

Val Val

Ile Lys

Pro Ile

Gln Ser
100

Val

Ile

Lys

Lys

Ser

Ser

85

Arg

Leu

Asn

Lys

Leu

Leu

70

Asp

Arg

535

Gly

Arg

Val

Val

55

Gln

Asn

Arg

Met

Asn

Asn

40

Pro

Arg

Leu

Arg

Ile

Thr

25

Phe

Thr

Tyr

Gly

Arg
105

Val

10

Leu

Tyr

Leu

Lys

Tyr

90

Phe

Leu

Tyr

Ser

Ala

Glu

75

Leu

Ala

540

Tyr

Gln

Gln

Ala

60

Thr

Gln

Gly
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Leu

Ile

Gly

45

Ile

Val

Asp

Val

Thr

Gly

30

Ser

Pro

Thr

Lys

Ala
110

His

15

Leu

Pro

Pro

Ser

Leu

95

Ile

Ser

Ile

Ser

Asn

Leu

80

Val

Gly



Leu

Ala

Glu

145

Leu

Glu

Ser

Val

Gln

225

Ser

Leu

Ile

Leu

Met

Ala

Leu

130

Ser

Gly

Val

Gln

Phe

210

Ala

Thr

Ile

Ile

His

290

Ile

Ala

115

Val

Ile

Phe

Ile

Leu

195

Gln

Leu

Asn

Thr

Ala

275

Ser

Gln

Leu

Glu

Gln

Ser

Asn

180

Ala

Thr

Thr

Ser

Gly

260

Thr

Phe

Ser

Gly

Thr

Asn

Ala

165

Pro

Ser

Gln

Ser

Thr

245

Gln

Phe

Phe

Pro

Val

Arg

Thr

150

Thr

Ala

Met

Leu

Val

230

Leu

Ile

Met

Arg

Glu

Ala

Glu

135

Asn

Ala

Ile

Leu

Thr

215

Leu

Thr

Ile

Pro

Ile

295

Phe

Ala

120

Asn

Gln

Ile

Asn

Asn

200

Asn

Gln

Gln

Ser

Ser

280

Thr

Ile

Ala

Ala

Ala

Gln

Lys

185

Leu

Pro

Gly

Pro

Val

265

Ile

Thr

Met

Ala

Gly

Val

Ala

170

Leu

Tyr

Ala

Thr

Ile

250

Asn

Ala

Ser

Gln

Lys

His

155

Ile

Ser

Leu

Leu

Ser

235

Asp

Met

Glu

Val

Ala

Ile

140

Ser

Gln

Cys

Ile

Thr

220

Gly

Leu

Thr

Leu

Asn
300

Glu Gln Asn
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Thr

125

Gln

Leu

Asn

Glu

His

205

Pro

Val

Leu

Ser

Pro

285

Leu

Gly

Ala

Ala

Lys

Gln

Val

190

Leu

Leu

Leu

Ala

Leu

270

Asn

Thr

Val

Ala

Leu

Thr

Val

175

Leu

Thr

Ser

Met

Thr

255

Gln

Ala

Glu

Phe

Val

Ser

Ala

160

Asn

Asp

Thr

Ile

Asn

240

Gly

Leu

Val

Val

Tyr



305

Asp

Pro

Asn

Pro

Phe

385

Asp

Thr

Phe

Pro

Asp

465

Gly

Ile

Phe

Tyr

Gly

Ser

370

Met

Gly

Leu

Gln

Phe

450

Ala

Trp

Gly

Asn

Ile

Asn

355

Arg

Arg

Glu

Gly

Gly

435

Asp

Gln

Ile

Leu

Thr

Asp

340

Leu

Phe

Cys

Met

Thr

420

Gly

Ile

Gly

Asn

Ile
500

Ala

325

Ala

Gly

Val

Asn

Ile

405

Ile

Phe

Ser

Phe

Asn

485

Val

310

His

Ala

Glu

Ser

Cys

390

Ser

Thr

Val

Ala

Leu

470

Ser

Leu

Cys

Arg

Cys

Leu

375

Leu

Leu

Phe

Ala

Glu

455

Asp

Gly

Cys

Gln

Leu

Val

360

Asn

Ser

Ile

Glu

Asn

440

Leu

Gln

Ser

Ile

Leu

Ser

345

Phe

Gly

Pro

Asp

Ile

425

Ala

Gly

Ser

Leu

Val
505

Gly

330

Ser

Ser

Ala

Glu

Leu

410

Ser

Gly

Gln

Asn

Phe
490

315

Asp

Met

Arg

Ile

Lys

395

Arg

Gln

Gln

Ile

Asn

475

Ile

Asn

Met

Val

Leu

380

Ile

Val

Pro

Ile

Asn

460

Trp

Ala

Ile Ile Ile
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Asn

Thr

Ile

365

Ala

Ile

Cys

Val

Ile

445

Asn

Leu

Gly

Tyr

Val

Asn

350

Gly

Asn

Thr

Gln

Asn

430

Val

Ser

Lys

Ile

Ile
510

Tyr

335

Cys

Ser

Cys

Pro

Lys

415

Val

Thr

Leu

Val

Val

495

Asn

320

Cys

Ile

Phe

Lys

Leu

400

Leu

Ser

Asn

Asn

Ser

480

Val

Val



Gln Ile Ile Arg Glu Val Asn Arg Leu Arg Ser Phe Ile Tyr Arg Asp
515 520 525

Tyr Val Leu Asp His Asp Lys Ala Pro Tyr Ser Pro Glu Ser Ser Ser
530 535 540

Pro His Arg Lys Ser Leu Lys Thr Val Ser
545 550

<210> 29

<211> 544

<212> PRT

<213> Avian paramyxovirus 5

<220>

<221> MISC_FEATURE
<223> Afusion protein
<400> 29

Met Leu Gln Leu Pro Leu Thr Ile Leu Leu Ser Ile Leu Ser Ala His
1 5 10 15

Gln Ser Leu Cys Leu Asp Asn Ser Lys Leu Ile His Ala Gly Ile Met
20 25 30

Ser Thr Thr Glu Arg Glu Val Asn Val Tyr Ala Gln Ser Ile Thr Gly
35 40 45

Ser Ile Val Val Arg Leu Ile Pro Asn Ile Pro Ser Asn His Lys Ser
50 55 60

Cys Ala Thr Ser Gln Ile Lys Leu Tyr Asn Asp Thr Leu Thr Arg Leu
65 70 75 80

Leu Thr Pro Ile Lys Ala Asn Leu Glu Gly Leu Ile Ser Ala Val Ser
85 90 95
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Gln

Ala

Thr

Leu

145

Leu

Ala

Glu

Glu

Thr

225

Tyr

Tyr

Asn

Asp

Val

Ala

130

Arg

Lys

Phe

Val

Leu

210

Leu

Leu

Glu

Gln

Gln

Ile

115

Thr

Leu

Asp

Ile

Leu

195

Thr

Ser

Ile

Ala

Leu
275

Ser

100

Gly

Val

Lys

Ala

Asn

180

Thr

Leu

Asn

Asn

260

Leu

Gln

Ala

Ala

Asn

Val

165

Asn

Asn

Val

Gln

Leu

245

Leu

Ile

Asn

Ala

Leu

Ser

150

Gly

Gln

Lys

Phe

Ala

230

Leu

Ile

Ile

Ser

Ala

Asn

135

Ile

Gln

Ile

Ile

Gly

215

Leu

Asn

Gln

Gln

Gly

Leu

120

Gln

Gln

Thr

Leu

Gly

200

Asn

Tyr

Ala

Gly

Val
280

Lys

105

Gly

Ala

Lys

Ala

Pro

185

Val

Gln

Asn

Lys

Arg

265

Gln

Arg

Leu

Gln

Thr

Val

170

Ala

Gln

Leu

Leu

Asn

250

Ile

Ile

Lys

Ala

Glu

Asn

155

Ala

Ile

Leu

Thr

Cys

235

Arg

Thr

Pro

Lys

Thr

Asn

140

Glu

Ile

Ser

Ser

Asn

220

Gly

Asn

Gln

Ser

Page 89

Arg

Ala

125

Ala

Ala

Asp

Asn

Leu

205

Pro

Asp

Leu

Tyr

Ile
285

Phe

110

Ala

Arg

Val

Lys

Leu

190

Tyr

Ala

Asp

Ala

Asp

270

Ser

Val

Gln

Asn

Met

Thr

175

Ser

Leu

Leu

Phe

Ser

255

Ser

Thr

Gly

Val

Ile

Glu

160

Gln

Cys

Thr

Thr

Asn

240

Leu

Met

Val



Ser

Ile

305

Arg

Ser

Ile

Thr

Ala

385

Ile

Cys

Ile

Ala

Thr

465

Leu

Gly

290

Gly

Ile

Val

Asn

Gly

370

Asn

Ala

Gln

Leu

Pro

450

Ser

Asp

Met

Glu

Met

Phe

Cys

355

Thr

Cys

Gln

Arg

Ser

435

Ser

Leu

Ser

Gly

Glu

Cys

340

Leu

Leu

Lys

Asn

Ile

420

Thr

Asn

Ser

Val

Val

Lys

Glu

325

Ser

Asn

Glu

Ala

Leu

405

Asn

Tyr

Pro

Lys

Asn

Thr

Ala

310

Val

Ser

Gly

Ser

Ile

390

Gly

Leu

Ser

Leu

Val

470

Pro

Glu

295

Leu

Asp

Ile

Asn

Arg

375

Val

Leu

Glu

Ala

Asp

455

Glu

Gln

Leu

Val

Leu

Ile

Val

360

Tyr

Cys

Pro

Gln

Asn

440

Ile

Ser

Ile

Phe

Pro

Ser

Ser

345

Thr

Ala

Arg

Ile

Ile

425

Leu

Ser

Leu

Leu

Thr

Lys

Ser

330

Arg

Gln

Val

Thr

410

Thr

Ser

Val

Ile

Leu

Tyr

315

Cys

Pro

Cys

Ile

Leu

395

Ile

Leu

Gln

Glu

Lys
475

Ser

300

Val

Ala

Leu

Gln

Gly

380

Asn

Ile

Ser

Val

Leu

460

Glu

Asn Val Lys
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Val

Leu

Ile

Pro

Phe

365

Gly

Pro

Ser

Leu

Glu

445

Asn

Ser

Thr

Ser

Thr

Leu

350

Thr

Leu

Pro

Ser

Gly

430

Met

Arg

Asn

Val

Thr

Ser

Ser

335

Glu

Ala

Val

Gly

Asn

415

Asn

Asn

Val

Ser

Ile

Pro

Gly

320

Thr

Thr

Asn

Ile

Val

400

Thr

Ser

Leu

Asn

Ile

480

Ile



Leu Ala

Cys Leu

Lys Gly
530

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

<220>
<221>
<223>

<400>
Met Ser

1

Phe Tyr

Asn Lys

Gly Asp

Val Asn

65

Thr Val

485

Val Ile Ile Gly Leu
500

Ile Val Arg Gly Phe
515

Leu Ser Val Gln Asn
535
30
557
PRT
Cedar virus

MISC_FEATURE
fusion glycoprotein

30

Asn Lys Arg Thr Thr

Leu Asn Asn Ala Ala
20

Ile Gly Val Val Gln
35

Pro Met Thr Lys Asp
55

Ile Thr Glu Cys Val
70

Arg Arg Leu Leu Leu
85

Ile

Met

520

Asn

Val

Ile

Gly

40

Leu

Arg

Pro

Val
505

Leu

Pro

Leu

Val

25

Arg

Val

Glu

Ile

490

Val

Leu

Tyr

Ile

10

Gly

Val

Leu

Pro

His
90

Trp Cys

Val Lys

Val Ser
540

Ile Ile

Phe Asp

Leu Asn

Lys Phe
60

Leu Ser
75

Asn Met

Page 91

Phe

Gln

525

Asn

Ser

Phe

Tyr

45

Ile

Arg

Leu

Ile
510

Gln

Asn

Tyr

Asp

30

Lys

Pro

Tyr

Gly

495

Leu

Lys

Ser

Thr

15

Lys

Ile

Asn

Asn

Leu
95

Thr

Phe

His

Leu

Leu

Lys

Ile

Glu

80

Tyr



Leu

Ile

Ala

Lys

145

Thr

Tyr

Gln

Leu

Met

225

Met

Glu

Leu

Asn

Met

Gly

130

Leu

Asp

Ile

Asn

Met

210

Thr

Met

Ser

Tyr

Asn

Gly

115

Phe

Thr

Ser

Asn

Lys

195

Thr

Ile

Ser

Lys

Val
275

Thr

100

Ala

Asp

Val

Asn

180

Ile

Val

Gln

Glu

Ser

260

Val

Asn

Ile

Leu

Ser

Gly

165

Gln

Glu

Ile

Ser

Leu

245

Ile

Ile

Ala

Ala

Tyr

Ile

150

Thr

Leu

Phe

Gly

Leu

230

Gly

Thr

Arg

Lys

Ile

Glu

135

Met

Ser

Val

Asp

Pro

215

Ser

Tyr

Gly

Thr

Met

Gly

120

Ala

Lys

Ile

Pro

Leu

200

Asn

Leu

Thr

Gln

Tyr
280

Thr

105

Ile

Lys

Thr

Leu

Asn

185

Met

Ile

Leu

Pro

Ile

265

Leu

Gly

Ala

Lys

Gln

Ile

170

Leu

Leu

Asn

Phe

Gln

250

Ile

Pro

Leu

Thr

Asn

Asp

155

Leu

Glu

Thr

Asn

Asp

235

Asp

Tyr

Thr

Met

Ala

Thr

140

Ser

Asn

Leu

Lys

Pro

220

Gly

Phe

Val

Leu
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Ile

Ala

125

Glu

Ile

Lys

Leu

Tyr

205

Val

Asn

Leu

Asp

Ile
285

Ala

110

Gln

Asn

Asp

Leu

Ser

190

Leu

Asn

Tyr

Asp

Met

270

Glu

Gly

Ile

Ile

Lys

Gln

175

Cys

Val

Lys

Asp

Leu

255

Glu

Val

Val

Thr

Gln

Leu

160

Thr

Arg

Asp

Asp

Ile

240

Ile

Asn

Pro



Asp

Gly

305

Tyr

Val

Ser

Ala

Asn

385

Thr

Asn

Gly

Ile

Ser
465

Ala

290

Glu

Met

Ile

Cys

Ser

370

Cys

Gln

Asp

Arg

Ile

450

Leu

Gln

Tyr

Ser

Cys

Tyr

355

His

Ile

Asn

Val

Lys

435

Asp

Lys

Ile

Leu

Asn

Asn

340

Gln

Ser

Asn

Ile

Met

420

Asp

Lys

Asp

Tyr

Ser

Ile

325

Gln

Gly

Pro

Thr

Asn

405

Val

Ile

Val

Ser

Glu

Thr

310

Asp

Asp

Glu

Arg

Ile

390

Gln

Asp

Asn

Asp

Ile
470

Phe

295

Ile

Val

Tyr

Thr

Phe

375

Cys

Phe

Lys

Asn

Leu

455

Phe

Asn

Pro

Ala

Ser

Glu

360

Ala

Arg

Val

Phe

Ile

440

Ser

Tyr

Lys

Asn

Thr

Leu

345

Tyr

Leu

Cys

Ser

Thr

425

Asn

Asn

Leu

Ile

Phe

Cys

330

Pro

Cys

Thr

Gln

Met

410

Ile

Ile

Glu

Arg

Thr

Ile

315

Tyr

Met

Pro

Asn

Asp

395

Ile

Lys

Gln

Ile

Glu
475

Met

300

Leu

Met

Ser

Val

Gly

380

Asn

Asp

Val

Ile

Asn

460

Ala
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Ser

Ile

Thr

Gln

Glu

365

Val

Gly

Asn

Gly

Gly

445

Lys

Lys

Ser

Arg

Lys

Asn

350

Ala

Ile

Lys

Ser

Lys

430

Pro

Met

Arg

Asn

Gly

Ala

335

Leu

Val

Phe

Thr

Thr

415

Tyr

Gln

Asn

Ile

Gly

Asn

320

Ser

Arg

Ile

Ala

Ile

400

Cys

Met

Ile

Gln

Leu
480



Asp Ser Val Asn Ile Ser
485

Ile Ile Ile Ser Val Leu
500

Tyr Leu Tyr Cys Lys Ser
515

Asp Asp Pro Asp Tyr Tyr
530

Lys Ala Ser Lys Ser Asn
545 550
<21e> 31

<211> 546

<212> PRT

Leu

Ser

Lys

Asn

535

Asn

Ile

Phe

His

520

Asp

Ile

<213> Rinderpest morbillivirus

<220>

<221> MISC_FEATURE
<223> F protein

<400> 31

Met Gly Ile Leu Phe Ala
1 5

Ala Thr Gly Gln Ile His
20

Gly Thr Gly Ser Ala Ser
35

Ser Leu Val Ile Lys Leu
50

Thr Lys Thr Glu Ile Met

Ala

Trp

Tyr

Met

55

Glu

Leu

Gly

Lys

40

Pro

Tyr

Ser

Ile

505

Ser

Tyr

Tyr

Leu

Asn

25

Val

Asn

Lys

Pro

490

Ile

Tyr

Lys

Tyr

Ala

10

Leu

Met

Val

Ser

Leu

Lys

Arg

Val
555

Met

Ser

Thr

Thr

Val

Leu

Tyr

Glu

540

Gly

Thr

Lys

Gln

Ala
60

Arg Leu Leu
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Gln

Ile

Asn

525

Arg

Asp

Asn

Ile

Ser

45

Ile

Gly

Leu Phe
495

Ile Ile
510

Lys Phe

Ile Asn

Pro His
15

Gly val

30

Ser His

Asp Asn

Thr Val

Leu

Val

Ile

Gly

Leu

Val

Gln

Cys

Leu



65

Lys

Ile

Val

Ala

Ser

145

Arg

Tyr

Ile

Ile

Leu

225

Ile

Glu

Pro

Gln

Leu

Gly

130

Leu

Gln

Ile

Val

Leu

210

Ser

Leu

Ser

Ile

Ser

Ala

115

Ile

Lys

Ala

Asn

Gly

195

Ser

Ile

Glu

Lys

Arg

Ser

100

Gly

Ala

Ala

Gly

Asn

180

Gln

Leu

Gln

Lys

Gly
260

Glu

85

Thr

Ala

Leu

Ser

Gln

165

Glu

Lys

Phe

Ala

Leu

245

Ile

70

Ala

Thr

Ala

His

Leu

150

Glu

Leu

Leu

Gly

Leu

230

Lys

Leu

Ser

Leu

Gln

135

Glu

Met

Val

Gly

Pro

215

Ser

Tyr

Ala

Asn

Arg

Gly

120

Ser

Thr

Val

Pro

Leu

200

Ser

Tyr

Ser

Lys

Ala

Arg

105

Val

Met

Thr

Leu

Ala

185

Lys

Leu

Ala

Gly

Ile
265

Ile

90

His

Ala

Met

Asn

Ala

170

Met

Leu

Arg

Leu

Ser
250

75

Thr

Lys

Thr

Asn

Gln

155

Val

Gly

Leu

Asp

Gly

235

Asp

Lys

Arg

Ala

Ser

140

Ala

Gln

Gln

Arg

Pro

220

Gly

Leu

Thr Tyr Val
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Asn

Phe

Ala

125

Gln

Ile

Gly

Leu

Tyr

205

Val

Asp

Leu

Asp

Ile

Ala

110

Gln

Ala

Glu

Val

Ser

190

Tyr

Ser

Ile

Ala

Ile
270

Lys

95

Gly

Ile

Ile

Glu

Gln

175

Cys

Thr

Ala

Asn

Ile

255

Glu

80

Pro

Val

Thr

Glu

Ile

160

Asp

Glu

Glu

Glu

Lys

240

Leu

Ser



Tyr

Gly

Gln

305

Leu

Thr

Glu

Gly

Asn

385

Ser

Pro

Tyr

Ser

Phe

Val

290

Glu

Ile

Ile

Cys

Ser

370

Cys

Gln

Val

Ser

Leu
450

Ile

275

Ile

Trp

Ser

Cys

Phe

355

Ile

Ala

Asp

Val

Asp

435

Glu

Val

Val

Tyr

Asn

Ser

340

Arg

Gly

Ser

Pro

Glu

420

Ala

Lys

Leu

His

Thr

Phe

325

Gln

Gly

Asn

Ile

Asp

405

Val

Val

Leu

Ser

Arg

Thr

310

Asp

Asn

Ser

Arg

Leu

390

Lys

Gly

Tyr

Asp

Ile

Leu

295

Val

Asp

Ala

Thr

Phe

375

Cys

Ile

Gly

Leu

Val
455

Ala

280

Glu

Pro

Thr

Leu

Arg

360

Ile

Lys

Leu

Val

His

440

Gly

Tyr

Ser

Arg

Pro

Tyr

345

Ser

Leu

Cys

Thr

Thr

425

Glu

Thr

Pro

Val

Tyr

Cys

330

Pro

Cys

Ser

Tyr

Tyr

410

Ile

Ile

Asn

Ser

Ser

Val

315

Ala

Met

Ala

Lys

Thr

395

Ile

Gln

Asp

Leu

Leu

Tyr

300

Ala

Phe

Ser

Arg

Gly

380

Thr

Ala

Val

Leu

Trp
460
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Ser

285

Asn

Thr

Thr

Pro

Thr

365

Asn

Gly

Ala

Gly

Gly

445

Asn

Glu

Ile

Gln

Pro

Leu

350

Leu

Leu

Ser

Asp

Ser

430

Pro

Ala

Ile

Gly

Gly

Glu

335

Leu

Val

Ile

Ile

Gln

415

Arg

Pro

Val

Lys

Ser

Tyr

320

Gly

Gln

Ser

Ala

Ile

400

Cys

Glu

Ile

Thr



Lys

465

Glu

Gly

Cys

Pro

Ser
545

Leu

Asn

Val

Lys

Gly

530

Leu

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

<220>
<221>
<223>

<400>

Glu Lys Ala Lys
470

Ile Lys Gly Vval
485

Gly Leu Ile Ala
500

Asp

Ser

Val

Leu

Val

Val

Lys Arg Arg Ser Asp Asn

515

Leu Arg Pro Asp

32
536
PRT

Leu
535

520

Thr

Avian paramyxovirus 10

MISC_FEATURE
fusion protein

32

Leu

Thr

Gly

505

Lys

Gly

Asp

Asn

490

Ile

Val

Thr

Ser

475

Thr

Leu

Ser

Ser

Ser

Gly

Ile

Thr

Lys
540

Asp

Tyr

Ile

Met

525

Ser

Leu

Ile

Thr

510

Val

Tyr

Ile

Leu

495

Cys

Leu

Val

Leu

480

Val

Cys

Asn

Arg

Met Thr Arg Thr Arg Leu Leu Phe Leu Leu Thr Cys Tyr Ile Pro Gly

1

5

10

15

Ala Val Ser Leu Asp Asn Ser Ile Leu Ala Pro Ala Gly Ile Ile Ser

20

25

30

Ala Ser Glu Arg Gln Ile Ala Ile Tyr Thr Gln Thr Leu Gln Gly Thr

35

40
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45



Ile

Ala

65

Leu

Pro

Val

Gln

Thr

145

Ile

Gln

Phe

Ile

Leu

225

Asp

Ala

50

Lys

Pro

Ser

Ala

Gln

130

Asn

Ala

Ile

Leu

Thr

210

Cys

Thr

Leu

Asp

Ile

Gln

Thr

115

Asn

Gln

Leu

Asn

Ser

195

Asn

Gly

Glu

Arg

Thr

Ala

Arg

100

Thr

Ala

Ala

Asp

Gln

180

Leu

Pro

Gly

Ile

Phe

Leu

Glu

85

Ile

Ala

Arg

Val

Lys

165

Leu

Tyr

Ala

Asn

Asn

Ile

Glu

70

Asn

Ile

Gln

Asn

Leu

150

Val

Gly

Leu

Leu

Met

230

Ser

Pro

55

Ser

Leu

Gly

Val

Ile

135

Glu

Gln

Cys

Thr

Ser

215

Ala

Leu

Val

Tyr

Asn

Ala

Thr

120

Trp

Leu

Ser

Glu

Glu

200

Thr

Ala

Tyr

Leu

Asn

Ala

Ile

105

Ala

Lys

Lys

Phe

Val

185

Ile

Leu

Leu

Glu

Pro

Ser

Leu

90

Ile

Ala

Leu

Asp

Ile

170

Ala

Thr

Ser

Thr

Gln

Thr

75

Leu

Gly

Leu

Lys

Gly

155

Asn

Ala

Thr

Tyr

Lys
235

Asn

60

Val

Lys

Ser

Ala

Glu

140

Leu

Ser

Asn

Val

Gln

220

Gln

Ala Glu Leu
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Leu

Ser

Asp

Val

Met

125

Ser

Gln

Glu

Lys

Phe

205

Ala

Ile

Ile

Ser

Asn

Ala

Ala

110

Thr

Ile

Gln

Ile

Leu

190

Lys

Leu

Gly

Thr

Ser

Leu

Asp

95

Leu

Gln

Lys

Ser

Leu

175

Gly

Asn

Tyr

Ile

Gly

Cys

Leu

80

Lys

Gly

Ala

Asn

Ala

160

Pro

Ile

Gln

Asn

Lys

240

Gln



Val

Tyr

Thr

Ser

305

Pro

Arg

Asp

Thr

Cys

385

Thr

Thr

Thr

Ile

Pro

Val

290

Phe

Cys

Thr

Cys

Ile

370

Leu

Val

Leu

Ile

Gly

Ser

275

Ser

Ile

Lys

Leu

Gln

355

Thr

Asp

Ile

Arg

Asp
435

Tyr

260

Val

Val

Ala

Phe

Pro

340

Tyr

Asn

Pro

Asp

Leu

420

Ile

245

Asp

Ser

Ala

Gln

Ser

325

Val

Thr

Gly

Glu

Arg

405

Glu

Ser

Ser

Arg

Thr

Ser

310

Lys

Arg

Thr

Val

Gly

390

Ser

Gly

Gln

Ala

Val

Pro

295

Asn

Thr

Val

Glu

Val

375

Ile

Thr

Lys

Val

Asp

Gln

280

Lys

Ile

Thr

Ala

Ile

360

Ala

Val

Cys

Leu

Thr
440

Gln

265

Gly

Ile

Leu

Asn

345

Gly

Asn

Ala

Lys

Ser

425

Thr

250

Ile

Val

Glu

Ala

Tyr

330

Cys

Ala

Cys

Gln

Leu

410

Ser

Leu

Arg

Gly

Glu

315

Cys

Leu

Leu

Arg

Asn

395

Ile

Ser

Leu

Ala

Lys

300

Glu

Arg

Lys

Ala

Ser

380

Ser

Gln

Tyr

Ser Gly Ser
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Ile

Val

285

Ala

Leu

Gln

Gly

Ser

365

Ile

Asp

Leu

Ser

Leu
445

Gln

270

Glu

Ile

Asp

Val

Lys

350

Arg

Ile

Ala

Gly

Lys

430

Asp

255

Val

Leu

Ala

Thr

Asn

335

Tyr

Tyr

Cys

Ala

Asp

415

Asn

Ile

Ser

Leu

Pro

Gln

320

Thr

Asn

Val

Arg

Ile

400

Ile

Ile

Ser



Ser

Ile

465

Ser

Ile

Leu

Pro

Glu

450

Ser

Asn

Trp

Lys

Tyr
530

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

<220>
<221>
<223>

<400>

Leu

Lys

Asp

Leu

Asn

515

Val

33
552
PRT

Dolphin morbillivirus

Gly

Ser

Thr

Val

500

Val

Asn

Ser

Asn

Ile

485

Ile

Ala

Asn

MISC_FEATURE
fusion protein

33

Ile

Asp

470

Ile

Ile

Leu

Thr

Asn

455

Trp

Ala

Thr

Leu

Lys
535

Asn

Leu

Leu

Ile

Ser

520

Phe

Thr

Ser

Cys

Leu

505

Thr

Ile

Lys

Val

490

Ser

Met

Thr

Val

475

Ile

Tyr

Pro

Lys

460

Asn

Ala

Tyr

Lys

Val

Pro

Gly

Ile

Lys
525

Glu

Thr

Ile

Leu
510

Asp

Leu

Val

495

Ile

Leu

Leu

Ile

480

Val

Lys

Asn

Met Ala Ala Ser Asn Gly Gly Val Met Tyr Gln Ser Phe Leu Thr Ile

1

5

10

15

Ile Ile Leu Val Ile Met Thr Glu Gly Gln Ile His Trp Gly Asn Leu

20

25

30

Ser Lys Ile Gly Ile Val Gly Thr Gly Ser Ala Ser Tyr Lys Val Met

35

40
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Thr

Thr

65

Leu

Thr

Lys

Thr

Asn

145

Gln

Val

His

Leu

Asp
225

Arg

50

Met

Leu

Lys

Arg

Ala

130

Ser

Ala

Gln

Gln

Arg

210

Pro

Pro

Ile

Lys

Asn

Phe

115

Ala

Gln

Ile

Gly

Leu

195

Tyr

Val

Asn

Asp

Thr

Ile

100

Ala

Gln

Ser

Glu

Val

180

Ser

Tyr

Ser

His

Asn

Val

85

Lys

Gly

Ile

Ile

Glu

165

Gln

Cys

Thr

Ala

Gln

Cys

70

Leu

Pro

Val

Thr

Asp

150

Ile

Asp

Glu

Glu

Glu
230

Tyr

55

Thr

Glu

Ile

Val

Ala

135

Asn

Arg

Phe

Met

Ile

215

Ile

Leu

Arg

Pro

Gln

Leu

120

Gly

Leu

Gln

Ile

Leu

200

Leu

Ser

Val

Thr

Val

Ser

105

Ala

Val

Arg

Ala

Asn

185

Ser

Ile

Ile

Glu

Lys

90

Leu

Gly

Ala

Thr

Ser

170

Asn

Gln

Ile

Gln

Lys

Val

75

Asn

Thr

Val

Leu

Ser

155

Gln

Glu

Lys

Phe

Ala
235

Leu

60

Thr

Ala

Thr

Ala

His

140

Leu

Glu

Leu

Leu

Gly

220

Leu
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Met

Glu

Leu

Ser

Leu

125

Gln

Glu

Thr

Ile

Gly

205

Pro

Ser

Pro

Tyr

Thr

Arg

110

Gly

Ser

Lys

Val

Pro

190

Leu

Ser

Tyr

Asn

Arg

Val

95

Arg

Val

Ile

Ser

Leu

175

Ser

Lys

Leu

Ala

Val

Lys

80

Ile

Ser

Ala

Met

Asn

160

Ala

Met

Leu

Arg

Leu
240



Gly

Asp

His

Thr

Ser

305

Val

Ala

Met

Ala

Lys

385

Ser

Val

Gln

Gly

Leu

Val

Leu

290

Tyr

Ala

Phe

Ser

Arg

370

Gly

Thr

Ala

Val

Asp

Leu

Asp

275

Ser

Asn

Thr

Met

Pro

355

Ser

Asn

Gly

Ala

Gly

Ile

Ala

260

Leu

Glu

Leu

Asn

Ser

340

Leu

Leu

Leu

Thr

Asp

420

Ser

Asn

245

Ile

Glu

Val

Gly

Gly

325

Glu

Leu

Val

Ile

Ile

405

Lys

Arg

Lys

Leu

Gly

Lys

Ser

310

Tyr

Val

Gln

Ser

Ala

390

Ile

Cys

Glu

Ile

Glu

Tyr

Gly

295

Gln

Leu

Thr

Gln

Gly

375

Asn

Ser

Pro

Tyr

Leu

Ser

Phe

280

Val

Glu

Ile

Ile

Cys

360

Thr

Cys

Gln

Leu

Pro

Glu

Arg

265

Ile

Ile

Trp

Ser

Cys

345

Leu

Ile

Ala

Asp

Val

425

Asp

Lys

250

Gly

Val

Val

Tyr

Asn

330

Ser

Arg

Gly

Ser

Pro

410

Glu

Leu

Ile

Leu

His

Thr

315

Phe

Gln

Gly

Asn

Val

395

Asp

Val

Gly

Lys

Ser

Lys

300

Thr

Asp

Asn

Ser

Arg

380

Leu

Lys

Asp

Ser Val Tyr
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Tyr

Ala

Ile

285

Leu

Leu

Glu

Ala

Thr

365

Phe

Cys

Leu

Gly

Val

Ser

Lys

270

Ala

Glu

Pro

Ser

Leu

350

Ala

Ile

Lys

Leu

Ile

430

Ser

Gly

255

Val

Tyr

Ala

Lys

Ser

335

Tyr

Ser

Leu

Cys

Thr

415

Thr

Arg

Ala

Thr

Pro

Val

Tyr

320

Cys

Pro

Cys

Ser

Tyr

400

Phe

Ile

Ile



Asp Leu
450

Leu Gly
465

Ser Ser

Ala Met

Cys Val

Thr Pro
530

Thr Lys
545

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

<220>
<221>
<223>

<400>

435

Gly Pro

Ser Ala

Asn Gln

Tyr Ile
500

Leu Val
515

Pro Lys

Ser Tyr

34
552
PRT

Mossman virus

Ala

Leu

Ile

485

Gly

Tyr

Ala

Val

MISC_FEATURE
fusion protein

34

Ile

Thr

470

Leu

Ile

Cys

Thr

Arg
550

Ser

455

Lys

Glu

Leu

Cys

Pro

535

Ser

440

Leu

Leu

Asn

Val

Arg

520

Gly

Leu

Glu

Asp

Val

Cys

505

Arg

Leu

Lys

Asn

Arg

490

Ala

His

Lys

Leu

Ala

475

Arg

Gly

Cys

Pro

Asp

460

Lys

Ser

Ala

Arg

Asp
540

445

Val

Asp

Ser

Leu

Lys

525

Leu

Gly

Leu

Phe

Val

510

Arg

Thr

Thr

Leu

Gly

495

Ile

Val

Gly

Asn

Asp

480

Gly

Leu

Gln

Thr

Met Ser Asn Tyr Phe Pro Ala Arg Val Ile Ile Ile Val Ser Leu Ile

1

5

10

15

Thr Ala Val Ser Cys Gln Ile Ser Phe Gln Asn Leu Ser Thr Ile Gly

20

25
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Val

Glu

Asn

65

Leu

Asp

Val

Leu

Ser

145

Lys

Asn

Arg

Phe

Phe

Gln

50

Cys

Leu

Pro

Ala

Tyr

130

Leu

Gln

Ile

Leu

Gly
210

Lys

35

Phe

Thr

Gln

Tyr

Leu

115

Glu

His

Thr

Ile

Arg

195

Pro

Phe

Leu

Ala

Pro

Ala

100

Gly

Ala

Tyr

Val

Pro

180

Leu

Ile

Lys

Ala

Ser

Ile

85

Gly

Val

Arg

Thr

Val

165

Gln

Met

Ile

Glu

Ile

Leu

70

Asn

Asn

Ala

Gln

His

150

Ala

Ile

Leu

Gln

Tyr

Lys

55

Ile

Thr

Lys

Thr

Asn

135

Lys

Ile

Asn

Leu

Asp
215

Asp

40

Met

Asp

Thr

Lys

Ala

120

Ala

Ala

Gln

Ala

Gln

200

Pro

Tyr

Val

Glu

Leu

Phe

105

Ala

Ala

Ile

Gly

Leu

185

Leu

Arg

Pro

Tyr

Thr

90

Phe

Gln

Ala

Glu

Ile

170

Thr

Tyr

Ser

Val

Asn

Arg

75

Ala

Gly

Val

Ile

Ser

155

Gln

Cys

Thr

Gly

Ser

Val

60

His

Ser

Ala

Thr

Ala

140

Leu

Asp

Glu

Glu

His
220
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Gly

45

Thr

Val

Thr

Val

Ala

125

Glu

Gln

Gln

Ile

Met

205

Ile

Asp

Gly

Ile

Ser

Ile

110

Gly

Ile

Ile

Ile

Ala

190

Leu

Thr

Tyr

Val

Tyr

Asn

95

Ala

Val

Lys

Ser

Asn

175

Asn

Ser

Val

Asn

Glu

Asn

80

Val

Gly

Ala

Glu

Gln

160

Thr

Gln

Ser

Gln



Ala

225

Leu

Ile

Leu

Met

Thr

305

Leu

Lys

Gly

Pro

Val

385

Ala

Leu

Gly

Ser

Arg

Glu

290

Val

Asp

Asp

Asp

Arg

370

Asn

Tyr

Ser

Tyr

Ala

Ile

275

Leu

Gly

Ile

Val

Thr

355

Phe

Cys

Pro

Gln

Ser

Asn

260

Arg

Ser

Pro

Thr

Ser

340

Gln

Leu

Lys

Leu

Ala

Ser

245

Ile

Tyr

Tyr

Arg

Ser

325

Ser

Met

Leu

Cys

Met
405

Ala

230

Lys

Ile

Pro

Leu

Phe

310

Cys

Pro

Cys

Leu

Glu

390

Val

Gly

Asp

Asp

Ser

Ala

295

Ile

Thr

Met

Ser

Gln

375

Asp

Leu

Gly

Leu

Ala

Met

280

Tyr

Leu

Ile

Ser

Arg

360

Gly

Pro

Gly

Asn

Arg

Asp

265

Ile

His

Lys

Gly

Leu

345

Thr

Asn

Glu

Ser

Ile

Tyr

250

Pro

Lys

Ala

Arg

Glu

330

Ala

Ala

Leu

Glu

Asp
410

Thr

235

Ile

Glu

Ile

Ala

Gly

315

Asp

Thr

Val

Ile

Thr

395

Thr

Gly

Leu

Ile

Pro

Gly

300

Tyr

Phe

Gln

Gln

Val

380

Ile

Cys
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Leu

Ser

Gly

Asp

285

Gly

Ser

Leu

Ser

Asp

365

Asn

Thr

Lys

Met

Val

Ser

270

Val

Asp

Leu

Leu

Cys

350

Arg

Cys

Gln

Ile

Arg

Asn

255

Ile

Ala

Trp

Ser

Cys

335

Leu

Glu

Met

Asp

His
415

Glu

240

Gly

Ile

Val

Leu

Asn

320

Ser

Arg

Ala

Ser

Pro

400

Tyr



Ile

Thr

Ile

Ser

465

Arg

Thr

Tyr

His

Ile
545

Asp

Val

Asp

450

Glu

Val

Val

Phe

Gly

530

Asn

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

<220>
<221>
<223>

<400>

Gly

Leu

435

Val

Asp

Gly

Ser

Ser

515

Pro

Pro

35
544
PRT

Ile

420

Asn

Ser

His

Gly

Leu

500

Arg

Thr

Val

J-virus

Arg

Thr

Asn

Leu

Val

485

Val

Thr

Leu

Tyr

MISC_FEATURE
fusion protein

35

Ile

Leu

Gln

Lys

470

Gly

Val

Ala

Ala

Arg
550

Lys

Ser

Leu

455

Asn

Ile

Leu

Thr

Pro

535

His

Leu

Leu

440

Ser

Ala

Val

Val

Leu

520

Lys

Asp

Gly

425

Gly

Leu

Ile

Ala

Ile

505

Glu

Ser

Pro

Val

Ile

490

Ser

Ser

Gly

Val

Ile

Glu

Ala

475

Val

Gly

Ser

Pro

Gln

Val

Thr

460

Leu

Gly

Cys

Leu

Ile
540

Leu

Val

445

Thr

Arg

Leu

Cys

Thr

525

Ile

Pro

430

Leu

Val

Ser

Ile

Leu

510

Thr

Pro

Pro

Asn

Lys

Gln

Ile

495

Val

Ile

Thr

Ile

Pro

Glu

Ser

480

Ala

Lys

Glu

Tyr

Met Lys Pro Val Ala Leu Ile Tyr Leu Thr Ile Leu Ala Phe Thr Val
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Lys

Ile

Gln

Cys

65

Leu

Asp

Ile

Gly

Leu

145

Ala

Ile

Ile

Val

Pro

Leu

50

Thr

Lys

Lys

Gly

Val

130

Lys

Gly

Asn

Ala

Arg

Ala

35

Met

Ile

Pro

Gln

Gly

115

Ala

Glu

Leu

Ser

Asn
195

Ser

20

Lys

Val

Pro

Ile

Gly

100

Val

Leu

Ser

Gln

Gln

180

Thr

Gln

Ser

Ile

Val

Asp

85

Asp

Ala

His

Ile

Ser

165

Leu

Leu

Leu

Tyr

Lys

Met

70

Asp

Gly

Leu

Asn

Arg

150

Thr

Val

Gly

Ala

Glu

Leu

55

Asp

Ala

Val

Gly

Ser

135

Asn

Val

Pro

Leu

Leu

Leu

40

Ile

Ser

Leu

Pro

Val

120

Ile

Ser

Leu

Ala

Arg
200

Ser

25

Lys

Pro

Tyr

Asn

Gly

105

Ala

Gln

Asn

Val

Ile

185

Leu

10

Asp

Ile

Asn

Lys

His

90

Val

Thr

Asn

Lys

Ile

170

Asn

Leu

Ser

Val

Lys

75

Val

Arg

Ser

Ala

Ala

155

Asn

Thr

Thr

Thr

Asn

60

Met

Lys

Phe

Ala

Asn

140

Ile

Ala

Leu

Asn Gln Tyr
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Lys

Gln

45

Gly

Leu

Asn

Trp

Gln

125

Ala

Glu

Leu

Gly

Phe
205

Ile

30

Ala

Leu

Asp

Ala

Gly

110

Ile

Ile

Glu

Gln

Cys

190

Ser

15

Gly

Ala

Thr

Arg

Ile

95

Ala

Thr

Leu

Leu

Asp

175

Ser

Glu

Ile

Gln

Asn

Ile

80

Gln

Ile

Ala

Gln

Gln

160

Gln

Val

Ile



Ser

Ser

225

Met

Ser

Leu

Ser

Glu

305

Ile

Ile

Cys

Ser

Cys
385

Leu

210

Ile

Lys

Asp

Ile

Val

290

Trp

Ser

Cys

Ala

His

370

Ala

Val

Gln

Lys

Ser

Ile

275

Val

Glu

Asn

Lys

Thr

355

Ser

Pro

Phe

Ala

Met

Ile

260

Ile

Gln

Ser

Ile

Ser

340

Gly

Thr

Ile

Gly

Ile

His

245

Arg

Gln

Thr

Ile

Asp

325

Asp

Asn

Arg

Ala

Pro

Ala

230

Tyr

Gly

Ile

Phe

Phe

310

Ile

Thr

Leu

Phe

Cys
390

Asn

215

Lys

Thr

Arg

Asp

Asn

295

Pro

Ser

Ser

Thr

Ala

375

Arg

Leu

Ala

Asp

Ile

Tyr

280

Leu

Arg

Gln

Thr

Ser

360

Leu

Cys

Arg

Phe

Ser

Ile

265

Pro

Ile

Glu

Cys

Thr

345

Cys

Ser

Gln

Asp

Asn

Asp

250

Ser

Gly

Thr

Leu

Val

330

Ile

Ala

Gly

Asp

Pro

Gly

235

Phe

Val

Leu

Tyr

Leu

315

Gly

Ser

Arg

Gly

Pro
395

Thr

220

Asp

Leu

Ser

Thr

Asn

300

Ile

Thr

Pro

Thr

Val

380

Gln

Page 108

Ser

Phe

Asp

Leu

Thr

285

Tyr

Arg

Ser

Ala

Arg

365

Leu

Tyr

Gln

Asp

Leu

Glu

270

Ile

Lys

Gly

Lys

Thr

350

Val

Phe

Ser

Thr

Ser

Leu

255

Asp

Pro

Gly

Ser

Ser

335

Trp

Val

Ala

Ile

Leu

Met

240

Glu

Tyr

Asn

Thr

Tyr

320

Met

Ala

Asn

Asn

Asn
400



Gln

Glu

Asp

Val

Ile

465

Gln

Val

Leu

Met

Glu

Leu

Arg

Asp

450

Asn

Val

Ile

Ile

Gly
530

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

<220>
<221>
<223>

<400>

Pro Lys

Tyr Ile
420

Ala Met
435

Pro Ile

Lys Ser

Asn Pro

Ser Ile
500

Tyr Leu
515

Ser Arg

36
537
PRT

Mapuera virus

Thr

405

Asp

Tyr

Asp

His

Asn

485

Leu

Thr

Ser

MISC_FEATURE
fusion protein

36

Thr

Gly

Ala

Ile

Glu

470

Ile

Leu

Lys

Ser

Asn

Phe

Glu

Gly

455

Tyr

Val

Ile

His

Thr
535

Val

Tyr

Asp

440

Asn

Leu

Asn

Ile

Met

520

Val

Met

Leu

425

Val

Glu

Asp

Val

Trp

505

Asn

Asn

Val

410

Thr

Ala

Leu

Lys

Ser

490

Phe

Phe

Ser

Thr

Leu

Leu

Asn

Ala

475

Ser

Ile

Ile

Leu

Ser

Gly

Gly

Ser

460

Asn

Phe

Val

Val

Ser
540
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Glu

Lys

Gly

445

Ile

Glu

Ser

Thr

Gly

525

Gly

Asp

Lys

430

Ser

Asn

Leu

Phe

Leu

510

Lys

Phe

Cys

415

Met

Val

Glu

Leu

Ile

495

Val

Val

Val

Lys

Leu

Ser

Ser

Glu

480

Leu

Trp

Ala

Gly



Met

His

Ser

Ser

Tyr

65

Pro

Arg

Gly

Ala

Glu

145

Ala

Pro

Thr

Ser

Val

Val

50

His

Leu

Arg

Val

Lys

130

Thr

Val

Gln

Ile

Ser

Ile

Arg

35

Arg

Ser

Gln

Lys

Ala

115

Glu

Asn

Ala

Leu

Leu

Ser

Asp

20

Ser

Leu

Ile

Glu

Lys

100

Thr

Asn

Arg

Val

Thr

180

Asn

Leu

Ser

Leu

Met

Glu

Asn

85

Arg

Ala

Ser

Ala

Gln

165

Asn

Met

Phe

Ile

Ala

Pro

Asn

70

Leu

Phe

Ala

Ala

Val

150

Ala

Leu

Leu

Thr

Tyr

Ala

55

Tyr

His

Ala

Gln

Lys

135

Gln

Ile

Ser

Leu

Val

Leu

Phe

40

Ile

Asn

Gln

Gly

Val

120

Ile

Asp

Gln

Cys

Thr

Leu

Glu

25

Leu

Gln

Leu

Ile

Val

105

Thr

Ala

Leu

Asp

Gln

185

Glu

Thr

10

Gln

Glu

Thr

Thr

Thr

90

Ala

Ala

Gln

Ile

Gln

170

Val

Leu

Tyr

Thr

Asp

Leu

75

Asp

Val

Ala

Leu

Glu

155

Ile

Ala

Leu

Gly

Asn

Ser

60

Thr

Ser

Gly

Ile

Thr

140

Asn

Asp

Leu Thr Thr
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Val

Thr

Pro

45

Ser

Lys

Leu

Leu

Ala

125

Ser

Ser

Asn

Ala

Val

Pro

Val

30

Thr

His

Leu

Ser

Ala

110

Val

Ala

Lys

Val

Gln

190

Phe

Phe

15

Ile

Tyr

Cys

Leu

Ser

95

Ala

Val

Ile

Gln

Ile

175

Val

His

Ala

Thr

Ile

Ser

Leu

80

Arg

Leu

Lys

Ser

Leu

160

Gln

Gly

Pro



Gln

Ser

225

Thr

Gln

Ser

Lys

Pro

305

Asp

Gly

Ser

Val

Ala
385

Ile

210

Leu

Asp

Ile

Val

Ala

290

Ser

Gln

Ser

Gln

Leu

370

Cys

195

Thr

Leu

Val

Val

Pro

275

Ile

Arg

Cys

Ile

Cys

355

Val

Lys

Asn

Gly

Pro

Tyr

260

Thr

Ser

Val

Glu

Leu

340

Val

Asp

Ser

Ser

Ser

Leu

245

Leu

Ile

Ala

Met

Glu

325

Ser

Phe

Gly

Pro

Ala

Thr

230

Gln

Asp

Ala

His

Glu

310

Thr

Ala

Thr

Val

Ser
390

Leu

215

Leu

Asp

Leu

Leu

Val

295

Leu

Ser

Thr

Pro

Ile

375

Lys

200

Thr

Pro

Leu

Gln

His

280

Asn

Gly

Arg

Met

Ile

360

Val

Ile

Pro

Gln

Leu

Ser

265

Ser

Asn

Ser

Tyr

Lys

345

Tyr

Ala

Ile

Ile

Val

Thr

250

Met

Met

Ala

Glu

Leu

330

Met

Gly

Asn

Thr

Thr Ile
220

Val Thr
235

Ser Gly

Ile Met

Ala Lys

Glu Vval
300

Ile Met
315

Phe Cys

Cys Leu

Ser Phe

Cys Arg

380

Gln Pro
395
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205

Gln

Ser

Leu

Val

Val

285

Gln

Gly

Pro

Asn

Leu

365

Asp

Asp

Ala

Thr

Leu

Val

270

Tyr

Met

Tyr

Tyr

Gly

350

Gln

Met

Ser

Leu

Ile

Lys

255

Ser

Thr

Gln

Asp

Asn

335

Asn

Arg

Thr

Leu

Arg

Lys

240

Gly

Val

Leu

Val

Ile

320

Gly

Ile

Phe

Cys

Pro
400



Val

Leu

Gln

Leu

His

465

Pro

Val

Glu

Val

Thr

Glu

Tyr

Ser

450

Leu

Gln

Val

Ile

Leu
530

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

<220>
<221>
<223>

<400>

Ile

Leu

Val

435

Gln

Ala

Gly

Ala

Arg

515

Ser

37
566
PRT

Ile

Pro

420

Gly

Leu

Lys

Tyr

Ile

500

Arg

Asn

Asp

405

Ile

Pro

Gly

Ser

Thr

485

Val

Ile

Lys

Nariva virus

MISC_FEATURE
fusion protein

37

Ser

Ile

Asn

Lys

Asp

470

Leu

Gly

Asn

Ile

Thr

Ser

Gln

Ile

455

Glu

Ile

Leu

Thr

Ile
535

Ser

Ile

Ile

440

Asn

Ile

Ala

Leu

Thr

520

Gln

Cys

Asn

425

Ile

Ser

Leu

Leu

Ile

505

Leu

Tyr

Ser
410

Asn

Phe

Ser

Glu

Thr

490

Ser

Thr

Asn

Ala

Ser

Leu

Gln

475

Ser

Thr

Gln

Leu

Thr

Gln

Ser

460

Ile

Val

Arg

Gln
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Val

Tyr

Pro

445

Asp

Gln

Leu

Tyr

Leu
525

Leu

Arg

430

Leu

Ala

Trp

Ala

Leu

510

Ser

Asp

415

Pro

Asp

Ile

Asp

Phe

495

Ile

Ser

Thr

Val

Leu

Glu

Ser

480

Val

Phe

Tyr



Met

Ile

His

Asp

Met

65

Asn

Thr

Lys

Ser

Ala

145

Ala

Asn

Ala

Ile

Leu

Tyr

50

Leu

Glu

Leu

Leu

Ala

130

Lys

Ile

Glu

Glu

Val

Ala

35

Arg

Pro

Tyr

Asp

Phe

115

Gln

Asp

Asp

Leu

Gln

Ile

20

Asn

Thr

Asn

Lys

Leu

100

Gly

Ile

Ile

Lys

Gln
180

Glu

Asn

Leu

Thr

Ile

His

85

Ile

Glu

Thr

Ala

Leu

165

Asp

Lys

His

Ser

Ser

Ser

70

Leu

Thr

Ile

Ala

Ala

150

Thr

Gln

Thr

Tyr

Ser

Asp

55

Asn

Ile

Ser

Ile

Gly

135

Ile

Thr

Ile

Pro

Asn

Ile

40

Pro

Ile

Ser

Asn

Ala

120

Val

Lys

Ala

Asn

Leu

Ile

25

Gly

Thr

Gln

Ser

Ile

105

Gly

Ala

Glu

Thr

Asn
185

Arg

10

Thr

Val

Glu

Asp

Leu

90

Asn

Ala

Leu

Ser

Arg

170

Arg

Tyr

Asn

Phe

Gln

Cys

75

Leu

Pro

Ala

Tyr

Leu

155

Glu

Leu

Lys

Val

Val

Leu

60

Ala

Thr

Tyr

Leu

Glu

140

Ile

Ile
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Ile

Phe

Thr

45

Leu

Gln

Pro

Ser

Thr

125

Ala

Tyr

Thr

Pro

Leu

Gly

30

Lys

Val

Gly

Ile

Gly

110

Val

Arg

Ala

Val

Arg
190

Leu

15

Gln

Thr

Ile

Val

Asn

95

Arg

Ala

Gln

Tyr

Val

175

Ile

Ile

Ile

Leu

Asn

Val

80

Asp

Asn

Thr

Asn

Lys

160

Ile

Asn



Asp

Gln

Pro

225

Gly

Leu

Ala

Ile

Tyr

305

Val

Val

Ser

Arg

Gly

Leu

Tyr

210

Leu

Asn

Ser

Asp

Ile

290

Ser

Thr

Gly

Gln

Met

370

Asn

Ala

195

Tyr

Ser

Ile

Arg

Pro

275

Lys

Ser

Arg

Asp

Val

355

Val

Met

Cys

Ala

Gly

Lys

Leu

260

Ser

Ile

Asp

Gly

Asp

340

Thr

Val

Val

Glu

Glu

Lys

Leu

245

Val

Leu

Pro

Gly

Tyr

325

Phe

Gln

Arg

Ala

Val

Ile

Ile

230

Met

Lys

Gly

Asn

Gln

310

Ser

Val

Asp

Asp

Asn

Trp

Phe

215

Ser

Val

Val

Val

Val

295

Asp

Ile

Leu

Cys

Arg

375

Cys

Ala

200

Ser

Ile

Asp

Gly

Val

280

Ala

Trp

Ala

Cys

Leu

360

Glu

Met

Thr

Val

Gln

Glu

Ala

265

Ile

Ile

Ile

Asn

Asp

345

Arg

Ala

Ser

Arg

Ile

Ala

Leu

250

Ile

Ile

Ser

Thr

Ile

330

Arg

Gly

Pro

Leu

Gly

Leu

235

Asn

Lys

Lys

Glu

Thr

315

Gln

Asp

Asn

Arg

Gln

Pro

220

Ala

Tyr

Gly

Met

Leu

300

Gly

Thr

Met

Ile

Tyr
380

Ile Thr Cys
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Ala

205

Asn

Arg

Ser

Gln

Arg

285

Ser

Pro

Ser

Thr

Ala

365

Leu

Arg

Met

Leu

Ala

Gly

Ile

270

Tyr

Tyr

Asn

Ser

Tyr

350

Leu

Ile

Cys

Leu

Gln

Ala

Gln

255

Ile

Pro

Val

Tyr

Cys

335

Pro

Cys

Leu

Glu

Leu

Asp

Gly

240

Asp

Asp

Asn

Ser

Ile

320

Ser

Met

Ser

Gln

Glu



385

Pro

Thr

Leu

Leu

Asn

465

Ala

Leu

Leu

Ile

Lys

545

Gly

Glu

Arg

Gly

Gly

450

Ala

Gln

Ala

Val

Leu

530

Ser

Tyr

<210>
<211>

Ser

Asp

Val

435

Pro

Val

Arg

Thr

Leu

515

Val

Phe

Asp

38
662

Glu

Thr

420

Arg

Ile

Val

Val

Ala

500

Leu

Lys

Pro

Pro

Ile

405

Cys

Lys

Ile

Ser

Leu

485

Ala

Ile

Thr

Met

Ala
565

390

Tyr

Asp

Leu

Thr

Thr

470

Ser

Ile

Gly

Thr

Glu

550

Glu

Gln

Thr

Pro

Thr

455

Ile

Glu

Val

Leu

Met

535

Ser

Ser

His

Thr

440

Asp

Asp

Arg

Ile

Val

520

Leu

Gln

Pro

Val

425

Ile

Pro

Gln

Ala

Cys

505

Tyr

Glu

Ile

Asp

410

Val

Ser

Ile

Ser

Arg

490

Val

Leu

Gln

Tyr

395

Gln

Asp

Val

Asp

Ala

475

Gly

Val

Tyr

Val

Ser
555

Pro

Gly

Ile

Val

460

Glu

Ala

Leu

Arg

Pro

540

Gly
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Leu

Ile

Asn

445

Ser

Leu

Arg

Ala

Thr

525

Thr

Lys

Thr

Arg

430

Asn

Asn

Leu

Asp

Val

510

Gln

Phe

Thr

Leu

415

Ile

Ile

Gln

His

His

495

Leu

Asn

Ala

Asn

400

Leu

Arg

Thr

Leu

Gln

480

Ile

Ile

Glu

Pro

Lys
560



<212>
<213>

<220>
<221>
<223>

<400>

PRT

Bat Paramyxovirus Eid _hel/GH-M74a/GHA/2009

MISC_FEATURE
fusion protein

38

Met Lys Lys

1

His

Tyr

Pro

Thr

65

Lys

Arg

Leu

Leu

Lys
145

Ser

Ser

Ser

50

Ile

His

Asn

Ile

Ser

130

Gly

Arg

Asn

35

Lys

Pro

Leu

Gly

Leu

115

Lys

Thr

Lys

Gly

20

Gly

Asn

Tyr

Ile

His

100

Lys

Ile

Pro

Thr

Ile

Leu

Asn

Arg

Asp

85

Asn

Thr

Gly

Ser

Asp

Lys

Ile

Leu

Val

70

Lys

Gly

Gln

Leu

Ser
150

Asn

Ser

Val

Asn

55

Glu

Ser

Asn

Met

Ile

135

Lys

Pro

Arg

Glu

40

Tyr

Glu

Tyr

Ile

Ser

120

Lys

Asp

Thr

Ala

25

Asn

Thr

Arg

Lys

Ile

105

Glu

Gly

Ile

Ile

10

Leu

Leu

Lys

Lys

His

90

Thr

Gly

Ile

Val

Ser

Leu

Val

Thr

Gly

75

Ile

Ile

Ala

Thr

Ile
155

Lys

Arg

Arg

Gln

60

His

Lys

Ile

Ile

Arg

140

Lys
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Arg

Glu

Asn

45

Lys

Tyr

Arg

Leu

His

125

Glu

Leu

Gly

Thr

30

Cys

Arg

Pro

Gly

Leu

110

Tyr

Tyr

Ile

His

15

Asp

His

Asp

Lys

Lys

95

Leu

Glu

Lys

Pro

Asn

Asn

His

Ser

Ile

80

Arg

Ile

Thr

Val

Asn
160



Val

Glu

Tyr

Val

Thr

225

Asn

Leu

Asp

Ser

Glu

305

Ser

Leu

Thr

Gln

Ala

Ile

210

Ala

Leu

Gln

Tyr

Gln

290

Ile

Met

Leu

Gly

Leu

Asn

195

Ile

Gly

Leu

Glu

Ile

275

Ile

Leu

Ser

Leu

Leu

Asp

180

Ser

Ala

Ile

Lys

Ala

260

Asn

Lys

Thr

Ile

Asn
340

Asn

165

Lys

Thr

Gly

Ala

Asp

245

Thr

Thr

Thr

Val

Gln

325

Leu

Lys

Ile

Lys

Val

Leu

230

Ser

Gly

Asn

Ala

Phe

310

Ala

Leu

Cys

Leu

Ser

Ala

215

His

Ile

Gly

Leu

Leu

295

Ile

Gly

Thr

Ile

Ala

200

Leu

Glu

Ser

Ile

Val

280

Asp

Pro

Ser

Tyr

Asn

Pro

185

Pro

Gly

Ala

Ala

Val

265

Pro

Ile

Asn

Gln

Thr
345

Ile

170

Ile

Gly

Val

Arg

Thr

250

Asn

Gln

Ser

Leu

Ser

330

Ala

Ser

Asn

Asn

Ala

Gln

235

Asn

Val

Ile

Leu

Gln

315

Phe

Asn

Met

Asn

Ala

Ala

220

Asn

Asn

Ile

Asp

Ser

300

Asn

Gly

Asp
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Glu

Ile

Arg

205

Ala

Ala

Ala

Thr

Lys

285

Gln

Pro

Gly

Leu

Asn

Ile

190

Phe

Ala

Glu

Val

Gly

270

Leu

Tyr

Val

Asn

Leu
350

Tyr

175

Glu

Ala

Gln

Arg

Ala

255

Met

Gln

Tyr

Thr

Ile

335

Asp

Lys

Leu

Gly

Ile

Ile

240

Glu

Gln

Cys

Ser

Thr

320

Asp

Leu



Leu

His

Ser

385

Gly

Ser

Ser

Lys

Val

465

Ala

Ile

Cys

Leu

Val

Glu

Tyr

370

Asn

Ser

Tyr

Val

Glu

450

Thr

Asn

Ala

Ser

Gly

530

Phe

Ser

355

Phe

Ala

Glu

Leu

Ile

435

Cys

Ser

Cys

Gln

Ile

515

Ser

Thr

Met

Tyr

Trp

Ser

420

Cys

Leu

Tyr

Leu

Asp

500

Val

Gln

Asp

Ser

Val

Val

Val

405

Asn

Arg

Thr

Val

Ser

485

Gly

Arg

Glu

Lys

Ile

Ile

Gln

390

Ser

Ile

His

Gly

Pro

470

Thr

Ser

Ile

Tyr

Leu

Thr

Arg

375

Glu

Leu

Asp

Asp

Asp

455

Arg

Thr

Gln

Glu

Asn

535

Asp

Gly

360

Val

Leu

Val

Ile

Phe

440

Thr

Phe

Cys

Thr

Glu

520

Thr

Ile

Gln

Tyr

Ile

Pro

Ser

425

Ala

Glu

Ala

Gln

Leu

505

Ile

Met

Thr

Ile

Tyr

Lys

Ser

410

Glu

Met

Lys

Ile

Cys

490

Met

Leu

His

Thr

Pro

Ile

395

Tyr

Cys

Pro

Cys

Ser

475

Tyr

Met

Ile

Val

Tyr

Ile

380

Ser

Ile

Leu

Met

Pro

460

Gly

Gln

Ile

Ser

Ser
540

Ser Gln Ile
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Ile

365

Met

Phe

Leu

Ile

Ser

445

Arg

Gly

Thr

Asp

Thr

525

Val

Ser

Asn

Thr

Asn

Ile

Thr

430

Tyr

Glu

Val

Gly

Asn

510

Gly

Gly

Asn

Leu

Thr

Val

Arg

415

Lys

Thr

Ala

Ile

Lys

495

Gln

Lys

Asn

Ile

Glu

Ile

Asp

400

Asn

Asn

Leu

Val

Tyr

480

Val

Thr

Tyr

Pro

Asn



545

Gln

Leu

Leu

Val

Ile

625

Ile

Ile

Ser

Asp

Phe

Ile

610

Asn

Ile

Asp

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

<220>
<221>
<223>

<400>

Ile

Lys

Ile

595

Val

Ser

Pro

Arg

39
539
PRT

Avian paramyxovirus 7

Glu

Ile

580

Ile

Met

Asp

Asn

Asp
660

Gln

565

Asn

Ala

Ile

Pro

Pro

645

Arg

MISC_FEATURE
fusion protein

39

550

Ser

Leu

Ile

Ile

Ser

630

Gly

Asp

Lys

Asn

Leu

Val

615

Ser

Glu

Phe

Leu

Ser

600

Arg

Arg

His

Tyr

Ile

585

Leu

Arg

Arg

Ser

Leu

570

Gly

Ile

Tyr

Ser

Ile
650

555

Asp

Ser

Leu

Asn

Thr

635

Arg

Lys

Val

Ser

Lys

620

Ile

Ser

Ser

Pro

Ile

605

Tyr

Gln

Ala

Lys

Ile

590

Ile

Thr

Asp

Ala

Ala

575

Ser

Thr

Pro

Val

Arg
655

560

Ile

Ile

Phe

Leu

Tyr

640

Ser

Met Arg Val Arg Pro Leu Ile Ile Ile Leu Val Leu Leu Val Leu Leu

1

5

10

15

Trp Leu Asn Ile Leu Pro Val Ile Gly Leu Asp Asn Ser Lys Ile Ala

20

25
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30



Gln

Gln

Pro

65

Thr

Thr

Gly

Val

Arg

145

Gly

Asn

Ala

Thr

Ala

Ser

50

His

Ile

Ser

Ala

Ala

130

Asp

Leu

Asp

Leu

Ile
210

Gly

35

Asn

Asn

Gln

Ala

Ile

115

Leu

Ser

Ser

Val

Asn

195

Phe

Ile

Glu

Leu

Asn

Ser

100

Ala

Thr

Ile

Ser

Ile

180

Leu

Gly

Ile

Ala

Ser

Ile

85

Thr

Leu

Lys

Gln

Ile

165

Asn

Gly

Pro

Ser

Tyr

Cys

70

Phe

Leu

Gly

Ala

Asn

150

Gly

Pro

Ile

Gln

Ala

Ile

55

Phe

Ser

Pro

Val

Gln

135

Thr

Val

Ala

Gln

Ile
215

Gln

40

Ala

Gln

Pro

Ser

Ala

120

Gln

Ile

Ala

Leu

Leu

200

Thr

Glu

Leu

Asp

Ile

Ser

105

Thr

Asn

Asn

Leu

Gln

185

Asn

Asn

Tyr

Arg

Leu

Gln

90

Arg

Ser

Ala

Ala

Ser

170

Asn

Leu

Pro

Ala

Thr

Ile

75

Asp

Phe

Ala

Gln

Val

155

Lys

Leu

Tyr

Ser

Val

Val

60

Asn

Gln

Ala

Gln

Glu

140

Asn

Val

Ser

Leu

Leu
220
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Asn

45

Pro

Thr

Ile

Gly

Ile

125

Ile

Asp

Gln

Cys

Thr

205

Thr

Val

Tyr

Tyr

Thr

Leu

110

Thr

Ile

Ile

Asn

Gln

190

Glu

Pro

Tyr

Ile

Asn

Ser

95

Val

Ala

Arg

Thr

Tyr

175

Val

Ile

Leu

Ser

Pro

Thr

80

Ile

Val

Ala

Leu

Val

160

Leu

Ser

Thr

Ser



Ile

225

Thr

Gly

Ala

Arg

Gly

305

Glu

Cys

Leu

Phe

Gln

385

Asn

Gln

Arg

Leu

Ile

Val

290

Ser

Glu

Thr

Gln

Ala

370

Thr

Asn

Ala

Tyr

Ile

Leu

275

Thr

Ala

Phe

Gln

Gly

355

Asn

Val

Gly

Leu

Gly

Ser

260

Tyr

Lys

Ile

Ile

Leu

340

Ser

Arg

Leu

Ile

Tyr

Tyr

245

Ala

Val

Leu

Val

Pro

325

Tyr

Met

Phe

Cys

Ala
405

Thr

230

Gly

Gln

Thr

Met

Pro

310

Asp

Ser

Ala

Met

Arg

390

Val

Leu

Glu

Ile

Leu

Ser

295

Ser

Ser

Lys

Asp

Thr

375

Cys

Thr

Ala

Thr

Val

Pro

280

Val

Tyr

Cys

Leu

Cys

360

Val

Tyr

Leu

Gly

Ser

Ser

265

Ser

Ser

Val

Ile

Leu

345

Gln

Ala

Asn

Ile

Asp

Val

250

Phe

Ile

Val

Ile

Phe

330

Pro

Phe

Gly

Pro

Asp
410

Asn

235

Ser

Asp

Ala

Gln

Gln

315

Thr

Asp

Thr

Gly

Val

395

Gly

Leu

Ser

Lys

Thr

Thr

300

Gln

Arg

Ser

Arg

Val

380

Met

Ser

Page 121

Met

Ile

Gln

Leu

285

Gly

Gly

Ser

Ile

Ser

365

Ile

Ile

Leu

Gln

Leu

Thr

270

Ser

Val

Thr

Asp

Leu

350

Leu

Ala

Ile

Cys

Phe

Glu

255

Gly

Gly

Gly

Val

Val

335

Gln

Gly

Asn

Pro

Lys
415

Leu

240

Ser

Ile

Ser

Glu

Ile

320

Tyr

Cys

Ser

Cys

Gln

400

Glu



Leu Glu

Ser Tyr

Asp Ala
450

Ser Ser
465

Ser Ile

Val Leu

Ile Tyr

Ile Ile
530

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

<220>
<221>
<223>

<400>

Leu

Ser
435

Leu

Ala

Ile

Val

Lys

515

Ser

40
539
PRT

Glu

420

Arg

Asp

Thr

Pro

Ser

500

His

Asn

Gly

Asp

Ile

Asp

Ala

485

Ile

Ser

Pro

Ile

Leu

Ser

Asn

470

Ala

Ser

Thr

Tyr

Tuhoko virus 2

MISC_FEATURE
fusion protein

40

Arg

Ile

Ser

455

Leu

Thr

Leu

Thr

Ile
535

Leu

Ile

440

Glu

Gln

Ser

Val

Asn

520

Gln

Thr

425

Asn

Leu

Lys

Ser

Ile

505

Lys

Met

Gly

Gly

Ala

Trp

490

Gly

Ser

Ala

Ala

Asn

Gln

Gln

475

Leu

Cys

Arg

Asn

Asp

Gln

Leu

460

Glu

Ile

Ile

Asn

Pro

Phe

445

Asn

Ser

Ile

Ser

Leu
525

Val

430

Ala

Asn

Leu

Leu

Ile

510

Ser

Phe

Pro

Ser

Asn

Leu

495

Tyr

Ser

Ala

Ser

Ile

Lys

480

Phe

Phe

Asp

Met Ala Pro Cys Val Leu Phe Leu Ser Ser Leu Leu Leu Ile Ser Thr

1

5

10

15

Ile Ser Pro Ser His Gly Ile Asn Gln Pro Ala Leu Arg Arg Ile Gly
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Ala

Pro

Ser

65

Glu

Leu

Leu

Ala

Asp

145

Leu

Asn

Ala

Ile

Ile

Asn

50

Asn

Ile

Leu

Ala

Leu

130

Ser

Gln

Val

Gln

Phe
210

Val

35

Tyr

Cys

Ile

Pro

Ala

115

Val

Ile

Asn

Ile

Ile

195

Gln

20

Ser

Ile

Asn

Lys

Lys

100

Leu

Glu

Gln

Ser

Asn

180

Ala

Asn

Ser

Ile

Leu

Pro

85

Asn

Gly

Ala

Asp

Ala

165

Pro

Ser

Gln

Val

Val

Thr

70

Leu

Arg

Val

Arg

Thr

150

Val

Ala

Ile

Leu

Lys

Lys

55

Ser

Ala

Arg

Ala

Lys

135

Asn

Ala

Leu

Leu

Thr
215

Gln

40

Leu

Ile

Asp

Lys

Ala

120

Asn

Ala

Ile

Asp

Asn

200

Asn

25

Leu

Leu

Asn

Asn

Arg

105

Ala

Thr

Ala

Gln

Arg

185

Leu

Pro

Lys Phe

Pro Thr

Arg Tyr
75

Ile Asp
90

Met Ala

Ala Gln

Gln Met

Val Gln

155

Ala Ile

170

Leu Asn

Tyr Leu

Ala Leu

Tyr

Ile

60

Lys

Asn

Gly

Ala

Ile

140

Ala

Gln

Cys

Ile

Gln
220
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Ser

45

Asn

Glu

Leu

Val

Thr

125

Gln

Val

Asn

Glu

Lys

205

Gln

30

Lys

Leu

Ser

Asn

Ala

110

Ala

Ser

Asn

Gln

Val

190

Ser

Leu

Thr

Ser

Val

Gln

95

Ile

Ala

Leu

Ile

Ile

175

Leu

Val

Ser

Lys

Lys

Ile

80

Lys

Gly

Val

Ala

Gly

160

Asn

Asp

Thr

Ile



Gln

225

Phe

Leu

Ile

Ile

Val

305

Gln

Pro

Lys

Pro

Tyr

385

Asp

Met

Thr

Ile

Ile

Ile

290

Ile

Phe

Phe

Gly

Asn

370

Met

Ser

Leu

Ile

Thr

Ala

275

Asp

Gln

Gly

Ser

Asn

355

Arg

Ser

Val

Ser

Gly

Gly

260

Ala

Leu

Ile

Gly

Asp

340

Ile

Phe

Cys

Asn

Ile

Asp

245

Gln

Phe

Ile

Pro

Lys

325

Ala

Glu

Ala

Ala

Leu
405

Val

230

Val

Ile

Ser

Glu

310

Gln

Val

His

Ser

Cys

390

Met

Met

Phe

Val

Pro

Ile

295

Arg

Cys

Leu

Cys

Val

375

Ser

Val

Gln

Asp

Gly

Ser

280

Thr

Ile

Val

Met

Ile

360

Asp

Asp

Ile

Asp

Gln

Val

265

Ile

Ile

Met

Tyr

Thr

345

Phe

Gly

Pro

Asp

Thr

His

250

Asn

Ala

Ser

Glu

Gly

330

Gln

Ser

Val

Leu

Ser
410

Ala

235

Asp

Leu

Pro

Val

His

315

Gln

Asp

Ser

Phe

Gln

395

Ser

Lys

Leu

Thr

Leu

Asn

300

Gly

Phe

Leu

Val

Tyr

380

Val

Val
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Ile

Leu

Asn

Pro

285

Asp

Ser

Ser

Gln

Leu

365

Ala

Ile

Cys

Leu

Gly

Leu

270

Gln

Thr

Ser

Ala

Leu

350

Gly

Asn

His

Arg

Gly

Ser

255

Gln

Ala

Glu

Ile

Tyr

335

Cys

Ser

Cys

Gln

Ser
415

Asn

240

Gly

Leu

Tyr

Ala

Tyr

320

Cys

Met

Phe

Lys

Asp

400

Leu



Thr

Tyr

Pro

Ile

465

Ile

Thr

Ile

Gly

Leu

Gln

Leu

450

Ala

Phe

Cys

Leu

Ser
530

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

<220>
<221>
<223>

<400>

Gly

Met
435

Asp

Asn

Gly

Leu

Ile
515

Lys

41
537
PRT

His

420

Lys

Leu

Thr

Thr

Leu

500

Lys

Leu

Val

Thr

Ser

Phe

Ser

485

Ile

Glu

Ser

Thr

Asn

Thr

Leu

470

Ser

Leu

Val

Phe

Tuhoko virus 3

MISC_FEATURE
fusion protein

41

Phe

Ile

Glu

455

Asp

Gln

Tyr

Lys

Ile
535

Pro

Ser

440

Leu

Ser

Ile

Val

Arg

520

Asn

Ile

425

Ile

Lys

Ser

Ile

Ile

505

Leu

Pro

Ile

Glu

Gln

Asn

Leu

490

Phe

Arg

Asp

Ala

Gln

Ile

Arg

475

Ile

Leu

Asp

Val

Phe

Met

Asn

460

Ala

Val

Thr

Gly

Ser

Ile

445

Asn

Leu

Leu

Tyr

Asn
525

Asn

430

Val

Ser

Lys

Leu

Ile

510

Ser

Val

Thr

Val

Thr

Ile

495

Ile

Arg

Ser

Ser

Asn

Ser

480

Phe

Lys

Thr

Met Leu Trp Leu Thr Ile Leu Ile Ala Leu Val Gly Asn His Glu Ser

1

5

10
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15



Thr

Gln

Val

Leu

65

Pro

Arg

Gly

Ala

Glu

145

Gly

Pro

Asn

Gln

Cys

Lys

Ile

50

Gly

Met

Arg

Val

Arg

130

Thr

Ile

Ile

Ile

Leu

Met

Arg

35

Arg

Ser

Asp

Gly

Ala

115

Ala

Asn

Ala

Leu

Leu

195

Thr

Asn

20

Phe

Leu

Ile

Glu

Lys

100

Val

Asn

Lys

Ile

Asn

180

Asn

Asn

Ile

Leu

Val

Val

Asn

85

Arg

Ala

Ala

Ala

Gln

165

Gln

Leu

Pro

Asn

Asn

Pro

Arg

70

Leu

Phe

Ala

Glu

Val

150

Ala

Val

Tyr

Ala

Phe

Phe

Thr

55

Tyr

Arg

Ala

Gln

Lys

135

Thr

Ile

Gln

Leu

Leu

Leu

Tyr

40

Leu

Arg

Trp

Gly

Ala

120

Ile

Ser

Gln

Cys

Ile

200

Gln

Gln

25

Thr

Gln

Asn

Leu

Val

105

Thr

Ala

Leu

Asn

Asp

185

Lys

Arg

Ser

Gln

Leu

Ala

Ser

90

Ala

Ala

Ser

Ser

Glu

170

Val

Val

Leu

Gln

Ser

Ile

75

Ser

Val

Ala

Met

Gln

155

Ile

Leu

Thr

Gly

Pro

Ala

60

Asn

Gly

Val

Ser

140

Ala

Asn

Asp

Thr

Leu Ser Thr
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Gln

Pro

45

Asn

Glu

Leu

Leu

Ala

125

Gln

Val

Asn

Ala

Ile

205

Gln

Ile

30

Ser

Asn

Leu

Ile

Ala

110

Leu

Ser

Ser

Val

Arg

190

Phe

Ala

Asn

Tyr

Cys

Ile

Pro

95

Ala

Val

Ile

Ala

Ile

175

Val

Gln

Leu

Ser

Met

Thr

Gln

80

Gln

Leu

Glu

Gln

Ser

160

His

Gly

Asn

Ser



Met

225

Glu

Gln

Phe

Ile

Pro

305

Thr

Ala

Ser

Ala

Ser

385

Leu

210

Leu

Ser

Ile

Ile

Ser

290

His

Gln

Ile

Gln

Ser

370

Cys

Thr

Met

Ala

Val

Pro

275

Ile

Arg

Cys

Pro

Cys

355

Val

Leu

Ile

Gln

Ile

Gly

260

Ser

Thr

Val

Glu

Val

340

Gly

Asn

Gln

Ile

Ser

Asn

245

Ile

Ile

Ile

Leu

Met

325

Thr

Phe

Gly

Pro

Asp
405

Thr

230

Ala

Asn

Ala

Ser

Glu

310

Thr

Glu

Val

Val

Asp

390

Thr

215

Ser

Asp

Met

Arg

Ser

295

Ile

Lys

Ser

Arg

Ile

375

Glu

Lys

Ser

Leu

Thr

Leu

280

Asn

Gly

Leu

Leu

Ile

360

Tyr

Ile

Arg

Tyr

Ser

Asn

265

Asn

Gln

Asn

Asn

Arg

345

Ile

Ala

Ile

Cys

Leu

Met

250

Leu

Gly

Thr

Ser

Ala

330

Asp

Gly

Asn

Thr

Arg

235

Thr

Gln

Ala

Glu

Leu

315

Tyr

Cys

Ser

Cys

Gln
395

220

Asn

Asn

Leu

Leu

Val

300

Tyr

Cys

Met

Phe

Lys

380

Asp

Thr Lys Ile

410
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Leu

Leu

Val

Leu

285

Met

Thr

Leu

Asn

Ala

365

His

Thr

Ser

Ser

Ile

Leu

270

Tyr

Leu

Phe

Tyr

Gly

350

Asn

Leu

Asn

Leu

Ser

Glu

255

Ala

Asp

Gln

Glu

Ser

335

Leu

Arg

Thr

Val

Gly
415

Ser

240

Ala

Val

Phe

Ile

Gly

320

Asp

Phe

Phe

Cys

Pro

400

His



Leu

Thr

Ser

His

465

Tyr

Leu

Glu

Ser

Thr

Glu

Ser

450

Ile

Ser

Ile

Leu

Ile
530

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

<220>
<221>
<223>

<400>

Phe

Ile
435

Gln

Met

Lys

Gly

Arg

515

Asp

42
545
PRT

Mojiang virus

Thr

420

Ala

Leu

Asn

Trp

Leu

500

Ser

Ser

Ile

Asn

Thr

Ser

Val

485

Val

Lys

Ser

MISC_FEATURE
fusion protein

42

Arg

Ser

Thr

Asp

470

Ile

Phe

His

Ile

Glu

Gln

Ile

455

Arg

Ile

Leu

Arg

Gly
535

Tyr

Ile

440

Asn

Ile

Phe

Gly

Ser

520

Leu

Ala

425

Thr

Asn

Leu

Leu

Phe

505

Asn

Thr

Asn

Val

Ser

Asp

Ile

490

Leu

Leu

Val

Val

Leu

Arg

475

Cys

Ile

Asn

Thr

Ser

Ala

460

Leu

Ala

Arg

Lys

Tyr

Pro

445

Asp

Asn

Ser

Gly

Ala
525

Ser
430

Leu

Ala

Ser

Ile

Leu

510

Ser

Leu

Asp

Thr

Gly

Val

495

Ile

Thr

Arg

Leu

Asn

Leu

480

Ser

Leu

Tyr

Met Ala Leu Asn Lys Asn Met Phe Ser Ser Leu Phe Leu Gly Tyr Leu

1

5

10
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Leu

Ser

Gly

Asp

65

Leu

Leu

Ile

Ala

Asn

145

Gln

Glu

Thr

Val

Lys

Ser

50

Ser

Val

Asn

Met

Gly

130

Met

Leu

Ile

Ile

Tyr

Val

35

Pro

Val

Arg

Asn

Ala

115

Ile

Lys

Ala

Asn

Gly
195

Ala

20

Gly

Ser

Lys

Lys

Val

100

Gly

Ala

Ser

Asn

Asn

180

Leu

Thr

Val

Thr

Asn

Ala

85

Lys

Val

Leu

Ala

Lys

165

Asn

Ser

Thr

Ile

Lys

Cys

70

Leu

Ser

Ala

His

Ile

150

Gln

Ile

Val

Val

Lys

Leu

55

Thr

Glu

Gly

Leu

Arg

135

Gln

Thr

Ile

Gly

Gln

Gly

40

Met

Gln

Pro

Asn

Gly

120

Ser

Asn

Leu

Pro

Ile
200

Ser

25

Leu

Val

Lys

Val

Asn

105

Val

Asn

Thr

Ala

Val

185

Arg

Ser

Thr

Val

Gln

Lys

90

Lys

Ala

Glu

Asn

Val

170

Ile

Leu

Ile

Tyr

Lys

Tyr

75

Met

Tyr

Thr

Asn

Glu

155

Ile

Asn

Thr

His

Asn

Leu

60

Asp

Ala

Arg

Ala

Ala

140

Ala

Asp

Gln

Gln
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Tyr

Tyr

45

Ile

Glu

Ile

Phe

Ala

125

Gln

Val

Thr

Leu

Tyr
205

Asp

30

Lys

Pro

Tyr

Asp

Ala

110

Thr

Ala

Lys

Ile

Ser

190

Tyr

Ser

Ile

Asn

Lys

Thr

95

Gly

Val

Ile

Gln

Arg

175

Cys

Ser

Leu

Lys

Ile

Asn

80

Met

Ala

Thr

Ala

Leu

160

Gly

Asp

Glu



Ile

Ile

225

Leu

His

Gly

Asn

Asp

305

Leu

Val

Gly

Ser

Asn

385

Ser

Ile

210

Thr

Leu

Ser

Tyr

Ala

290

Glu

Leu

Ile

Cys

Ser

370

Cys

Gln

Thr

Ile

Lys

Glu

Ile

275

Val

Trp

Ser

Cys

Leu

355

Tyr

Leu

Ser

Ala

Gln

Ile

Leu

260

Ala

Val

Val

Asn

Asp

340

Gln

Val

Asn

Leu

Phe

Ala

Met

245

Ile

Leu

Gln

Thr

Ile

325

Asn

Gly

Pro

Thr

Gly

Gly

Ile

230

Gly

Arg

Glu

Glu

Leu

310

Asp

Asp

Asp

Lys

Ile

390

Ala

Pro

215

Ser

Tyr

Gly

Ile

Leu

295

Val

Thr

Tyr

Thr

Phe

375

Cys

Thr

Ala

Ser

Thr

Asn

Glu

280

Met

Pro

Ser

Ala

Ser

360

Ala

Arg

Val

Leu

Val

Ser

Ile

265

Phe

Pro

Arg

Arg

Leu

345

Leu

Cys

Ser

Gln

Phe

Gly

250

Ile

Pro

Ile

Phe

Cys

330

Pro

Cys

Ser

Met

Asn

Asn

235

Asp

Asp

Asn

Ser

Val

315

Thr

Met

Ala

Asp

Asp
395

Pro

220

Gly

Leu

Val

Leu

Tyr

300

Leu

Ile

Ser

Arg

Gly

380

Thr

Leu Leu Asp
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Val

Asn

Tyr

Asp

Thr

285

Asn

Thr

Thr

His

Glu

365

Leu

Asp

Asn

Asn

Phe

Glu

Val

270

Leu

Ile

Arg

Asp

Glu

350

Val

Thr

Lys

Thr

Asp

Ile

255

Asp

Val

Asp

Thr

Ser

335

Leu

Val

Tyr

Pro

Arg

Arg

Glu

240

Leu

Ala

Pro

Gly

Thr

320

Ser

Ile

Val

Ala

Ile

400

Cys



Ser

Gly

Val

Thr

465

Lys

Tyr

Leu

Thr

His
545

Val

Asp

Ile

450

Leu

Gly

Ile

Ser

Tyr
530

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

<220>
<221>
<223>

Tyr

Gly

435

Asp

Gln

Val

Phe

Ile

515

Thr

43
546
PRT

Gln
420

Glu

Lys

Glu

Asn

Met

500

Lys

Gln

405

Val

Tyr

Ile

Ala

Pro

485

Ile

Leu

His

Gly

Asn

Asp

Glu

470

Ser

Leu

Thr

Val

Asp

Ala

Ile

455

Asp

Ile

Ile

Val

Pro
535

Val

Asp

440

Gly

Tyr

Ile

Ala

Lys

520

Ser

Avian paramyxovirus 12

MISC_FEATURE
fusion protein

Leu

425

Asn

Asn

Ile

Thr

Ile

505

Gly

Met

410

Ile

Val

Gln

Glu

Leu

490

Val

Asn

Glu

Ser

Glu

Leu

Lys

475

Gly

Ser

Val

Asn

Val

Leu

Ala

460

Ser

Ser

Val

Val

Ile
540
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Gly

Gly

445

Gly

Glu

Met

Ile

Arg

525

Asn

Ser

430

Pro

Ile

Glu

Val

Ala

510

Gln

Tyr

415

Tyr

Pro

Asn

Phe

Val

495

Leu

Gln

Val

Leu

Ile

Gln

Leu

480

Leu

Val

Phe

Ser



<400>

43

Met Ala Ile

1

Leu

Gly

Ser

Lys

65

Thr

Arg

Gly

Ile

Ile

145

Asp

Gln

Val

Ala

Ser

50

Asp

Leu

Gly

Ala

Thr

130

Ala

Leu

Asp

Ser

Gly

35

Gln

Lys

Thr

Asn

Ile

115

Ala

Arg

Thr

Tyr

Pro

Leu

20

Ile

Thr

Glu

Arg

Ser

100

Ile

Ala

Leu

Lys

Val
180

Val

Ala

Val

Gly

Asn

Ile

85

Thr

Gly

Thr

Ala

Gly

165

Asn

Pro

Pro

Pro

Ile

Cys

70

Leu

Val

Gly

Ala

Lys

150

Val

Glu

Ser

Ala

Thr

Ile

55

Ala

Thr

Ser

Val

Leu

135

Gly

Gly

Gln

Ser

Ser

Gly

40

Ala

Glu

Pro

Thr

Ala

120

Ile

Leu

Ser

Phe

Thr

Ala

25

Asp

Leu

Val

Leu

Arg

105

Leu

Gln

Ala

Leu

Asn
185

Ala

10

Leu

Arg

Lys

Ser

Ala

90

Gly

Gly

Ala

Ala

Ala

170

Arg

Leu

Asp

Gln

Leu

Ile

75

Gln

Arg

Val

Asn

Thr

155

Ile

Thr

Met

Gly

Val

Leu

60

Arg

Ser

Glu

Ala

Gln

140

Asn

Gly

Gly
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Ile

Arg

Asn

45

Pro

Ser

Met

Pro

Thr

125

Asn

Glu

Val

Glu

Phe

Leu

30

Val

Asn

Tyr

Ala

Arg

110

Ala

Ala

Ala

Gly

Ala
190

Asn

15

Leu

Tyr

Leu

Asn

Ala

95

Leu

Ala

Glu

Val

Lys

175

Ile

Ile

Leu

Thr

Pro

Glu

80

Ile

Val

Gln

Asn

Thr

160

Leu

Glu



Cys

Thr

Ser

225

Asn

Leu

Gly

Ile

Pro

305

Gly

Thr

Leu

Thr

Leu

Glu

210

Asp

Val

Ile

Asn

Asn

290

Lys

Ser

Asp

Thr

Glu
370

Thr

195

Val

Ile

Leu

Asn

Lys

275

Gly

Gly

Leu

Ile

Thr

355

Gly

Ile

Ile

Ser

Leu

Ser

260

Ile

Ala

Asn

Val

Phe

340

Cys

Ala

Glu

Gly

Ile

Gln

245

Gly

Leu

Arg

Ala

Glu

325

Cys

Leu

Leu

Ser

Val

Gln

230

Lys

Leu

Gly

Ala

Ser

310

Glu

Thr

Lys

Ser

Arg

Phe

215

Ala

Met

Ile

Ile

Thr

295

Pro

Leu

Arg

Gly

Thr
375

Val

200

Gly

Leu

Gly

Lys

Gln

280

Leu

Leu

Asp

Ile

Asn

360

Pro

Gly

Asp

Tyr

Ile

Gly

265

Val

Leu

Ile

Met

Leu

345

Leu

Tyr

Val

Gln

Asn

Glu

250

Arg

Thr

Glu

Pro

Thr

330

Ser

Ser

Val

Gln

Ile

Leu

235

Gly

Pro

Leu

Ala

Arg

315

Pro

Tyr

Ser

Ser

Leu

Thr

220

Ala

Thr

Ile

Pro

Ile

300

Ala

Cys

Pro

Cys

Val
380
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Ser

205

Ser

Gly

Gln

Met

Ser

285

Ala

Val

Val

Leu

Val

365

His

Leu

Pro

Gly

Leu

Tyr

270

Val

Val

Ile

Leu

Ser

350

Phe

Gly

Tyr

Ala

Asn

Gly

255

Asp

Gly

Ala

Ser

Thr

335

Asp

Ser

Lys

Leu

Leu

Leu

240

Ser

Asp

Arg

Thr

Val

320

Pro

Ser

Arg

Ile



Val

385

Ile

Leu

Gln

Val

Asn

465

Tyr

Thr

Leu

Thr

Arg
545

Ala

Ile

Cys

Phe

Ile

450

Gln

Leu

Tyr

Val

Leu

530

Phe

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

Asn

Ser

Arg

Thr

435

Ile

Ser

Ser

Ile

Leu

515

Ile

44
538
PRT

Avian paramyxovirus 3

Cys

Gln

Ile

420

Ser

Ser

Leu

Lys

Val

500

Gly

Trp

Lys

Asn

405

Leu

Glu

Gly

Asp

Val

485

Ile

Ile

Met

Ser

390

Tyr

Glu

Tyr

Pro

Ser

470

Asn

Thr

Tyr

Gly

Val

Gly

Leu

Thr

Ile

455

Ala

Val

Val

Ser

Asn
535

Val

Glu

Asn

Lys

440

Asp

Leu

Lys

Ile

Tyr

520

Asn

Cys

Ala

Gly

425

Asn

Ile

Glu

Leu

Cys

505

Thr

Ile

Arg

Leu

410

Val

Ile

Ser

Asn

Ile

490

Leu

Lys

Ala

Cys

395

Ser

Ile

Thr

Ser

Ile

475

Ser

Ile

Ile

Arg

Val

Leu

Leu

Ile

Glu

460

Lys

Ser

Leu

Arg

Ser
540
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Glu

Ile

Lys

Asp

445

Leu

Glu

Ser

Thr

Ser

525

Lys

Pro

Asp

Met

430

Pro

Ser

Ser

Ala

Phe

510

Gln

Glu

Gln

Glu

415

Asp

Val

Gln

Asn

Met

495

Val

Gln

Gly

Gln

400

Ser

Gly

Gln

Val

Ser

480

Ile

Ala

Lys

Asn



<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
fusion protein

misc_feature
(287)..(287)
Xaa can be any naturally

44

Met Ala Ser

1

Leu

Ile

Ser

Ser

65

Arg

Arg

Gly

Ala

Ser

Ile

Ile

Leu

50

His

Leu

Pro

Val

Gln

130

Ser

Ser

Met

35

Asp

Cys

Leu

Ser

Ala

115

Gln

Asn

Pro

Ser

20

Gly

Leu

Gln

Ser

Gly

100

Thr

Asn

Glu

Met

Gln

Ser

Tyr

Ser

Pro

85

Arg

Ser

Ala

Ala

Val

Ser

Gly

Leu

Glu

70

Ile

Leu

Ala

Asn

Ile

Pro

Ala

Lys

Arg

55

Val

Ala

Phe

Gln

Asp

135

Lys

Leu

Asn

Glu

40

Leu

Ile

Lys

Gly

Ile

120

Ile

Gln

occurring amino

Leu

Ile

25

Leu

Leu

Thr

Asn

Ala

105

Ser

Leu

Leu

Ile

10

Asp

His

Pro

Gln

Leu

90

Val

Ala

Ala

Ile

Lys

Ile

Val

Tyr

75

Asn

Ile

Ala

Leu

Thr

Leu

Tyr

Ile

60

Asn

His

Gly

Ile

Lys
140

Thr Tyr Gly
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acid

Val

Ile

Gln

45

Pro

Ser

Leu

Ser

Ala

125

Ala

Gln

Val

Gln

30

Glu

Ser

Thr

Leu

Ile

110

Leu

Ala

Glu

Pro

15

Ala

Ser

Asn

Val

Gln

95

Ala

Val

Ile

Lys

Ala

Gly

Gly

Leu

Thr

80

Pro

Leu

Arg

Gln

Gln



145

Leu

Pro

Ala

Gln

Arg

225

Ser

Gln

Gly

Tyr

Pro

305

Ser

Thr

Leu

Ala

Gln

Ile

210

Leu

Ser

Ile

Leu

Val

290

Asp

Asn

Tyr

Ala

Leu

Leu

195

Asn

Thr

Leu

Ile

Ile

275

Leu

Cys

Cys

Gln

Ile

Thr

180

Asn

Asn

Gly

Ser

Gly

260

Arg

Pro

Val

Ile

Ile
340

Ser

165

Ala

Leu

Pro

Ser

Leu

245

Tyr

Thr

Ile

Val

Glu

325

Thr

150

Lys

Leu

Tyr

Val

Glu

230

Ile

Asp

Gln

Thr

Lys

310

Leu

Lys

Ile

Asp

Leu

Leu

215

Leu

His

Pro

Arg

Ile

295

Lys

Glu

Glu

Gln

Cys

Ile

200

Thr

Asn

Leu

Ser

Ile

280

Ser

Gly

Arg

Thr

Lys

Ala

185

Glu

Pro

Asp

Val

Val

265

Asp

Ser

Val

Asp

Arg
345

Ala

170

Val

Met

Ile

Val

Ser

250

Gln

Arg

Asn

Ile

Ile
330

155

Val

Leu

Thr

Pro

Leu

235

Lys

Gly

Ser

Ile

Ile

315

Ile

Asn

Gly

Thr

Leu

220

Leu

Gly

Ile

Leu

Ala

300

Glu

Cys

Ala Cys Leu
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Glu

Asn

Ile

205

Ser

Gln

Leu

Ile

Val

285

Thr

Gly

Lys

Gln

Gln

Lys

190

Phe

Tyr

Gln

Leu

Ile

270

Phe

Pro

Met

Thr

Gly
350

Val
175

Leu

Gly

Leu

Thr

Ser

255

Arg

Xaa

Ile

Leu

Ile

335

Asn

160

Ile

Ala

Asp

Leu

Arg

240

Gly

Ile

Pro

Ile

Lys

320

Asn

Ile



Thr

Ile

Arg

385

Leu

Leu

Ile

Asp

Lys

465

Ser

Ile

Asp

Ile

Met

Thr

370

Cys

Thr

Ile

Ile

Ala

450

Val

Ser

Ala

Asp

Gly
530

Cys

355

Tyr

Ile

Ile

Leu

Asp

435

Leu

Glu

Ser

Trp

Ser

515

Val

Lys

Asn

Arg

Ile

Asn

420

Ser

Ile

Glu

Trp

Leu

500

Thr

Gly

Tyr

Gly

Pro

Asn

405

Ile

Gln

Gln

Ser

His

485

Ile

Asp

Ser

Gln

Val

Pro

390

Arg

Glu

Ser

Asp

Asn

470

Ile

Gly

Lys

Ile

Gln

Val

375

Met

Asn

Thr

Arg

Ala

455

Ala

Ile

Leu

Glu

Gln
535

Ser

360

Ile

Ile

Leu

Asn

Leu

440

Gln

His

Leu

Ser

Pro

520

Tyr

Arg

Ala

Ile

Cys

His

425

Ile

His

Leu

Ile

Ile

505

Thr

Met

Thr

Asn

Thr

Thr

410

Asn

Ala

His

Leu

Leu

490

Tyr

Thr

Thr

Gln

Cys

Gln

395

Glu

Phe

Thr

Ala

Arg

475

Thr

Val

Gln

Leu

Asp

380

Val

Leu

Ser

Ser

Ala

460

Val

Leu

Cys

Ser
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Ser

365

Leu

Lys

Ser

Leu

Pro

445

Ala

Thr

Leu

Arg

Ser
525

Thr

Val

Gly

Val

Asn

430

Leu

Ala

Gly

Val

Ile

510

Asn

Pro

Ser

Tyr

Asp

415

Pro

Glu

Leu

Leu

Cys

495

Lys

Arg

Phe

Cys

Pro

400

Asn

Thr

Ile

Leu

Gly

480

Thr

Asn

Gly



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

<220>
<221>
<223>

<400>

45
552
PRT

Salem virus

MISC_FEATURE
fusion protein

45

Met Asn Pro

1

Leu

Thr

His

Asn

65

Met

Lys

Ile

Ala

Leu

Arg

Tyr

50

Gly

Val

Lys

Val

Gly
130

Ser

Ile

35

Asn

Thr

Arg

Ala

Ala

115

Val

Leu

Ser

20

Gly

Ser

His

Glu

Val

100

Gly

Ala

Asn

Ser

Val

His

Asn

Ile

85

Ser

Ala

Leu

Gln

Phe

His

Gln

Cys

70

Ile

Pro

Ala

His

Thr

Thr

Gln

Leu

55

Thr

Thr

Asp

Leu

Arg
135

Leu

Val

Val

40

Leu

His

Pro

Leu

Gly

120

Thr

Ile

Gly

25

Lys

Leu

Gln

Ile

Val

105

Ile

Lys

Ala

10

Gln

Gln

Ile

Val

Lys

90

Gly

Ala

Leu

Lys

Ile

Tyr

Arg

Ile

75

Gly

Ala

Thr

Asn

Val

Gly

Gly

Met

60

Thr

Ala

Arg

Ser

Gly
140
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Leu

Phe

Tyr

45

Ile

Arg

Leu

Ile

Ala

125

Gln

Gly

Glu

30

Lys

Pro

Tyr

Asp

Phe

110

Gln

Glu

Phe

15

Asn

Leu

Thr

Arg

Ile

95

Gly

Ile

Ile

Leu

Leu

Ala

Val

Glu

80

Met

Ala

Thr

Ser



Lys

145

Gln

Phe

Ile

Leu

Ile

225

Val

Gln

Gly

Asp

Gln

305

Val

Val

Leu

Tyr

Ile

Ala

Ile

210

Gly

Ser

Ser

Phe

Gln

290

Glu

Leu

Ile

Lys

Ser

Asn

Lys

195

Leu

Ile

Leu

Asn

Ile

275

Val

Trp

Ala

Cys

Glu

Gln

Phe

180

Leu

Val

Gln

Arg

Ser

260

Val

Ile

Val

Asn

Ala

Ala

Gly

165

Asn

His

Phe

Ala

Leu

245

Ile

Leu

Thr

Ala

Ile

325

Arg

Val

150

Lys

Val

Leu

Gly

Leu

230

Gly

Arg

Ala

Glu

Thr

310

Asp

Asp

Ser

Ser

Val

Glu

Pro

215

Ala

Tyr

Ala

Ile

Leu

295

Ile

Val

Gln

Leu

Ile

Pro

Met

200

Asn

Thr

Ala

Asn

Arg

280

Ala

Pro

Ser

Thr

Thr

Leu

Leu

185

Ala

Leu

Leu

Gly

Ile

265

Tyr

His

Gln

Thr

Tyr

Asn

Ala

170

Leu

Leu

Arg

Phe

Asp

250

Ile

Pro

Ile

Phe

Cys
330

Glu

155

Ile

Glu

Met

Asp

Gln

235

Asp

Glu

Thr

Thr

Val

315

Thr

Ala

Gln

Glu

Glu

Pro

220

Asn

Leu

Ala

Leu

Phe

300

Thr

Phe

Pro Met Ile
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Val

Gly

His

Tyr

205

Ile

Asn

Glu

Glu

Thr

285

Asn

Tyr

Thr

Ile

Glu

Ile

Thr

190

Phe

Gly

Met

Asp

Pro

270

Leu

Asp

Arg

Glu

Asp

Gln

Gln

175

Cys

Gln

Ser

Phe

Val

255

Asp

Val

Gly

Gly

Arg

335

Leu

Leu

160

Asp

Gly

Lys

Thr

Glu

240

Leu

Ser

Glu

Pro

Leu

320

Asn

Gln



Leu

Gly

Asn

385

Asn

Ser

His

Ala

Tyr

465

Ser

Gly

Phe

Pro

Cys

Ser

370

Cys

Gln

Glu

Pro

Leu

450

Leu

Ser

Ile

Leu

Ile
530

Met

355

Thr

Ile

Glu

Val

Pro

435

Ala

Asn

Val

Val

Glu

515

Thr

340

Arg

Ala

Ala

Pro

Met

420

Ile

Pro

Lys

Ser

Val

500

Ala

Asn

Gly

Ser

Thr

Ser

405

Ile

Asp

Leu

Ser

Thr

485

Gly

Gln

His

Asn

Arg

Met

390

His

Asp

Tyr

Asp

Lys

470

Ala

Gly

Val

Gly

Ile

Phe

375

Cys

Leu

Thr

Gln

Val

455

Val

His

Leu

Ile

Tyr
535

Ala

360

Leu

Arg

Thr

Ile

Thr

440

Gly

Leu

Thr

Ala

Lys

520

Leu

345

Lys

Leu

Cys

Thr

Arg

425

Thr

Thr

Leu

Ser

Ile

505

Val

Pro

Cys

Lys

Met

Leu

410

Ile

Ile

Glu

Glu

Leu

490

Leu

Gln

Asn

Gly

Asp

Ser

395

Ile

Thr

Thr

Leu

His

475

Thr

Ile

Arg

Glu

Arg

Gly

380

Ser

Val

Leu

Leu

Ala

460

Ser

Ala

Val

Ala

Asp
540
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Thr

365

Asn

Ser

Lys

Gly

Gly

445

Asn

Asn

Thr

Val

Met

525

Leu

350

Arg

Met

Ser

Glu

Glu

430

Gln

Ala

Glu

Ile

Met

510

Met

Leu

Val

Tyr

Ile

Thr

415

Arg

Pro

Val

Val

Val

495

Phe

Leu

Thr

Thr

Ala

Ile

400

Cys

Lys

Ile

Ser

Leu

480

Leu

Leu

Cys

Arg



Gly His Ser Ile Pro Thr Ile Gly

545

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

<220>
<221>
<223>

<400>

46
551
PRT

Avian paramyxovirus 9

MISC_FEATURE
fusion protein

46

Met Gly Tyr

1

Ala

Ala

Ala

Asp

65

Val

Ala

Ala

His

Gly

Gln

50

Arg

Tyr

Ser

Ile

Leu

Ile

35

Ser

Tyr

Asn

Gly

Leu
115

Phe

Cys

20

Val

Gly

Ser

Ile

Val

100

Gly

His

Tyr

Ile

Thr

Cys

Leu

85

Ser

Gly

550

Leu

Thr

Thr

Ile

Met

70

Ala

Val

Val

Leu

Thr

Glu

Val

55

Glu

Pro

Glu

Ala

Leu

Thr

Glu

40

Leu

Ser

Leu

Arg

Leu
120

Ile

Leu

25

Lys

Arg

Thr

Gly

Ile

105

Gly

Leu
10

Asp

Gln

Ser

Ile

Asp

90

Arg

Val

Thr

Gly

Val

Phe

Glu

75

Ala

Glu

Ala

Ala

Arg

Arg

Arg

60

Ser

Ile

Gly

Thr
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Ile

Lys

Val

45

Val

Tyr

Arg

Arg

Ala
125

Ala

Leu

30

Tyr

Val

Asn

Arg

Ile

110

Ala

Ile

15

Leu

Thr

Ser

Lys

Ile

95

Phe

Gln

Ser

Gly

Ala

Leu

Thr

80

Gln

Gly

Ile



Thr

Leu

145

Val

Asp

Val

Glu

Lys

225

Val

Val

Ser

Arg

Ala
305

Ala

130

Arg

Thr

Phe

Gln

Ile

210

Leu

Leu

Ser

Gln

Gly

290

Gly

Ala

Ile

Asn

Val

Ala

195

Thr

Thr

Leu

Ser

Ile

275

Val

Leu

Ile

Lys

Gly

Asn

180

Ala

Thr

Ile

Gly

Gly

260

Leu

Arg

Ala

Ala

Asp

Val

165

Lys

Gln

Val

Gln

Arg

245

Leu

Ala

Ala

Ser

Leu

Ser

150

Ser

Glu

Gln

Phe

Ala

230

Leu

Ile

Leu

Thr

Ala
310

Ile

135

Ile

Gln

Phe

Leu

Gly

215

Leu

Gly

Thr

Gln

Tyr

295

Met

Gln

Thr

Leu

Asn

Gly

200

Pro

Tyr

Ala

Gly

Val

280

Leu

Ile

Ala

Lys

Thr

Lys

185

Val

Gln

Asn

Asp

Gln

265

Ser

Asp

Pro

Asn

Thr

Ile

170

Thr

Glu

Ile

Leu

Asn

250

Pro

Leu

Thr

Lys

Glu

Asn

155

Ala

Thr

Leu

Thr

Ala

235

Ser

Ile

Pro

Leu

Val
315

Asn

140

Glu

Val

Glu

Ser

Ser

220

Gln

Leu

Ser

Ala

300

Val
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Ala

Ala

Gly

Ala

Leu

205

Pro

Val

Leu

Tyr

Ile

285

Val

Ile

Lys

Val

Lys

Ile

190

Tyr

Ala

Ser

Ser

Asp

270

Ser

Asn

Gln

Asn

Arg

Leu

175

Asn

Leu

Leu

Leu

Ser

255

Ser

Asp

Thr

Ser

Ile

Asp

160

Gln

Cys

Thr

Ser

Asp

240

Leu

Glu

Leu

Ala

Asn
320



Asn

Asp

Ser

Asn

Ala

385

Ile

Cys

Phe

Ile

Ser

465

Leu

Tyr

Gly

Ile

Leu

Ala

Gly

370

Asn

Ser

Lys

Glu

Val

450

Ser

Ser

Ile

Leu

Val

Tyr

Cys

355

Val

Cys

Gln

Val

Ser

435

Ser

Leu

Lys

Val

Gly

Glu

Cys

340

Ile

Leu

Lys

Asn

Ile

420

Thr

Ser

Ser

Val

Leu

500

Cys

Glu

325

Thr

Leu

Thr

His

Tyr

405

Asn

Tyr

Ser

Ser

Asn

485

Thr

Phe

Leu

Arg

Gly

Thr

Val

390

Gly

Leu

Val

Ile

Ala

470

Val

Val

Ala

Asp

Ile

Asp

Pro

375

Thr

Glu

Asp

Arg

Asp

455

Leu

His

Ile

Met

Thr

Thr

Val

360

Tyr

Cys

Ala

Gly

Asn

440

Ile

Glu

Leu

Ala

Ile

Thr

Thr

345

Ser

Val

Arg

Ala

Val

425

Val

Ser

Lys

Thr

Leu

505

Lys

Ala

330

Phe

Gln

Ala

Cys

Thr

410

Ser

Ser

Asn

Leu

Ser

490

Ile

Cys

Pro

Cys

Val

Val

395

Leu

Ile

Ile

Glu

Asp

475

Thr

Leu

Ile

Ile

Leu

Lys

380

Asp

Ile

Gln

Ser

Leu

460

Glu

Ser

Gly

Val Lys Ser
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Ala

Ala

Tyr

365

Gly

Pro

Asp

Leu

Ala

445

Glu

Ser

Ala

Phe

Gln

Ala

Ser

350

Ser

Lys

Thr

Asp

Ser

430

Asn

Asn

Asp

Met

Val

510

Ala

Glu

335

Ala

Lys

Ile

Ser

Gln

415

Gly

Lys

Val

Ala

Ala

495

Gly

Lys

Ala

Val

Thr

Val

Ile

400

Leu

Thr

Val

Asn

Ala

480

Thr

Leu

Thr



515

Leu Leu Trp Leu Gly Ala

530

520

525

His Ala Asp Arg Ser Tyr Ile Leu Gln Ser

535

Lys Pro Ala Gln Ser Ser Thr

545

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

<220>
<221>
<223>

<400>

47
533
PRT

550

Achimota virus 1

MISC_FEATURE
fusion protein

47

Met Trp Ile Met

1

Thr

His

Val

Phe

65

Pro

Lys

Pro

Thr

Val

50

Thr

Leu

Arg

Ile Asn
20

Arg Gln

35

Lys Leu

Ser Leu

Ala Lys

Arg Lys
100

Ile

Ser

Leu

Val

Ser

Asn

85

Arg

Ile

Lys

Lys

Pro

Arg

70

Ile

Met

Leu

Val

Phe

Thr

55

Tyr

Asp

Ala

Ser

Leu

Tyr

40

Ile

Lys

Asn

Gly

Leu

Thr

25

Ser

Asn

Asp

Leu

Val
105

540

Phe Gln Ile
10

Gln Leu Gly

His Ser Thr

Thr Glu Ser
60

Ser Val Arg
75

Asn Ser Ile
90

Val Ile Gly
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Ile

Val

Pro

45

Thr

Glu

Leu

Leu

Pro

Ile

30

Ser

Val

Leu

Thr

Ala
110

Gly

15

Thr

Tyr

Cys

Ile

Ile

95

Ala

Val

Lys

Leu

Asn

Thr

80

Pro

Leu



Gly

Ala

Asn

145

Ala

Pro

Asn

Gln

Ile

225

Asp

Gln

Phe

Ile

Val

Lys

130

Thr

Ile

Ala

Ile

Ile

210

Ile

Glu

Val

Ile

Arg
290

Ala

115

Lys

Asn

Ala

Leu

Leu

195

Thr

Met

Ile

Val

Pro

275

Ile

Ala

Asn

Lys

Val

Thr

180

Asn

Asn

Gln

Glu

Gly

260

Ser

Thr

Ala

Thr

Ala

Gln

165

Ala

Leu

Pro

Glu

His

245

Val

Ile

Val

Ala

Glu

Val

150

Ala

Leu

Tyr

Ala

Thr

230

Thr

Asn

Ala

Asn

Gln

Gln

135

Ser

Ile

Asp

Leu

Leu

215

Ser

Asp

Leu

Pro

Ile
295

Ala

120

Ile

Ser

Gln

Cys

Ile

200

Gln

Ser

Leu

Thr

Leu

280

Asn

Thr

Gln

Ile

Asn

Gly

185

Lys

Pro

Val

Leu

Asn

265

Asn

Asn

Ala

Ala

Glu

Gln

170

Val

Thr

Leu

Leu

Thr

250

Leu

Gln

Ser

Ala

Leu

Lys

155

Ile

Thr

Leu

Ser

Arg

235

Ser

Gln

Ala

Glu

Val

Ser

140

Gly

Asn

Asp

Thr

Ile

220

Asn

Gly

Leu

Tyr

Ser
300
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Ala

125

Glu

Leu

Asn

Ala

Val

205

Gln

Phe

Leu

Ile

Ile

285

Met

Leu

Ser

Ser

Val

Gln

190

Phe

Ala

Thr

Ile

Ile

270

Leu

Ile

Ile

Ile

Ser

Ile

175

Leu

Gln

Leu

Lys

Thr

255

Ala

Asp

Gln

Glu

Gln

Ala

160

Asn

Gly

Lys

Asn

Thr

240

Gly

Ala

Phe

Ile



Pro

305

Asp

Ala

Ala

Val

Ala

385

Leu

Val

Asn

Ser

Tyr

465

Arg

Glu

Gln

Thr

Asp

Ser

370

Cys

Thr

Gln

Asn

Thr

450

Ile

Ser

Arg

Cys

Leu

Cys

355

Val

Thr

Gln

Phe

Val

435

Glu

Glu

Asp

Ile

Thr

Met

340

Val

Gln

Gln

Ile

Ser

420

Thr

Ile

Lys

Ile

Met

Phe

325

Ala

Phe

Gly

Pro

Asp

405

Ile

Ala

Lys

Ser

Val
485

Glu

310

Ser

Pro

Ser

Val

Gln

390

Ala

Asn

Gly

Gln

Asn

470

Thr

His

Asp

Gly

Thr

Phe

375

Arg

Lys

Glu

Gln

Met

455

Ala

Thr

Gly

Trp

Leu

Val

360

Tyr

Leu

Thr

Tyr

Leu

440

Asn

Ala

Val

Ile

Ser

Gln

345

Met

Val

Ile

Cys

Ala

425

Ile

Asp

Leu

Leu

Ser

Ala

330

Asn

Gly

Asn

Thr

Arg

410

Asn

Met

Ser

Asn

Leu
490

Leu

315

Tyr

Cys

Ser

Cys

Gln

395

Met

Val

Thr

Val

Lys

475

Val

Tyr

Cys

Phe

Phe

Lys

380

Asp

Leu

Thr

Asn

Asp

460

Leu

Gly
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Gln

Pro

Arg

Pro

365

Phe

Asp

Thr

Tyr

Pro

445

Glu

Met

Phe

Phe

Tyr

Gly

350

Asn

Ile

Ser

Leu

Ser

430

Ile

Ala

Tyr

Ile

Gly

Ser

335

Gln

Arg

Arg

Leu

Gly

415

Phe

Asp

Ala

Gly

Leu
495

Gly

320

Asp

Ala

Phe

Cys

Ser

400

Phe

Lys

Leu

Arg

Gly

480

Leu



Val val Tyr Val Ile Phe Val Thr Tyr Ile Leu Lys Ile Leu Met Lys

500

505

510

Glu Val Ala Arg Leu Arg Asn Ser Asn His Pro Asp Leu Ile Lys Pro

515

Tyr Asn Tyr Pro Met

530

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

<220>
<221>
<223>

<400>

48
531
PRT
Achimota virus 2

MISC_FEATURE
fusion protein

48

Met Leu Asn Ser Phe Tyr

1

Thr

Val

Ala

Thr

65

Ser

Phe

Tyr

Ile

Asn

50

Asp

Leu

Ala

Thr Val Ile Ser
20

Val Lys Ser Ile
35

Tyr Ile Ile Val

Cys Asp Ile Gly
70

Ile Lys Pro Leu
85

Pro Thr Lys Arg

Gln

Ile

Lys

Lys

55

Ser

Ala

Lys

520

Ile

Asp

Gly

40

Leu

Ile

Asp

Lys

Ile

Gln

25

Leu

Ile

Lys

Asn

Arg

Cys

10

His

Asn

Pro

Arg

Ile
90

Leu

Asn

Phe

Asn

Tyr

75

Asp

Ala

Leu

Tyr

Val

60

Asn

Tyr

Phe Ala Gly
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525

Val

Leu

Ser

45

Asn

Glu

Leu

Val

Lys

30

Arg

Val

Thr

Arg

Ala

Leu

15

Ala

Gly

Thr

Val

Thr

95

Ile

Thr

Gly

Gln

Asp

Tyr

80

Gln

Gly



Leu

Ala

Asp

145

Leu

His

Thr

Val

Gln

225

Asn

Leu

Met

Val

Thr

Leu

130

Ser

Gln

Val

Arg

Phe

210

Ala

Glu

Ile

Ile

Ile
290

Ala

115

Val

Ile

Ala

Ile

Val

195

His

Leu

Ser

Thr

Ala

275

Asn

100

Leu

Lys

Gln

Gly

Asn

180

Ala

Arg

Asn

Lys

Gly

260

Val

Leu

Gly

Ala

Ala

Ala

165

Pro

Ser

Gln

His

Met

245

Gln

Phe

Leu

Val

Gln

Thr

150

Ile

Ala

Ile

Leu

Leu

230

Thr

Val

Val

Thr

Ala

Glu

135

Asn

Ala

Leu

Leu

Val

215

Leu

Asp

Val

Pro

Ile
295

Thr

120

Asn

Glu

Ile

Glu

Asn

200

Asn

Gln

Ser

Gly

Thr

280

Thr

105

Ala

Ala

Ala

Gln

Arg

185

Leu

Pro

Gly

Lys

Val

265

Thr

Ala

Ala

Arg

Val

Ala

170

Leu

Tyr

Ala

Glu

Ile

250

Asn

Ala

Gln

Lys

Gln

155

Ile

Ser

Leu

Leu

Thr

235

Asp

Ile

Gln

Val

Leu

140

Asp

Gln

Cys

Ile

Thr

220

Glu

Leu

Lys

Leu

Asn Ile Asn

300
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Thr

125

Asp

Leu

Ser

Glu

Arg

205

Pro

Gly

Leu

His

Pro

285

Asn

110

Ala

Ala

Ser

Glu

Ile

190

Leu

Leu

Leu

Met

Met

270

Asn

Ser

Ala

Leu

Thr

Ile

175

Ile

Thr

Ser

Val

Ser

255

Gln

Ala

Glu

Val

Ala

Gly

160

Asn

Asp

Thr

Ile

Lys

240

Gly

Leu

Tyr

Val



Leu

305

Gln

Pro

Gln

Pro

His

385

Asp

Lys

Phe

Leu

His

465

Ala

Val

Phe

Tyr

Gly

Thr

370

Leu

Thr

Leu

Asp

Leu

450

Ala

Leu

Gln

Arg

Ser

Arg

355

Arg

Gln

Ser

Asp

Ala

435

Asp

Asn

Ile

Leu

Gly

Asp

340

Leu

Phe

Cys

Ala

Met

420

Ser

Leu

Lys

Gly

Pro

Lys

325

Ala

Glu

Ala

Ala

Ile

405

Leu

Phe

Ser

Leu

His
485

Asn

310

Ser

Met

Ser

Cys

390

Thr

Thr

Ser

Ala

Ile

470

Ser

Gln

Cys

Ile

Cys

Asp

375

Ser

Gln

Phe

Val

Glu

455

Asp

Asn

Ile

Val

Leu

Leu

360

Lys

Glu

Ile

Lys

Gly

440

Leu

Lys

Thr

Leu

Ser

Ser

345

Phe

Pro

Asp

Leu

425

Lys

Lys

Ser

Ile

Glu

Ser

330

Pro

Thr

Ile

Glu

Ala

410

Ser

Asp

Thr

Asn

Phe
490

Arg

315

Pro

Glu

Gln

Val

Gly

395

Ser

Thr

Gln

Met

Leu

475

Ile

Ser

Asn

Leu

Val

Tyr

380

Ile

Lys

Tyr

Met

Asn

460

Leu

Val

Page 149

Gly

His

Gln

Val

365

Ala

Ile

Cys

Ala

Leu

445

Ala

Ile

Val

Ile

Met

Leu

350

Gly

Asn

Tyr

Ser

Asn

430

Val

Ser

Gln

Ile

Ile

Tyr

335

Cys

Ser

Cys

Gln

Thr

415

Lys

Thr

Val

Ser

Val
495

Tyr

320

Cys

Leu

Phe

Arg

Asp

400

Leu

Thr

Asn

Ala

Asn

480

Ile



Leu Ala Val Met Val Leu Tyr Leu Ile Ile Val Thr Tyr Ile Ile Lys

500

505

510

Val Ile Met Val Glu Val Ser Arg Leu Lys Arg Met Asn Ile Tyr Ser

515

Ile Asp Lys

530

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

<220>
<221>
<223>

<400>

49
532
PRT

Tuhoko virus 1

MISC_FEATURE
fusion protein

49

Met Val Thr Ile

1

Gln

Val

Asn

Gln

65

Leu

Ile

Ile

Tyr

50

Cys

Phe

Ser Gly
20

Ala Ser

35

Ile Val

Asn Phe

Thr Pro

Ile

His

Ser

Ile

Ser

Ile
85

Lys

Ile

Lys

Lys

Ser

70

Ser

Pro

Asp

Glu

Leu

55

Ile

Asp

520

Leu

Thr

Ile

40

Ile

Ala

Asn

Ile

Thr

25

Met

Pro

Tyr

Ile

Leu

10

Ala

Tyr

Asn

Tyr

Asn
90

Leu

Leu

Tyr

Leu

Asn

75

Met

Val

Thr

Ala

Pro

60

Lys

Leu
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525

Thr

Ser

Gln

45

Asn

Thr

His

Val

Ile

30

Ser

Ile

Leu

Gln

Ile

15

Gly

Thr

Pro

Leu

Arg
95

Leu

Ala

Pro

Ser

Asp

80

Leu



Ser

Ala

Leu

Ala

145

Gly

Ile

Gln

Phe

Ala

225

Thr

Ile

Ile

His

Asn

Ala

Val

130

Ile

Gly

Ile

Ile

Gln

210

Leu

Asp

Thr

Ala

Asp

Thr

Leu

115

Glu

Gln

Ala

Thr

Gly

195

Pro

His

Ser

Gly

Ala

275

Ile

Gly

100

Gly

Ala

Asn

Val

Asp

180

Thr

Gln

Arg

Ser

Gln

260

Asn

Met

Arg

Val

Lys

Thr

Thr

165

Gln

Leu

Ile

Ile

Lys

245

Ile

Val

Arg

Asn

Ala

Ser

Asn

150

Ala

Ile

Leu

Gln

Met

230

Tyr

Val

Pro

Ile

Arg

Thr

Asn

135

Ala

Ile

Asn

Asn

Asn

215

Gln

Gly

Ser

Thr

Thr

Arg

Ala

120

Thr

Ala

Gln

Ala

Met

200

Pro

Gly

Leu

Val

Leu

280

Thr

Phe

105

Ala

Ala

Ile

Ala

Ala

185

Tyr

Ala

Thr

Asn

Asp

265

Ser

Asn

Ala

Gln

Lys

Asn

Ile

170

Thr

Leu

Leu

Ser

Asp

250

Leu

Arg

Gly

Val

Ile

Ser

155

Gln

Cys

Leu

Gln

Ile

235

Ala

Arg

Leu

Val

Thr

Ala

140

Leu

Thr

Thr

Gln

Pro

220

Val

Leu

Leu

Glu

Val Asn Asn
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Ala

Ala

125

Gln

Asn

Gln

Ala

Leu

205

Leu

Leu

Ser

Met

Asn

285

Thr

Ile

110

Ala

Ile

Ala

Ile

Leu

190

Thr

Ser

Ser

Ala

Gln

270

Ala

Glu

Gly

Phe

Gly

Gly

Asn

175

Asp

Thr

Ile

Asn

Gly

255

Ile

Ile

Val

Leu

Ala

Gln

Ile

160

Gly

Ala

Thr

Gln

Leu

240

Leu

Thr

Ala

Ile



Val

305

Phe

Tyr

Gly

Thr

Ile

385

Asp

Leu

Glu

Leu

Ala

465

Tyr

290

Gln

Asn

Ser

Ile

Arg

370

Arg

His

Gly

Met

Asp

450

Ala

Glu

Leu

Lys

Asp

Arg

355

Phe

Cys

Thr

Leu

Thr

435

Leu

Asn

Phe

Pro

Asp

Ala

340

Gly

Ile

Thr

Leu

Ile

420

Leu

Ser

Phe

Asn

Glu

His

325

Lys

Asp

Ser

Cys

Thr

405

Gln

Asn

Ser

Ile

Arg
485

Thr

310

Cys

Leu

Cys

Val

Leu

390

Val

Phe

Thr

Glu

Glu

470

Ser

295

Ile

Leu

Leu

Ile

Lys

375

Gln

Ile

Asp

Ser

Leu

455

Lys

Val

Met

Ser

Thr

Phe

360

Gly

Pro

Asp

Leu

Gln

440

Gln

Ser

Ala

Glu

Ser

Ser

345

Ser

Val

Glu

Leu

Gln

425

Asn

Thr

Asn

Leu

His

Thr

330

Lys

Pro

Ile

Gly

Lys

410

Val

Gln

Met

Ser

Leu
490

Ala

315

Gln

Ile

Val

Ile

Ile

395

Leu

Leu

Leu

Asn

Leu

475

Val

300

Gly

Arg

Ser

Val

Ala

380

Ile

Cys

Ser

Ile

Gln

460

Leu

Ala
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Arg

Phe

Ser

Gly

365

Asn

Ser

Asn

Asn

Leu

445

Ser

Asn

Leu

Leu

Phe

Cys

350

Asn

Cys

Gln

Lys

Ile

430

Thr

Ile

Ser

Ile

Tyr

Cys

335

Leu

Phe

Lys

Leu

Leu

415

Ser

Asp

Asn

Ser

Leu
495

Gln

320

Pro

Ser

Ala

Phe

Asp

400

Asp

Tyr

Pro

Asn

Thr

480

Leu



Ser Leu Thr Ile Leu Tyr Val Ile Val Leu Thr Cys Val Val Lys Leu

500

505

510

Leu Val His Glu Val Ser Lys Asn Arg Arg His Ile Gln Asp Leu Glu

515

Ser His His Lys

530

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

<220>
<221>
<223>

<400>

50
631
PRT

520

Phocine distemper virus

MISC_FEATURE
fusion protein

50

Met Thr Arg Val

1

His

Ile

His

Gly

65

Leu

Ser

Ser

Lys

50

Thr

Ser

Leu

Ile

35

Tyr

Asp

Thr

Asp

20

Thr

His

Pro

Tyr

Lys

Ser

Asp

Lys

Pro

Gln
85

Lys

Pro

Asp

Thr

Ser

70

Ile

Leu

Phe

Thr

Thr

55

Ala

Arg

Pro

Leu

Ser

40

Ile

Lys

Ser

Val

Asn

25

Ser

Asn

Leu

Ala

Pro Thr Asn
10

Pro Glu His

Gln Leu Thr

His Leu Ser
60

Asn Lys Phe
75

Leu Trp Trp
90
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525

Pro

Ala

Asn

45

Arg

Gly

Ile

Pro

Thr

30

Phe

Thr

Ser

Ala

Met

15

Leu

Ile

Pro

Met
95

His

Lys

Tyr

Ser

Ile

80

Val



Ile

Thr

Arg

Ile

145

Leu

Lys

Arg

Ala

Ala

225

Ala

Gln

His

Leu

Ile

Ser

130

Ile

Asn

Asn

Phe

Ala

210

Gln

Ile

Gly

Met

Val

Gly

115

Ser

Asp

Ser

Val

Ala

195

Gln

Ala

Asp

Val

Ser
275

His

100

Ile

His

Asn

Val

Lys

180

Gly

Ile

Ile

Glu

Gln

260

Cys

Cys

Ile

Gln

Cys

Leu

165

Ser

Val

Thr

Gln

Val

245

Asp

Glu

Val

Gly

Tyr

Thr

150

Glu

Leu

Val

Ala

Ser

230

Arg

Tyr

Leu

Met

Thr

Leu

135

Lys

Pro

Gln

Ile

Gly

215

Leu

Gln

Val

Ile

Gly

Asp

120

Val

Ala

Ile

Ser

Ala

200

Val

Arg

Ala

Asn

Gly
280

Gln

105

Ser

Leu

Glu

Asn

Leu

185

Gly

Ala

Ala

Ser

Asn

265

Gln

Ile

Ser

Lys

Leu

Gln

170

Gly

Ala

Leu

Ser

Gln

250

Glu

Arg

His

His

Leu

Asp

155

Ala

Ser

Ala

Tyr

Leu

235

Asn

Ile

Leu

Trp

Tyr

Met

140

Glu

Leu

Gly

Leu

Gln

220

Glu

Ile

Val

Gly
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Thr

Lys

125

Pro

Tyr

Thr

Arg

Gly

205

Ser

Gln

Ile

Pro

Leu
285

Asn

110

Ile

Asn

Glu

Leu

Arg

190

Val

Asn

Ser

Ile

Ala

270

Lys

Leu

Met

Val

Lys

Met

175

Gln

Ala

Leu

Asn

Ala

255

Leu

Leu

Ser

Thr

Ser

Leu

160

Thr

Arg

Thr

Asn

Lys

240

Val

Gln

Leu



Arg

Pro

305

Gly

Met

Val

Leu

Tyr

385

Ala

Phe

Ser

Arg

Gly

465

Thr

Tyr

290

Val

Glu

Val

Asp

Ser

370

Asn

Thr

Val

Pro

Thr

450

Asn

Ser

Tyr

Ser

Ile

Ala

Leu

355

Glu

Ile

Asn

Ser

Ile

435

Leu

Ile

Lys

Thr

Ala

His

Ile

340

Ser

Val

Gly

Gly

Glu

420

Leu

Val

Ile

Ile

Glu

Glu

Lys

325

Leu

Gly

Lys

Ser

Tyr

405

Ser

Gln

Ser

Ala

Ile

Leu

Ile

310

Ile

Glu

Lys

Gly

Gln

390

Leu

Ala

Gln

Gly

Asn

470

Asn

Leu

295

Ser

Leu

Thr

Phe

Val

375

Glu

Ile

Ile

Cys

Thr

455

Cys

Gln

Ser

Ile

Glu

Lys

Ile

360

Val

Trp

Ser

Cys

Leu

440

Leu

Ala

Ser

Val

Gln

Lys

Gly

345

Val

Val

Tyr

Asn

Ser

425

Arg

Gly

Ser

Pro

Phe

Ala

Leu

330

Ile

Leu

His

Thr

Phe

410

Gln

Gly

Asn

Ile

Gly

Leu

315

Gly

Arg

Ser

Arg

Thr

395

Asp

Asn

Glu

Lys

Leu
475

Pro

300

Ser

Tyr

Ala

Ile

Leu

380

Val

Glu

Ser

Thr

Phe

460

Cys

Asp Lys Leu
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Ser

Tyr

Ser

Lys

Ser

365

Glu

Pro

Ser

Leu

Ala

445

Ile

Lys

Leu

Leu

Ala

Gly

Ile

350

Tyr

Ala

Arg

Ser

Tyr

430

Ser

Leu

Cys

Thr

Arg

Leu

Asn

335

Thr

Pro

Val

Tyr

Cys

415

Pro

Cys

Ser

His

Phe

Asp

Gly

320

Asp

His

Thr

Ser

Val

400

Val

Met

Ala

Lys

Ser

480

Ile



Ala

Val

Leu

Gly

545

Ser

Thr

Leu

Ser

Lys
625

Ser

Gly

Gly

530

Ser

Asp

Leu

Leu

Thr

610

Ser

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

<220>
<221>
<223>

Asp

Ser

515

Pro

Ala

Gln

Ile

Ile

595

Lys

Tyr

51
541
PRT

Caprine parainfluenza virus 3

Thr

500

Arg

Ala

Leu

Ile

Ala

580

Cys

Val

Val

485

Cys

Gln

Ile

Lys

Leu

565

Leu

Cys

Ala

Arg

MISC_FEATURE
fusion protein

Ser

Tyr

Ser

Lys

550

Asp

Pro

Cys

Pro

Ser
630

Leu

Pro

Leu

535

Leu

Thr

Val

Lys

Val

615

Leu

Val

Asp

520

Glu

Asn

Val

Ser

Lys

600

Phe

Glu

505

Val

Arg

Asp

Lys

Ile

585

Arg

Lys

490

Ile

Val

Leu

Ala

Asn

570

Gly

Tyr

Pro

Asp

Tyr

Asp

Lys

555

Ser

Leu

Gln

Asp

Gly

Ala

Val

540

Val

Tyr

Gly

His

Leu
620
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Val

Ser

525

Gly

Leu

Leu

Leu

Leu

605

Thr

Thr

510

Lys

Thr

Ile

Ser

Ile

590

Phe

Gly

495

Ile

Val

Asn

Glu

Leu

575

Leu

Ser

Thr

Gln

Ile

Leu

Ser

560

Gly

Leu

Gln

Ser



<400>

51

Met Ile Lys

1

Phe

Ser

Leu

Asp

65

Pro

Asn

Glu

Thr

Glu

145

Ile

Asp

Cys

Lys

Val

50

Gln

Leu

Asn

Ile

Ala

130

Arg

Gln

Tyr

Gln

Pro

35

Leu

Gln

Tyr

Leu

Ile

115

Ala

Val

Gly

Val

Lys

Val

20

Lys

Asn

Ile

Asp

Lys

100

Val

Lys

Ser

Asn
180

Ile

Asp

Ser

Leu

Lys

Gly

85

Asn

Thr

Ala

Asn

Val

165

Asn

Ile

Ile

Ile

Ile

Gln

70

Leu

Asn

Ile

Leu

Ala

150

Glu

Cys

Ile

Lys

Pro

55

Tyr

Arg

Thr

Ala

Val

135

Val

Asn

Ile

Ile

Lys

Ile

40

Asn

Lys

Leu

Asn

Leu

120

Glu

Arg

Leu

Val

Phe

Leu

25

Ser

Ile

Gln

His

105

Ala

Asp

Ile

Pro
185

Ser

10

Gln

Gln

Glu

Leu

Gln

90

Arg

Val

Lys

Thr

Val

170

Ser

Met

Arg

Asn

Asn

Leu

75

Asp

Ala

Ala

Gln

Asn

155

Ala

Ile

Pro

Val

Phe

Ala

60

Asp

Ile

Lys

Thr

Ala

140

Lys

Val

Lys
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Ile

Gly

Glu

45

Gln

Arg

Ile

Arg

Ser

125

Arg

Ala

Lys

Arg

Leu

Ile

30

Thr

Ser

Leu

Val

Phe

110

Ala

Ser

Val

Ser

Leu
190

Leu

15

Leu

Arg

Cys

Ile

Val

95

Phe

Gln

Asp

Gln

Val

175

Gly

Ser

Val

Tyr

Gly

Ile

80

Asp

Gly

Ile

Ile

Ser

160

Gln

Cys



Glu

Glu

Gly

225

Glu

Leu

Asp

Ser

Gly

305

Ala

Asp

Glu

Ile

Ala

Leu

210

Ile

Ile

Phe

Tyr

Asp

290

Thr

Phe

Tyr

Asn

Ser
370

Ala

195

Thr

Lys

Phe

Thr

Ser

275

Ala

Glu

Leu

Ile

Cys

355

Asp

Asn

Leu

Thr

Glu

260

Ile

Gln

Trp

Gly

Cys

340

Leu

Ile

Leu

Ile

Gln

Thr

245

Ser

Thr

Ile

Tyr

Gly

325

Pro

Ser

Val

Gln

Phe

Gly

230

Ser

Ile

Leu

Tyr

Ile

310

Ala

Ser

Gly

Pro

Leu

Gly

215

Ile

Thr

Lys

Gln

Asn

295

Pro

Asn

Asp

Asn

Arg
375

Gly

200

Asp

Ala

Val

Met

Val

280

Val

Leu

Leu

Pro

Ile

360

Tyr

Ile

Asn

Ser

Asp

Arg

265

Arg

Asp

Pro

Gln

Gly

345

Thr

Ala

Ala

Ile

Leu

Gln

250

Val

Leu

Ser

Arg

Asp

330

Phe

Gln

Phe

Leu

Gly

Tyr

235

Tyr

Ile

Pro

Val

Asn

315

Cys

Ile

Cys

Val

Thr

Thr

220

His

Asp

Asp

Leu

Ser

300

Ile

Ile

Leu

Pro

Asp
380
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Gln

205

Leu

Thr

Ile

Val

Leu

285

Tyr

Met

Glu

Asn

Lys

365

Gly

His

Lys

Asn

Tyr

Asp

270

Thr

Asn

Thr

Ser

Arg

350

Thr

Gly

Tyr

Glu

Ile

Asp

255

Leu

Lys

Ile

Lys

Phe

335

Asp

Leu

Val

Ser

Lys

Thr

240

Leu

Asn

Ile

Gly

Gly

320

Ser

Ile

Val

Ile



Ala

385

Ile

Cys

Gly

Val

Ser

465

Leu

Gln

Ile

His

Asn

Asn

Gln

Thr

Asn

450

Asp

Asp

Ile

Val

Met
530

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

<220>
<221>
<223>

Cys Leu

Gln Ala

Thr Ile
420

Leu Ala
435

Leu Asp

Leu Ala

Ser Val

Val Met
500

Leu Ile
515

Asn Glu

52
553
PRT

Ser

Pro

405

Gly

Ala

Pro

Glu

Gly

485

Ile

Lys

Pro

Thr

390

Asp

Ile

Tyr

Ile

Ser

470

Ser

Ile

Tyr

Tyr

Thr

Gln

Asn

Thr

Asp

455

Lys

Trp

Val

Ser

Ile
535

Tupaia paramyxovirus

MISC_FEATURE
fusion protein

Cys

Gly

Gly

Pro

440

Leu

Glu

Tyr

Leu

Arg

520

Leu

Thr

Ile

Met

425

Val

Ser

Trp

Gln

Phe

505

Ser

Thr

Cys

Lys

410

Leu

Asp

Ile

Ile

Ser

490

Ile

Gln

Asn

Asn

395

Ile

Phe

Ile

Glu

Lys

475

Ser

Ile

Asn

Lys

Ile

Lys

Thr

Leu

460

Arg

Thr

Asn

Gln

Val
540
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Ile

Thr

Thr

Leu

445

Asn

Ser

Thr

Ile

Ser

525

Gln

Asp

Tyr

Asn

430

Asn

Arg

Glu

Glu

Ile

510

Met

Asn

Lys

415

Gln

Asn

Ala

Ala

Ile

495

Val

Asn

Arg

400

Asp

Glu

Ser

Arg

Lys

480

Ile

Leu

Asn



<400>

52

Met Ala Ser

1

Ala

Ala

Thr

Thr

65

Met

Arg

Ile

Ala

Ala

145

Lys

Gln

Lys

Ser

Thr

50

Tyr

Ile

Ser

Ile

Gly

130

Leu

Asp

Ile

Leu

Ile

35

Gly

Ala

Glu

Val

Ala

115

Val

Lys

Ala

Asn

Leu

Glu

20

Gly

Ser

Thr

Arg

Ile

100

Ala

Asp

Gln

Asn
180

Leu

Pro

Val

Glu

Asn

Leu

85

Thr

Ala

Leu

Ala

Gly

165

Asn

Lys

Thr

Val

Lys

Cys

70

Leu

Glu

Ala

His

Leu

150

His

Ile

Thr

Pro

Asp

Leu

55

Asn

Thr

Arg

Leu

Arg

135

Arg

Thr

Ile

Ile

Lys

Ala

40

Met

Leu

Pro

Asp

Gly

120

Ala

Asn

Val

Pro

Cys

Ser

25

Gly

Val

Thr

Ile

Gly

105

Val

Glu

Ser

Leu

Lys
185

Tyr

10

Gln

Lys

Ile

Ala

Asn

90

Gly

Ala

Gln

Asn

Ala

170

Leu

Ile Tyr

Leu Asp

Tyr Asn

Lys Leu
60

His Thr
75

Gln Ser

Thr Ile

Thr Ala

Asn Ala

140

Glu Ala
155

Ile Gln

Lys Glu
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Leu

Leu

Tyr

45

Val

Ala

Leu

Phe

Ala

125

Arg

Ile

Gly

Ser

Ile

Asp

30

Lys

Pro

Tyr

Tyr

Trp

110

Ala

Asn

Gln

Leu

His
190

Thr

15

Ser

Leu

Asn

Thr

Glu

95

Gly

Ile

Ile

His

Gln

175

Cys

Tyr

Leu

Met

Ile

Lys

80

Met

Ala

Thr

Ala

Leu

160

Glu

Leu



Gly

Ile

Leu

225

Leu

Glu

Lys

Asp

Asn

305

Leu

Tyr

Arg

Asn

Val

Leu

210

Thr

Met

Ser

Tyr

Ala

290

Glu

Ile

Ile

Cys

Ser
370

Asn

195

Thr

Ile

Thr

Asn

Ile

275

Lys

Trp

Ser

Cys

Leu

355

Arg

Asn

Val

Gln

Asn

Ser

260

Ala

Ile

Leu

Asn

Asn

340

Ala

Gln

Phe

Ala

Leu

245

Ile

Leu

Gln

Thr

Val

325

Gln

Gly

Pro

Leu

Gly

Ile

230

Asn

Asn

Ser

Thr

Leu

310

Asp

Asp

Asp

Thr

Gly

Pro

215

Ala

Tyr

Gly

Ile

Phe

295

Ile

Leu

Thr

Thr

Phe
375

Leu

200

Asn

Lys

Asp

Arg

Glu

280

Asn

Pro

Thr

Ser

Ser

360

Ala

Leu

Leu

Ala

Pro

Ile

265

Ile

Arg

Asp

Ser

Tyr

345

Ser

Leu

Leu

Gln

Phe

Thr

250

Ile

Pro

Ile

Asn

Cys

330

Pro

Ser

Asn

Asn

Asn

235

Asp

Asp

Asn

Thr

Ile

315

Val

Ile

Pro

Gly

Gln

Pro

220

Gly

Leu

Val

Phe

Tyr

300

Leu

Lys

Ser

Arg

Gly
380
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Tyr

205

Val

Asp

Leu

Asn

Ile

285

Gly

Glu

Thr

Ser

Thr

365

His

Tyr

Ser

Phe

Asp

Leu

270

Thr

Tyr

Tyr

Lys

Glu

350

Pro

Ile

Ser

Ala

Asn

Ile

255

Asn

Leu

Gly

Gly

Ser

335

Leu

Val

Tyr

Glu

Ser

Ser

240

Leu

Glu

Thr

Ser

Asn

320

Ser

Thr

Val

Ala



Asn

385

Val

Gln

Leu

Ile

Glu

465

Asp

Ile

Tyr

Tyr

His
545

Cys

Gln

Glu

Asn

Ile

450

Met

Ser

Val

Ala

Ser

530

Ser

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

Ala

Pro

Val

Lys

435

Asn

Asp

Met

Val

Phe

515

Leu

Phe

53
543
PRT

Avian paramyxovirus 3

Lys

Ala

Val

420

Thr

Pro

Lys

Ile

Phe

500

Lys

Arg

Ser

Ala

Thr

405

Ile

Ile

Ile

Thr

Thr

485

Gly

Ile

Asn

Thr

Ala

390

Ser

Asp

Ile

Asp

Gln

470

Glu

Ile

Trp

Pro

Asp
550

Cys

Thr

Gln

Thr

Val

455

Lys

Val

Leu

Ser

Ser

535

Ile

Arg

Leu

Ile

Asp

440

Ser

Ala

Thr

Leu

Lys

520

His

Ser

Cys

Thr

Asn

425

Ala

Leu

Pro

Leu

505

Leu

His

Gly

Glu

Phe

410

Ile

Ile

Glu

Asp

Asp

490

Trp

His

Arg

Lys

395

Leu

Gln

Asp

Leu

Arg

475

Lys

Leu

Phe

Ser

Pro

Thr

Leu

Leu

Gly

460

Ser

Leu

Phe

Leu

Asn
540
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Pro

Glu

Ala

Gly

445

Asn

Asn

Leu

Gly

Asp

525

Gly

Met

Lys

Pro

430

Pro

Ile

Lys

Ile

Val

510

Ser

His

Ala

Glu

415

Asn

Glu

Glu

Ile

Ala

495

Ser

Tyr

Gln

Ile

400

Cys

Arg

Val

Leu

Leu

480

Met

Tyr

Val

Asn



<220>
<221>
<223>

<400>

MISC_FEATURE
fusion protein

53

Met Gln Pro

1

Ala

Leu

Ser

Leu

65

Asn

Gln

Gly

Ile

Lys

145

Gly

Leu

Ile

Gln

50

Pro

Lys

Val

Ser

Ala

130

Asn

Gln

Val

Gln

35

Asp

Ser

Thr

Leu

Ile

115

Leu

Ala

Asp

Gly

Ser

20

Ala

Ser

Asn

Val

Gln

100

Ala

Val

Leu

Lys

Ser

Asp

Gly

Gly

Leu

Thr

85

Ala

Leu

Arg

Gln

Gln

Ala

Gly

Ile

Thr

Ser

70

Arg

Arg

Gly

Ala

Ser

150

Leu

Leu

Thr

Val

Leu

55

His

Leu

Pro

Val

Gln

135

Ser

Leu

His

Leu

Leu

40

Asp

Cys

Leu

Arg

Ala

120

Gln

Asn

Ala

Leu

Gly

25

Gly

Leu

Gln

Ala

Gly

105

Thr

Asn

Glu

Ile

Pro

10

Gln

Ser

Phe

Leu

Pro

90

Arg

Ser

Ala

Ala

His

Thr

Gly

Val

Glu

75

Ile

Leu

Ala

Asn

Ile
155

Leu

Ala

Lys

Arg

60

Ala

Gly

Phe

Gln

Asp

140

Arg

Ser Lys Ile
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Tyr

Lys

Glu

45

Leu

Ile

Lys

Gly

Ile

125

Ile

Gln

Gln

Ile

Ile

30

Leu

Leu

Thr

Asn

Pro

110

Thr

Leu

Leu

Ile

15

Asp

His

Pro

Gln

Leu

95

Ile

Ala

Ala

Thr

Ala

Ile

Arg

Ile

Val

Tyr

80

Glu

Ile

Ala

Leu

Tyr

160

Val



Asn

Gly

Thr

Leu

225

Met

Gly

Leu

Leu

Val

305

Glu

Cys

Leu

Glu

Thr

Ile

210

Ser

Lys

Leu

Ile

Val

290

Thr

Gly

Arg

Gln

Gln

Lys

195

Phe

Tyr

Gln

Leu

Ile

275

Tyr

Pro

Met

Thr

Gly
355

Ile

180

Leu

Gly

Ile

Ala

Ser

260

Arg

Gln

Ile

Ser

Val

340

Asn

165

Leu

Ala

Glu

Leu

Arg

245

Gly

Val

Pro

Ala

Arg

325

Thr

Ile

Pro

Val

Gln

Arg

230

Ser

Gln

Asn

Tyr

Pro

310

Lys

Thr

Ser

Ala

Gln

Ile

215

Leu

Ser

Val

Leu

Val

295

Glu

Asp

Tyr

Ser

Leu

Leu

200

Asn

Thr

Leu

Ile

Met

280

Leu

Cys

Cys

Thr

Cys
360

Asp

185

Asn

Asn

Gly

Ser

Gly

265

Arg

Pro

Val

Thr

Leu

345

Arg

170

Gln

Leu

Pro

Ala

Leu

250

Tyr

Thr

Ile

Ile

Glu

330

Ala

Leu

Tyr

Val

Glu

235

Val

Asp

Gln

Thr

Gln

315

Leu

Arg

Asp

Leu

Leu

220

Leu

Gln

Pro

Lys

Leu

300

Lys

Glu

Asp

Tyr Gln Gln
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Cys

Ile

205

Ala

Asn

Leu

Ser

Ile

285

Asn

Gly

Gln

Thr

Ser
365

Ala

190

Glu

Thr

Asn

Val

Val

270

Asp

Ser

Thr

Asp

Arg

350

Gly

175

Val

Met

Ile

Val

Ser

255

Gln

Arg

Asn

Ile

Ile

335

Leu

Thr

Leu

Thr

Pro

Leu

240

Lys

Gly

Ala

Ile

Ile

320

Ile

Cys

Gln



Leu

Asp

385

Val

Leu

Ser

Thr

Asn

465

Val

Leu

Cys

Gly

His

370

Leu

Lys

Ser

Leu

Pro

450

Ala

Thr

Leu

Arg

Ser
530

<210>
<211>
<212>

Thr

Val

Gly

Val

Asn

435

Leu

Ala

Gly

Phe

Ser

515

Glu

54
541
PRT

Pro

Ser

Tyr

Asp

420

Pro

Glu

Leu

Gly

Gly

500

Arg

Arg

Phe

Cys

Pro

405

Asn

Thr

Ile

Ala

Asn

485

Asn

Lys

Gly

Ile

Arg

390

Leu

Leu

Ile

Asp

Lys

470

Leu

Gln

Val

Thr

375

Cys

Thr

Val

Ile

Ser

455

Val

Ser

Gly

Gln

Gly
535

Tyr

Leu

Ile

Leu

Asp

440

Leu

Glu

Asn

Trp

Arg

520

Val

Asn

Arg

Ile

Asn

425

Pro

Ile

Glu

Trp

Ser

505

Arg

Gly

Gly

Pro

Thr

410

Ile

Leu

Gln

Ser

Tyr

490

Leu

Tyr

Thr

Ala

Pro

395

Arg

Glu

Thr

Glu

Asp

475

Ile

Leu

Gln

Ile

Val

380

Met

Ser

Thr

Arg

Ala

460

Lys

Val

Leu

Gln

Gln
540
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Ile

Ile

Val

His

Val

445

Gln

Tyr

Leu

Thr

Asp

525

Tyr

Ala

Ile

Cys

His

430

Ile

Asp

Leu

Val

Val

510

Asp

Met

Asn

Thr

Gln

415

Asn

Ala

His

Arg

Ile

495

Leu

Ser

Ser

Cys

Gln

400

Glu

Phe

Thr

Ala

Ala

480

Val

Leu

Val



<213>

<220>
<221>
<223>

<400>

Avian paramyxovirus 14

MISC_FEATURE
fusion protein

54

Met Glu Lys

1

Val

Gly

Ile

Tyr

65

Gly

Arg

Leu

Gln

Arg
145

Lys

Lys

Ala

50

Asn

Pro

Thr

Gly

Ala

130

Asn

Ala

Glu

35

Val

Glu

Ile

Arg

Leu

115

Gln

Thr

Gly

Leu

20

His

Lys

Gln

Asn

Glu

100

Ala

Asp

Asn

Thr

Asp

Glu

Leu

Leu

Asp

85

Gly

Thr

Asn

Asn

Val

Asn

Leu

Ile

Lys

70

Asn

Lys

Ala

Ala

Ala
150

Leu

Thr

Lys

Pro

55

Asn

Ile

Leu

Ala

Arg

135

Val

Phe

Lys

Ile

40

Phe

Tyr

Lys

Ile

Gln

120

Ala

Ser

Leu

Leu

25

Tyr

Leu

Asn

Leu

Gly

105

Val

Ile

Glu

Ala

10

Leu

Gln

Pro

Ala

Val

90

Ala

Thr

Leu

Leu

Ala

Gly

Ser

Ser

Thr

75

Leu

Ile

Ala

Thr

Lys
155

Leu

Ala

Ser

Thr

60

Ile

Ser

Ile

Ala

Leu

140

Thr
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Thr

Gly

Val

45

Lys

Asn

Gly

Gly

Ile

125

Lys

Gly

Leu

Ile

30

Asn

Arg

Arg

Val

Thr

110

Ala

Glu

Leu

Tyr

15

Ala

Gly

Glu

Leu

Lys

95

Ala

Leu

Ser

Ser

Asn

Ser

Tyr

Cys

Met

80

Thr

Ala

Glu

Ile

Glu
160



Val

Met

Gly

Asn

Tyr

225

Ala

Gly

Val

Leu

Ile

305

Ile

Leu

His

Ser

Pro

Ile

Gln

210

Gln

Asp

Arg

Ser

Gln

290

Pro

Ser

Thr

Ser

Ile

Ala

Gln

195

Ile

Leu

Arg

Ile

Ile

275

Ser

Arg

Pro

Thr

Ser

Ala

Leu

180

Leu

Thr

Cys

Asn

Val

260

Pro

Ile

Tyr

Cys

Ser

340

Cys

Leu

165

Ser

Ser

Asn

Gly

Glu

245

Gln

Ser

Ser

Ile

Val

325

Leu

Thr

Ser

Asn

Gln

Pro

Gly

230

Leu

Tyr

Val

Val

Val

310

Leu

Pro

Tyr

Lys

Leu

Tyr

Ala

215

Asp

Glu

Asp

Ser

Asp

295

Thr

Thr

Glu

Thr

Thr

Ser

Leu

200

Leu

Phe

Ser

Thr

Thr

280

Met

Ser

Ala

Ser

Ser

Gln

Cys

185

Thr

Gln

Ser

Leu

Ala

265

Leu

Asp

Gly

Thr

Val

345

Asn

Asp

170

Glu

Glu

Pro

Leu

Tyr

250

Asp

Ser

His

Arg

Ala

330

Leu

Tyr

Ile

Val

Leu

Leu

235

Glu

Gln

Gly

Gly

Val

315

Val

Lys

Ile

Val

Thr

Ser

220

Leu

Ala

Leu

Tyr

Glu

300

Ile

Tyr

Cys

Ser Gly Vval
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Asn

Gly

Ala

205

Met

Asp

Asn

Val

Arg

285

Gly

Glu

Cys

Leu

Leu

Thr

Leu

190

Val

Gln

Lys

Leu

Ile

270

Val

Lys

Glu

Asn

Asp

350

Glu

Gln

175

Lys

Phe

Ala

Ile

Val

255

Ile

Thr

Ala

Met

Arg

335

Gly

Thr

Ile

Ile

Gly

Leu

Gly

240

Thr

Gln

Glu

Val

Asp

320

Leu

Asp

Arg



Tyr

Cys

385

Pro

Gly

Asn

Ile

Asp

465

Ile

Val

Lys

Pro

Ile

370

Lys

Leu

Ile

Ile

Ser

450

Tyr

Val

Val

Asn

Tyr
530

<210>
<211>

355

Ala

Cys

Thr

Thr

Thr

435

Thr

Ile

Asn

Val

Thr

515

Val

55
551

Phe

Leu

Ile

Leu

420

Ile

Glu

Asp

Asp

Trp

500

Leu

Ser

Asp

Asp

Ile

405

Leu

Gly

Leu

Lys

Thr

485

Cys

Arg

Ser

Gly

Pro

390

Ser

Ile

Pro

Gly

Ser

470

Ala

Ile

Ala

Gly

Met

375

Pro

Lys

Asp

Asp

Lys

455

Asn

Val

Gly

Val

Lys
535

360

Leu

Tyr

Glu

Ala

Gln

440

Leu

Glu

Ile

Leu

Ala

520

His

Ile

Ile

Val

Glu

425

Phe

Asn

Leu

Val

Thr

505

Ile

Ala

Ala

Ile

Cys

410

Phe

Ala

Asn

Leu

Leu

490

Val

Lys

Lys

Asn

Pro

395

Lys

Thr

Pro

Ser

Asn

475

Cys

Gly

Gly

Asn

Cys

380

Gln

Lys

Gly

Ser

Ile

460

Arg

Val

Leu

Thr

Ser
540
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365

Arg

Asn

Val

Glu

Gly

445

Asn

Val

Met

Ile

Ser

525

Ser

Ser

Lys

Thr

Tyr

430

Ala

Lys

Asn

Ser

Tyr

510

Ile

Ile

Gly

Leu

415

Gly

Leu

Ala

Val

Ala

495

Val

Glu

Val

Lys

400

Asp

Leu

Asp

Glu

Asp

480

Leu

Ser

Asn



<212>
<213>

<220>
<221>
<223>

<400>

PRT

Avian paramyxovirus UP0216

MISC_FEATURE
fusion protein

55

Met Ile Phe

1

Leu

Arg

Asn

Pro

65

Ser

Ile

Ala

Thr

Asn
145

Thr

Gln

Leu

50

Asn

Tyr

Arg

Arg

Ser

130

Ala

Leu

Leu

35

Tyr

Val

Asn

Arg

Leu

115

Ala

Glu

Thr

Pro

20

Ala

Thr

Pro

Lys

Ile

100

Val

Gln

Asn

Met

Leu

Ala

Ser

Gln

Thr

85

His

Gly

Ile

Ile

Tyr

Gly

Ala

Ser

Gly

70

Leu

Glu

Ala

Thr

Leu
150

His

Ile

Gly

Gln

55

Arg

Thr

Ser

Ile

Ala

135

Lys

Val

Gln

Ile

40

Thr

Glu

Ser

Thr

Ile

120

Ala

Leu

Thr

Leu

25

Val

Gly

Ala

Leu

Thr

105

Gly

Ala

Lys

Val

10

Ala

Val

Thr

Cys

Leu

90

Glu

Ser

Ala

Gln

Leu

Arg

Thr

Ile

Met

75

Ser

Thr

Val

Leu

Ser
155

Leu

Ala

Gly

Val

60

Arg

Pro

Ala

Ala

Ile

140

Ile
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Leu

Ser

Glu

45

Val

Asp

Leu

Gly

Leu

125

Gln

Ala

Leu

Ile

30

Lys

Lys

Pro

Gly

Leu

110

Gly

Ala

Ala

Ser

15

Asp

Ala

Leu

Leu

Glu

95

Val

Val

Asn

Thr

Leu

Gly

Ile

Leu

Thr

80

Ala

Gln

Ala

Lys

Asn
160



Glu

Val

Gln

Asn

Ser

225

Gly

Gln

Leu

Ser

Ser

305

Val

Ile

Ala

Gly

Glu

Leu

210

Pro

Gly

Leu

Tyr

Val

290

Val

Thr

Glu

Val

Lys

Ile

195

Tyr

Ala

Asn

Ser

Asp

275

Ser

Ser

Thr

Thr

His

Met

180

Asp

Leu

Leu

Leu

Ala

260

Ser

Ser

Thr

Val

Asp
340

Glu

165

Gln

Cys

Thr

Ser

Asp

245

Leu

Gln

Leu

Asp

Gly

325

Ile

Val

Asp

Ile

Glu

Pro

230

Val

Ile

Thr

Asn

Lys

310

Thr

Asp

Thr

Phe

Arg

Leu

215

Leu

Leu

Ser

Gln

Asn

295

Gly

Val

Leu

Asp

Ile

Ile

200

Thr

Ser

Leu

Ser

Leu

280

Met

Phe

Thr

Phe

Gly

Asn

185

Ser

Thr

Ile

Ser

Gly

265

Leu

Arg

Ala

Glu

Cys
345

Leu

170

Thr

Gln

Val

Gln

Lys

250

Leu

Gly

Ala

Ala

Glu

330

Thr

Ser

Gln

Gln

Phe

Ala

235

Ile

Ile

Ile

Ile

Ala

315

Leu

Arg

Gln

Phe

Leu

Gly

220

Leu

Gly

Ser

Gln

Phe

300

Leu

Asp

Ile
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Leu

Asn

Gly

205

Pro

Tyr

Val

Gly

Val

285

Leu

Ile

Thr

Val

Ala

Asn

190

Val

Gln

Asn

Gly

Ser

270

Thr

Glu

Pro

Ser

Thr
350

Val

175

Thr

Glu

Ile

Leu

Asn

255

Pro

Leu

Thr

Lys

Tyr

335

Phe

Ala

Ala

Leu

Thr

Ala

240

Asn

Ile

Pro

Leu

Val

320

Cys

Pro



Met

Met

Lys

385

Asp

Ile

Arg

Arg

Leu

465

Glu

Asn

Gly

Ser

Met

Ser

Tyr

370

Gly

Pro

Asp

Leu

Asp

450

Gly

Ser

Ala

Ile

Gln

530

Arg

Pro

355

Ser

Ser

Ala

Ser

Ser

435

Ser

Asn

Asn

Leu

Thr

515

Gln

Ala

Lys

Ile

Ser

Ser

420

Gly

Gln

Val

Gln

Ile

500

Gly

Lys

Gln

Ile

Thr

Val

Ile

405

Val

Ser

Val

Asn

Ile

485

Val

Leu

Thr

Thr

Tyr

Gln

Ala

390

Ile

Cys

Phe

Ile

Asn

470

Leu

Tyr

Ile

Leu

Lys

Ala

Gly

375

Asn

Ser

Arg

Asp

Ile

455

Ser

Glu

Ile

Leu

Met

535

Met

Cys

360

Ala

Cys

Gln

Val

Ser

440

Thr

Ile

Ser

Ile

Ser

520

Trp

Leu

Leu

Lys

Asn

Ile

425

Thr

Gly

Asn

Val

Cys

505

Cys

Leu

Asn

Thr

Met

Tyr

410

Thr

Tyr

Ser

Asn

Asn

490

Thr

Tyr

Gly

Gly

Thr

Thr

395

Gly

Leu

Gln

Leu

Ala

475

Val

Ala

Ile

Asn

Asn

Pro

380

Thr

Glu

Asp

Lys

Asp

460

Leu

Ser

Leu

Met

Asn
540
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Thr

365

Tyr

Cys

Ala

Gly

Asn

445

Ile

Asp

Leu

Ala

Tyr

525

Thr

Ser

Met

Arg

Val

Val

430

Ile

Ser

Lys

Thr

Leu

510

Lys

Leu

Glu

Ser

Cys

Ser

415

Thr

Thr

Thr

Ile

Ser

495

Ile

Met

Asp

Cys

Val

Ala

400

Leu

Leu

Ile

Glu

Glu

480

Thr

Cys

Arg

Gln



545

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

<220>
<221>
<223>

<400>

56
552
PRT

Atlantic salmon paramyxovirus

MISC_FEATURE
fusion protein

56

Met Asp Gly Pro Lys

1

Pro

Phe

Arg

Cys

65

Ile

Val

Phe

Gln

Ala

Glu

Tyr

50

Gly

Thr

Glu

Gly

Ile
130

Arg

Lys

35

Met

Ile

Pro

Arg

Leu

115

Thr

Gly

20

Gly

Val

Lys

Ile

Glu

100

Ile

Ala

5

Gln

Thr

Ile

Glu

Ser

85

Val

Val

Gly

550

Phe

Val

Ala

Lys

Val

70

Thr

Ala

Ala

Ile

Arg

Asp

Asn

Met

55

Asn

Thr

Leu

Ala

Ala
135

Phe

Tyr

Leu

40

Met

Leu

Leu

Gln

Gly

120

Leu

Val

Asp

25

Lys

Pro

Tyr

Asn

Pro

105

Ala

His

Leu

10

Lys

Ile

Asn

Lys

Tyr

90

Asn

Leu

Leu

Leu

Ser

Leu

Glu

75

Ile

Gly

Thr

Ile

Leu

Val

Gly

60

Ser

Lys

Thr

Leu

Asn Ser Leu

140
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Leu

Lys

Ser

45

Pro

Ile

Ser

Ile

Ala

125

Glu

Leu

Val

30

Ser

Met

Leu

Glu

Val

110

Thr

Asn

Thr

15

Gly

Gln

Asn

Arg

Ile

95

Arg

Ser

Ala

Ala

Ile

Gln

Gln

Leu

80

Gln

Phe

Ala

Lys



Ala

145

Gln

Leu

Gly

Tyr

Glu

225

Leu

Asp

Leu

Thr

Val

305

Arg

Ile

Lys

Gln

Cys

Ser

210

Ala

His

Ile

Val

Leu

290

Asp

Asn

Lys

Ile

Asp

Thr

195

Glu

Pro

Gly

Leu

Gly

275

Arg

Gly

Thr

Gly

Gln

Gln

180

Ala

Leu

Leu

Met

Arg

260

Met

Asp

Ser

Leu

Leu

Asp

165

Val

Ala

Ile

Thr

Ile

245

Thr

Asn

Thr

Glu

Met
325

Thr

150

Ala

Asn

Gly

Met

Ile

230

Arg

Asn

Ile

Lys

Trp

310

Gly

Asp

Thr

Thr

Asn

Ile

215

Gln

Glu

Ser

Val

Ile

295

Gln

Gly

Ala

Ala

Asn

Thr

200

Phe

Ala

Tyr

Val

Leu

280

Val

Thr

Val

Ile

Gly

Ile

185

Leu

Gly

Leu

Gly

Thr

265

Glu

Asn

Leu

Asp

Lys

Thr

170

Ile

Gly

Pro

Ala

Tyr

250

Gly

Ile

Leu

Val

Leu
330

Glu

155

Val

Pro

Ile

Ser

Gly

235

Thr

Arg

Asn

Gly

Pro

315

Ser

Ser

Ile

Ala

Ala

Leu

220

Ala

Pro

Val

Leu

Lys

300

Glu

Arg
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Asn

Ala

Ile

Leu

205

Gly

Phe

Ser

Ile

Pro

285

Ile

Trp

Cys

Leu

Leu

Asn

190

Thr

Asn

Asn

Asp

Asp

270

Thr

Thr

Leu

Val

Ala

Asn

175

Thr

Arg

Pro

Gly

Ile

255

Val

Leu

Tyr

Ala

Val
335

Ile

160

Ala

Leu

Tyr

Val

Asp

240

Glu

Asp

Tyr

Asn

Ile

320

Ser



Ser

Ser

Arg

Ile

385

Val

Asn

Pro

Pro

Val

465

Lys

Leu

Ile

Arg

Ile

Val

370

Leu

Pro

Asp

Lys

Glu

450

Glu

Ile

Val

Val

Asp

Ile

355

Val

Ala

Ile

Cys

Ala

435

Val

Gln

Leu

Ala

Cys
515

Leu

340

Ser

Asn

Asn

Ile

Lys

420

Val

Asn

Asp

Ser

Val

500

Trp

Ile

Cys

Ser

Cys

Gln

405

Leu

Asn

Val

Leu

Gly

485

Ile

Leu

Cys

Leu

Val

Ile

390

Lys

Val

Val

Asn

Ala

470

Ile

Leu

Ser

Lys

Asn

Ala

375

Ser

Gly

Gly

Thr

Pro

455

Ser

Asn

Ser

Ile

Gln

Gly

360

Pro

Thr

Asp

Val

Phe

440

Val

Ser

Pro

Leu

Leu
520

Asp

345

Asn

Arg

Thr

Asn

Asp

425

Asn

Asp

Arg

Asn

Val

505

Thr

Pro

Thr

Tyr

Cys

Thr

410

Gly

Leu

Ile

Asp

Ile

490

Cys

Lys

Val

Glu

Ala

Leu

395

Leu

Tyr

Pro

Ser

His

475

Ile

Ala

Trp

Phe

Ser

Val

380

Cys

Thr

Val

His

Gly

460

Leu

Asn

Met

Val
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Ser

Cys

365

Ile

Gly

Ala

Phe

Leu

445

Ala

Ala

Thr

Val

Arg
525

Leu

350

Pro

Arg

Asp

Met

Arg

430

Asn

Leu

Lys

Glu

Val

510

Ser

Asp

Arg

Gly

Pro

Ser

415

Pro

Leu

Gly

Ser

Met

495

Ile

Cys

Thr

Asn

Asn

Gly

400

Ile

Gly

Gly

Lys

Glu

480

Val

Gly

Arg



Ala Asp Cys Arg Arg Pro Asn Lys Gly Pro Asp Leu Gly Pro Ile Met

530

535

Ser Ser Gln Asp Asn Leu Ser Phe

545

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

<220>
<221>
<223>

<400>

57
321
PRT

Human respiratory syncytial virus

MISC_FEATURE
attachment glycoprotein

57

Met Ser Lys

1

Trp

Leu

Ile

Ala

65

Asn

Leu

Thr

Asp

Asn

Ile

50

Asn

Gln

Gly

Ile

Thr

Leu

35

Ser

His

Ile

Ile

Leu

Thr

Leu

20

Lys

Thr

Lys

Lys

Ser

100

Ala

Lys

Asn

Ser

Ser

Val

Asn

85

Phe

Ser

550

Asp

His

Ile

Leu

Thr

70

Thr

Ser

Thr

Gln

Leu

Ala

Ile

55

Leu

Thr

Asn

Thr

Arg

Leu

Gln

40

Ile

Thr

Pro

Leu

Pro

Thr

Phe

25

Ile

Ala

Thr

Thr

Ser

105

Ser

Ala

10

Ile

Thr

Ala

Ala

Tyr

90

Gly

Lys

Ser

Leu

Ile

Ile

75

Leu

Thr

540

Thr

Ser

Ser

Ile

60

Ile

Thr

Thr

Ala Glu Ser
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Leu

Cys

Ile

45

Phe

Gln

Gln

Leu

Thr

Glu

Leu

30

Leu

Ile

Asp

Asn

Gln

110

Pro

Arg

15

Tyr

Ala

Ala

Ala

Pro

95

Ser

Gln

Thr

Met

Ser

Thr

80

Gln

Thr

Ser



Thr

Lys

145

Asn

Ser

Lys

Lys

Ala

225

Thr

Glu

Tyr

Leu

Thr
305

Thr

130

Pro

Asp

Asn

Pro

Thr

210

Leu

Asn

His

Leu

His

290

Thr

115

Val

Thr

Phe

Asn

Gly

195

Thr

Thr

Ile

Thr

Ser

275

Ser

Ser

Lys

Thr

His

Pro

180

Lys

Lys

Thr

Arg

Ser

260

Pro

Thr

Glu

Ile

Lys

Phe

165

Thr

Lys

Lys

Lys

Thr

245

Gln

Ser

Thr

Tyr

Ile

Gln

150

Glu

Cys

Thr

Asp

Pro

230

Thr

Glu

Gln

Ser

Leu
310

Asn

135

Arg

Val

Trp

Thr

Pro

215

Thr

Leu

Glu

Val

Glu

295

Ser

120

Thr

Gln

Phe

Ala

Thr

200

Lys

Gly

Leu

Thr

Tyr

280

Gly

Gln

Thr

Asn

Asn

Ile

185

Lys

Pro

Lys

Thr

Leu

265

Thr

Tyr

Ser

Thr

Lys

Phe

170

Cys

Pro

Gln

Pro

Ser

250

His

Thr

Leu

Leu

Thr Gln
140

Pro Gln
155

Val Pro

Lys Arg

Thr Lys

Thr Thr
220

Thr Ile
235

Asn Thr

Ser Thr

Ser Gly

Ser Pro

300

Ser Ser
315
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125

Ile

Asn

Cys

Ile

Lys

205

Lys

Asn

Lys

Thr

Gln

285

Ser

Ser

Leu

Lys

Ser

Pro

190

Pro

Pro

Thr

Gly

Ser

270

Glu

Gln

Asn

Pro

Pro

Ile

175

Asn

Thr

Lys

Thr

Asn

255

Glu

Glu

Val

Thr

Ser

Asn

160

Cys

Lys

Leu

Glu

Lys

240

Pro

Gly

Thr

Tyr

Thr
320



Lys

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

<220>
<221>
<223>

<400>

58
616
PRT

Newcastle disease virus

MISC_FEATURE
hemagglutinin-neuraminidase protein

58

Met Glu Arg Gly

1

Ala

Thr

Asn

Lys

65

Met

Leu

Gln

Lys

Ile

Ala

50

Val

Asp

Asn

Ile

Asn

Val

35

Ser

Glu

Arg

Thr

Asn
115

Thr

20

Thr

Thr

Asp

Ile

Glu

100

Gly

Val Ser Gln

5

Trp

Leu

Pro

Lys

Tyr

85

Ser

Ala

Arg

Ala

Gln

Ile

70

Lys

Thr

Ala

Leu

Ile

Asp

55

Thr

Gln

Ile

Asn

Val

Val

Ser

40

Leu

Ser

Val

Met

Ala
120

Ala

Phe

25

Ala

Glu

Ala

Ala

Asn

105

Ser

Leu Glu
10

Arg Val

Ala Ala

Gly Ile

Leu Gly

75

Leu Glu
90

Ala Leu

Gly Cys

Asn

Thr

Leu

Pro

60

Ala

Ser

Thr

Gly
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Asp

Val

Ala

45

Val

Ser

Pro

Ser

Ala
125

Glu

Leu

30

Phe

Ala

Gln

Leu

Leu

110

Pro

Arg
15

Phe

Ser

Ile

Asp

Ala

95

Ser

Val

Glu

Leu

Met

Ser

Val

80

Leu

Tyr

Pro



Asp

Thr

145

Asn

Ser

Leu

Gly

Arg

225

Ser

Thr

Gly

His

Gly
305

Pro

130

Ser

Phe

Phe

Ser

Val

210

Ser

Ala

Glu

Arg

Thr

290

Ser

Asp

Asp

Ile

Asp

Gly

195

Leu

Ile

Thr

Glu

Leu

275

Leu

Phe

Tyr

Val

Pro

Met

180

Cys

Arg

Asn

Pro

Glu

260

Gly

Phe

Ile

Ile

Thr

Ala

165

Ser

Arg

Thr

Leu

Leu

245

Asp

Phe

Gly

Asn

Gly

Ser

150

Pro

Ala

Asp

Ser

Asp

230

Gly

Tyr

Asp

Asp

Asn
310

Gly

135

Phe

Thr

Thr

His

Ala

215

Asp

Cys

Gln

Gly

Trp

295

Arg

Ile

Tyr

Thr

His

Ser

200

Thr

Thr

Asp

Ser

Gln

280

Val

Val

Gly

Pro

Gly

Tyr

185

His

Gly

Gln

Met

Thr

265

Tyr

Ala

Trp

Lys

Ser

Ser

170

Cys

Ser

Arg

Asn

Leu

250

Asp

His

Asn

Phe

Glu

Ala

155

Gly

Tyr

His

Val

Arg

235

Cys

Pro

Glu

Tyr

Pro
315

Leu

140

Phe

Cys

Thr

Gln

Phe

220

Lys

Ser

Thr

Arg

Pro

300

Val
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Ile

Gln

Thr

His

Tyr

205

Phe

Ser

Lys

Leu

Asp

285

Gly

Tyr

Val

Glu

Arg

Asn

190

Leu

Ser

Cys

Val

Met

270

Leu

Val

Gly

Asp

His

Ile

175

Val

Ala

Thr

Ser

Thr

255

Val

Asp

Gly

Gly

Asp

Leu

160

Pro

Ile

Leu

Leu

Val

240

Glu

His

Val

Gly

Leu
320



Lys

Tyr

Arg

Val

Asp

385

Glu

Gly

Asn

Arg

Cys

465

Asn

Ala

Arg

Pro

Lys

Met

Gln

370

Pro

Gly

Ser

Lys

Pro

450

Val

His

Arg

Val

Gly

Arg

Ala

355

Gln

Val

Arg

Ser

Thr

435

Gly

Thr

Thr

Leu

Thr

Ser

Tyr

340

Lys

Ala

Leu

Val

Tyr

420

Ala

Ser

Gly

Leu

Asn

500

Arg

Pro

325

Asn

Ser

Ile

Thr

Met

405

Tyr

Thr

Val

Val

Arg

485

Pro

Val

Thr

Asp

Ala

Leu

Val

390

Thr

Ser

Leu

Pro

Tyr

470

Gly

Val

Ser

Asp

Thr

Tyr

Ser

375

Thr

Val

Pro

Gln

Cys

455

Thr

Val

Ser

Ser

Lys

Cys

Lys

360

Ile

Ser

Gly

Ala

Asp

440

Gln

Asp

Phe

Ala

Ser

Arg

Pro

345

Pro

Gly

Asn

Thr

Ile

425

Pro

Ala

Pro

Gly

Val

505

Ser

Gln

330

Asp

Asn

Val

Thr

Ser

410

Leu

Tyr

Ser

Thr
490

Phe

Glu

Asp

Arg

Ser

Ile

395

His

Tyr

Lys

Ala

Pro

475

Met

Asp

Gly

Gln

Phe

Thr

380

Thr

Tyr

Pro

Phe

Arg

460

Ile

Leu

Ser

Thr Lys Ala
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Gln

Glu

Gly

365

Thr

Leu

Leu

Leu

Asn

445

Cys

Val

Asp

Ile

Ala

Tyr

Tyr

350

Gly

Leu

Met

Tyr

Thr

430

Ala

Pro

Phe

Asp

Ala

510

Tyr

Ala

335

Gln

Lys

Ala

Gly

Gln

415

Ile

Phe

Asn

His

Glu

495

Arg

Thr

Ile

Val

Arg

Asp

Ala

400

Arg

Ala

Thr

Ser

Lys

480

Gln

Ser

Thr



Ser

Ile

545

Leu

Ala

Pro

Glu

Thr

530

Ala

Leu

Leu

Ile

Glu
610

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

<220>
<221>
<223>

<400>

515

Cys

Glu

Val

Thr

Phe

595

Tyr

59
316
PRT

Human respiratory syncytial virus

Phe

Ile

Glu

Thr

580

Cys

Ala

Lys

Ser

Ile

565

Gln

Ala

Gln

MISC_FEATURE

receptor-binding glycoprotein

59

Val

Asn

550

Leu

Gly

Val

Ser

Val

535

Thr

Arg

His

Thr

Trp
615

520

Lys

Leu

Asp

Pro

Asn

600

Pro

Thr

Phe

Glu

Gly

585

Gln

Gly

Gly

Gly

570

Trp

Thr

Lys

Glu

555

Arg

Asn

Asp

Val

540

Phe

Ser

Asp

His

525

Tyr

Arg

Glu

Glu

Arg
605

Cys

Ile

Ala

Val

590

Gln

Leu Ser

Val Pro
560

Arg Ser
575

Val Asp

Lys Leu

Met Ser Lys Asn Lys Asn Gln Arg Thr Ala Arg Thr Leu Glu Lys Thr

1

5

10

15

Trp Asp Thr Leu Asn His Leu Ile Val Ile Ser Ser Cys Leu Tyr Lys

20

25

30

Leu Asn Leu Lys Ser Ile Ala Gln Ile Ala Leu Ser Val Leu Ala Met

35

40
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45



Ile

Ala

65

Asn

Glu

Thr

Thr

Lys

145

Asp

Gly

Lys

Lys

Lys
225

Ile

50

Asn

His

Arg

Asn

Thr

130

Pro

Asp

Asn

Pro

Thr

210

Glu

Ser

His

Thr

Val

Ser

115

Ala

Ser

Tyr

Asn

Lys

195

Thr

Thr

Thr

Lys

Glu

Ser

100

Ala

Gln

Thr

His

Gln

180

Lys

Asn

Thr

Ser

Val

Lys

85

Pro

Thr

Thr

Lys

Phe

165

Leu

Lys

Lys

Ile

Leu

Thr

70

Asn

Ser

Ile

Lys

Pro

150

Glu

Cys

Pro

Arg

Asn
230

Ile
55

Leu

Ile

Lys

Ser

Gly

135

Arg

Val

Lys

Thr

Asp

215

Pro

Ile

Thr

Thr

Gln

Pro

120

Arg

Pro

Phe

Ser

Thr

200

Pro

Thr

Ala

Thr

Thr

Pro

105

Asn

Thr

Lys

Asn

Ile

185

Lys

Lys

Thr

Ala

Val

Tyr

90

Thr

Thr

Thr

Asn

Phe

170

Cys

Pro

Thr

Lys

Ile

Thr

75

Leu

Thr

Lys

Thr

Pro

155

Val

Lys

Thr

Pro

Lys
235

Ile

60

Val

Thr

Thr

Ser

Pro

140

Pro

Pro

Thr

Asn

Ala

220

Pro
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Phe

Gln

Gln

Pro

Glu

125

Thr

Lys

Cys

Ile

Lys

205

Lys

Thr

Ile

Thr

Val

Pro

110

Thr

Gln

Lys

Ser

Pro

190

Pro

Thr

Pro

Ile

Ile

Ser

95

Ile

His

Asn

Pro

Ile

175

Asn

Pro

Leu

Lys

Ser

Lys

80

Pro

His

His

Asn

Lys

160

Cys

Asn

Thr

Lys

Thr
240



Thr

Thr

Leu

Ser

Ser
305

Glu

Ser

Asp

Ile

290

Glu

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

<220>
<221>
<223>

<400>

Arg

Lys

Thr
275

Thr

Pro

60
621
PRT

Measles virus

Asp

His

260

Thr

Pro

Ser

Thr

245

Thr

Thr

Glu

Thr

MISC_FEATURE

Hemagglutinin

60

Ser

Glu

Ser

Asn

Ser
310

Met Ser Pro His Arg Asp

1

5

His Pro Lys Gly Ser Arg

20

Asp Arg Pro Tyr Val Leu

35

Leu Ile Gly Leu Leu Ala

50

Thr

Arg

Lys

Thr

295

Asn

Arg

Ile

Leu

Ile
55

Pro

Asp

His

280

Pro

Ser

Ile

Val

Ala

40

Ala

Gln

Thr

265

Thr

Asn

Thr

Asn

Ile

25

Val

Gly

Ser

250

Ser

Ile

Ser

Gln

Ala

10

Asn

Leu

Ile

Thr

Thr

Gln

Thr

Lys
315

Phe

Arg

Phe

Arg

Val

Pro

Gln

Gln

300

Leu

Tyr

Glu

Val

Leu
60
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Leu Asp Thr Thr
255

Gln Ser Thr Val
270

Gln Ser Leu His
285

Thr Pro Thr Ala

Arg Asp Asn Pro
15

His Leu Met Ile
30

Met Phe Leu Ser
45

His Arg Ala Ala



Ile

65

Thr

Lys

Asp

Arg

Arg

145

Glu

Thr

Thr

Tyr

Gln

225

Ser

Val

Tyr

Asn

Ile

Leu

Glu

130

Ile

Leu

Asn

Ile

Leu

210

Gly

Lys

Gly

Thr

Ser

Ile

Val

115

Tyr

Lys

Met

Gln

Arg

195

Ser

Met

Gly

Val

Ala

Ile

Gly

100

Lys

Asp

Leu

Asn

Phe

180

Gly

Arg

Tyr

Ser

Ile

Glu

Glu

85

Asp

Phe

Phe

Asp

Ala

165

Leu

Gln

Gly

Gly

Glu

245

Arg

Ile

70

His

Glu

Ile

Arg

Tyr

150

Leu

Ala

Phe

Tyr

Gly

230

Leu

Asn

His

Gln

Val

Ser

Asp

135

Asp

Val

Val

Ser

Asn

215

Thr

Ser

Pro

Lys

Val

Gly

Asp

120

Leu

Gln

Asn

Ser

Asn

200

Val

Tyr

Gln

Gly

Ser

Lys

Leu

105

Lys

Thr

Tyr

Ser

Lys

185

Met

Ser

Leu

Leu

Leu

Leu

Asp

90

Arg

Ile

Trp

Cys

Thr

170

Gly

Ser

Ser

Val

Ser
250

Ser

75

Val

Thr

Lys

Cys

Ala

155

Leu

Asn

Leu

Ile

Gly

235

Met

Thr

Leu

Pro

Phe

Ile

140

Asp

Leu

Cys

Ser

Val

220

Lys

His

Gly Ala Pro
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Asn

Thr

Gln

Leu

125

Asn

Val

Glu

Ser

Leu

205

Thr

Pro

Arg

Val

Leu

Pro

Arg

110

Asn

Pro

Ala

Ala

Gly

190

Leu

Met

Asn

Val

Phe

Asp

Leu

95

Phe

Pro

Pro

Ala

Arg

175

Pro

Asp

Thr

Leu

Phe

255

His

Val

80

Phe

Thr

Asp

Glu

Glu

160

Ala

Thr

Leu

Ser

Ser

240

Glu

Met



Thr

Val

Ser

305

Leu

Val

Ser

Thr

Ala

385

Pro

Leu

Pro

Asp

Asn

Ala

290

Val

Val

Pro

His

Thr

370

Cys

Leu

Ser

Leu

Asn
450

Tyr

275

Leu

Thr

Lys

Leu

Arg

355

Arg

Lys

Lys

Leu

Ile

435

Val

260

Phe

Val

Leu

Ser

340

Gly

Thr

Gly

Asp

Thr

420

Thr

Tyr

Glu

Glu

Pro

Gly

325

Thr

Val

Asp

Lys

Asn

405

Val

His

Trp

Gln

Leu

Tyr

310

Val

Asp

Ile

Asp

Asn

390

Arg

Glu

Gly

Leu

Pro

Arg

295

Gln

Trp

Asp

Ala

Lys

375

Gln

Ile

Leu

Ser

Thr
455

Val

280

Phe

Gly

Lys

Pro

Asp

360

Leu

Ala

Pro

Lys

Gly

440

Ile

265

Ser

Ala

Ser

Ser

Val

345

Asn

Arg

Leu

Ser

Ile

425

Met

Pro

Asn

Ala

Gly

Pro

330

Ile

Gln

Met

Cys

Tyr

410

Lys

Asp

Asp

Leu

Lys

315

Thr

Asp

Ala

Glu

Glu

395

Gly

Ile

Leu

Phe

Cys

300

Gly

Asp

Arg

Lys

Thr

380

Asn

Val

Ala

Tyr

Pro Met Lys

460
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Ser

285

His

Val

Met

Leu

Trp

365

Cys

Pro

Leu

Ser

Lys

445

Asn

270

Asn

Arg

Ser

Gln

Tyr

350

Ala

Phe

Glu

Ser

Gly

430

Thr

Leu

Cys

Glu

Phe

Ser

335

Leu

Val

Gln

Trp

Val

415

Phe

Asn

Ala

Met

Asp

Gln

320

Trp

Ser

Pro

Gln

Ala

400

Asn

Gly

His

Leu



Gly

465

Asn

Pro

Asn

Tyr

Pro

545

Gly

Leu

His

Thr

Val

Leu

Thr

Leu

Asp

530

Ser

Val

Trp

Ile

Arg
610

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

<220>

Ile

Phe

Tyr

Val

515

Thr

Arg

Pro

Cys

Thr

595

Glu

61
582
PRT

Asn

Thr

Leu

500

Ile

Ser

Ser

Ile

Arg

580

His

Asp

Thr

Val

485

Pro

Leu

Arg

Phe

Glu

565

His

Ser

Gly

Mumps virus

Leu

470

Pro

Ala

Pro

Val

Ser

550

Leu

Phe

Gly

Thr

Glu

Ile

Glu

Gly

Glu

535

Tyr

Gln

Cys

Met

Asn
615

Trp

Lys

Val

Gln

520

His

Phe

Val

Val

Val

600

Arg

Ile

Glu

Asp

505

Asp

Ala

Tyr

Glu

Leu

585

Gly

Arg

Pro

Ala

490

Gly

Leu

Val

Pro

Cys

570

Ala

Met

Gln

Arg

475

Gly

Asp

Gln

Val

Phe

555

Phe

Asp

Gly

Gly

Phe

Glu

Val

Tyr

Tyr

540

Arg

Thr

Ser

Val

Cys
620
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Lys

Asp

Lys

Val

525

Tyr

Leu

Trp

Glu

Ser

605

Gln

Val

Cys

Leu

510

Leu

Val

Pro

Asp

Ser

590

Cys

Ser

His

495

Ser

Ala

Tyr

Ile

Gln

575

Gly

Thr

Pro

480

Ala

Ser

Thr

Ser

Lys

560

Lys

Gly

Val



<221>
<223>

<400>

61

Met Glu Pro

1

Pro

Phe

Ile

Ser

65

Met

Thr

Ser

Ser

Asn

145

His

Gly

Arg

Val

50

Asn

Ile

Val

Thr

Thr

130

Lys

Pro

Pro

Ile

35

Thr

Gln

Ala

Ser

Leu

115

Asn

Phe

Leu

Ser

Val

20

Leu

Leu

Leu

Ser

Leu

100

Ala

Ile

Ile

Asn

MISC_FEATURE
hemagglutinin-neuraminidase

Lys

Ile

Val

Gly

Ser

Ala

85

Pro

Thr

Pro

Ile

Met
165

Leu

Asn

Leu

Glu

Ser

70

Val

Leu

Ile

Leu

Glu

150

Pro

Phe

Ala

Ser

Leu

55

Ile

Gly

Gln

Cys

Val

135

Asp

Ser

Thr

Ala

Val

40

Val

Ala

Val

Ile

Thr

120

Asn

Tyr

Phe

Met

Asp

25

Gln

Arg

Asp

Met

Glu

105

Gly

Asp

Ala

Ile

Ser

10

Lys

Ala

Met

Lys

Asn

90

Gly

Lys

Leu

Thr

Pro
170

Asp

Lys

Val

Ile

Ile

75

Gln

Asn

Lys

Arg

His

155

Thr

Asn

Thr

Thr

Asn

60

Arg

Val

Gln

Gln

Phe

140

Asp

Ala
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Ala

Phe

Leu

45

Asp

Glu

Ile

Asn

Val

125

Ile

Phe

Thr

Thr

Arg

30

Ile

Gln

Ser

His

Gln

110

Ser

Asn

Ser

Ser

Phe

15

Thr

Leu

Gly

Ala

Gly

95

Leu

Asn

Gly

Ile

Pro
175

Ala

Cys

Val

Leu

Thr

80

Val

Leu

Cys

Ile

Gly

160

Asn



Gly

Tyr

Asn

Pro

225

Arg

Cys

Pro

Glu

Val

305

Pro

Ala

Pro

Tyr

Cys

Thr

Gln

210

Met

Lys

Tyr

Pro

Arg

290

Pro

Ala

Arg

Gln

Phe

Thr

His

195

Tyr

Phe

Ser

Val

Thr

275

Thr

Gly

Tyr

Glu

Gln

355

Ser

Arg

180

Asn

Ile

Lys

Cys

Ser

260

Gln

Ile

Val

Gly

Phe

340

Asp

Asn

Ile

Val

Ser

Thr

Ser

245

Thr

Lys

Ser

Gly

Gly

325

Phe

Leu

Arg

Pro

Ile

Met

Leu

230

Ile

Gln

Leu

Pro

Ser

310

Val

Arg

Asp

Arg

Ser

Asn

Gly

215

Lys

Ala

Leu

Thr

Thr

295

Gly

Leu

Pro

Gln

Val

Phe

Ala

200

Ile

Ile

Thr

Glu

Leu

280

Gly

Ile

Pro

Val

Arg

360

Gln

Ser

185

Asn

Leu

Gln

Val

Thr

265

Leu

Leu

Tyr

Asn

Asn

345

Ala

Ser

Leu

Cys

Val

Tyr

Pro

250

Asp

Phe

Glu

Phe

Ser

330

Pro

Leu

Gly

Lys

Gln

Leu

235

Asp

Asp

Tyr

Gly

Glu

315

Ser

Tyr

Arg

Lys

Asp

Thr

220

Ser

Gly

Tyr

Asn

Asn

300

Asn

Leu

Asn

Ser

Ala Phe Leu
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Thr

His

205

Ala

Asp

Cys

Ala

Asp

285

Trp

Lys

Gly

Pro

Tyr

365

Val

His

190

Thr

Ser

Gly

Ala

Gly

270

Thr

Ala

Leu

Val

Cys

350

Phe

Cys

Trp

Ser

Gly

Leu

Met

255

Ser

Val

Thr

Ile

Lys

335

Ser

Pro

Ala

Cys

Ser

Tyr

Asn

240

Tyr

Ser

Thr

Leu

Phe

320

Ser

Gly

Ser

Trp



Asn

385

Gln

Leu

Tyr

Met

Cys

465

Leu

Arg

Val

Ala

Cys

545

Glu

370

Gln

Thr

Leu

Glu

Ser

450

Ser

Asp

Asn

Asn

Pro

530

Phe

Leu

Ile

Leu

Tyr

Ile

435

Trp

Gly

Pro

Phe

Pro

515

Tyr

Gln

Ala

Leu

Met

Tyr

420

Ser

Ile

Glu

Trp

Tyr

500

Thr

Gly

Asp

Ser

Val

Gly

405

Gln

Phe

Pro

Asn

Pro

485

Phe

Leu

Asn

Thr

Asn
565

Thr

390

Ala

Arg

Thr

Ile

Val

470

Leu

Thr

Tyr

Gln

Gly

550

Ile

375

Asn

Glu

Ser

Phe

Tyr

455

Cys

Thr

Gly

Val

Gly

535

Asp

Val

Cys

Gly

Thr

Thr

440

Ser

Pro

Pro

Ala

Ser

520

Leu

Ala

Gly

Glu

Arg

Ser

425

Asn

Phe

Thr

Tyr

Leu

505

Ala

Phe

Ser

Glu

Leu

Val

410

Trp

Ser

Thr

Ala

Ser

490

Leu

Leu

Ala

Val

Phe
570

Val

395

Leu

Trp

Gly

Arg

Cys

475

His

Asn

Asn

Ser

Tyr

555

Gln

380

Val

Leu

Pro

Gln

Pro

460

Val

Gln

Ser

Asn

Tyr

540

Cys

Ile

Page 188

Pro

Ile

Tyr

Ser

445

Gly

Ser

Ser

Ser

Leu

525

Thr

Val

Leu

Ser

Asn

Glu

430

Ser

Ser

Gly

Gly

Thr

510

Lys

Thr

Tyr

Pro

Asn

Asn

415

Leu

Val

Gly

Val

Ile

495

Thr

Val

Thr

Ile

Val
575

Asn

400

Arg

Leu

Asn

Asn

Tyr

480

Asn

Arg

Leu

Thr

Met

560

Leu



Thr Arg Leu Thr Ile Thr

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

<220>
<221>
<223>

<400>

62
572
PRT

580

Human respirovirus 3

MISC_FEATURE
hemagglutinin-neuraminidase

62

Met Glu Tyr

1

Leu

Thr

Ile

Leu

65

Gln

Thr

Ser

Glu

Tyr

Ile

50

Leu

Val

Arg

Leu

Thr

Ile

35

Val

Gln

Ala

Leu

Thr
115

Ala

20

Leu

Leu

Asp

Ser

Leu

100

Gln

Lys

Thr

Trp

Ile

Ile

Asp

85

Thr

Gln

His

Ala

Thr

Asn

Asn

70

Asn

Ile

Ile

Thr

Thr

Ile

Ser

55

Asn

Thr

Gln

Ser

Asn

His

Thr

40

Ile

Glu

Asn

Ser

Asp
120

His

Gly

25

Leu

Lys

Phe

Asp

His

105

Leu

Gly Lys
10

Asn Arg

Val Leu

Ser Glu

Met Glu

75

Leu Ile
90

Val Gln

Arg Lys

Asp

Leu

Leu

Lys

60

Val

Gln

Asn

Phe
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Ala

Thr

Ser

45

Ala

Thr

Ser

Tyr

Ile
125

Gly

Asn

30

Ile

His

Glu

Gly

Ile

110

Ser

Asn
15

Lys

Val

Glu

Lys

Val

95

Pro

Glu

Glu

Ile

Phe

Ser

Ile

80

Asn

Ile

Ile



Thr

Asp

145

Ser

Gly

Thr

Leu

Gln

225

Pro

Ser

Lys

Val

Lys
305

Ile

130

Val

Gly

Pro

Pro

Ile

210

Ile

Arg

Leu

Val

Leu

290

Asn

Arg

Gly

Leu

Gly

Ser

195

Thr

Gly

Ile

Ala

Asp

275

Asp

Asn

Asn

Ile

Pro

Leu

180

Leu

Arg

Ile

Ser

Leu

260

Glu

Ile

Asn

Asp

Lys

Ser

165

Leu

Val

Gly

Ile

His

245

Leu

Arg

Val

Ile

Asn

Pro

150

Leu

Ala

Ile

Cys

Thr

230

Thr

Asn

Ser

Asn

Ser
310

Gln

135

Leu

Met

Met

Asn

Gln

215

Val

Phe

Thr

Asp

Tyr

295

Phe

Glu

Asn

Arg

Pro

Asp

200

Asp

Asn

Asn

Asp

Tyr

280

Asp

Asp

Val

Pro

Thr

Thr

185

Leu

Ile

Ser

Ile

Val

265

Ala

Gly

Gln

Pro

Asp

Pro

170

Thr

Ile

Gly

Asp

Asn

250

Tyr

Ser

Ser

Pro

Pro

Asp

155

Lys

Val

Tyr

Lys

Leu

235

Asp

Gln

Ser

Ile

Tyr
315

Gln

140

Phe

Ile

Asp

Ala

Ser

220

Val

Asn

Leu

Gly

Ser

300

Ala
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Arg

Trp

Arg

Gly

Tyr

205

Tyr

Pro

Arg

Cys

Ile

285

Thr

Ala

Ile

Arg

Leu

Cys

190

Thr

Gln

Asp

Lys

Ser

270

Glu

Thr

Leu

Thr

Cys

Met

175

Val

Ser

Val

Leu

Ser

255

Thr

Asp

Arg

Tyr

His

Thr

160

Pro

Arg

Asn

Leu

Asn

240

Cys

Pro

Ile

Phe

Pro
320



Ser

Tyr

Thr

Ser

Asp

385

Met

Asn

Gln

Trp

Trp

465

Ala

Asp

Thr

Val

Gly

Gly

Pro

370

Lys

Arg

Lys

Leu

Thr

450

Gly

Tyr

Ser

Glu

Gly

Gly

Cys

355

Trp

Gly

Gln

Ile

Gly

435

Trp

His

Pro

Gln

Arg

Pro

Leu

340

Pro

Phe

Leu

Asn

Tyr

420

Ile

His

Ser

Leu

Lys

500

Val

Gly

325

Glu

Gly

Ser

Asn

Tyr

405

Ile

Ile

Asn

Cys

Asn

485

Ser

Asn

Ile

His

Lys

Asp

Ser

390

Trp

Tyr

Asp

Val

Pro

470

Pro

Arg

Glu

Tyr

Pro

Thr

Arg

375

Val

Gly

Thr

Ile

Leu

455

Asp

Thr

Val

Leu

Tyr

Ile

Gln

360

Arg

Pro

Ser

Arg

Thr

440

Ser

Gly

Gly

Asn

Ala

Lys

Asn

345

Arg

Met

Lys

Glu

Ser

425

Asp

Arg

Cys

Ser

Pro

505

Ile

Gly

330

Glu

Asp

Val

Leu

Gly

410

Thr

Tyr

Pro

Ile

Ile

490

Val

Lys

Asn

Cys

Asn

Lys

395

Arg

Ser

Ser

Gly

Thr

475

Val

Ile

Ile

Ala

Asn

Ser

380

Val

Leu

Trp

Asp

Asn

460

Ser

Thr

Arg Asn Lys
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Ile

Ile

Gln

365

Ile

Trp

Leu

His

Ile

445

Asn

Val

Ser

Tyr

Thr

Phe

Cys

350

Ala

Ile

Thr

Leu

Ser

430

Arg

Glu

Tyr

Val

Ser

510

Leu

Leu

335

Asn

Ser

Val

Ile

Leu

415

Lys

Ile

Cys

Thr

Ile

495

Thr

Ser

Gly

Thr

His

Val

Ser

400

Gly

Leu

Lys

Pro

Asp

480

Leu

Ala

Ala



Gly

Phe
545

Met

Tyr
530

His

Leu

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

<220>
<221>
<223>

<400>

515

Thr Thr Thr Ser Cys

535

Ile Val Glu Ile Asn

550

Phe Lys Thr Glu Ile

63
220
PRT

Human metapneumovirus

565

MISC_FEATURE

attachment glycoprotein G

63

Met Glu Val Lys

1

Arg

Leu

Leu

His

65

Pro

Val

Ile

Ile

50

Thr

Ile

Lys

Leu

35

Ile

Ser

Asp

Asn

20

Ile

Asn

Ser

Asn

Val Glu

Arg Val

Gly Ile

Tyr Thr

Pro Pro

70

Pro Asp
85

Asn

Ala

Thr

Ile

55

Thr

Ile

520

Ile Thr His

His Lys Ser

Pro Lys Ser

Ile

Arg

Thr

40

Gln

Glu

Thr

Arg

Ser

25

Leu

Lys

Ser

Pro

570

Ala

10

Lys

Ser

Thr

Asn

Asn
90

Tyr Asn
540

Leu Asn
555

Cys Ser

Ile Asp

Cys Phe

Ile Ala

Thr Ser
60

Lys Glu
75

Ser Gln
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525

Lys Gly Tyr Cys

Thr Phe Gln Pro

Met

Lys

Leu

45

Glu

Thr

His

Leu

Asn

30

Asn

Ser

Ser

Pro

Lys

15

Ala

Ile

Glu

Thr

Thr
95

560

Ala

Ser

Tyr

His

Ile

80

Gln



Gln

Ser

Leu

Asn

145

Ser

Thr

Ser

Gly

Ser

Glu

Ala

130

Ser

Arg

Thr

Val

Pro
210

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

<220>
<221>
<223>

<400>

Thr Glu
100

Thr Glu
115

Asp Arg

Thr Val

Thr Gln

Ala Leu
180

Gln Ser
195

Ala Asn

64
607
PRT

Ser

Pro

Ser

His

Ser

165

Arg

Asp

Pro

Leu

Ala

Thr

Lys

150

Pro

Met

Ser

Gln

Canine distemper

MISC_FEATURE

hemagglutinin

64

Thr Leu

Ser Thr
120

Thr Gln
135

Lys Asn

Pro Arg

Ser Ser

Ser Thr

200

Ala Ser
215

virus

Tyr

105

Pro

Pro

Lys

Thr

Thr

185

Thr

Val

Pro

Gly

Ser

Lys

Thr

170

Gly

Ala

Ser

Ala

Ile

Glu

Asn

155

Ala

Glu

Gln

Thr

Ser

Thr

Ser

140

Ile

Lys

Arg

Asn

Met
220

Ser

Asn

125

Arg

Ser

Ala

Pro

His
205

Met
110

Arg

Thr

Ser

Val

Thr

190

Glu

Ser

Leu

Lys

Thr

Ser

175

Thr

Glu

Pro

Ser

Thr

Ile

160

Thr

Thr

Met Leu Ser Tyr Gln Asp Lys Val Gly Ala Phe Tyr Lys Asp Asn Ala

1

5

10
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15



Arg

Arg

Ile

Thr

65

Ser

Lys

Glu

Arg

Lys

145

Lys

Gly

Thr

Ala

Arg

Leu

50

Ser

Glu

Ile

Ile

Glu

130

Ile

Ser

Gly

Ser

Asn

Pro

35

Ala

Asn

Ala

Ile

Lys

115

Phe

Lys

Ile

Arg

Val
195

Ser

20

Pro

Leu

Val

Val

Gly

100

Gln

Asp

Val

Ala

Gly

180

Gly

Ser

Tyr

Leu

Glu

His

85

Asp

Phe

Phe

Asn

Ser

165

Asp

Arg

Lys

Leu

Ala

Phe

70

His

Glu

Ile

Arg

Phe

150

Ala

Ile

Val

Leu

Leu

Ile

55

Gly

Gln

Ile

Leu

Asp

135

Thr

Ala

Phe

Phe

Ser

Phe

40

Ala

Arg

Val

Gly

Gln

120

Leu

Asn

Asn

Pro

Pro
200

Leu

25

Val

Gly

Leu

Met

Leu

105

Lys

His

Tyr

Pro

Pro

185

Leu

Val

Leu

Val

Leu

Asp

90

Arg

Thr

Trp

Cys

Ile

170

Tyr

Ser

Thr

Leu

Arg

Lys

75

Val

Leu

Asn

Cys

Asp

155

Leu

Arg

Val

Glu

Ile

Phe

60

Asp

Leu

Pro

Phe

Ile

140

Ala

Leu

Cys

Ser
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Glu

Leu

45

Arg

Asp

Thr

Gln

Phe

125

Asn

Ile

Ser

Ser

Leu
205

Gln

30

Leu

Gln

Leu

Pro

Lys

110

Asn

Pro

Gly

Ala

Gly

190

Ser

Gly

Val

Val

Glu

Leu

95

Leu

Pro

Pro

Val

Leu

175

Ala

Met

Gly

Gly

Ser

Lys

80

Phe

Asn

Asn

Ser

Arg

160

Ser

Thr

Ser



Leu

Asp

225

Arg

Lys

Val

Glu

Tyr

305

Gly

Val

Phe

Glu

Lys

385

Val

Ile

210

Gly

Glu

Arg

Leu

Leu

290

His

Ile

Ala

Ile

Gln

370

Ser

Gln

Ser

Val

Phe

Trp

Pro

275

Thr

Asp

Phe

His

Lys

355

Gln

Tyr

Leu

Lys

Tyr

Asp

Leu

260

Glu

Leu

Ser

Gly

Pro

340

Glu

Pro

Pro

Thr

Gly

Thr

245

Asn

Asn

Ala

Asn

Ala

325

Ser

Ser

Gly

Met

Ser

Ser

Lys

230

Gln

Asp

Ser

Ser

Gly

310

Thr

Val

Val

Gln

Cys

390

Tyr

Glu

215

Thr

Lys

Met

Lys

Leu

295

Ser

Pro

Glu

Ala

Lys

375

Asn

Gly

Ile

Tyr

Ile

Pro

Ala

280

Cys

Gln

Met

Arg

Thr

360

Asn

Gln

Arg

Ile

Leu

Arg

Leu

265

Lys

Val

Asp

Asn

Ile

345

Trp

Cys

Thr

Leu

Ser

Leu

Val

250

Leu

Val

Asp

Ser

Gln

330

His

Met

Leu

Ser

Met

Val

235

Phe

Gln

Cys

Glu

Ile

315

Val

Ile

Val

Glu

Trp
395

Leu

220

Pro

Glu

Thr

Thr

Ser

300

Leu

Glu

Thr

Pro

Ser

380

Glu

Thr Leu Pro
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Thr

Asp

Ile

Thr

Ile

285

Thr

Val

Glu

Asn

Ala

365

Ala

Pro

Leu

Ala

Tyr

Gly

Asn

270

Ala

Val

Val

Val

His

350

Leu

Cys

Phe

Asp

Ile

Ile

Phe

255

Tyr

Val

Leu

Thr

Ile

335

Arg

Val

Gln

Gly

Ala

Ser

Glu

240

Ile

Met

Gly

Leu

Leu

320

Pro

Gly

Ser

Arg

Gly

400

Ser



Ile

Asn

Trp

Lys

465

Phe

Ser

Leu

Arg

Ile

545

Phe

Gln

Glu

Asp

Gly

Leu

450

Ala

Ala

Gln

Pro

Glu

530

Ser

Leu

Phe

Asp

Leu

Asp

435

Thr

Ser

Pro

Ile

Thr

515

Asn

Tyr

Arg

Tyr

Leu
595

Gln

420

Ile

Arg

Arg

Met

500

Gln

His

Thr

Ile

Arg

580

Val

405

Leu

Met

Pro

Gly

Glu

485

Asp

Asn

Ala

Tyr

Glu

565

Phe

Arg

Asn

Asp

Pro

Asp

470

Ser

Lys

Phe

Ile

Pro

550

Cys

Glu

Ile

Ile

Tyr

Lys

455

Gln

Ser

Asp

Arg

Val

535

Phe

Phe

Ser

Arg

Ser

Tyr

440

Asn

Phe

Gly

Val

Tyr

520

Tyr

Arg

Val

Asp

Phe
600

Phe

425

Glu

Gly

Thr

Asn

Leu

505

Val

Tyr

Leu

Trp

Ile

585

Ser

410

Thr

Asn

Thr

Val

Cys

490

Thr

Val

Val

Thr

Asp

570

Thr

Tyr

Pro

Ile

Thr

475

Tyr

Glu

Ala

Tyr

Thr

555

Asp

Asn

Gly

Leu

Leu

460

Pro

Leu

Ser

Thr

Asp

540

Lys

Asp

Ser

Cys Asn Arg
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Pro

Leu

445

Gly

His

Pro

Asn

Tyr

525

Pro

Gly

Leu

Thr

Ser
605

Val

430

Asp

Leu

Val

Ile

Leu

510

Asp

Ile

Arg

Trp

Thr

590

Lys

415

Ile

Ser

Ile

Leu

Gln

495

Val

Ile

Arg

Pro

Cys

575

Ser

Pro

Leu

Gly

Asn

Thr

480

Thr

Val

Ser

Thr

Asp

560

His

Val



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

<220>
<221>
<223>

<400>

65
609
PRT

Peste-des-petits-ruminants virus

MISC_FEATURE
haemagglutinin

65

Met Ser Ala

1

His

Glu

Leu

Val

65

Thr

Lys

Asp

Arg

Asn

Arg

Ile

50

Gly

Glu

Ile

Leu

Glu
130

Lys

Pro

35

Gly

Thr

Ser

Ile

Val

115

Tyr

Gln

Asn

20

Tyr

Leu

Ser

Ile

Gly

100

Lys

Asp

Arg

His

Ile

Leu

Glu

Asp

85

Asp

Phe

Phe

Glu

Arg

Leu

Ala

Ile

70

His

Glu

Ile

Arg

Arg

Val

Leu

Ile

55

Gln

Gln

Val

Ser

Asp
135

Ile

Ile

Gly

40

Ala

Ser

Thr

Gly

Asp

120

Leu

Asn

Leu

25

Val

Gly

Arg

Lys

Ile

105

Lys

Arg

Ala

10

Asp

Leu

Ile

Leu

Asp

90

Arg

Ile

Trp

Phe

Arg

Leu

Arg

Asn

75

Val

Ile

Lys

Cys

Tyr

Glu

Val

Leu

60

Thr

Leu

Pro

Phe

Met
140
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Lys

Arg

Met

45

His

Asn

Thr

Gln

Leu

125

Asn

Asp

Leu

30

Phe

Arg

Ile

Pro

Lys

110

Asn

Pro

Asn

15

Val

Leu

Ala

Glu

Leu

95

Phe

Pro

Pro

Pro

Ile

Ser

Thr

Leu

80

Phe

Ser

Asp

Glu



Arg

145

Lys

Leu

Val

Asp

Glu
225

Asp

Ile

Thr

Leu

Thr

305

Val

Val

Ser

Gln

Thr

Leu

210

Gly

Pro

Gly

Asn

Ala

290

Val

Val

Lys

Ile

Ser

Arg

195

Glu

Leu

Ser

Leu

Tyr

275

Val

Thr

Ile

Ile

Glu

Leu

180

Ala

Met

Phe

Thr

Val

260

Leu

Gly

Leu

Leu

Asn

His

165

Thr

His

Lys

Gly

Asp

245

Arg

Thr

Glu

Gly

Asn
325

Phe

150

Ile

Leu

Phe

His

Arg

230

Leu

Asp

Val

Leu

Glu

310

Leu

Asp

Phe

Gly

Ser

Asn

215

Thr

Gly

Leu

Asn

Lys

295

Arg

Ala

Gln

Glu

Pro

Glu

200

Val

Tyr

Ile

Gly

Met

280

Leu

Gly

Gly

Phe

Ser

Gly

185

Leu

Ser

Thr

Gly

Leu

265

Ser

Thr

Val

Pro

Cys

Pro

170

Thr

Thr

Ser

Val

His

250

Gly

Asp

Ala

Pro

Thr
330

Glu

155

Leu

Gly

Leu

Val

Trp

235

Phe

Pro

Asp

Leu

Lys

315

Leu

Tyr

Asn

Cys

Thr

Phe

220

Arg

Leu

Pro

Tyr

Cys

300

Arg

Gly

Page 198

Lys

Lys

Leu

Leu

205

Thr

Ser

Arg

Val

Arg

285

Ser

Glu

Gly

Ala

Ser

Gly

190

Met

Val

Asp

Val

Phe

270

Arg

Ser

Pro

Glu

Ala

Lys

175

Arg

Asp

Val

Ala

Phe

255

His

Cys

Ser

Leu

Leu
335

Val

160

Lys

Thr

Leu

Glu

Arg

240

Glu

Met

Leu

Glu

Val

320

Tyr



Ser

Ser

Ser

Ala

385

Pro

Leu

Pro

Ser

Gly

465

His

Pro

Asn

Tyr

Val

His

Thr

370

Cys

Trp

Asp

Leu

Arg

450

Met

Ile

Ile

Met

Asp

Leu

Arg

355

Asp

Lys

Ser

Leu

Ile

435

Ala

Ile

Leu

Glu

Val

515

Val

Pro

340

Gly

Val

Thr

Glu

Ala

420

Pro

Val

Asn

Thr

Leu

500

Ile

Ser

Thr

Ile

Arg

Arg

Gly

405

Ser

His

Trp

Thr

Thr

485

Ser

Leu

Arg

Ser

Ile

Asp

Pro

390

Arg

Asp

Leu

Leu

Ile

470

Glu

Arg

Pro

Ser

Asp

Lys

Leu

375

Pro

Ile

Pro

Ser

Ala

455

Gly

Ile

Arg

Thr

Glu

Leu

Asp

360

Gln

Ser

Pro

Gly

Gly

440

Val

Phe

Arg

Val

Ile

520

His

Met

345

Asp

Asn

Phe

Ala

Val

425

Met

Pro

Pro

Gly

Asp

505

Asp

Ala

Val

Glu

Lys

Cys

Tyr

410

Val

Asp

Pro

Asn

Pro

490

Asp

Leu

Glu

Ala

Gly

Asn

395

Gly

Ile

Leu

Tyr

Arg

475

Arg

Asp

Arg

Lys

Asn

Glu

380

Gly

Val

Thr

Tyr

Glu

460

Ala

Gly

Ile

Tyr

Ile Val Tyr
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Leu

Trp

365

Cys

Thr

Ile

Ser

Asn

445

Gln

Glu

Arg

Lys

Ile

525

Tyr

Tyr

350

Val

Leu

Gly

Arg

Val

430

Asn

Ser

Val

Cys

Ile

510

Thr

Ile

Leu

Val

Val

Ser

Val

415

Phe

Pro

Phe

Met

His

495

Gly

Ala

Tyr

Ser

Pro

Glu

Gly

400

Ser

Gly

Phe

Leu

Pro

480

Val

Ser

Thr

Asp



530

535 540

Thr Gly Arg Ser Ser Ser Tyr Phe Tyr Pro Val Arg Leu Asn Phe Lys

545

550 555 560

Gly Asn Pro Leu Ser Leu Arg Ile Glu Cys Phe Pro Trp Arg His Lys

565 570 575

Val Trp Cys Tyr His Asp Cys Leu Ile Tyr Asn Thr Ile Thr Asp Glu

580 585 590

Glu Val His Thr Arg Gly Leu Thr Gly Ile Glu Val Thr Cys Asn Pro

Val

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

<220>
<221>
<223>

<400>

595 600 605

66
575
PRT
Sendai virus

MISC_FEATURE
hemagglutinin-neuraminidase protein

66

Met Asp Gly Asp Arg Ser Lys Arg Asp Ser Tyr Trp Ser Thr Ser Pro

1

5 10 15

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

20 25 30

Val Asp Thr Trp Leu Leu Ile Leu Ala Phe Thr Gln Trp Ala Leu Ser

35 40 45

Ile Ala Thr Val Ile Ile Cys Ile Val Ile Ala Ala Arg Gln Gly Tyr

50

55 60
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Ser

65

Lys

Thr

Leu

Cys

His

145

Cys

Leu

Val

Ser

Val

225

Leu

Met

Glu

Arg

Leu

Asn

130

His

Pro

Pro

Arg

Asn

210

Leu

Asn

Glu

Val

Ala

Asn

115

Arg

Ala

Ala

Gly

Leu

195

Leu

Gln

Pro

Arg

Ala

100

Lys

Gln

Glu

Gly

Pro

180

Pro

Ile

Leu

Val

Tyr

Glu

85

Asn

Asn

Glu

Gly

Glu

165

Ser

Ser

Thr

Gly

Val
245

Ser

70

Ser

Ile

Ser

Leu

Ile

150

Pro

Leu

Leu

Gln

Tyr

230

Ser

Met

Leu

Gln

Arg

Thr

135

Ala

Tyr

Leu

Ser

Gly

215

Ile

His

Thr

Thr

Ser

Asp

120

Gln

Pro

Leu

Ser

Ile

200

Cys

Ser

Thr

Val

Ser

Ser

105

Val

Leu

Leu

Ser

Gly

185

Gly

Ala

Leu

Tyr

Glu

Leu

90

Val

Ile

Cys

Glu

Ser

170

Ser

Glu

Asp

Asn

Asp
250

Ala

75

Ile

Gln

Arg

Asp

Pro

155

Asp

Thr

Ala

Ile

Ser

235

Ile

Leu

Arg

Thr

Leu

Ser

140

His

Pro

Thr

Ile

Gly

220

Asp

Asn
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Asn

Gln

Gly

Ile

125

Thr

Ser

Glu

Ile

Tyr

205

Lys

Met

Asp

Thr

Glu

Ile

110

Glu

Ile

Phe

Val

Ser

190

Ala

Ser

Phe

Asn

Ser

Val

95

Pro

Lys

Ala

Trp

Ser

175

Gly

Tyr

Tyr

Pro

Arg
255

Asn

80

Ile

Val

Ser

Val

Arg

160

Leu

Cys

Ser

Gln

Asp

240

Lys



Ser

Met

Asp

Arg

305

Tyr

Leu

Arg

Leu

Gln

385

Ile

Leu

Gln

Cys

Pro

Leu

290

Tyr

Pro

Gly

Ile

Lys

370

Val

Pro

Gly

Leu

Ser

Ile

275

Val

Ser

Ser

Tyr

Gln

355

Ile

Asn

Ile

Asp

Gln
435

Val

260

Val

Leu

Asn

Val

Gly

340

Thr

Asp

Thr

Gln

420

Ile

Val

Asp

Asp

Ser

Gly

325

Gly

Cys

Trp

Tyr

Gln

405

Val

Gly

Ala

Glu

Ile

Glu

310

Ser

Leu

Gln

Leu

Leu

390

Asn

Tyr

Val

Thr

Arg

Leu

295

Ile

Gly

Thr

Gln

Gly

375

Ser

Tyr

Ile

Leu

Gly

Thr

280

Asp

Asp

Ile

Thr

Val

360

Gly

Glu

Leu

Tyr

Asp
440

Thr

265

Asp

Leu

Leu

Ala

Pro

345

Ser

Lys

Arg

Gly

Thr

425

Val

Arg

Tyr

Lys

Asp

Thr

330

Leu

Gln

Gln

Pro

Ala

410

Arg

Ser

Gly

Ser

Gly

His

315

Glu

Gln

Asp

Val

Arg

395

Glu

Ser

His

Tyr

Ser

Arg

300

Pro

Gly

Gly

Thr

Val

380

Ile

Gly

Ser

Pro
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Gln

Asp

285

Thr

Phe

Ser

Asp

Cys

365

Ser

Arg

Arg

Gly

Leu
445

Leu

270

Gly

Lys

Ser

Leu

Thr

350

Asn

Val

Val

Leu

Trp

430

Thr

Cys

Ile

Ser

Ala

Ile

335

Lys

Glu

Leu

Thr

Leu

415

His

Ile

Ser

Glu

His

Leu

320

Phe

Cys

Ala

Ile

Thr

400

Lys

Ser

Ser



Trp

Trp

465

Ala

Tyr

Thr

Ala

Phe

545

Met

Thr

450

Tyr

Tyr

Ala

Asn

Tyr

530

His

Leu

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

<220>
<221>
<223>

<400>

Pro His

Asn Thr

Pro Leu

Asn Thr

500

Ile Ile
515

Thr Thr

Ile Ile

Phe Lys

67
575
PRT

Glu

Cys

Ser

485

Ser

Asn

Thr

Glu

Thr
565

Ala

Pro

470

Pro

Arg

Met

Ser

Ile

550

Ser

Leu

455

Lys

Asp

Val

Leu

Cys

535

Asn

Ile

Ser

Glu

Ala

Asn

Arg

520

Ile

Gln

Pro

Arg

Cys

Ala

Pro

505

Ile

Thr

Lys

Lys

Pro

Ile

Asn

490

Thr

Lys

His

Ser

Leu
570

Gly

Ser

475

Val

Ile

Asp

Phe

Leu

555

Cys

Asn

460

Gly

Ala

Met

Val

Gly

540

Asn

Lys

Glu

Val

Thr

Tyr

Gln

525

Lys

Thr

Ala

Asp

Tyr

Val

Ser

510

Leu

Gly

Leu

Glu

Cys

Thr

Thr

495

Asn

Glu

Tyr

Gln

Ser
575

Human parainfluenza virus 1 strain Washington/1964

MISC_FEATURE
HN glycoprotein

67

Asn

Asp

480

Leu

Thr

Ala

Cys

Pro
560

Met Ala Glu Lys Gly Lys Thr Asn Ser Ser Tyr Trp Ser Thr Thr Arg

1

5

10

15

Asn Asp Asn Ser Thr Val Asn Thr His Ile Asn Thr Pro Ala Gly Arg
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Thr

Phe

Cys

65

Lys

Ser

Leu

Cys

His

145

Cys

Leu

Val

Ser

His

Ile

50

Met

Ile

Arg

Leu

Asn

130

His

Pro

Pro

Arg

Asn
210

Ile

35

Ile

Lys

Ile

Thr

Asn

115

Arg

Ala

Val

Gly

Leu

195

Leu

20

Trp

Met

Thr

Lys

Ile

100

Lys

Gln

Asp

Gly

Pro

180

Pro

Ile

Leu

Ile

Asn

Glu

85

Asn

Gln

Glu

Gly

Glu

165

Ser

Ser

Thr

Leu

Leu

Ile

70

Thr

Ile

Ser

Leu

Ile

150

Pro

Leu

Leu

Gln

Ile

Cys

55

Met

Ile

Gln

Arg

Ala

135

Ser

Leu

Leu

Ser

Gly
215

Ala

40

Ile

Thr

Thr

Ser

Asp

120

Gln

Pro

Leu

Ser

Ile

200

Cys

25

Thr

Asp

Val

Glu

Ser

105

Leu

Ile

Leu

Ser

Gly

185

Ala

Thr

Leu

Ser

Leu

90

Val

Thr

Cys

Asp

Asn

170

Ser

Asp

Met

Ile

Ser

75

Ile

Gln

Gln

Glu

Pro

155

Asn

Thr

Ala

His

Ile

60

Met

Arg

Ser

Leu

Asn

140

His

Pro

Thr

Ile

Asp Ile Gly

220
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Thr

45

Lys

Asn

Gln

Gly

Ile

125

Thr

Asp

Asn

Ile

Tyr

205

Lys

30

Val

Gln

Glu

Glu

Ile

110

Glu

Ile

Phe

Ile

Ser

190

Ala

Ser

Leu

Asp

Ser

Val

95

Pro

Lys

Ala

Trp

Ser

175

Gly

Tyr

Tyr

Ser

Thr

Ala

80

Ile

Ile

Ser

Ile

Arg

160

Leu

Cys

Ser

Gln



Val

225

Leu

Ser

Leu

Asp

Arg

305

Tyr

Leu

Val

Leu

Arg

385

Ile

Leu

Asn

Cys

Pro

Leu

290

Tyr

Pro

Gly

Ile

Lys

370

Ile

Pro

Gln

Pro

Ser

Thr

275

Val

Lys

Ser

Tyr

Asn

355

Ile

Asn

Ile

Leu

Val

Val

260

Val

Phe

Asn

Val

Gly

340

Arg

Thr

Asn

Thr

Gly

Ile

245

Ile

Asn

Asp

Glu

Gly

325

Gly

Cys

Trp

Tyr

Gln
405

Tyr

230

Ser

Ala

Glu

Ile

Asp

310

Ser

Leu

Thr

Leu

Leu

390

Asn

Ile

His

Ala

Thr

Leu

295

Ile

Gly

Thr

Asn

Lys

375

Ser

Tyr

Ser

Thr

Gly

Thr

280

Asp

Thr

Ile

Thr

Val

360

Lys

Asp

Leu

Leu

Tyr

Thr

265

Asp

Leu

Phe

Lys

Pro

345

Asn

Arg

Arg

Gly

Asn

Asp

250

Arg

Tyr

Lys

Asp

Ile

330

Leu

Gln

Gln

Pro

Ala
410

Ser

235

Ile

Gly

Ser

Gly

His

315

Glu

Gln

Ser

Val

Lys

395

Glu

Asp

Asn

Tyr

Ser

Lys

300

Pro

Asn

Gly

Val

Val

380

Ile

Gly
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Met

Asp

Gln

Glu

285

Thr

Phe

Thr

Asp

Cys

365

Asn

Val

Arg

Tyr

Asn

Leu

270

Gly

Lys

Ser

Leu

Thr

350

Asn

Val

Val

Leu

Pro

Arg

255

Cys

Ile

Ser

Ala

Ile

335

Lys

Asp

Leu

Glu

Leu
415

Asp

240

Lys

Ser

Glu

His

Met

320

Phe

Cys

Ala

Ile

Thr

400

Lys



Leu

Asn

Trp

Trp

465

Ala

Tyr

Ser

Ala

Phe

545

Met

Gly

Leu

Ala

450

Tyr

Tyr

Ala

Glu

Tyr

530

His

Leu

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

<220>
<221>

Lys Lys Ile
420

Gln Ile Gly
435

Pro His Glu

Asn Arg Cys

Pro Leu Ser
485

Asn Thr Ser
500

Ile Ile Asn
515

Thr Thr Thr

Ile Val Glu

Phe Lys Thr
565

68
240
PRT

Human metapneumovirus

MISC_FEATURE

Tyr

Ser

Val

Pro

470

Pro

Arg

Met

Ser

Ile

550

Ser

Ile

Leu

Leu

455

Arg

Asp

Val

Leu

Cys

535

Asn

Ile

Tyr

Asp

440

Ser

Glu

Ala

Asn

Arg

520

Ile

Gln

Pro

Thr

425

Ile

Arg

Cys

Val

Pro

505

Leu

Thr

Ala

Lys

Arg

Asn

Pro

Ile

Asn

490

Thr

Lys

His

Ser

Ile
570

Ser

Asn

Gly

Ser

475

Val

Ile

Asn

Phe

Leu

555

Cys

Ser

Pro

Asn

460

Gly

Ala

Met

Val

Gly

540

Asn

Lys
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Gly

Met

445

Gln

Val

Thr

Tyr

Gln

525

Lys

Thr

Ile

Trp

430

Thr

Asp

Tyr

Thr

Ser

510

Leu

Gly

Leu

Thr

His

Ile

Cys

Thr

Thr

495

Asn

Glu

Tyr

Gln

Ser
575

Ser

Lys

Asn

Asp

480

Leu

Thr

Ala

Cys

Pro
560



<223> attachment glycoprotein G

<400> 68

Met Glu Val Arg Val Glu Asn Ile Arg Ala Ile Asp Met Phe Lys Ala
1 5 10 15

Lys Met Lys Asn Arg Ile Arg Ser Ser Lys Cys Tyr Arg Asn Ala Thr
20 25 30

Leu Ile Leu Ile Gly Leu Thr Ala Leu Ser Met Ala Leu Asn Ile Phe
35 40 45

Leu Ile Ile Asp Tyr Ala Thr Leu Lys Asn Met Thr Lys Val Glu His
50 55 60

Cys Val Asn Met Pro Pro Val Glu Pro Ser Lys Lys Ser Pro Met Thr
65 70 75 80

Ser Ala Ala Asp Leu Asn Thr Lys Leu Asn Pro Gln Gln Ala Thr Gln
85 90 95

Leu Thr Thr Glu Asp Ser Thr Ser Leu Ala Ala Thr Ser Glu Asn His
100 105 110

Leu His Thr Glu Thr Thr Pro Thr Ser Asp Ala Thr Ile Ser Gln Gln
115 120 125

Ala Thr Asp Glu His Thr Thr Leu Leu Arg Pro Ile Asn Arg Gln Thr
130 135 140

Thr Gln Thr Thr Thr Glu Lys Lys Pro Thr Gly Ala Thr Thr Lys Lys
145 150 155 160

Asp Lys Glu Lys Glu Thr Thr Thr Arg Thr Thr Ser Thr Ala Ala Thr
165 170 175

Gln Thr Leu Asn Thr Thr Asn Gln Thr Ser Asn Gly Arg Glu Ala Thr
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180

Thr Thr Ser Ala Arg

195

Gln Thr Ile Gln Ala

210

Thr Asn Thr Thr Thr

225

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

<220>
221>
<223>
<400>
Met Met
1

Lys Ile

Asp Ile

Ala Phe
50

Met Asn
65

Ala Leu

69
604
PRT

Hendra virus

MISC_FEATURE
glycoprotein

69

Ala

Lys

Lys

35

Asn

Ile

Ile

Asp

Asp

20

Lys

Thr

Met

Lys

Ser

Gln

Ile

Val

Ile

Glu
85

Ser

Ala

Ala
230

Lys

Gly

Asn

Ile

Ile

70

Ser

Arg

Asp

215

His

Leu

Lys

Asp

Ala

55

Gln

Leu

Asn
200

Pro

Asn

Val

Val

Gly

40

Leu

Asn

Gln

185

Gly

Ser

Thr

Ser

Ile

25

Leu

Leu

Tyr

Ser

Ala

Ser

Asp

Leu

10

Lys

Leu

Gly

Thr

Val
90

Thr

Lys

Thr
235

Asn

Asn

Asp

Ser

Arg

75

Gln

Thr

Pro

220

Ser

Asn

Tyr

Ser

Ile

60

Thr

Gln
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Gln
205

Tyr

Ser

Asn

Tyr

Lys

45

Ile

Thr

Gln

190

Asn

His

Leu

Leu

Gly

30

Ile

Ile

Asp

Ile

Ser

Thr

Ser

Ser

15

Thr

Leu

Ile

Asn

Lys
95

Asp

Gln

Ser
240

Gly

Met

Gly

Val

Gln

80

Ala



Leu

Asp

Ser

Lys

145

Ser

Gly

Thr

Ile

Asp

225

Thr

Asp

Pro

Thr

Thr

Lys

130

Cys

Cys

Val

Thr

Asn

210

Asn

Arg

Arg

Pro

Asp

Ser

115

Ile

Lys

Pro

Ser

Ser

195

Thr

Gly

Gly

Gly

Asn
275

Lys

100

Ser

Ser

Phe

Asn

Asp

180

Thr

Arg

Phe

Ile

Asp

260

Pro

Ile

Thr

Gln

Thr

Pro

165

Leu

Ile

Glu

Phe

Ala

245

Lys

Ser

Gly

Ile

Ser

Leu

150

Leu

Val

Leu

Gly

Ala

230

Lys

Val

Thr

Thr

Thr

Thr

135

Pro

Pro

Gly

Lys

Val

215

Tyr

Gln

Pro

Ile

Glu

Ile

120

Ser

Pro

Phe

Leu

Pro

200

Cys

Ser

Arg

Ser

His
280

Ile

105

Pro

Ser

Leu

Arg

Pro

185

Arg

Ile

His

Ile

Met

265

His

Gly

Ala

Ile

Lys

Glu

170

Asn

Leu

Thr

Leu

Ile

250

Phe

Cys

Pro

Asn

Asn

Ile

155

Tyr

Gln

Ile

Asp

Glu

235

Gly

Met

Ser

Lys

Ile

Glu

140

His

Arg

Ile

Ser

Pro

220

Lys

Val

Thr

Ser
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Val

Gly

125

Asn

Glu

Pro

Cys

Tyr

205

Leu

Ile

Gly

Asn

Thr
285

Ser

110

Leu

Val

Cys

Ile

Leu

190

Thr

Leu

Gly

Glu

Val

270

Tyr

Leu

Leu

Asn

Asn

Ser

175

Gln

Leu

Ala

Ser

Val

255

Trp

His

Ile

Gly

Asp

Ile

160

Gln

Lys

Pro

Val

Cys

240

Leu

Thr

Glu



Asp

Leu

305

Val

Ile

Pro

Phe

Ile

385

Val

Asn

Asp

Gly

Lys
465

Phe

290

Asn

Arg

Thr

Ser

Leu

370

His

Asn

Leu

Asn

Gln

450

Leu

Tyr

Ser

Pro

Lys

Gly

355

Pro

Cys

Ser

Ser

Arg

435

Pro

Gly

Tyr

Thr

Lys

Val

340

Ile

Arg

Lys

Lys

Leu

420

Leu

Val

Asp

Thr

Ser

Ser

325

Glu

Lys

Thr

Tyr

Ser

405

Gly

Thr

Phe

Val

Leu

Trp

310

Asp

Arg

Gln

Glu

Ser

390

His

Gly

Ile

Tyr

Asp
470

Cys

295

Thr

Ser

Gly

Gly

Phe

375

Lys

Tyr

Asp

Gly

Gln

455

Thr

Ala

Glu

Gly

Lys

Asp

360

Gln

Ala

Ile

Ile

Ser

440

Ala

Val

Val

Ser

Asp

Tyr

345

Thr

Tyr

Glu

Leu

Ile

425

Pro

Ser

Asp

Ser

Leu

Tyr

330

Asp

Leu

Asn

Asn

Arg

410

Leu

Ser

Tyr

Pro

His

Ser

315

Asn

Lys

Tyr

Asp

Cys

395

Ser

Gln

Lys

Ser

Leu
475

Val

300

Leu

Gln

Val

Phe

Ser

380

Arg

Gly

Phe

Ile

Trp

460

Arg
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Gly

Ile

Lys

Met

Pro

365

Asn

Leu

Leu

Ile

Tyr

445

Asp

Val

Asp

Arg

Tyr

Pro

350

Ala

Cys

Ser

Leu

Glu

430

Asn

Thr

Gln

Pro

Leu

Ile

335

Tyr

Val

Pro

Met

Lys

415

Ile

Ser

Met

Trp

Ile

Ala

320

Ala

Gly

Gly

Ile

Gly

400

Tyr

Ala

Leu

Ile

Arg
480



Asn

Asn

Leu

Asn

Ile

545

Thr

Leu

Phe

Asn

Val

Ile

Gln

530

Leu

Ile

Val

Ala

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

<220>
<221>
<223>

<400>

Ser

Cys

Asp

515

Thr

Tyr

Thr

Glu

Val

595

70
602
PRT

Val

Pro

500

Arg

Ala

Gln

Asp

Ile

580

Lys

Ile

485

Glu

Leu

Glu

Val

Cys

565

Tyr

Ile

Nipah virus

MISC_FEATURE
attachment glycoprotein

70

Ser

Val

Asn

Asn

Pro

550

Phe

Asp

Pro

Arg

Cys

Trp

Pro

535

Leu

Leu

Thr

Ala

Pro

Trp

Val

520

Val

Ala

Leu

Gly

Gln
600

Gly

Glu

505

Ser

Phe

Glu

Glu

Asp

585

Cys

Gln

490

Gly

Ala

Ala

Asp

Asn

570

Ser

Ser

Ser

Thr

Gly

Val

Asp

555

Val

Val

Glu

Gln

Tyr

Val

Phe

540

Thr

Ile

Ile

Ser

Cys

Asn

Tyr

525

Asn

Trp

Arg

Pro

Asp

510

Leu

Asp

Ala

Cys

Pro
590

Arg

495

Ala

Asn

Asn

Gln

Ile

575

Lys

Phe

Phe

Ser

Glu

Lys

560

Ser

Leu

Met Pro Ala Glu Asn Lys Lys Val Arg Phe Glu Asn Thr Thr Ser Asp

1

5

10

15

Lys Gly Lys Ile Pro Ser Lys Val Ile Lys Ser Tyr Tyr Gly Thr Met
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Asp

Ala

Met

65

Ala

Leu

Asp

Ser

Lys

145

Ser

Gly

Thr

Val

Ile

Phe

50

Asn

Val

Ala

Thr

Lys

130

Cys

Cys

Val

Ser

Val
210

Lys

35

Asn

Ile

Ile

Asp

Ser

115

Ile

Lys

Pro

Ser

Asn

195

Gly

20

Lys

Thr

Met

Lys

Lys

100

Ser

Ser

Phe

Asn

Asn

180

Gln

Gln

Ile

Val

Ile

Asp

85

Ile

Thr

Gln

Thr

Pro

165

Leu

Ile

Ser

Asn

Ile

Ile

70

Ala

Gly

Ile

Ser

Leu

150

Leu

Val

Leu

Gly

Glu

Ala

55

Gln

Leu

Thr

Thr

Thr

135

Pro

Pro

Gly

Lys

Thr
215

Gly

40

Leu

Asn

Gln

Glu

Ile

120

Ala

Pro

Phe

Leu

Pro

200

Cys

25

Leu

Leu

Tyr

Gly

Ile

105

Pro

Ser

Leu

Arg

Pro

185

Lys

Ile

Leu

Gly

Thr

Ile

90

Gly

Ala

Ile

Lys

Glu

170

Asn

Leu

Asp

Ser

Arg

75

Gln

Pro

Asn

Asn

Ile

155

Tyr

Asn

Ile

Ser

Ile

60

Ser

Gln

Lys

Ile

Glu

140

His

Arg

Ile

Ser

Thr Asp Pro

220
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Lys

45

Val

Thr

Gln

Val

Gly

125

Asn

Glu

Pro

Cys

Tyr

205

Leu

30

Ile

Ile

Asp

Ile

Ser

110

Leu

Val

Cys

Gln

Leu

190

Thr

Leu

Leu

Ile

Asn

Lys

95

Leu

Leu

Asn

Asn

Thr

175

Gln

Leu

Ala

Ser

Val

Gln

80

Gly

Ile

Gly

Glu

Ile

160

Glu

Lys

Pro

Met



Asp

225

Ser

Asp

Pro

Glu

Leu

305

Val

Leu

Pro

Phe

Thr

385

Ile

Glu

Arg

Arg

Pro

Phe

290

Asn

Lys

Arg

Ser

Leu

370

Lys

Arg

Gly

Gly

Gly

Asn

275

Tyr

Ser

Pro

Ser

Gly

355

Val

Cys

Pro

Tyr

Val

Asp

260

Pro

Tyr

Thr

Lys

Ile

340

Ile

Arg

Gln

Asn

Phe

Ser

245

Glu

Asn

Val

Tyr

Ser

325

Glu

Lys

Thr

Tyr

Ser
405

Ala

230

Val

Thr

Leu

Trp

310

Asn

Lys

Gln

Glu

Ser

390

His

Tyr

Gln

Pro

Val

Cys

295

Ser

Gly

Gly

Gly

Phe

375

Lys

Tyr

Ser

Arg

Ser

Tyr

280

Ala

Gly

Gly

Arg

Asp

360

Lys

Pro

Ile

His

Ile

Leu

265

His

Val

Ser

Gly

Tyr

345

Thr

Tyr

Glu

Leu

Leu

Ile

250

Phe

Cys

Ser

Leu

Tyr

330

Asp

Leu

Asn

Asn

Arg
410

Glu

235

Gly

Met

Ser

Thr

Met

315

Asn

Lys

Tyr

Asp

Cys

395

Ser

Arg

Val

Thr

Ala

Val

300

Met

Gln

Val

Phe

Ser

380

Arg

Gly
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Ile

Gly

Asn

Val

285

Gly

Thr

His

Met

Pro

365

Asn

Leu

Leu

Gly

Glu

Val

270

Tyr

Asp

Arg

Gln

Pro

350

Ala

Cys

Ser

Leu

Ser

Val

255

Trp

Asn

Pro

Leu

Leu

335

Tyr

Val

Pro

Met

Lys
415

Cys

240

Leu

Thr

Asn

Ile

Ala

320

Ala

Gly

Gly

Ile

Gly

400

Tyr



Asn

Asp

Gly

Lys

465

Asn

Asn

Leu

Asn

Ile

545

Thr

Leu

Phe

Leu

Gln

Gln

450

Phe

Asn

Thr

Ile

Gln

530

Leu

Ile

Val

Ala

Ser

Arg

435

Pro

Gly

Thr

Cys

Asp

515

Thr

Tyr

Thr

Glu

Val
595

Asp

420

Leu

Val

Asp

Val

Pro
500

Arg

Ala

Arg

Asn

Ile

580

Lys

Gly

Ser

Phe

Val

Ile

485

Glu

Ile

Glu

Ala

Cys

565

Tyr

Ile

Glu

Ile

Tyr

Leu

470

Ser

Ile

Asn

Asn

Gln

550

Phe

Asp

Pro

Asn

Gly

Gln

455

Thr

Arg

Cys

Trp

Pro

535

Leu

Leu

Thr

Glu

Pro

Ser

440

Ala

Val

Pro

Trp

Ile

520

Val

Ala

Leu

Gly

Gln
600

Lys

425

Pro

Ser

Asn

Gly

Glu

505

Ser

Phe

Ser

Lys

Asp

585

Cys

Val

Ser

Phe

Pro

Gln

490

Gly

Ala

Thr

Glu

Asn

570

Asn

Thr

Val

Lys

Ser

Leu

475

Ser

Val

Gly

Val

Asp

555

Lys

Val

Phe

Ile

Trp

460

Val

Gln

Tyr

Val

Phe

540

Thr

Ile

Ile
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Ile

Tyr

445

Asp

Val

Cys

Asn

Phe

525

Lys

Asn

Trp

Arg

Glu

430

Asp

Thr

Asn

Pro

Asp

510

Leu

Asp

Ala

Cys

Pro
590

Ile

Ser

Met

Trp

Arg

495

Ala

Asp

Asn

Gln

Ile

575

Lys

Ser

Leu

Ile

Arg

480

Phe

Phe

Ser

Glu

Lys

560

Ser

Leu



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

<220>
<221>
<223>

<400>

71
572
PRT

Swine parainfluenza virus 3

MISC_FEATURE
hemagglutinin-neuraminidase HN

71

Met Glu Tyr

1

Leu

Met

Ile

Met

65

Gln

Thr

Ser

Thr

Asp

Gly

Tyr

Met

50

Leu

Lys

Arg

Leu

Thr

130

Ser

Thr

Ile

35

Ile

Gln

Thr

Leu

Thr

115

Lys

Gly

Thr

20

Phe

Leu

Glu

Ser

Leu

100

Gln

Arg

Ile

Lys

Arg

Trp

Ile

Ile

Asp

85

Thr

Gln

Glu

Glu

His

Asp

Thr

Asn

Lys

70

Asp

Ile

Met

His

Pro

Thr

Arg

Thr

Leu

55

Lys

Ile

Gln

Ser

Gln

135

Leu

Asn

His

Thr

40

Ile

Glu

Ser

Ser

Asp

120

Glu

Asn

Ser

Ser

25

Ser

Gln

Phe

Thr

His

105

Leu

Val

Pro

Thr

10

Ser

Thr

Glu

Ala

Ser

90

Val

Arg

Pro

Lys

Lys

Ile

Asn

Val

75

Ile

Gln

Lys

Ile

Asp

Ala

Leu

Asn

60

Ile

Gln

Asn

Phe

Gln
140

Asp Lys Phe
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Thr

Thr

Ser

45

His

Asp

Ser

Tyr

Ile

125

Arg

Trp

Asn

Asn

30

Val

Asn

Thr

Gly

Ile

110

Asn

Met

Arg

Asn

15

Ile

Ile

Lys

Lys

Ile

95

Pro

Asp

Thr

Cys

Glu

Ile

Phe

Leu

Ile

80

Asn

Leu

Leu

His

Thr



145

Ser

Gly

Ile

Leu

Gln

225

Pro

Ser

Lys

Val

Thr

305

Ser

Tyr

Gly

Pro

Pro

Ile

210

Ile

Arg

Leu

Val

Leu

290

Asn

Val

Gly

Asn

Gly

Ser

195

Thr

Gly

Val

Ala

Asp

275

Asp

Asn

Gly

Gly

Pro

Leu

180

Leu

Gln

Ile

Thr

Leu

260

Glu

Ile

Asn

Pro

Leu
340

Ser

165

Leu

Ala

Gly

Ile

His

245

Leu

Arg

Val

Ile

Gly

325

Glu

150

Leu

Ala

Ile

Cys

Thr

230

Thr

Asn

Ser

Thr

Thr

310

Ile

His

Thr

Thr

Asn

Gln

215

Ile

Phe

Thr

Asp

Ser

295

Phe

Tyr

Glu

Ser

Ser

Asn

200

Asp

Asn

Asn

Asp

Tyr

280

Asn

Asp

Tyr

Glu

Ser

Thr

185

Leu

Ile

Ser

Ile

Val

265

Ala

Gly

Lys

Lys

Asn
345

Pro

170

Thr

Ile

Gly

Asp

Asp

250

Tyr

Ser

Leu

Pro

Asp
330

155

Lys

Val

Tyr

Lys

Leu

235

Asp

Gln

Thr

Ile

Tyr

315

Lys

Ile

Asn

Ala

Ser

220

Val

Asn

Leu

Gly

Ile

300

Ala

Val

Gly Asp Val
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Arg

Gly

Tyr

205

Tyr

Pro

Arg

Cys

Ile

285

Thr

Ala

Ile

Ile

Leu

Cys

190

Thr

Gln

Asp

Lys

Ser

270

Glu

Thr

Leu

Phe

Cys
350

Ile

175

Ile

Ser

Val

Leu

Ser

255

Thr

Asp

Arg

Tyr

Leu

335

Asn

160

Pro

Arg

Asn

Leu

Asn

240

Cys

Pro

Ile

Phe

Pro

320

Gly

Thr



Thr

Ser

Asp

385

Met

Asp

Gln

Trp

Trp

465

Ala

Asp

Thr

Ala

Gly

Pro

370

Lys

Arg

Arg

Leu

Thr

450

Gly

Tyr

Ser

Asn

Tyr
530

Cys

355

Trp

Ser

Gln

Ile

Gly

435

Trp

His

Pro

Gln

Arg

515

Thr

Pro

Phe

Ile

Asn

Tyr

420

Val

His

Ser

Leu

Lys

500

Val

Thr

Gly

Ser

Asp

Tyr

405

Ile

Ile

Asn

Cys

Asn

485

Ser

Asn

Thr

Lys

Asn

Thr

390

Trp

Tyr

Asp

Val

Pro

470

Pro

Arg

Glu

Asn

Thr

Arg

375

Thr

Gly

Thr

Ile

Leu

455

Asp

Ser

Glu

Leu

Cys
535

Gln

360

Arg

Phe

Ser

Arg

Ser

440

Ser

Gly

Gly

Asn

Ala

520

Ile

Arg

Met

Ser

Glu

Ser

425

Asp

Arg

Cys

Ser

Pro

505

Ile

Thr

Asp

Val

Leu

Gly

410

Thr

Tyr

Pro

Ile

Val

490

Ile

Tyr

His

Cys

Asn

Arg

395

Arg

Ser

Asn

Gly

Thr

475

Val

Ile

Asn

Tyr

Asn

Ser

380

Val

Leu

Trp

Asn

Asn

460

Gly

Ser

Thr

Arg

Asp
540
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Gln

365

Ile

Trp

Leu

His

Ile

445

Asp

Val

Ser

Tyr

Thr

525

Lys

Ala

Ile

Thr

Leu

Ser

430

Arg

Glu

Tyr

Val

Ser

510

Leu

Gly

Ser

Val

Ile

Leu

415

Lys

Ile

Cys

Thr

Ile

495

Thr

Pro

Tyr

Tyr

Val

Pro

400

Gly

Leu

Asn

Pro

Asp

480

Leu

Ala

Ala

Cys



Phe His Ile Val Glu Ile Asn His Arg Ser Leu Asn Thr Phe Gln Pro

545

550

555

Met Leu Phe Lys Thr Glu Val Pro Lys Asn Cys Ser

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

<220>
<221>
<223>

<400>

72
231
PRT

Human metapneumovirus

565

MISC_FEATURE

attachment glycoprotein G

72

Met Glu Val

1

Lys

Leu

Leu

Cys

65

Ser

Trp

Ile

Ile

Ile

50

Ala

Thr

Thr

Lys

Leu

35

Ile

Asn

Ala

Thr

Arg

Asn

20

Ile

Asp

Met

Gly

Glu
100

Val

Arg

Gly

His

Pro

Pro

85

Asn

Glu

Ile

Leu

Ala

Ser

70

Ser

Ser

Asn

Arg

Thr

Thr

55

Ala

Thr

Thr

Ile

Ser

Ala

40

Leu

Glu

Lys

Ser

Arg

Ser

25

Leu

Arg

Pro

Pro

Pro
105

570

Ala Ile Asp
10

Arg Cys Tyr

Ser Met Ala

Asn Met Ile
60

Ser Lys Lys
75

Asn Pro Gln
90

Ala Ala Thr
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Met

Arg

Leu

45

Lys

Thr

Gln

Leu

Phe

Asn

30

Asn

Thr

Pro

Ala

Glu
110

Lys

15

Ala

Ile

Glu

Met

Thr

95

Gly

560

Ala

Thr

Phe

Asn

Thr

80

Gln

His



Pro

Thr

Thr

145

Arg

Thr

Ile

Glu

Arg
225

Tyr

Thr

130

Gln

Glu

Gln

Thr

Gln

210

Arg

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

<220>
<221>
<223>

<400>

Thr
115

Asp

Thr

Lys

Thr

Thr

195

Thr

Gly

73
595
PRT

Gly

Lys

Thr

Arg

Thr

180

Ser

Ala

Ala

Thr

His

Thr

Lys

165

Asn

Asp

Arg

Gly

Thr

Thr

Glu

150

Glu

Thr

Gly

Ala

Pro
230

Gln

Ala

135

Lys

Asn

Thr

Pro

Thr

215

Arg

Feline morbillivirus

MISC_FEATURE

hemagglutinin protein

73

Thr

120

Leu

Lys

Thr

Asn

Arg

200

Glu

Pro

Pro

Thr

Asn

Gln

185

Ile

Pro

Asp

Lys

Thr

Gln

170

Thr

Asp

Gly

Thr

Ser

Arg

155

Thr

Arg

Thr

Ser

Thr

Thr

140

Ala

Thr

Asn

Thr

Ser
220

Ala
125

Asn

Thr

Ser

Ala

Thr

205

Pro

Pro

Glu

Thr

Thr

Ser

190

Gln

Tyr

Gln

Gln

Gln

Ala

175

Glu

Ser

His

Gln

Ile

Lys

160

Ala

Thr

Ser

Ala

Met Lys Asn Ile Asn Ile Lys Tyr Tyr Lys Asp Ser Asn Arg Tyr Leu

1

5

10

15

Gly Lys Ile Leu Asp Glu His Lys Ile Val Asn Ser Gln Leu Tyr Ser
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Leu

Ala

Asn

65

Ile

Ser

Lys

Val

Ile

145

Lys

Ile

Ile

Phe

Ser

Thr

50

Ser

His

Thr

Ala

Thr

130

Asp

Leu

Asn

Ile

Gly
210

Ile

35

Ile

Asn

Glu

Glu

Ile

115

Ser

Pro

Leu

Arg

Phe

195

His

20

Lys

Met

Thr

Met

Leu

100

Asp

Asp

Lys

Leu

Lys

180

Ala

Thr

Val

Thr

Asp

Ile

85

Gly

Gln

Leu

Gly

Asp

165

Asn

Thr

Val

Ile

Ile

Ile

70

Phe

Leu

Lys

Ser

Tyr

150

Gln

Ile

Val

Ser

Thr

Ile

55

Leu

Asp

His

Ile

Trp

135

Cys

Leu

Asn

Asn

Asn
215

Ile

40

Asn

Leu

Arg

Ile

Lys

120

Cys

Glu

Asp

Gln

Ile

200

Gln

25

Ile

Ala

Asn

Val

Pro

105

Ile

Ile

Ser

Val

Cys

185

Gln

Arg

Ala

Thr

Gln

Tyr

90

Thr

Met

Lys

Met

Ser

170

Gln

Ser

Ile

Ser

Arg

75

Pro

Leu

Asn

Pro

Glu

155

Arg

Leu

Thr

Ile

Gly

60

Asp

Leu

Leu

Pro

Pro

140

Leu

Lys

Val

Pro

Ile Thr Phe

220
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Val

45

Arg

Glu

Ile

Asp

Pro

125

Asn

Ser

Lys

Asp

Arg

205

Gly

30

Ser

Thr

Ile

Thr

Glu

110

Val

Gly

Lys

Ser

Asp

190

Phe

Gln

Leu

Thr

His

Ala

95

Leu

Asp

Ile

Thr

Leu

175

Ser

Leu

Gly

Ile

Leu

Ser

80

Met

Thr

Thr

Ile

Tyr

160

Thr

Glu

Asn

Thr



Tyr

225

Val

Val

Leu

Phe

Ile

305

Val

Ile

Tyr

Pro

Cys

385

Leu

Ser

Gln

Phe

Gly

Leu

290

Arg

Asn

Asp

Phe

Tyr

370

Arg

Ala

Ser

Tyr

Pro

Met

275

Cys

Asp

Tyr

Lys

Ala

355

Lys

Gly

Tyr

Thr

Arg

Ser

260

Glu

Met

Leu

Thr

Leu

340

Ala

Cys

Trp

Leu

Tyr

Val

245

Leu

Ser

Asn

Lys

Tyr

325

Trp

Phe

Leu

Tyr

Leu
405

Ile

230

Phe

Ile

Cys

Thr

Ser

310

Phe

Leu

Val

Asn

Lys

390

Val

Leu

Glu

Val

Thr

Leu

295

Leu

Asn

Thr

Thr

Asn

375

Asn

Glu

Thr

Ile

Ser

Leu

280

Thr

Tyr

Phe

Ser

Ile

360

Pro

Ile

Met

Ile

Gly

Arg

265

Thr

Arg

Ile

Gly

Asp

345

Thr

Cys

Thr

Tyr

Gln

Tyr

250

Val

Ser

Ser

Thr

Lys

330

Arg

Ile

Phe

Gly

Asp
410

Glu

235

Ile

Leu

Asp

Ile

Leu

315

Ile

Gly

Arg

Asp

Thr

395

Glu

Asp

Ser

Pro

Arg

Tyr

300

Pro

Arg

Gln

Asn

Asn

380

Asp

Glu
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Gly

Asp

Ile

Gln

285

Asp

His

Ser

Ile

Tyr

365

Ser

Asp

Gly

Ile

Gln

Arg

270

Gly

Tyr

Tyr

Pro

Ile

350

Asn

Glu

Val

Pro

Thr

Phe

255

Met

Gly

Val

Gly

His

335

Ser

Asn

Asn

Pro

Leu
415

Asp

240

Gly

Val

Tyr

Asn

Lys

320

Glu

Gly

Tyr

Tyr

Ile

400

Ile



Thr

Ser

His

Asp

465

Asn

Ser

Arg

Phe

Pro

545

Asn

Ser

Asn

Leu

Leu

Ile

450

Asn

Leu

Asp

Met

Thr

530

Lys

Trp

Trp

Cys

Val

Tyr

435

Gly

Leu

Thr

Gly

Tyr

515

Val

Gln

Asp

Asn

Lys
595

Ala

420

Tyr

Tyr

Lys

Ala

Met

500

Ile

Glu

Phe

Lys

Glu
580

Ile

Asp

Ile

Ala

Cys

485

Ile

Thr

Leu

Asn

Ser

565

Ser

Pro

Asp

Gln

Ile

470

Arg

Ile

Val

His

Ala

550

Trp

Leu

Pro

Lys

Ile

455

Leu

Leu

Ser

Lys

Ser

535

Lys

Trp

Ser

Tyr

Ile

440

Asn

Leu

Asn

Asn

Ala

520

Arg

Tyr

Cys

Val

Asn

425

Asn

Glu

Asn

Gln

Ser

505

Ile

Ser

Asp

Ala

Asp
585

Tyr

Lys

Val

Arg

Gly

490

Ala

Pro

Asn

Lys

Leu

570

Thr

Thr

Leu

His

Leu

475

Ile

Leu

Pro

Thr

Leu

555

Ile

Ala

Ala

Ile

Glu

460

Ser

Lys

Ile

Val

Ser

540

His

Pro

Ile
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Pro

Met

445

Val

Asp

Glu

Asp

Gly

525

Tyr

Leu

Gln

Phe

Ser

430

Thr

Ile

Glu

Gln

Ile

510

Asn

Ile

Glu

Phe

Asn
590

His

Thr

Val

His

Tyr

495

Gln

Tyr

Leu

Cys

Ser

575

Leu

Asn

Ser

Gly

Pro

480

Lys

Glu

Asn

Leu

Phe

560

Leu

Ile



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

<220>
<221>
<223>

<400>

74
613
PRT

Avian paramyxovirus 6

MISC_FEATURE
hemagglutinin-neuraminidase

74

Met Ala Ser

1

Gly

Thr

Val

Ser

65

Thr

Pro

Ile

Gly

Leu

Asp

Leu

Arg

50

Ser

His

Val

Ile

Phe

130

Ile

Pro

Ile

35

Met

Ile

Gln

Thr

Thr

115

Ser

Tyr

Pro

Asn

20

Leu

Ser

Thr

Lys

Leu

100

Asp

Ile

Pro

Ser

Ser

Asp

Thr

Ser

Val

85

Asp

Ala

Thr

Gln

Glu

Lys

Leu

Leu

Leu

70

Asn

Lys

Val

Asn

Lys

Leu

Arg

Ala

Thr

55

Ser

Ser

Met

Arg

Ser

135

Ser

Asn

Thr

Ile

40

Pro

Asp

Ile

Gln

Gln

120

Pro

Leu

Arg

Trp

25

Leu

Ser

Thr

Phe

Val

105

Leu

Glu

Asn

Ser

10

Arg

Cys

Asp

Tyr

Lys

90

Glu

Gln

Tyr

Gln

Thr

Val

Val

Gln

75

Glu

Met

Gly

Ser

Ala

Val

Ser

Thr

60

Ser

Val

Gly

Val

Gly
140

Gly Lys Ser
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Thr

Tyr

Ile

45

Asp

Val

Gly

Thr

Asn

125

Gly

Leu

Leu

Arg

30

Val

Ser

Trp

Ile

Ala

110

Gly

Ile

Ala

Tyr

15

Ala

Ala

Ile

Ser

Ser

95

Val

Ser

Asp

Ile

Glu

Ser

Ile

Ser

Asp

80

Ile

Asn

Ala

Ala

Ser



145

Asp

Gly

Tyr

Ile

Pro

225

Arg

Cys

Pro

Glu

Tyr

305

Pro

Arg

Leu

Cys

Ser

Met

210

Val

Lys

Ser

Thr

Ser

290

Pro

Leu

Ala

Leu

Thr

His

195

Tyr

Phe

Ser

Leu

Pro

275

Met

Ala

Tyr

His

Glu

Arg

180

Asn

Leu

Thr

Cys

Val

260

Met

Leu

Val

Gly

Ala
340

His

165

Ile

Thr

Ser

Thr

Ser

245

Lys

Ile

Asp

Gly

Gly

325

Tyr

150

Pro

Pro

Ile

Met

Ser

230

Val

Gln

His

Gln

Ser

310

Ile

Phe

Ser

Thr

Glu

Gly

215

Ala

Val

Thr

Gly

Ser

295

Gly

Ser

Thr

Phe

Phe

Ser

200

Ala

Ala

Ala

Glu

Arg

280

Leu

Ser

Lys

His

Ile

His

185

Gly

Val

Val

Asn

Asp

265

Leu

Phe

Val

Ser

Asn
345

Pro

170

Leu

Cys

Gly

Ile

Pro

250

Gln

His

Thr

Ser

Ser

330

Glu

155

Ala

Gly

His

Val

Leu

235

Asn

Asp

Phe

Gly

His

315

Ser

Glu

Pro

Tyr

Asp

Gly

220

Asp

Gly

Tyr

Asn

His

300

Gly

Leu

Leu
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Thr

Arg

Ala

205

His

Asp

Cys

Ala

Gly

285

Trp

Arg

Phe

Glu

Thr

His

190

Gly

Gln

Gly

Asp

Asp

270

Thr

Val

Leu

Pro

Cys
350

Ser

175

Trp

Glu

Gly

Lys

Val

255

Pro

Tyr

Ala

Phe

Lys

335

Lys

160

His

Cys

Ser

Lys

Asn

240

Leu

Thr

Thr

Gln

Phe

320

Leu

Asn



Leu

Lys

Thr

385

Met

Leu

Ile

Trp

Gly

465

Val

Thr

Pro

Leu

Thr

Ile

370

Thr

Met

Tyr

Leu

Val

450

Leu

Tyr

Val

Trp

Phe
530

Ser

355

Ala

Leu

Ala

Gln

Val

435

Pro

Cys

Gln

Val

Ile

515

Thr

Lys

Gly

Ala

Ala

Arg

420

Ser

Tyr

Glu

Asp

Ile

500

Ala

Ala

Gln

Ser

Asp

Glu

405

Ser

Glu

Pro

Lys

Val

485

Gly

Ala

Gln

Arg

Leu

Cys

390

Gly

Ser

Leu

Gln

Pro

470

Trp

Gly

Ala

Thr

Glu

Trp

375

Lys

Arg

Ser

Val

Ser

455

Ser

Val

Tyr

Asn

Glu
535

Asp

360

Ala

Ile

Leu

Trp

Asn

440

Lys

Ile

Val

Leu

Gln

520

Ala

Leu

Gln

Ala

Gln

Trp

425

Ala

Phe

Cys

Ser

Glu

505

Tyr

Ala

Phe

Gly

Val

Leu

410

Pro

Arg

Pro

Pro

Val

490

Ala

Asn

Tyr

Asn

Ile

Ala

395

Val

Val

His

Arg

Ala

475

Gly

Ala

Trp

Ser

Ala

Val

380

Asn

Gln

Leu

Leu

Pro

460

Val

Asp

Ser

Leu

Ser
540
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Tyr

365

Ile

Thr

Asp

Ile

Asp

445

Thr

Cys

Phe

Glu

Thr

525

Thr

Met

Cys

Ser

Lys

Tyr

430

Ile

Trp

Val

Ser

Arg

510

Arg

Thr

Pro

Asn

Thr

Val

415

Tyr

Val

Thr

Thr

Asn

495

Lys

Arg

Cys

Gly

Leu

Met

400

Val

Asp

Asn

Lys

Gly

480

Glu

Asp

Gln

Phe



Arg

545

Thr

Val

Ser

Phe

Asn

Asp

Thr

Glu

Thr
610

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

<220>
<221>
<223>

<400>

Thr

Asn

Val

Ala

595

Pro

75
564
PRT

His

Leu

Val

580

His

Gln

Gln

Leu

565

Asp

Arg

His

Asp Lys Val Phe

550

Gly Asp Trp Arg

Arg Gln Gln Ser

585

Thr Arg Phe Lys

600

Fer-de-Lance paramyxovirus

MISC_FEATURE
hemagglutinin-neuraminidase protein HN

75

Met Asp Pro

1

Gly Glu Lys

Ser Thr Val

35

Ile Asp Asn

50

Lys

Ser

20

Ile

Lys

Ser Tyr Tyr Cys Asn

5

Pro Gly Gly Asp Leu

25

Ser Leu Ile Ile Ala

40

Ile Asn Ile Gln Ser

55

Cys Leu Thr Ile Met Glu Val
555 560

Ile Ala Pro Leu Leu Tyr Glu
570 575

Ser Arg Lys Ala Val Ala Met
590

Tyr Tyr Ser Pro Glu Asn Lys
605

Glu Asp Leu Arg Ser Asp Gly
10 15

Tyr Lys Gly Ile Ile Leu Val
30

Ile Ile Ser Leu Ala Phe Ile
45

Leu Asp Pro Leu Arg Gly Leu
60
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Glu

65

Gln

Ala

Leu

Asp

Ser

145

Thr

Gly

Gly

Asn

Thr

225

Leu

Arg

Asp

Asp

Thr

Ser

Thr

130

Gln

Met

Ser

Ser

Asp

210

Ser

Asn

Gly

Ser

Ile

Thr

Asp

115

Ser

Leu

Asn

Thr

Met

195

His

Lys

Asn

Ala

Tyr

Gln

Thr

100

Leu

Cys

Asp

Gln

Tyr

180

Ile

Ser

Thr

Gly

Tyr

Leu

Glu

85

Thr

Ile

Asp

Pro

Thr

165

Ser

Tyr

Lys

Gly

Leu

245

Leu

Val

70

Gly

Ile

Met

Val

Ser

150

Val

Thr

Ser

Ser

Glu

230

Asn

Leu

Pro

Ile

Pro

Asn

Leu

135

Thr

Lys

Gly

Tyr

Ser

215

Pro

Arg

Cys

Ile

Phe

Arg

Arg

120

Ala

Tyr

Leu

Cys

Ser

200

Gln

Leu

Lys

Thr

Lys

Pro

Ser

105

Cys

Gly

Trp

Leu

Val

185

His

Tyr

Gln

Ser

Asn

Asp

Arg

90

Ile

Tyr

Ala

Thr

Pro

170

Arg

Asn

Trp

Gln

Cys
250

Lys

75

Leu

Ala

Pro

Ile

Cys

155

Asp

Ile

Val

Gln

Val

235

Ser

Ser

Asn

Ile

Ser

His

140

Ser

Asn

Pro

Ile

Leu

220

Ser

Thr

Val val Glu
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Glu

Leu

Gln

Val

125

Ser

Ser

Ser

Thr

Tyr

205

Gly

Arg

Val

Asp

Ser

Ile

Thr

110

Val

Asn

Gly

Gln

Phe

190

Glu

Tyr

Thr

Ala

Glu

Ile

Thr

95

Lys

Asn

Leu

Thr

Ile

175

Ser

Gly

Ile

Leu

Gln

255

Arg

Ser

80

Ala

Asp

Asn

Phe

Pro

160

Pro

Leu

Cys

Ser

Thr

240

Gly

Thr



Asp

Ile

Leu

305

Val

Pro

Thr

Arg

Lys

385

Gly

Ile

Thr

Arg

Tyr

Phe

290

Asp

Tyr

Tyr

Gln

Gln

370

Pro

Ala

Arg

Leu

Pro
450

Ser

275

Gly

Arg

Asn

Gly

Glu

355

Ile

Ile

Glu

Ser

Asp

435

Gly

260

Thr

Ala

Pro

Asp

Asp

340

Gly

Val

Ile

Gly

Ser

420

Pro

Asn

Glu

Glu

Tyr

Arg

325

Gln

Cys

Asn

Arg

Arg

405

Gly

Ile

Gly

Gly

Arg

Ala

310

Ile

Ala

Asn

Cys

Val

390

Ile

Trp

Arg

Pro

Ile

Ser

295

Ala

Leu

Met

Ser

Ile

375

Arg

Gln

His

Ile

Cys
455

Gln

280

Tyr

Leu

Phe

Cys

Asn

360

Ile

Thr

Thr

Ala

Ser

440

Ser

265

Asp

Arg

Tyr

Leu

Gln

345

Gln

Glu

Ile

Leu

Leu

425

Trp

Ala

Leu

Tyr

Pro

Gly

330

Ala

Leu

Ile

Pro

Gly

410

Ala

Ile

Thr

Thr

Ser

315

Tyr

Pro

Ile

Ile

Asn

395

Gly

Gln

Val

Leu

Asn

300

Val

Gly

Glu

Gly

Thr

380

Ser

Val

Thr

Asn

Ser Ser Arg

460
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Asp

285

Asn

Gly

Gly

Cys

Tyr

365

Val

Gln

Leu

Gly

Thr

445

Cys

270

Tyr

Glu

Ser

Leu

Thr

350

Phe

Gly

Val

Tyr

Ile

430

Gly

Pro

Ile

Val

Gly

Met

335

Ser

Ser

Thr

Trp

Leu

415

Ile

Tyr

Ala

Asp

Asp

Thr

320

Thr

Ala

Gly

Glu

Leu

400

Tyr

Leu

Ser

Gln



Cys

465

Gly

Pro

Leu

Thr

Ala

545

Lys

Ile

Tyr

Val

Thr

Phe

530

Thr

Ile

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

<220>
<221>
<223>

<400>

Thr

Leu

Ile

Ser

515

Asn

Leu

Cys

76
569
PRT

Avian paramyxovirus 4

Gly

Ala

Ser

500

Ser

Gln

Gly

Ser

Val

Thr

485

Tyr

Ser

Lys

Ile

MISC_FEATURE
hemagglutinin-neuraminidase

76

Tyr

470

Val

Gly

Gln

Gly

Phe
550

Thr

Thr

Thr

Val

Tyr

535

Gln

Asp

Leu

Ser

Ala

520

Cys

Pro

Ile

Leu

Thr

505

Ala

Tyr

Val

Phe

Ser

490

Gly

Tyr

His

Leu

Pro

475

Arg

Thr

Ile

Val
555

Leu

Val

Val

Thr

Ile

540

Val

Ser

Ala

Thr

525

Glu

Thr

Gln

Arg

Asp

510

Thr

Leu

Glu

Asn

Val

495

Ser

Cys

Ser

Ile

Tyr

480

Asn

Gln

Phe

Pro

Pro
560

Met Gln Gly Asn Met Glu Gly Ser Arg Asp Asn Leu Thr Val Asp Asp

1

5

10

15

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

20

25
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30



Leu

Asn

Ser

65

Asp

Leu

Gly

Thr

Asp

145

Pro

Ser

Asp

Ala

Met

Ser

50

Lys

Thr

Asn

Ile

Ala

130

Tyr

Val

Ser

His

Gly
210

Val

35

Gln

Trp

Leu

Thr

Gly

115

Tyr

Thr

Thr

Ile

Ser

195

Asn

Ser

Ser

Gln

Asp

Leu

100

Pro

Leu

Ala

Thr

Trp

180

Gly

Gly

Ala

Ile

Thr

Thr

85

Glu

Gly

His

Glu

Thr

165

Cys

Ser

Leu

Leu

Ile

Gly

70

Arg

Ala

Asp

Gly

Gly

150

Gly

Tyr

Asn

Pro

Ile

Thr

55

Ile

Asn

Asn

Leu

Val

135

Pro

Cys

Thr

Gln

Tyr
215

Ile

40

Ala

Glu

Ala

Leu

Glu

120

Asn

Leu

Thr

His

Tyr

200

Phe

Ser

Ile

Gly

Ala

Leu

105

His

Arg

Asp

Arg

Asn

185

Ile

Ser

Ile

Asn

Lys

Leu

90

Ser

Cys

Leu

His

Ile

170

Val

Ser

Thr

Val

Gln

Ile

75

Leu

Ala

Arg

Leu

Val

155

Pro

Ile

Met

Val

Ile

Ser

60

Thr

His

Leu

Tyr

Ile

140

Asn

Ser

Glu

Gly

Val
220
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Leu

45

Ser

Ser

Ile

Gly

Pro

125

Asn

Phe

Phe

Thr

Val

205

Ser

Thr

Asp

Ile

Pro

Gly

110

Val

Gln

Ile

Ser

Gly

190

Ile

Lys

Arg

Ala

Met

Leu

95

Asn

His

Thr

Pro

Val

175

Cys

Lys

Tyr

Asp

Asp

Thr

80

Gln

Thr

Asp

Ala

Ala

160

Ser

Asn

Arg

Leu



Thr

225

His

Tyr

Asp

Ile

Asn

305

Pro

Asp

Ser

Leu

Ser

385

Ile

Trp

Asp

Cys

Val

Gly

Trp

290

Lys

Glu

Tyr

Tyr

Ala

370

Tyr

Tyr

Trp

Gly

Tyr

Ser

Ser

275

Ser

Val

Val

Cys

Tyr

355

Cys

Tyr

Tyr

Pro

Leu

Leu

Pro

260

Ala

Leu

Met

Pro

340

Pro

Pro

Phe

Leu

His

Asn

Leu

245

Asp

Thr

Asn

Phe

Asn

325

Asp

Thr

Val

Asn

Asn

405

Pro

Arg

230

Cys

Pro

Glu

Tyr

Pro

310

Pro

Arg

Ser

Asn

390

Gly

Gln

Lys

Ser

Thr

Gln

Pro

295

Phe

Gly

Leu

Phe

Asn

375

Ser

Asn

Ile

Ser

Leu

Pro

Ala

280

Gly

Tyr

Arg

Gln

Gly

360

Asn

Leu

Ile

Tyr

Cys

Val

Met

265

Val

Val

Gly

Tyr

Asp

345

Arg

Ser

Gly

Tyr

Leu

Ser

Ser

250

Arg

Pro

Gly

Gly

Tyr

330

Gln

Arg

Thr

Phe

Leu
410

Val

235

Glu

Leu

Glu

Ser

Val

315

Tyr

Ile

Met

Ile

Ile

395

Tyr

Ala

Pro

Gly

Arg

Gly

300

Arg

Ile

Leu

Val

Ala

380

Gly

Gln

Leu Asp Ser
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Ala

Glu

Val

Ile

285

Ala

Asn

Gln

Arg

Met

365

Ser

Ala

Arg

Arg

Gly

Pro

Leu

270

Phe

Ile

Gly

Asp

Ala

350

Gln

Gln

Glu

Ser

Ile

Ser

Asp

255

Thr

Lys

Val

Ser

Pro

335

Glu

Gly

Cys

Ser

Ser

415

Ala

Gly

240

Asp

Trp

Asn

Gly

Thr

320

Asn

Gln

Val

Gln

Arg

400

Ser

Ser



Pro

Val

Arg

465

Leu

Gly

Ala

Tyr

Cys

545

Ile

Gly

Thr

450

Cys

Ser

Lys

Ile

Ser

530

Leu

Val

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

<220>
<221>
<223>

420

Thr Gln
435

Val Ile

Pro Asn

Leu Thr

Thr Thr

500

Gly His
515

Thr Thr

Ser Ile

Pro Phe

77
571
PRT

Asn

Thr

Asp

Ser

485

Arg

Glu

Thr

Leu

Leu
565

Ile

Arg

Cys

470

Asp

Ile

Ala

Cys

Glu

550

Tyr

Asp

Pro

455

Leu

Ser

Asp

Arg

Phe

535

Val

Arg

Ser

440

Ser

Phe

Ile

Pro

Leu

520

Ser

Arg

Val

425

Gly

Ser

Gly

Phe

Ala

505

Phe

Asp

Ser

Leu

Human parainfluenza virus 2

MISC_FEATURE
hemagglutinin-neuraminidase protein

Val

Gly

Val

Ala

490

Trp

Asn

Thr

Glu

Asn

Phe

Tyr

475

Phe

Ala

Lys

Ile

Leu
555

Leu

Cys

460

Ser

Thr

Leu

Glu

Gln

540

Leu
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Lys

445

Asn

Asp

Met

Phe

Val

525

Asn

Gly

430

Met

Ser

Ile

Tyr

Ser

510

Ser

Gln

Ala

Leu

Gln

Trp

Leu

495

Asn

Ala

Val

Phe

Asn

Ser

Pro

480

Gln

His

Ala

Tyr

Lys
560



<400>

77

Met Glu Asp

1

Cys

Ile

Ser

Pro

65

Leu

Thr

Asn

Ile

Pro

145

Thr

Thr

Arg

Val

Ser

50

Ile

Tyr

Val

Thr

Asn

130

Lys

Ser

His

Ile

Leu

35

Gly

Ile

Asn

Ile

Asn

115

Gly

Tyr

Pro

Trp

Tyr

Ile

20

Cys

Leu

Glu

Val

Phe

100

Cys

Ile

Gly

Asn

Cys
180

Ser

Phe

Ser

Met

Ser

Ala

85

Ser

Thr

Asn

Pro

Gly

165

Tyr

Asn

Arg

Ser

Asp

Leu

70

Ile

Ala

Pro

Lys

Leu

150

Thr

Leu

Thr

Ile

Ser

55

Lys

Ile

Leu

Gly

Phe

135

Leu

Thr

His

Ser

Ala

Leu

40

Asp

Ser

Ile

Lys

Asn

120

Leu

Asn

Arg

Asn

Leu

Thr

25

His

Asp

Leu

Pro

Asp

105

Leu

Val

Ile

Ile

Val
185

Lys

10

Ile

Glu

Ser

Ile

Leu

90

Met

Leu

Leu

Pro

Pro

170

Met

Ser

Leu

Ile

Gln

Ala

75

Lys

His

Leu

Lys

Ser

155

Ser

Leu

Ile

Gly

Ile

Gln

60

Leu

Ile

Thr

His

Ser

140

Phe

Phe

Gly
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Pro

Ile

His

45

Gly

Ala

Asp

Gly

Asp

125

Tyr

Ile

Ser

Asp

Lys

Cys

30

Leu

Ile

Asn

Ser

Ser

110

Ala

Asn

Pro

Leu

Cys
190

Arg

15

Thr

Asp

Ile

Gln

Ile

95

Met

Ala

Gly

Ser

Ile

175

Leu

Thr

Leu

Val

Gln

Ile

80

Glu

Ser

Tyr

Thr

Ala

160

Lys

Asp



Phe

Ala

Asp

225

Cys

Ala

Asp

Trp

Phe

305

Tyr

Thr

Tyr

Ile

Thr

Ala

210

Gly

Val

Thr

Thr

Ala

290

Ile

Asn

Cys

Val

Cys
370

Thr

195

Ala

Ile

Leu

Thr

Phe

275

Thr

Leu

Lys

Ala

Ile

355

Pro

Ser

Phe

Asn

Tyr

Asp

260

Ile

Ile

Phe

Gln

Gly

340

Arg

Leu

Asn

Pro

Arg

Cys

245

Leu

Glu

Asn

Pro

Ser

325

Asn

Tyr

Ser

Gln

Ile

Lys

230

Tyr

Ala

Arg

Pro

Val

310

Ser

Ser

His

Asp

Tyr

Phe

215

Ser

Val

Glu

Val

Ala

295

Tyr

Arg

Ser

Ser

Met
375

Leu

200

Arg

Cys

Ala

Leu

Ile

280

Val

Gly

Tyr

Glu

Asn

360

His

Ala

Thr

Ser

Thr

Arg

265

Ser

Gly

Gly

Phe

Gln

345

Arg

Thr

Met

Met

Val

Arg

250

Leu

Leu

Ser

Leu

Ile

330

Ala

Leu

Ala

Gly

Lys

Thr

235

Ser

Ala

Pro

Gly

Ile

315

Pro

Ala

Ile

Arg

Ile

Thr

220

Ala

Glu

Phe

Asn

Ile

300

Ser

Lys

Ala

Gln

Cys
380
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Ile

205

Ile

Ile

Lys

Tyr

Thr

285

Tyr

Gly

His

Ala

Ser

365

Asn

Gln

Tyr

Pro

Glu

Tyr

270

Thr

His

Thr

Pro

Arg

350

Ala

Leu

Gln

Leu

Gly

Asp

255

Tyr

Gly

Leu

Pro

Asn

335

Ser

Val

Val

Ser

Ser

Gly

240

Tyr

Asn

Gln

Gly

Ser

320

Ile

Ser

Leu

Met



Phe

385

Ile

Ala

Pro

Gly

Thr

465

Ser

Arg

Ser

Ala

Tyr

545

Gln

Asn

Asp

Ser

Ile

Val

450

Gly

Gln

Asn

Ala

Tyr

530

Cys

Ile

<210>

Asn

Asn

Leu

Ile

435

Met

Val

Asn

Glu

Leu

515

Thr

Leu

Ile

78

Ser

Asn

Phe

420

Glu

Pro

Tyr

Ala

Ser

500

Leu

Ser

Ile

Pro

Gln

Leu

405

Tyr

Ala

Cys

Ala

Leu

485

Asn

Asn

Ser

Ile

Phe
565

Val

390

Tyr

Arg

Gln

Asn

Asp

470

Asn

Arg

Thr

Thr

Ile

550

Leu

Met

Tyr

Ile

Trp

Ala

455

Val

Pro

Thr

Thr

Cys

535

Glu

Arg

Met

Tyr

Asn

Val

440

Thr

Trp

Asn

Asn

Gly

520

Phe

Met

Glu

Gly

Gln

Thr

425

Pro

Ser

Pro

Tyr

Pro

505

Phe

Lys

Gly

Leu

Ala

Arg

410

Asp

Ser

Phe

Leu

Arg

490

Thr

Asn

Asn

Ser

Ile
570

Glu

395

Ser

Phe

Tyr

Cys

Asn

475

Phe

Phe

Asn

Thr

Ser

555

Pro

Ser

Ser

Gln

Pro

460

Asp

Ala

Tyr

Thr

Gly

540

Leu
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Arg

Ser

Lys

Val

445

Ala

Pro

Gly

Thr

Asn

525

Thr

Leu

Leu

Trp

Gly

430

Pro

Asn

Glu

Ala

Ala

510

His

Gln

Gly

Tyr

Trp

415

Ile

Arg

Cys

Pro

Phe

495

Ser

Lys

Lys

Glu

Val

400

Ser

Pro

Pro

Ile

Thr

480

Leu

Ala

Ala

Ile

Phe
560



<211>
<212>
<213>

<220>
<221>
<223>

<400>

565
PRT

Parainfluenza virus 5

MISC_FEATURE
hemagglutinin-neuraminidase protein

78

Met Val Ala

1

Arg

Ser

Ala

Leu

65

Val

Ala

Trp

Gln

Leu
145

Thr

Ile

Gly

50

Asn

Ala

Ile

Ser

Phe

130

Leu

Thr

Leu

35

Ser

Asn

Leu

Lys

Ala

115

Tyr

Asn

Glu

Thr

20

Tyr

Thr

Ile

Pro

Ser

100

Ala

Phe

Met

Asp

Leu

Glu

Gly

Leu

Leu

85

Leu

Leu

Ser

Pro

Ala

Ile

Ser

Ser

Ser

70

Gln

Gln

Ile

Ile

Ser
150

Pro

Phe

Leu

Asn

55

Val

Leu

Thr

Asn

Ala

135

Phe

Val

Leu

Ile

40

Ser

Ala

Asp

Ser

Asp

120

Glu

Ile

Arg

Cys

25

Thr

Gly

Asn

Thr

Asp

105

Asn

Gly

Pro

Ala

10

Thr

Gln

Leu

Gln

Leu

90

Lys

Arg

Arg

Thr

Thr Cys

Leu Leu

Lys Gln

Gly Ser
60

Ile Ile
75

Glu Ser

Leu Glu

Tyr Ile

Asn Leu

140

Ala Thr
155
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Arg

Ala

Ile

45

Ile

Tyr

Thr

Gln

Asn

125

Thr

Thr

Val

Leu

30

Met

Thr

Asn

Leu

Asn

110

Gly

Leu

Pro

Leu

15

Ser

Ser

Asp

Ser

Leu

95

Cys

Ile

Gly

Glu

Phe

Ile

Gln

Leu

Ala

80

Thr

Ser

Asn

Pro

Gly
160



Cys

Thr

Gln

Phe

Lys

225

Phe

Pro

Arg

Pro

Ile

305

Asn

Gln

Thr

His

Phe

Phe

210

Ser

Val

Glu

Ile

Gly

290

Tyr

Lys

Ala

Arg

Asn

Val

195

Arg

Ser

Gln

Ile

275

Thr

Gly

Tyr

Thr

Ile

Val

180

Ser

Thr

Ser

Thr

Arg

260

Asn

Gly

Gly

Phe

Gln
340

Pro

165

Ile

Met

Leu

Ile

Gln

245

Ile

Pro

Ser

Val

Ile

325

Val

Ser

Leu

Gly

Lys

Ser

230

Pro

Ile

Pro

Gly

Ile

310

Pro

Gln

Phe

Asn

Ile

Thr

215

Thr

Glu

Ile

Gly

Val

295

Lys

Gln

Asn

Ser

Gly

Ile

200

Leu

Val

Arg

Met

Val

280

Tyr

Gly

Met

Ala

Leu

Cys

185

Glu

Tyr

Pro

Asp

Tyr

265

Leu

Tyr

Thr

Val

Lys
345

Thr

170

Gln

Pro

Leu

Gly

Asp

250

Tyr

Asp

Leu

Ser

Ala

330

Ser

Lys

Asp

Thr

Ser

Gly

235

Tyr

Asn

Val

Gly

Leu

315

Ala

Ser

Thr

His

Ser

Asp

220

Cys

Phe

Asp

Trp

Trp

300

Trp

Leu

Tyr
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His

Val

Ala

205

Gly

Met

Ser

Thr

Ala

285

Val

Asn

Cys

Tyr

Trp

Ser

190

Gly

Val

Met

Ala

Ile

270

Thr

Leu

Asn

Ser

Ser
350

Cys

175

Ser

Phe

Asn

Tyr

Ala

255

Val

Leu

Phe

Gln

Gln

335

Ser

Tyr

Asn

Pro

Arg

Cys

240

Pro

Glu

Asn

Pro

Ala

320

Asn

Trp



Phe

Gln

Val

385

Tyr

Lys

Gln

Ser

Asp

465

Glu

Asn

Gln

Phe

Gly

Asp

370

Leu

Tyr

Val

Asn

Ala

450

Ala

Ala

Pro

Phe

Arg
530

Asn

355

Leu

Met

Tyr

Thr

Val

435

Thr

Trp

Thr

Thr

Gly

515

Asp

Arg

Thr

Gly

Gln

Ile

420

Pro

Asn

Leu

Phe

Met

500

Ser

Thr

Met

Asn

Ala

Arg

405

Thr

Thr

Arg

Leu

Thr

485

Tyr

Ser

Gly

Ile

Glu

Glu

390

Ser

Phe

Gln

Cys

Thr

470

Gly

Ile

Gly

Ser

Gln

Cys

375

Gly

Asn

Thr

Gln

Pro

455

Asn

Ser

Ala

Gln

Val
535

Ser

360

Leu

Arg

Ser

Asn

Val

440

Gly

Pro

Tyr

Asn

Glu

520

Met

Gly

Val

Leu

Trp

Gly

425

Pro

Phe

Ser

Leu

Asn

505

Ala

Val

Ile

Leu

Tyr

Trp

410

Gln

Arg

Cys

Ser

Asn

490

Thr

Ala

Tyr

Leu

Pro

Met

395

Pro

Pro

Pro

Leu

Thr

475

Thr

Gln

Tyr

Cys

Ala

Phe

380

Tyr

Met

Ser

Gly

Thr

460

Ser

Ala

Ile

Gly

Ile
540
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Cys

365

Ser

Gly

Thr

Ala

Thr

445

Gly

Thr

Thr

Ile

His

525

Tyr

Pro

Asn

Asp

Met

Ile

430

Gly

Val

Phe

Gln

Ser

510

Thr

Ile

Leu

Asp

Ser

Leu

415

Ser

Asp

Tyr

Gly

Arg

495

Ser

Thr

Ile

Arg

Gln

Val

400

Tyr

Ala

Cys

Ala

Ser

480

Ile

Gln

Cys

Glu



Leu Ser Ser Ser Leu Leu Gly Gln Phe Gln Ile Val Pro Phe Ile Arg

545

Gln Val Thr Leu Ser

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

<220>
<221>
<223>

<400>

79
576
PRT

565

550

Porcine rubulavirus

MISC_FEATURE
attachment protein

79

Met Ser Gln

1

Ile

Ile

His

Gln

65

Ile

Ile

His

Ala

Leu

Thr

50

Ser

Ser

Ser

Cys

Arg

Ile

35

Leu

Thr

Asn

Thr

Pro

Leu

Arg

20

Ala

Leu

Ile

Gln

Thr

100

Asp

Gly

Thr

Ile

Thr

Thr

Leu

85

Glu

Cys

Thr

Trp

Val

Thr

Ser

70

Ile

Met

Ser

Asp

Arg

Ile

Thr

55

Trp

Tyr

Ser

Ser

Gln

Leu

Thr

40

Gln

Thr

Thr

Ile

Ala

Ile

Cys

25

Gln

Phe

Pro

Thr

Leu

105

Cys

Met

10

Phe

Ile

Leu

Asp

Ser

90

Thr

555

His

Arg

Phe

Thr

Val

75

Ile

Ala

Leu

Ile

Met

Ser

60

Gln

Thr

Ile

Pro Thr Arg

Page 239

Ala

Phe

Leu

45

Ile

Ala

Leu

Arg

Gln

Gln

Ala

30

Thr

Gly

Met

Pro

Asp

110

Met

Pro

15

Leu

Phe

Asn

Leu

Leu

95

His

Leu

560

Ala

Phe

Asp

Leu

Ser

80

Lys

Cys

Leu



Asn

Thr

145

Phe

Phe

Ala

Thr

Ser

225

Val

Glu

Leu

Gly

Thr
305

Asp

130

Glu

Ile

Ala

Gly

Ile

210

Tyr

Val

Thr

Val

Leu

290

Leu

115

Pro

Ser

Pro

Leu

Cys

195

Gln

Tyr

Pro

Asp

Phe

275

Ala

Tyr

Arg

Ile

Thr

Gly

180

Ala

Ser

Leu

Gly

Tyr

260

Ser

Asn

Asn

Tyr

Asn

Ser

165

Pro

Asp

Ala

Ser

Gly

245

Tyr

Asn

Gly

Glu

Met

Ile

150

Thr

Ser

Gly

Ser

Asp

230

Cys

Ala

Asp

Trp

Tyr
310

Ser

135

Thr

Thr

His

Gly

Asp

215

Gly

Ala

Gly

Thr

Val

295

Leu

120

Gly

Phe

Thr

Trp

His

200

Gly

Val

Met

Asn

Ile

280

Met

Leu

Val

Gly

Gln

Cys

185

Ser

Ser

Asn

Tyr

Ser

265

Ile

Leu

Phe

Asn

Pro

Gly

170

Tyr

Asn

Pro

Arg

Cys

250

Pro

Glu

Val

Pro

Gln

Leu

155

Cys

Thr

Gln

Leu

Lys

235

Tyr

Pro

Arg

Pro

Ala
315

Phe

140

Phe

Thr

His

Tyr

Leu

220

Ser

Val

Gln

Thr

Gly

300

Tyr
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125

Ile

Gly

Arg

Asn

Leu

205

Ile

Cys

Ala

Gln

Ile

285

Val

Gly

Gly

Ile

Ile

Phe

190

Ala

Thr

Ser

Thr

Leu

270

His

Gly

Gly

Ala

Pro

Pro

175

Ile

Met

Ala

Ile

Arg

255

Leu

Pro

Ser

Met

Pro

Ser

160

Ser

Thr

Gly

Arg

Ala

240

Ser

Thr

Thr

Gly

Gln
320



Gln

Tyr

Arg

Arg

Cys

385

Gly

Ser

Leu

His

Pro

465

Asp

Leu

Ile

Asn

Ala

Ser

370

Thr

Arg

Ser

Thr

Leu

450

Ala

Pro

Asp

Leu

Ala

Ala

355

Ala

Leu

Ile

Trp

Thr

435

Ala

Thr

Arg

Ser

Ala

Thr

340

Ala

Ile

Ile

Phe

Trp

420

Pro

Arg

Cys

Ser

Thr
500

Asn

325

Val

Ser

Val

Pro

Thr

405

Pro

Pro

Pro

Val

Gly

485

Ser

Gln

Arg

Tyr

Ala

Leu

390

Leu

Tyr

Ser

Gly

Thr

470

Val

Glu

Ser

Cys

Tyr

Cys

375

Pro

Gly

Pro

Val

Lys

455

Gly

Gly

Arg

Gly

Ala

Pro

360

Pro

Asn

Asp

Leu

Ser

440

Gly

Val

Gly

Met

Glu

Met

345

Arg

Tyr

Arg

Arg

Leu

425

Ser

Gly

Tyr

Thr

Ala
505

Ile

330

Ala

Tyr

Arg

Met

Leu

410

Tyr

Met

Cys

Ala

Ser

490

Pro

Asn

Gln

Phe

Ala

Val

395

Phe

Gln

Thr

Pro

Asp

475

Leu

Val

Gln

Pro

Ser

Ile

380

Met

Tyr

Val

Gln

Gly

460

Val

Val

Asn
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Phe

Gln

Asn

365

Tyr

Met

Tyr

Gly

Val

445

Asn

Trp

Ala

Tyr

Phe

Phe

350

Arg

Gln

Gly

Gln

Leu

430

Pro

Ser

Pro

Ala

Leu
510

Thr

335

Ser

Trp

Thr

Ser

Arg

415

Asn

Leu

His

Leu

Gly

495

Ala

Pro

Gln

Ile

Gln

Glu

400

Ser

Phe

Glu

Cys

Thr

480

Gly

Ile



Gly Glu

Ala Ala
530

Ile Tyr
545

Phe Gln

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

<220>
<221>
<223>
<400>
Met Asp
1

Arg Lys

Val Val

Leu Asp
50

Val Ile
65

Ser Leu Leu Ser

515

Tyr Thr Thr Thr

Cys Ile Thr Ile

550

Ile Val Pro Phe

80
580
PRT

Avian paramyxovirus 2

565

MISC_FEATURE
hemagglutinin-neuraminidase

80

Phe Pro

Thr Trp

Cys Leu

35

Asn Met

Ser Ser

Ser

Arg

Ala

Ala

Ile

Arg

Leu

Ile

Ser

Thr
70

Lys

Thr

535

Ala

Leu

Glu

Leu

Asn

Asn

55

Thr

Thr

520

Cys

Glu

Arg

Asn

Phe

Ile

40

Thr

Pro

Tyr

Phe

Leu

Glu

Leu

Arg

25

Ala

Trp

Leu

Leu

Arg

Gly

Ile
570

Ala

10

Ile

Thr

Thr

Lys

Leu

Asp

Lys

555

Lys

Ala

Leu

Ile

Thr

Val
75

Ser

Thr

540

Val

Ile

Gly

Thr

Ala

Thr

60

Pro
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Lys

525

Asp

Leu

Gln

Asp

Leu

Lys

45

Glu

Val

Thr

Thr

Leu

Ser

Ile

Ser

30

Leu

Ala

Asn

Gln

Gly

Gly

Arg
575

Ser

15

Ile

Asp

Asp

Gln

Pro

Lys

Glu

560

Tyr

Gly

Gly

His

Arg

Ile
80



Asn

Ser

Ile

Asn

Asp

145

Pro

Pro

Ile

Leu

Thr

225

Ile

Glu

Ile

Asp

Leu

Asn

Asp

130

Ala

Ser

Thr

Ala

Gly

210

Ala

Val

Thr

Gly

Met

Gln

Asn

115

Pro

Ser

Phe

Phe

Ser

195

Val

Ser

Ala

Glu

Arg

Phe

Lys

100

Val

Glu

Ala

Val

His

180

Gly

Leu

His

Ser

Asn

260

Leu

Arg

85

Glu

Leu

Tyr

Gly

Pro

165

Met

Cys

Lys

Leu

Lys

245

Glu

Phe

Ile

Ile

Ser

Ala

Leu

150

Gly

Gly

Gln

Ala

Val

230

Tyr

Asp

Phe

Val

Thr

Lys

Gly

135

Asn

Pro

Pro

Asp

Ser

215

Asp

Gly

Tyr

Asn

Ala

Ser

Asn

120

Gly

Phe

Thr

Ser

Ala

200

Gln

Asp

Cys

Arg

Gly

Leu

Gln

105

Gly

Ile

Gln

Thr

His

185

Ser

Thr

Asn

Asp

Ser

265

Ser

Asp

90

Val

Ser

Ala

Pro

Ala

170

Trp

His

Gly

Ile

Ile

250

Asp

Leu

Gly

Ala

Val

Ile

155

Lys

Cys

Ser

Ser

Asn

235

Leu

Pro

Pro

Phe

Gly

Ser

140

Ser

Gly

Tyr

Ser

Pro

220

Arg

Cys

Ala

Tyr Thr Glu
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Leu

Leu

Leu

125

Leu

Leu

Cys

Ser

Met

205

Ile

Lys

Ser

Thr

Ser

Gln

Ala

110

Val

Tyr

Ile

Ile

His

190

Tyr

Phe

Ser

Ile

Ser

270

Lys

Met

95

Glu

Leu

Gln

Glu

Arg

175

Asn

Ile

Leu

Cys

Val

255

Met

Ile

Thr

Ser

Val

Gly

His

160

Ile

Ile

Ser

Thr

Ser

240

Ile

Ile

Asn



Thr

Ser

305

Val

Phe

Thr

Val

Cys

385

Ala

Ser

Ile

His

Pro
465

Gly

290

Gly

Lys

Thr

Ile

Gln

370

Arg

Arg

Ser

Thr

Thr

450

Asn

275

Ser

Ile

Gln

His

Leu

355

Gly

Leu

Leu

Trp

Ser

435

Lys

Ile

Ile

Val

Asn

Asn

340

Asp

Ile

Lys

Ile

Trp

420

Gln

Phe

Cys

Phe

Val

Thr

325

Asp

Ala

Leu

Val

Gln

405

Val

Thr

Pro

Pro

Ser

Gly

310

Trp

Val

Tyr

Leu

Phe

390

Val

Val

Gly

Arg

Ala
470

Leu

295

Asp

Leu

Tyr

Arg

Cys

375

Asn

Gly

Gly

Asn

Pro

455

Val

280

Phe

Glu

Phe

Lys

Pro

360

Pro

Thr

Ser

Leu

Thr

440

Ser

Cys

Ser

Ala

Asn

Cys

345

Pro

Val

Ser

Thr

Thr

425

Leu

Phe

Val

Ala

Ala

Gln

330

Asn

Lys

Ser

Asn

Val

410

Tyr

Asn

Arg

Ser

Asn

Phe

315

Leu

Arg

Ile

Leu

Val

395

Tyr

Lys

His

Arg

Gly
475

Tyr

300

Pro

Lys

Thr

Ser

Arg

380

Met

Leu

Leu

Val

Asp

460

Val
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285

Pro

Ile

Asp

Asp

Gly

365

Pro

Met

Tyr

Asp

Asp

445

Ala

Tyr

Ala

Tyr

Phe

Ile

350

Arg

Asp

Gly

Gln

Val

430

Pro

Cys

Gln

Val

Gly

Gly

335

Gln

Leu

Pro

Ala

Arg

415

Ser

Ile

Ala

Asp

Gly

Gly

320

Tyr

Gln

Trp

Gly

Glu

400

Ser

Glu

Ala

Arg

Ile
480



Trp

Gln

Ala

Thr

Asp

545

Gly

Gly

Pro

Tyr

Thr

Glu

530

Lys

Ser

Lys

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

<220>
<221>
<223>

<400>

Ile Ser

Leu Glu
500

Gln Tyr
515

Gly Gly

Ala Tyr

Tyr Arg

Ser Glu
580

81
236
PRT

Human metapneumovirus

Thr

485

Ala

Glu

Tyr

Cys

Ile
565

MISC_FEATURE

attachment glycoprotein G

81

Ala

Phe

Trp

Ser

Val

550

Val

Thr

Tyr

Lys

Thr

535

Val

Pro

Asn

Ser

Val

520

Thr

Ile

Gln

Asn

Arg

505

Thr

Thr

Ser

Leu

Ser

490

Lys

Asn

Cys

Glu

Ile
570

Asn

Asp

Gln

Phe

Tyr

555

Glu

Ile

Pro

Leu

Arg

540

Ala

Ile

Val

Arg

Phe

525

Asn

Asp

Arg

Trp

Ile

510

Asn

Thr

Gly

Thr

Val

495

Gly

Ser

Lys

Val

Thr
575

Gly

Ile

Asn

Arg

Phe

560

Thr

Met Glu Val Lys Val Glu Asn Ile Arg Thr Ile Asp Met Leu Lys Ala

1

5

10

15

Arg Val Lys Asn Arg Val Ala Arg Ser Lys Cys Phe Lys Asn Ala Ser

20

25
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30



Leu

Leu

His

65

Pro

Gln

Pro

Phe

Ser

145

His

Leu

Pro

Ser

Ile

Ile

50

Thr

Ile

Ser

Glu

Val

130

Pro

Ser

Arg

Asp

Pro
210

Leu

35

Ile

Ser

Asp

Thr

Thr

115

Asp

Ala

Pro

Thr

Ser

195

Gln

Ile

Asn

Ser

Asn

Glu

100

Glu

Thr

Val

Pro

Ser

180

Ser

Thr

Gly

Tyr

Ser

Ser

85

Gly

Pro

His

His

Trp

165

Ser

Ala

Ser

Ile

Thr

Pro

70

Asp

Ser

Thr

Thr

Thr

150

Ala

Ile

Thr

Ala

Thr

Met

55

Met

Thr

Thr

Ser

Thr

135

Lys

Met

Arg

Thr

Ser
215

Thr

40

Gln

Glu

Asn

Leu

Thr

120

Pro

Asn

Thr

Lys

His

200

Thr

Leu

Glu

Ser

Pro

Tyr

105

Pro

Pro

Asn

Arg

Arg

185

Lys

Thr

Ser

Asn

Ser

Ser

90

Phe

Asp

Ser

Pro

Thr

170

Ser

His

Arg

Ile

Thr

Arg

75

Ser

Ala

Thr

Ala

Arg

155

Val

Ser

Glu

Pro

Ala

Ser

60

Glu

Gln

Ala

Thr

Ser

140

Ile

Arg

Thr

Glu

Gln
220
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Leu

45

Glu

Thr

Tyr

Ser

Ser

125

Arg

Ser

Arg

Ala

Ala

205

Arg

Asn

Ser

Pro

Pro

Ala

110

Arg

Thr

Ser

Thr

Ser

190

Ser

Lys

Ile

Glu

Thr

Thr

95

Ser

Pro

Lys

Arg

Thr

175

Val

Pro

Ser

Tyr

His

Val

80

Gln

Ser

Pro

Thr

Thr

160

Thr

Gln

Val

Met



Glu Ala Ser Thr Ser Thr Thr Tyr Asn Gln Thr Ser

225

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

<220>
<221>
<223>

<400>

82
414
PRT

230

Canine pneumovirus

MISC_FEATURE
attachment protein

82

Met Arg Pro

1

Leu

Asn

Val

Val

65

His

Ala

Thr

Ile

Ser

Phe

Asn

50

Ala

Lys

Pro

Pro

Thr

Met

Glu

35

Gln

Val

Ala

Pro

Lys

115

Glu

Ala

Gly

20

Arg

Met

Cys

Asn

Gln

100

Phe

Pro

Glu

Arg

Thr

Cys

Val

Ser

85

Pro

Thr

Ala

Gln

Asn

Gln

Lys

Gly

70

Met

Thr

Lys

Lys

Leu

Phe

Tyr

Leu

55

Val

Gln

Ala

Pro

Met

Ile

Glu

Pro

40

Ile

Ile

Asn

Gly

Pro

120

Val

Gln

Val

25

Asp

Ala

Met

Ala

Pro

105

Thr

Thr

Glu

10

Ser

Thr

Gly

Tyr

Thr

90

Pro

Lys

235

Asn

Gly

Phe

Val

Ser

75

Ile

Thr

Thr

Tyr

Ser

Arg

Leu

60

Val

Arg

Thr

Thr

Pro Ser Glu
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Lys

Thr

Ala

45

Thr

Phe

Asn

Glu

Thr

125

Asp

Leu

Thr

30

Val

Ser

Thr

Ser

Gln

110

His

Pro

Thr

15

Asn

Val

Ala

Ser

Thr

95

Gly

His

Tyr

Ser

Leu

Lys

Ala

Asn

80

Ser

Thr

Glu

Gln



Cys

145

Lys

Ser

Pro

Gly

Ser

225

Cys

Glu

Trp

Cys

Lys

305

Asn

130

Ser

Leu

Thr

Asp

Glu

210

Asn

Phe

Leu

Lys

Asn

290

Asn

Lys

Ser

Val

Asn

Leu

195

Glu

Lys

Phe

Gly

His

275

Leu

Gln

Phe

Asn

Leu

Cys

180

Val

Ala

Arg

Leu

Gly

260

Tyr

Thr

Ser

Tyr

Gly

Asp

165

Tyr

Thr

Ala

Ala

Ser

245

Gln

Trp

Asp

Gln

Leu
325

Tyr

150

Val

Glu

Met

Pro

Met

230

Gly

Gln

Ser

Gln

Cys

310

Thr

135

Leu

Ile

Lys

Lys

Tyr

215

Cys

Leu

Ala

Asn

Thr

295

Thr

Cys

Asp

Cys

Arg

Ala

200

Ile

Val

Ser

Ile

Ser

280

Val

Thr

Asp

Arg

Lys

Glu

185

Asn

Glu

His

Thr

Met

265

Asn

Ile

Cys

Gly

Pro

Pro

170

Ile

Met

Val

Asn

Asp

250

Glu

Cys

Leu

Ala

Leu
330

Asp

155

Pro

Asn

Gly

Ile

Gly

235

Gln

Leu

Val

Phe

Asp

315

Ser

140

Leu

Gly

Leu

Leu

Thr

220

Cys

Lys

His

Val

Pro

300

Ser

Arg
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Pro

Pro

Gly

Asn

205

Leu

Asp

Arg

Tyr

Pro

285

Ser

Ala

Asn

Glu

Glu

Ser

190

Asn

Ser

Gln

Ala

Asp

270

Arg

Phe

Gly

Leu

Asp

His

175

Val

Gly

Thr

Gly

Val

255

Ser

Thr

Asn

Leu

Pro
335

Phe

160

His

Cys

Gly

Tyr

Phe

240

Leu

Tyr

Asn

Asn

Asp

320

Leu



Val

Gln

Thr

Leu

385

Trp

Gly

Ser

Pro

370

Cys

Cys

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

<220>
<221>
<223>

<400>

Leu

Thr
355

Ala

Gly

Pro

83
228
PRT

Pro

340

Gly

Pro

Val

Met

Ser

Thr

Arg

Asp

Leu
405

Leu

Thr

Arg

Ser

390

Gln

Ser

Thr

Ser

375

Ser

Leu

Pro

Ala

360

Lys

Arg

Phe

Gln

345

Pro

Pro

Glu

Pro

Ala

Thr

Leu

Pro

Arg
410

Respiratory syncytial virus type

MISC_FEATURE
truncated attachment

83

Met Ser Lys Thr Lys Asp Gln

1

5

Trp Asp Thr Leu Asn His Leu

20

Ser Asn Leu Lys Ser Ile Ala

35

Thr Ile Pro Thr Ser Leu Ile

50

55

glycoprotein

Arg Ala Ala

10

Leu Phe Ile

25

Gln Ile Thr

40

Ile Val Ala

His

Pro

Ser

Lys

395

Arg

Lys

Ser

Leu

Thr

Lys

Glu

Arg

380

Pro

Ser

Thr

Ser

Ser

Thr
60
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Ala

Thr

365

Lys

Thr

Asn

Leu

Cys

Ile

45

Phe

Ala

350

Arg

Lys

Met

Ser

Glu

Leu

30

Leu

Ile

Leu Lys

Asn Pro

Arg Ala

Pro Tyr
400

Lys Thr

15

Tyr Lys

Ala Met

Ala Ser



Ala

65

Ser

Pro

Ala

Thr

Lys

145

Asp

Ser

Lys

Lys

Ala
225

Asn

Gln

Gly

Ile

Thr

130

Leu

Asp

Asn

Pro

Thr

210

Pro

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

Asn Lys

Ile Lys

Ile Ser
100

Leu Ala
115

Val Lys

Thr Thr

Phe His

Asn Pro
180

Gly Lys
195

Thr Lys

Thr Thr

84
577
PRT

Avian paramyxovirus 8

Val

Asn

85

Phe

Pro

Thr

Lys

Phe

165

Thr

Lys

Lys

Thr

70

Thr

Phe

Thr

Lys

Gln

150

Glu

Cys

Thr

Asp

Pro

Thr

Asn

Thr

Asn

135

Arg

Val

Trp

Thr

Leu
215

Thr

Pro

Leu

Pro

120

Thr

Gln

Phe

Ala

Thr

200

Lys

Thr

Thr

Ser

105

Ser

Thr

Asn

Asn

Ile

185

Lys

Pro

Ala

His

90

Gly

Val

Thr

Lys

Phe

170

Cys

Pro

Gln

Ile

75

Leu

Thr

Glu

Thr

Pro

155

Val

Lys

Thr

Thr

Ile

Thr

Ile

Pro

Gln

140

Pro

Pro

Arg

Lys

Thr
220
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Gln

Gln

Ser

Ile

125

Ile

Asn

Cys

Ile

Lys

205

Lys

Asp

Asn

Gln

110

Leu

Gln

Lys

Ser

Pro

190

Gln

Pro

Ala

Pro

95

Thr

Gln

Pro

Pro

Ile

175

Ser

Thr

Lys

Thr

80

Gln

Thr

Ser

Ser

Asn

160

Cys

Lys

Ile

Glu



<220>
<221>
<223>

<400>

MISC_FEATURE
hemagglutinin-neuraminidase protein

84

Met Ser Asn

1

Arg

Thr

Asn

Pro

65

Ile

Thr

Ser

Thr

Val

145

His

Lys

Thr

Leu

50

Leu

Asn

Ser

Leu

Ser

130

Asp

Pro

Thr

Gly

35

Lys

Lys

Asp

Ile

Asn

115

Asp

Ala

Ser

Ile

Thr

20

Cys

Ile

Thr

Ile

Gln

100

Ala

Lys

Gly

Phe

Ala

Trp

Leu

Pro

Thr

Phe

85

Lys

Ile

Glu

Gly

Ile

Ser

Arg

Ala

Ser

Leu

70

Arg

Asp

Lys

Tyr

Ser

150

Ala

Ser

Ala

Leu

Val

55

Ser

Ile

Leu

Leu

Ala

135

Ile

Gly

Leu

Ile

Ser

40

Gly

Asp

Val

Ala

Gly

120

Gly

Gly

Pro

Glu

Phe

25

Ile

Asp

Thr

Ala

Ser

105

Asn

Gly

Phe

Thr

Asn

10

Arg

Val

Leu

Leu

Leu

90

Gln

Gly

Ile

Lys

Ile

Trp

Ser

Ala

Arg

75

Asp

Phe

Thr

Gly

Gln
155

Val

Ser

Ile

Asp

60

Asn

Ile

Ser

Asn

Asn

140

Phe

Thr Thr Arg
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Glu

Val

Val

45

Glu

Pro

Pro

Met

Leu

125

Pro

Ser

Gly

Gln

Leu

30

Gln

Val

Ile

Leu

Leu

110

Ile

Val

Leu

Cys

Asp

15

Leu

Ile

Val

Asn

Gln

95

Ile

Ile

Phe

Ile

Thr

Ser

Ile

Gly

Thr

Gln

80

Val

Asp

Pro

Thr

Glu

160

Arg



Ile

Ile

Ser

Thr

225

Ser

Ile

Arg

Pro

Gly

305

Gly

Leu

Asp

Pro

Ile

Met

210

Thr

Ile

Glu

His

Val

290

Ser

Ile

Phe

Gln

Thr

Ala

195

Gly

Ala

Val

Lys

Gly

275

Ser

Gly

Lys

Val

Val
355

Phe

180

Ala

Val

Ser

Ala

Glu

260

Arg

Ser

Glu

Gln

Ser

340

Lys

165

His

Gly

Leu

Glu

Thr

245

Gly

Phe

Met

Ile

Thr

325

Thr

Ala

Met

Cys

His

Leu

230

Gln

Asp

Ser

Phe

Val

310

Ser

Pro

Ala

Ser

Gln

Val

215

Ile

Phe

Asp

Phe

Ser

295

Lys

Pro

Thr

Tyr

Glu

Asp

200

Ser

Asp

Gly

Tyr

Asn

280

Ser

Asp

Glu

Thr

Arg
360

Ser

185

Ala

Ser

Asp

Cys

Trp

265

Gly

Phe

Arg

Phe

Val

345

Pro

170

His

Ser

Ser

Gly

Asp

250

Ser

Ser

Ser

Ile

Thr

330

Cys

Trp

Ala

Gly

Val

235

Ile

Asp

Phe

Ala

Leu

315

Glu

Gln

Cys

Ser

Thr

220

Asn

Leu

Thr

Val

Asn

300

Phe

Leu

Ser

Asp Tyr Ile

Page 252

Tyr

Ser

205

Pro

Arg

Cys

Pro

Glu

285

Tyr

Pro

Val

Ser

Ser
365

Ser

190

Met

Ile

Lys

Ser

Thr

270

Thr

Pro

Ile

Lys

Trp

350

Gly

175

His

Tyr

Phe

Ser

Ile

255

Pro

Glu

Ala

Tyr

Tyr

335

Thr

Arg

Asn

Ile

Leu

Cys

240

Val

Met

Leu

Val

Gly

320

Gly

Tyr

Phe



Trp

Ser

385

Glu

Ser

Glu

Pro

Lys

465

Ile

Gly

Ile

Ser

Arg
545

Ala

370

Cys

Gly

Ser

Leu

Gln

450

Pro

Trp

Gln

Ala

Thr

530

Asn

Gln

Ile

Arg

Ser

Ala

435

Ser

Ala

Pro

Tyr

Asn

515

Ala

Arg

Val

Val

Ile

Trp

420

Lys

Val

Leu

Leu

500

Gln

Ser

Val

Ile

Lys

Ile

405

Trp

Thr

Phe

Cys

Thr

485

Asp

Ser

Ala

Phe

Leu

Ile

390

Lys

Pro

Asn

Pro

Pro

470

Ser

Ala

His

Tyr

Cys
550

Ser

375

Met

Ile

Leu

Ser

Arg

455

Ala

Ser

Pro

Trp

Ser

535

Val

Cys

Asn

Gly

Ala

Ile

440

Pro

Thr

Ser

Val

Tyr

520

Thr

Thr

Ala

Ser

Ile

Phe

425

Ser

Cys

Ser

Gly

505

Leu

Thr

Ile

Leu

Ser

Asp

410

Val

Leu

Tyr

Val

Leu

490

Arg

Gln

Thr

Ala

Asp

Thr

395

Tyr

Thr

Thr

Ser

Thr

475

Pro

Thr

Glu

Cys

Glu
555

Ala

380

Val

Phe

Lys

Asn

Glu

460

Gly

Ser

Tyr

Asp

Phe

540

Phe
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Val

Met

Tyr

Leu

Ser

445

Asn

Val

Ile

Pro

Ile

525

Lys

Ala

Asp

Met

Tyr

Asp

430

Ile

Tyr

Tyr

Ile

Arg

510

Leu

Asn

Asp

Leu

Ala

Gln

415

Pro

Pro

Cys

Ser

Trp

495

Phe

Pro

Thr

Gly

Ser

Ala

400

Arg

Gln

Ile

Thr

Asp

480

Ile

Gly

Thr

Ala

Leu
560



Phe Gly Glu Tyr Arg Ile Thr Pro Gln Leu Tyr Glu Leu Val Arg Asn

Porcine parainfluenza virus 1

565

MISC_FEATURE
haemagglutinin protein

Asn

<210> 85

<211> 576

<212> PRT

<213>

<220>

221>

<223>

<400> 85

Met Glu Glu

1

Gln Ile His

Lys Glu Ile

35

Val Leu Val
50

Ile Leu Arg

65

Tyr Ser Ile

Thr Arg Ile

Thr

Ala

20

Leu

Ile

Cys

Ser

Ile
100

Lys

Thr

Thr

Ala

Lys

Asn

85

Asn

Val

Asn

Ile

Val

Asp

70

Ala

Thr

Lys

His

Leu

Leu

55

Val

Ile

Gln

Thr

Pro

Ile

40

Ile

Gly

Leu

Ser

Ser

Asn

25

Ser

Met

Leu

Asp

Ser
105

570

Glu Tyr Trp
10

Val Gln Asn

Phe Ile Ser

Gln Ser Leu
60

Glu Ser Ile
75

Val Ile Lys
90

Val Gln Vval
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Ala

Arg

Ser

45

His

Asn

Gln

Ala

Arg

Glu

30

Leu

Asn

Lys

Glu

Leu
110

575

Ser

15

Lys

Ser

Gly

Ser

Leu

95

Pro

Pro

Ile

Leu

Thr

Thr

80

Ile

Ile



Leu

Ser

Thr

145

Cys

Ile

Val

Ser

Val

225

Leu

Ser

Met

Asp

Lys

Ile

Lys

130

His

Pro

Pro

Arg

Asn

210

Leu

Asn

Cys

Pro

Ile

290

Phe

Asn

115

Val

Val

Ser

Gly

Leu

195

Leu

Gln

Pro

Ser

Arg

275

Val

Ser

Lys

His

Glu

Gly

Pro

180

Pro

Ile

Leu

Ile

Val

260

Val

Phe

Asn

Lys

Gln

Gly

Glu

165

Ser

Ser

Thr

Gly

Ile

245

Ala

Asn

Asp

Asn

Ile

Asn

Ile

150

Pro

Met

Leu

Lys

Ile

230

Ser

Val

Glu

Val

Asp

Gln

Ser

135

Lys

Tyr

Leu

Ala

Gly

215

Ile

His

Ser

Lys

Leu

295

Ile

Asp

120

Pro

Pro

Leu

Ala

Ile

200

Cys

Thr

Thr

Glu

Thr

280

Asp

Asn

Leu

Thr

Leu

Glu

Gly

185

Gly

Gln

Leu

Tyr

Thr

265

Asp

Leu

Phe

Ser

Cys

Asp

Asp

170

Thr

Lys

Asp

Asn

Asp

250

Lys

Tyr

Lys

Leu

Ser

Pro

155

Glu

Ser

Ser

Ile

Ser

235

Ile

Gly

Thr

Gly

Ile

Gly

140

Asp

Leu

Thr

Leu

Gly

220

Asp

Asn

Tyr

Ser

Ser
300

Asp His Pro
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Ile

125

Val

Asp

Thr

Ile

Tyr

205

Lys

Leu

Asp

Gln

Asp

285

Ser

Phe

Glu

Ala

Tyr

Leu

Asp

190

Ala

Ser

His

Asn

Leu

270

Gly

Arg

Ser

Lys

Ala

Trp

Ser

175

Gly

Tyr

Tyr

Pro

Arg

255

Cys

Ile

Ser

Ala

Ser

Leu

Arg

160

Leu

Cys

Ser

Gln

Asp

240

Lys

Ser

Glu

Phe

Leu



305

Tyr

Leu

Asn

Ile

Gln

385

Ile

Thr

Asn

Trp

Trp

465

Ala

Leu

Pro

Gly

Leu

Ser

370

Val

Pro

Arg

Leu

Thr

450

Asn

Tyr

Ser

Ser

Tyr

Met

355

Ser

Lys

Ile

Glu

Gln

435

Asp

Asn

Pro

Asn

Val

Gly

340

Gly

Ser

Gly

Thr

Arg

420

Ile

His

Lys

Ile

Ser
500

Gly

325

Ala

Cys

Trp

Tyr

Glu

405

Ile

Gly

Arg

Cys

Ser

485

Thr

310

Ser

Leu

Pro

Leu

Leu

390

Asn

Tyr

Val

Val

Pro

470

Pro

Arg

Gly

Thr

Gly

Tyr

375

Ser

Tyr

Ile

Leu

Leu

455

Arg

Asp

Asn

Ile

Thr

Ala

360

Ser

Ser

Val

Tyr

Asn

440

Ser

Asn

Ala

Asn

Ile

Ala

345

Thr

Lys

Lys

Gly

Thr

425

Ile

Arg

Cys

Asn

Pro
505

Trp

330

Leu

Gln

Gln

Pro

Ala

410

Arg

Asn

Pro

Thr

Tyr
490

315

Lys

Gln

Asp

Met

Ser

395

Glu

Ser

His

Gly

Thr

475

Val

Asn

Gly

Asn

Val

380

Ile

Gly

Thr

Pro

Arg

460

Gly

Ala

Thr Ile Met
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Glu

Asn

Cys

365

Asn

Ile

Lys

Gly

Ile

445

Ser

Val

Thr

Tyr

Leu

Thr

350

Asn

Val

Val

Leu

Trp

430

Thr

Pro

Tyr

Val

Ser
510

Tyr

335

Lys

Lys

Leu

Arg

Val

415

His

Ile

Cys

Thr

Thr

495

Ser

320

Phe

Cys

Phe

Ile

Thr

400

Gly

Thr

Thr

Ala

Asp

480

Leu

Ser



Asp Arg Val
515

Ala Tyr Thr

530

Phe His Ile

545

Met Leu Phe

<210> 86

<211> 579

<212> PRT

<213>

<220>

<221>

<223>

<400> 86

Met Gln Asp

1

Met Val Lys

Leu Leu Ile
35

Thr Pro Gly
50

Asp Glu Leu
65

Tyr

Thr

Ile

Lys

Ser

Arg

20

Ser

Asn

Met

Asn

Thr

Glu

Thr
565

MISC_FEATURE
hemagglutinin-neuraminidase protein

Arg

Thr

Ile

Leu

Glu

Met

Ser

Ile

550

Ala

Gly

Trp

Phe

Gln

Asn
70

Leu

Cys

535

Asn

Ile

Asn

Arg

Val

Ser

55

Phe

Arg Leu Arg

520

Ile Val His

Gln Lys Glu

Pro Lys Ala

Thr

Leu

Leu

40

Asp

Glu

Human parainfluenza virus 4b

Gln

Leu

25

Ser

Val

Thr

570

Ile

10

Phe

Leu

Asp

Thr

Asn

Phe

Leu

555

Cys

Phe

Arg

Ile

Ile

Ser
75

Thr

Asp

540

Asn

Arg

Ser

Ile

Ile

Ile

60

Lys
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Glu

525

Arg

Thr

Ile

Gln

Val

Val

45

Arg

Ser

Leu

Gly

Leu

Ser

Ala

Thr

30

Leu

Lys

Leu

Glu

Tyr

Gln

Asn
575

Asn

15

Leu

Gln

Glu

Leu

Ala

Cys

Pro

560

Leu

Ser

Ile

Ser

Leu

Ser
80



Val

Gln

Lys

Pro

Thr

145

Pro

Pro

Ile

Leu

Glu

225

Val

Lys

Ala

Glu

Asp

Leu

130

Tyr

Asn

Ser

Leu

Gly

210

Tyr

Val

Asn

Asn

Ala

Arg

115

His

Arg

Phe

Phe

Arg

195

Thr

Ser

Ala

Glu

Gln

Thr

100

Val

Asp

Asp

Ile

Ser

180

Gly

Leu

His

Val

Thr
260

Ile

85

Glu

Val

Val

Asn

Pro

165

Leu

Cys

Gln

Tyr

Leu

245

Glu

Thr

Thr

Lys

Ser

Val

150

Thr

Ser

Glu

Thr

Leu

230

Asp

Asn

Tyr

Asn

Gly

Phe

135

Gln

Ala

Gln

Asp

Leu

215

Asn

Gly

Phe

Asp

Ile

Glu

120

Leu

Ile

Thr

Thr

Thr

200

Glu

Asp

Cys

Lys

Val

Ile

105

Ser

Asn

Arg

Thr

His

185

Ala

Asn

Arg

Leu

Asp
265

Ser

90

Ala

Thr

Gly

Leu

Pro

170

Trp

Ser

Gly

Lys

Leu

250

Pro

Val

Lys

Cys

Phe

Asn

155

His

Cys

Ser

Asp

Asn

235

Tyr

Gln

Leu

Ile

Thr

Asn

140

Pro

Gly

Tyr

Lys

Pro

220

Arg

Cys

Leu
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Thr

Lys

Leu

125

Lys

Leu

Cys

Thr

Gln

205

Tyr

Lys

Val

Ala

Pro

Asp

110

Gly

Phe

Leu

Ile

His

190

Tyr

Phe

Ser

Ile

Thr
270

Ile

95

His

His

Tyr

Asp

Arg

175

Asn

Val

Lys

Cys

Met

255

Gln

Arg

Cys

Lys

Phe

Tyr

160

Ile

Thr

Ser

Val

Ser

240

Thr

Leu



Leu

Pro

Ser

305

Leu

Phe

Ile

Leu

Glu

385

Ala

Arg

Asn

Ile

Ala

Thr

Pro

290

Gly

Met

Pro

Thr

Ile

370

Asp

Glu

Gly

Ser

Glu

450

Cys

Tyr

275

Gly

Ile

Glu

Asn

Gly

355

Gln

Cys

Gly

Ser

Asn

435

Ile

Pro

Ile

Ser

Leu

Asn

Ser

340

Ala

Ser

Glu

Arg

Ser

420

Lys

Ala

Lys

Ser

Ser

Tyr

Ser

325

Thr

Lys

Ala

Ile

Leu

405

Trp

Lys

Pro

Glu

Tyr

Arg

Ser

310

Met

Lys

Asp

Phe

Leu

390

Tyr

Trp

Tyr

Arg

Cys

Asn

Asp

295

Asn

Ile

Leu

Ser

Leu

375

Ile

Asn

Pro

Pro

Pro

455

Ile

Gly

280

Trp

Tyr

Tyr

Pro

Tyr

360

Ile

Pro

Ile

Tyr

Arg

440

Gly

Thr

Thr

Val

Ile

Asn

Cys

345

Thr

Cys

Ser

Glu

Pro

425

Ile

Asn

Gly

Ile

His

Ile

Asn

330

Ser

Ile

Asp

Asn

Asn

410

Ser

Ile

Lys

Lys

Ile

Phe

315

Gln

Asn

Thr

Leu

Asp

395

Asn

Leu

Glu

Asp

Glu

Ser

300

Pro

Ser

Lys

Tyr

Arg

380

His

Ile

Tyr

Ile

Cys
460

Val Tyr Gln
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Arg

285

Pro

Leu

Gly

Thr

Phe

365

Gln

Met

Phe

Arg

Lys

445

Pro

Asp

Ile

Gly

Tyr

Lys

Ser

350

Ser

Phe

Leu

Tyr

Ile

430

Phe

Gly

Ile

Ile

Val

Gly

Tyr

335

Glu

Lys

Leu

Val

Tyr

415

Lys

Thr

Asn

Trp

Asn

Gly

Gly

320

Phe

Lys

Arg

Ser

Gly

400

Gln

Leu

Lys

Lys

Pro



465

Leu

Thr

Tyr

Phe

Thr

545

Val

Ala

Ser

Gly

Thr

Asn

530

Thr

Ile

Ile

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

<220>
<221>
<223>

<400>

Tyr

Phe

Ala

515

Leu

Ala

Gly

Thr

87
582
PRT

Avian paramyxovirus 2

Pro

Tyr

500

Asp

Thr

Arg

Asp

Asn

485

Leu

Asn

Ala

Leu

Phe
565

MISC_FEATURE
hemagglutinin-neuraminidase

87

470

Thr

Asn

Leu

Gly

Tyr

550

Gln

Ala

Asn

Asp

Tyr

535

Cys

Ile

Phe

Ser

Tyr

520

Ser

Leu

Phe

Pro

Leu

505

His

Thr

Tyr

Pro

His

490

Ala

Gln

Thr

Ile

Phe
570

475

Lys

Arg

Gln

Thr

Leu

555

Leu

Lys

Arg

Glu

Cys

540

Glu

Arg

Arg

Asn

Arg

525

Phe

Val

Ser

Ala

Pro

510

Leu

Lys

Gly

Ile

Tyr

495

Thr

Gly

Gln

Asp

Asp
575

480

Tyr

Phe

Lys

Thr

Ser

560

Gln

Met Asp Ala Leu Ser Arg Glu Asn Leu Thr Glu Ile Ser Gln Gly Gly

1

5

10

15

Arg Arg Thr Trp Arg Met Leu Phe Arg Ile Leu Thr Leu Val Leu Thr

20

25

Page 260

30



Leu

Ile

Val

65

Asn

Thr

Ile

Asn

Asp

145

Pro

Pro

Ile

Met

Val

Asp

50

Ile

Asp

Leu

Asn

Asp

130

Ser

Ser

Thr

Ala

Gly
210

Cys

35

Thr

Gly

Met

Gln

Asn

115

Pro

Ala

Phe

Phe

Ser

195

Val

Leu

Ser

Ser

Phe

Lys

100

Phe

Glu

Ser

Ile

His

180

Gly

Leu

Ala

Lys

Leu

Arg

85

Glu

Leu

Tyr

Gly

Pro

165

Met

Cys

Lys

Ile

Val

Thr

70

Ile

Ile

Ser

Ala

Leu

150

Gly

Ser

Gln

Ala

Asn

Gln

55

Asp

Val

Ala

Lys

Gly

135

Asp

Pro

Ala

Asp

Thr
215

Ile

40

Thr

Thr

Ala

Ser

Asn

120

Gly

Phe

Thr

Ser

Ala

200

Gln

Ala

Trp

Leu

Leu

Gln

105

Gly

Ile

Glu

Thr

His

185

Ala

Thr

Thr

Lys

Asp

90

Val

Ser

Gly

Ala

Ala

170

Trp

His

Gly

Ile

Thr

Ile

75

Leu

Gly

Ala

Thr

Pro

155

Lys

Cys

Ser

Ser

Ala

Thr

60

Pro

Pro

Phe

Gly

Ser

140

Ser

Gly

Tyr

Ser

Pro
220
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Lys

45

Glu

Ile

Leu

Leu

Ser

125

Leu

Leu

Cys

Ser

Met

205

Ser

Leu

Ser

Asn

Gln

Ala

110

Val

Phe

Ile

Ile

His

190

Tyr

Phe

Asp

Asp

Gln

Met

95

Glu

Leu

His

Glu

Arg

175

Asn

Ile

Leu

Ser

Arg

Val

80

Thr

Ser

Val

Gly

His

160

Ile

Ile

Ser

Thr



Thr

225

Ile

Glu

Leu

Thr

Ser

305

Val

Phe

Thr

Ser

Cys

385

Ala

Ala

Ile

Asn

Gly

Ser

290

Gly

Lys

Ala

Val

Gln

370

Arg

Arg

Ser

Ser

Glu

Arg

275

Ala

Ile

Gln

His

Leu

355

Val

Ile

Leu

Gln

Thr

Asp

260

Leu

Ile

Val

Asn

Asn

340

Asn

Val

Lys

Ile

Leu

Thr

245

Ala

Phe

Phe

Leu

Thr

325

Asn

Ala

Leu

Val

Gln
405

Val

230

Tyr

Asp

Phe

Gln

Gly

310

Trp

Val

Tyr

Ile

Phe

390

Val

Asp

Gly

Tyr

Asn

Leu

295

Asp

Leu

Tyr

Arg

Cys

375

Asn

Gly

Asp

Cys

Arg

Gly

280

Phe

Glu

Phe

Lys

Pro

360

Pro

Thr

Ser

Lys

Asp

Ser

265

Thr

Ser

Ile

Asn

Cys

345

Pro

Met

Ser

Asp

Leu

Ile

250

Asp

Tyr

Ala

Ala

Gln

330

Asn

Lys

Arg

Thr

Ile
410

Asn

235

Leu

Pro

Ser

Asn

Phe

315

Leu

Asn

Ile

Leu

Val

395

Tyr

Arg

Cys

Pro

Glu

Tyr

300

Pro

Lys

Ser

Ser

Phe

380

Met

Leu

Page 262

Lys

Ser

Thr

Ser

285

Pro

Val

Asp

Asn

Gly

365

Ile

Met

Tyr

Ser

Leu

Asp

270

Lys

Ala

Tyr

Tyr

Ile

350

Arg

Asn

Gly

Gln

Cys

Val

255

Met

Leu

Val

Gly

Gly

335

His

Leu

Thr

Ala

Arg
415

Ser

240

Val

Ile

Asn

Gly

Gly

320

Tyr

Gln

Trp

Asp

Glu

400

Ser



Ser

Leu

His

Pro

465

Trp

Gln

Ala

Thr

Asp

545

Gly

Lys

Ser

Ser

Ala

450

Asn

Pro

Tyr

Thr

Glu

530

Lys

Ser

Lys

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

Trp

Ser

435

Lys

Ile

Ile

Leu

Gln

515

Gly

Ala

Tyr

Gly

88
610
PRT

Avian paramyxovirus goose/Shimane/67/2000

Trp

420

Lys

Phe

Cys

Ser

Glu

500

Tyr

Gly

Phe

Arg

Leu
580

Val

Thr

Pro

Pro

Thr

485

Ala

Asp

Tyr

Cys

Ile

565

Pro

Val

Gly

Arg

Ala

470

Ala

Phe

Trp

Ser

Val

550

Val

Ser

Gly

Asn

Pro

455

Val

His

Tyr

Lys

Thr

535

Ile

Pro

Leu

Ile

440

Ser

Cys

Asn

Ala

Lys

520

Thr

Ile

Gln

Thr

425

Leu

Tyr

Val

Leu

Arg

505

Asn

Thr

Ser

Leu

Tyr

Asn

Ser

Ser

Ser

490

Lys

Val

Cys

Glu

Ile
570

Lys

Asn

Arg

Gly

475

Gln

Asp

Arg

Phe

Tyr

555

Glu

Leu

Val

Asp

460

Val

Val

Pro

Leu

Arg

540

Ala

Ile
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Asp

Ser

445

Ala

Tyr

Val

Trp

Phe

525

Asn

Asp

Arg

Phe

430

Pro

Cys

Gln

Trp

Ile

510

Asn

Thr

Gly

Thr

Gln

Ile

Ala

Asp

Val

495

Gly

Ala

Lys

Val

Thr
575

Glu

Ala

Arg

Ile

480

Gly

Ile

Asn

Arg

Phe

560

Ser



<220>
<221>
<223>

<400>

MISC_FEATURE
hemagglutinin-neuraminidase

88

Met Gln Pro

1

Glu

Cys

Glu

Thr

65

Glu

Leu

Gln

Asp

Asn

145

Asn

Arg

Leu

Ala

50

Gly

Gln

Asn

Ile

Gln

130

Val

Phe

Gly

Thr

35

Ala

Met

Lys

Met

Asp

115

Asp

Asn

Ile

Gly

Thr

20

Ser

Thr

Ser

Ile

Glu

100

Gly

Phe

Leu

Pro

Ile

Trp

Ile

Ser

Thr

Tyr

85

Ser

Thr

Val

Gly

Ala
165

Ser

Arg

Gly

Gly

Leu

70

Arg

Asn

Ser

Gly

Glu

150

Pro

Glu

Leu

Ile

Asp

55

Ser

Gln

Ile

Asn

Gly

135

Ile

Thr

Val Ser

Leu Phe
25

Gly Ile
40

Ile Asp

Ser Lys

Val Ile

Leu Ser

105

Ser Ser

120

Ile Asn

Thr Leu

Thr Gly

Phe

10

Arg

Pro

Lys

Ile

Leu

90

Ala

Gly

Lys

Thr

Asn
170

Val

Ile

Ala

Ser

Asp

75

Glu

Ile

Cys

Glu

Pro

155

Gly

Asn

Leu

Leu

Leu

60

Glu

Ala

Thr

Gly

Ile

140

Phe

Cys

Page 264

Asp

Thr

Ile

45

Glu

Ser

Pro

Ser

Ser

125

Trp

Leu

Thr

Glu

Ile

30

Tyr

Ala

Ile

Val

Leu

110

Pro

Thr

Glu

Arg

Arg

15

Val

Ser

Val

Asn

Ser

95

Ser

Met

Thr

His

Ile
175

Ser

Leu

Lys

Lys

Thr

80

Gln

Tyr

His

Asp

Leu

160

Pro



Ser

Leu

Gly

Arg

225

Ser

Arg

Gly

Gly

Gly

305

Lys

Tyr

Ser

Phe

Ser

Val

210

Ser

Ala

Glu

Arg

Gln

290

Ser

Glu

Thr

Arg

Asp

Gly

195

Leu

Ile

Thr

Val

Leu

275

Leu

Phe

Gly

Arg

Ala
355

Leu

180

Cys

Lys

Asn

Ser

Asp

260

Asp

Phe

Leu

Thr

Tyr

340

Lys

Gly

Gln

Ile

Leu

Ile

245

Asp

Phe

Gly

Asn

Pro

325

Asn

Ser

Leu

Asp

Ser

Asp

230

Gly

Tyr

Ser

Asp

Gly

310

Thr

Asp

Ser

Thr

Tyr

Ala

215

Asp

Cys

Asn

Gly

Trp

295

Arg

Phe

Thr

Tyr

His

Ser

200

Thr

Glu

Asp

Ser

Lys

280

Ser

Val

Lys

Cys

Arg
360

Trp
185

Ser

Gly

Arg

Ile

Pro

265

Tyr

Ala

Trp

Glu

Pro

345

Pro

Cys

Ser

His

Asn

Ile

250

Ala

Asn

Asn

Phe

Asn

330

Asp

Ser

Tyr

Phe

Val

Arg

235

Cys

Ala

Glu

Tyr

Pro

315

Asp

Ser

Tyr

Thr

Gln

Phe

220

Lys

Ser

Thr

Val

Pro

300

Ile

Gly

Glu

Phe
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His

Tyr

205

Leu

Ser

Leu

Pro

Asp

285

Gly

Tyr

Arg

Ser

Gly
365

Asn

190

Ile

Ser

Cys

Val

Met

270

Leu

Val

Gly

Tyr

Glu

350

Gly

Val

Ala

Thr

Ser

Thr

255

Ile

Asn

Gly

Gly

Ala

335

Gln

Lys

Ile

Leu

Met

Ile

240

Glu

His

Val

Gly

Val

320

Ile

Val

Leu



Val

Asp

385

Glu

Gly

Asp

Arg

Cys

465

Asn

Asn

Asn

Ser

Ile
545

Gln

370

Pro

Ser

Thr

Lys

Pro

450

Val

His

Arg

Val

Thr

530

Gly

Gln

Val

Arg

Ser

Met

435

Gly

Thr

Ser

Leu

Ile

515

Cys

Glu

Ala

Leu

Val

Trp

420

Val

Asn

Gly

Ile

Asn

500

Arg

Phe

Ile

Val

Thr

Leu

405

Phe

Arg

His

Val

Ala

485

Pro

Val

Lys

Gly

Leu

Ile

390

Gln

Pro

Phe

Pro

Tyr

470

Ala

Arg

Ser

Val

Asn
550

Ser

375

Ser

Ile

Ser

Glu

Cys

455

Thr

Val

Ser

Ser

Lys

535

Thr

Ile

Asn

Glu

Leu

Pro

440

Ser

Asp

Tyr

Ala

Ser

520

Lys

Leu

Lys

Asn

Glu

Ile

425

Pro

Ala

Gly

Gly

Val

505

Thr

Thr

Phe

Ile

Ser

Lys

410

Met

Thr

Asp

Tyr

Met

490

Trp

Thr

Gln

Gly

Asp

Ile

395

Leu

Tyr

Ile

Ser

Pro

475

Gln

Tyr

Lys

Arg

Glu
555

Asp

380

Thr

Tyr

Pro

Phe

Arg

460

Ile

Leu

Gly

Ala

Val

540

Phe
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Thr

Leu

Phe

Leu

Asp

445

Cys

Val

Asn

Val

Ala

525

Tyr

Arg

Leu

Met

Tyr

Thr

430

Gln

Pro

Phe

Asp

Ser

510

Tyr

Cys

Ile

Gly

Gly

Gln

415

Val

Phe

Asn

His

Val

495

Met

Thr

Leu

Val

Leu

Ala

400

Arg

Asp

Thr

Ala

Asn

480

Thr

Ser

Thr

Ser

Pro
560



Leu Leu

Phe Asp

Asp Asn

Trp Pro
610

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

<220>
<221>
<223>
<400>
Met Ser
1

Trp Lys

Phe Asn

Ile Thr
50

Gly Asn
65

Gln Gln

Leu Glu Val Tyr Ser Glu Lys Gly Lys Ser Leu Lys Ser Ser

565

570

575

Gly Trp Glu Asp Ile Ser Ile Asn Asn Pro Leu Arg Pro Leu

580

585

590

His Arg Val Asp Pro Ile Leu Ile Ser Asn Tyr Thr Ser Ser

595

89
257
PRT

600

Bovine respiratory syncytial virus

MISC_FEATURE
attachment glycoprotein

89

Asn His

Ala Ser
20

Leu Lys

35

Leu Thr

Ala Lys

Pro Gln

Thr

Lys

Ser

Ser

Ala

Asn

His

Tyr

Leu

Leu

Lys

70

His

His

Phe

Val

Val

55

Pro

Thr

Leu

Ile

Gln

40

Ile

Thr

Ser

Lys

Val

25

Thr

Thr

Ser

Pro

Phe

10

Gly

Ala

Ala

Lys

Lys

Leu

Leu

Ile

Pro
75

Thr

Ser

Thr

Ile

60

Thr

Phe Phe Thr

Page 267

605

Leu

Cys

Thr

45

Tyr

Ile

Glu

Lys

Leu

30

Leu

Ile

Gln

His

Arg

15

Tyr

Ala

Ser

Gln

Asn

Ala

Lys

Met

Val

Thr

80

Tyr



Lys

Asn

Thr

Lys

145

Asp

Glu

Ala

Lys

Pro

225

Gly

Ile

Ser

Thr

Gln

130

Pro

His

Gly

Pro

Thr

210

Glu

Ile

<210>
<211>

Thr

Asp

115

Asn

Pro

Asn

Asn

Ser

195

Thr

Ala

Leu

90
595

His

100

Thr

Arg

Ile

Asn

Leu

180

Arg

Lys

Lys

Ser

85

Thr

Thr

Lys

Asn

Ser

165

Ala

Ala

Lys

Leu

Ser
245

Ser

Arg

Ile

Pro

150

Gln

Cys

Pro

Pro

Gln

230

Pro

Ile

Glu

Lys

135

Ser

Thr

Leu

Thr

Thr

215

Pro

Glu

Gln

Thr

120

Ser

Gly

Leu

Ser

Ile

200

Lys

Lys

His

Ser

105

Thr

Gln

Ser

Pro

Leu

185

Thr

Thr

Asn

His

90

Thr

Tyr

Ser

Asn

Tyr

170

Cys

Leu

Thr

Asn

Thr
250

Thr

Ser

Thr

Pro

155

Val

Gln

Lys

Ile

Thr

235

Asn

Leu

His

Leu

140

Pro

Pro

Ile

Lys

His

220

Ala

Gln
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Ser

Ser

125

Pro

Glu

Cys

Gly

Thr

205

His

Ala

Ser

Gln

110

Ile

Ala

Asn

Ser

Pro

190

Pro

Arg

Pro

Thr

95

Leu

Asn

Thr

His

Thr

175

Glu

Lys

Thr

Gln

Thr
255

Pro

Glu

Arg

Gln

160

Cys

Arg

Pro

Ser

Gln

240

Gln



<212>
<213>

<220>
<221>
<223>

<400>

PRT

Menangle virus

MISC_FEATURE
attachment protein

90

Met Trp Asn

1

Gly

Pro

Ile

Phe

65

Gly

Ile

Ile

Met

Gly
145

Lys

Ser

Ile

50

Ser

Val

Ser

Lys

Ile

130

Ser

Phe

Gly

35

Leu

Ala

Ser

Glu

Ile

115

Arg

Gln

Ser

Thr

20

Ser

Ser

Lys

Asn

Val

100

Met

Gln

Asn

Ile

Asp

Lys

Leu

Tyr

Leu

85

Asn

Asp

Cys

Val

Pro

Ile

Ser

Val

Ser

70

Ile

Gln

Phe

Asn

Arg
150

Gln

Pro

Thr

Ile

55

Gly

Asn

Val

Gly

Thr

135

Ile

Leu

Leu

Cys

40

Leu

Gly

Gln

Ser

Lys

120

Val

Met

Val

Gln

25

Arg

Val

Cys

Ile

Ile

105

Ser

Pro

Ser

10

Asp

Thr

Leu

Ala

Gln

90

Thr

Val

Lys

Ser

Asp

Asp

Leu

Gly

Thr

75

Lys

Thr

Thr

Gly

Asn
155

His

Thr

Phe

Val

60

Asn

Ser

Ala

Asp

Pro

140

Asn
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Glu

Asp

Arg

45

Thr

Ser

Ile

Val

Gln

125

Gly

Leu

Glu

Ser

30

Thr

Ser

Gln

Asp

Thr

110

Val

Gln

Ser

Ala

15

Gln

Val

Thr

Leu

Ser

95

Leu

Thr

Lys

Thr

Lys

His

Ser

Met

Leu

80

Leu

Pro

Gln

Pro

Phe
160



Gln

Leu

Pro

Thr

Leu

225

Lys

Ile

Val

Ile

Val

305

Ala

Ile

Asn

Thr

Ser

Asp

210

Ser

Ala

Ile

Pro

Leu

290

Ser

Gly

Pro

Ile

Phe

Tyr

195

Gln

Val

Glu

Ser

Glu

275

Tyr

Ser

Ile

Phe

Asn

Val

180

Ser

Thr

Ser

Thr

Ser

260

Ser

Leu

Thr

Trp

Leu
340

Met

165

Arg

Val

Cys

Lys

Arg

245

Val

Glu

Ser

Ser

His

325

Thr

Ser

Pro

Ser

Glu

Gly

230

Thr

Tyr

Glu

Met

Ala

310

Met

Pro

Ala

Ile

Phe

Leu

215

Asn

Pro

Gly

Met

Asp

295

Ile

Gly

Leu

Arg

Lys

Gly

200

Asn

Ile

Lys

Cys

Lys

280

Ser

Trp

Gln

Gly

Gly

Asn

185

Val

Gln

Ser

Gly

Tyr

265

Thr

Lys

Ser

Leu

Gln
345

Ile

170

Pro

His

Asn

Asp

Thr

250

Leu

Ile

Arg

Gly

Phe

330

Lys

Ala

Gln

Cys

Thr

Pro

235

Pro

Leu

Gly

Ile

Leu

315

Phe

Ile

Tyr

Ser

Phe

Phe

220

Ser

Val

Cys

Phe

Ile

300

Tyr

Pro

Leu

Page 270

Gln

Cys

Ala

205

Tyr

Ser

Arg

Ser

Ser

285

Tyr

Pro

Leu

Asn

Asp

Ser

190

Asn

Arg

Leu

Thr

Lys

270

Gln

Asp

Gly

Trp

Ser
350

Val

175

Arg

Ala

Val

Glu

Cys

255

Ala

Met

Asn

Glu

Gly

335

Thr

Pro

Phe

Val

Val

Thr

240

Ser

Thr

Phe

Ile

Gly

320

Gly

Leu



Asp

Pro

Val

385

Thr

Ser

Gln

Gln

Val

465

Asn

Val

Val

Ser

Asp

Ile

Ala

370

Met

Asn

Lys

Ser

Leu

450

Thr

Cys

Asn

Gln

Leu

530

Asn

Pro

355

Lys

Val

Cys

Ala

Ala

435

Lys

Ser

Pro

Ser

Ala

515

Cys

Ser

Glu

Thr

Phe

His

Gln

420

Gly

Gln

Thr

Tyr

Asp

500

Trp

Ser

Tyr

Val

Lys

Gly

Ala

405

Phe

Trp

Asn

Thr

Ile

485

Ala

Ala

Gln

Met

Gly

Asp

Phe

390

Asp

Tyr

Tyr

Arg

Arg

470

Cys

Ile

Ala

Val

Arg

Ser

Met

375

Leu

Tyr

Asp

Pro

Leu

455

Pro

Ala

Thr

Asp

Ser

535

Asp

Lys

360

Leu

Thr

Leu

Tyr

Phe

440

Gln

Gly

Thr

Ser

Phe

520

Cys

Thr

Phe

Cys

Asn

Arg

425

Thr

Ala

Asn

Gly

Lys

505

Thr

Pro

Thr

Lys

Ser

Tyr

Ser

410

Gly

Gln

Lys

Arg

Leu

490

Glu

Glu

Ile

Ser

Pro

Leu

395

Thr

Ile

Ile

Ser

Glu

475

Phe

Val

Phe

Asn

Asp

Tyr

380

Leu

Val

Val

Phe

Ile

460

Cys

Gln

Arg

Asp
540

Thr Tyr Cys
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Leu

365

Tyr

Ser

Leu

Tyr

Arg

445

Lys

Ser

Val

Asn

Lys

525

Leu

Phe

Thr

Gly

Asn

Gly

Met

430

Ile

Arg

Val

Pro

Met

510

Gly

Leu

Pro

Ser

Glu

Val

Phe

415

Tyr

Thr

Ile

Leu

Trp

495

Val

Ile

Ser

Gln

Asn

Asn

Pro

400

Gly

Ile

Leu

Glu

Arg

480

Ile

Phe

Leu

Lys

Thr



545

550

555

560

Val Pro Asn Ile Leu Ser Cys Thr Ser Phe Val Glu Trp Gly Gly Asp

565

570

575

Ser Gly Asn Pro Ile Asn Ile Leu Glu Ile His Tyr Glu Val Ile Phe

Val Ala Ser

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

<220>
<221>
<223>

<400>

595

91
574
PRT

Avian paramyxovirus 5

580

MISC_FEATURE
hemagglutinin neuraminidase protein

91

Met Asp Lys

1

Arg

Leu

Gln

Ser

65

Leu

Thr

Ile

Val

50

Asn

Ile

Trp

Ala

35

Leu

Gly

Tyr

Ser

Arg

20

Cys

Ser

Leu

Arg

Tyr

Leu

Thr

Thr

Lys

Glu
85

Tyr

Leu

Ser

Leu

Lys

70

Val

Thr

Phe

Val

Ile

55

Glu

Ala

Glu

Arg

Ser

40

Ser

Ile

Ile

585

Pro

Leu

25

Gln

Leu

Leu

Asn

Glu

10

Ile

Leu

Asn

Asn

Ile
90

Asp Gln

Val Leu

Phe Tyr

Ser Ser
60

Gln Asn
75

Pro Leu
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Arg

Thr

Pro

45

Ile

Ile

Thr

590

Gly

Leu

30

Trp

Ile

Lys

Leu

Asn

15

Leu

Leu

Thr

Glu

Asp
95

Ser

Cys

Pro

Ser

Asp

80

Arg



Val

Arg

Ser

Thr

145

Ser

Thr

Gly

Gly

Ala

225

Val

Thr

Gly

Thr

Gln

Pro

130

Leu

Phe

Phe

Gln

Ala

210

Thr

Ala

Glu

Arg

Val

Leu

115

Asp

Ile

Ile

His

Gly

195

Leu

Ser

Thr

Asp

Leu
275

Glu

100

Gln

Tyr

Asn

Pro

Leu

180

Cys

Gly

Ile

Thr

Gln

260

Trp

Val

Ser

Ser

Arg

Thr

165

Gly

Ala

Val

Leu

Glu

245

Phe

Gly

Val

Gly

Ser

150

Pro

Thr

Asp

Ser

Ser

230

Gly

Tyr

Asn

Thr

Asn

Gly

135

Val

Thr

Arg

Ser

Ser

215

Asp

Cys

Ala

Gly

Ala

Gly

120

Ile

Ser

Thr

His

Gly

200

Leu

Ser

Asp

Asp

Thr
280

Val

105

Ser

Glu

Val

Gln

Trp

185

Ala

Gly

Leu

Val

His

265

Tyr

Asn

Ala

His

Ser

His

170

Cys

Ser

Thr

Asn

Leu

250

Thr

Thr

Gln

Ala

Leu

Asp

155

Gly

Tyr

Met

Pro

Arg

235

Cys

Pro

Glu

Ile

Phe

Val

140

Leu

Cys

Ser

Met

Thr

220

Lys

Ser

Thr

Arg
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Thr

Ala

125

Phe

Ile

Thr

His

Tyr

205

Phe

Ser

Ile

Pro

Ser
285

Asp

110

Leu

Gln

Glu

Arg

Asn

190

Ile

Thr

Cys

Val

Met

270

Leu

Ala

Ser

Arg

His

Ile

175

Ile

Ser

Thr

Ser

Thr

255

Ile

Ser

Leu

Asn

Asn

Pro

160

Pro

Ile

Met

Ser

Ile

240

Gln

His

Gln



Ser

Gly

305

Ile

Thr

Glu

Trp

Ser

385

Arg

Ser

Ile

Ser

Asn
465

Leu

290

Ile

Pro

His

Ala

Ala

370

Leu

Leu

Trp

Ala

Lys

450

Val

Phe

Met

Asn

Asn

Ile

355

Gln

Lys

Gln

Trp

Arg

435

Phe

Cys

Leu

Thr

Ser

Gly

340

Tyr

Gly

Val

Leu

Pro

420

Asp

Pro

Pro

Gly

Pro

Pro

325

Asp

Ser

Phe

Ile

Val

405

Val

Ile

Arg

Ala

Thr

Gly

310

Leu

Leu

Ala

Ile

Asn

390

Gly

Gly

Gln

Pro

Val
470

Trp

295

Arg

Phe

Glu

Tyr

Val

375

Thr

Asp

Ile

Val

Thr

455

Cys

Ala

Val

Leu

Cys

Lys

360

Cys

Ser

Ser

Leu

Val

440

Trp

Val

Ala

Ile

Asp

Arg

345

Pro

Ser

Thr

Val

Tyr

425

Ile

Thr

Thr

Gln

Phe

Leu

330

Asn

Pro

Val

Val

Met

410

Arg

Asn

Pro

Gly

Tyr

Pro

315

Glu

Leu

Lys

Gly

Met

395

Tyr

Leu

Ser

Gly

Val
475

Pro

300

Phe

Arg

Thr

Ile

Asp

380

Met

Tyr

Ser

Glu

Val

460

Tyr
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Ala

Tyr

Phe

Gln

Arg

365

Met

Gly

Gln

Leu

Pro

445

Cys

Gln

Val

Gly

Ala

Tyr

350

Gly

Gly

Ala

Arg

Val

430

Leu

Gln

Asp

Gly

Gly

Leu

335

Gln

Ser

Asn

Glu

Ser

415

Asp

Pro

Lys

Leu

Ser

Val

320

Phe

Lys

Leu

Cys

Gly

400

Ser

Ile

Leu

Pro

Trp
480



Ala Ile

Tyr Leu

Asn Gln

Glu Ala
530

Arg Asn
545

Asp Trp

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

<220>
<221>
<223>

<400>

Ser Ala

Glu Ala
500

Tyr Ser
515

Ala Tyr

Phe Cys

Arg Ile

92
622
PRT

Gly

485

Ser

Trp

Ser

Leu

Val
565

Cedar virus

MISC_FEATURE
attachment glycoprotein

92

Glu

Thr

Phe

Ser

Leu

550

Pro

Thr

Gln

Met

Ser

535

Ile

Leu

Leu

Arg

Arg

520

Thr

Phe

Leu

Met Leu Ser Gln Leu Gln Lys Asn

1

5

Gly Asp Lys Met Asn Asn Pro Asp

20

Pro Leu Glu Leu Asp Lys Gly Gln

35

40

Val Lys Asn Lys Asn Tyr Asn Val

Ser

Lys

505

Arg

Cys

Glu

Phe

Tyr

Lys

25

Lys

Ser

Glu Met Thr
490

Asp Pro Trp

Arg Leu Phe

Phe Arg Asn
540

Leu Thr Asp
555

Glu Leu Thr
570

Leu Asp Asn
10

Lys Leu Ser

Asp Leu Asn

Asn Leu Leu
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Phe

Ile

Lys

525

Thr

Asn

Ile

Ser

Val

Lys

45

Asn

Phe

Gly

510

Thr

Arg

Leu

Val

Asn

Asn

30

Ser

Glu

Gly

495

Val

Ser

Leu

Leu

Gln

15

Phe

Tyr

Ser

Gly

Ala

Thr

Asp

Gly
560

Gln

Asn

Tyr

Leu



His

65

Ile

Lys

Ile

Thr

Ser

145

Leu

Lys

Ser

Lys

Gln

225

Asn

50

Asp

Thr

Val

Gln

Pro

130

Ser

Lys

Leu

Ala

Ile

210

Ile

Asn

Ile

Ile

His

Asp

115

Arg

Ile

Asp

His

Met

195

Phe

Asp

Pro

Lys

Ile

Glu

100

Ser

Ile

Asn

Tyr

Glu

180

Tyr

Cys

Tyr

Leu

Phe

Asn

85

Glu

Leu

Gly

Tyr

Ile

165

Cys

Ser

Lys

Val

Leu
245

Cys

70

Ile

Asn

Ser

Ile

Val

150

Thr

Asn

Thr

Ser

Ile

230

Asp

55

Ile

Ile

Asn

Ser

Leu

135

Gly

Lys

Ile

Asn

Val

215

Pro

Ile

Tyr

Thr

Gly

Leu

120

Val

Thr

Ser

Ser

Ala

200

Ser

Val

Ser

Cys

Ile

Met

105

Thr

Thr

Lys

Cys

Cys

185

Tyr

Lys

Gln

Asp

Ile

Ser

90

Glu

Asn

Ala

Thr

Gly

170

Ala

Ala

Asp

Gln

Phe

75

Ile

Ser

Met

Thr

Asn

155

Phe

Asp

Glu

Pro

Asp
235

60

Ser

Val

Pro

Ile

Ser

140

Gln

Lys

Pro

Leu

Asp

220

Arg

Gly Phe Phe

250
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Leu

Ile

Asn

Asn

125

Val

Leu

Val

Lys

Ala

205

Phe

Ser

Thr

Leu

Thr

Leu

110

Thr

Thr

Val

Pro

Ile

190

Gly

Arg

Ile

Tyr

Ile

Arg

95

Gln

Glu

Leu

Asn

Glu

175

Ser

Pro

Leu

Cys

Ile
255

Ile

80

Leu

Ser

Ile

Ser

Glu

160

Leu

Lys

Pro

Lys

Met

240

His



Tyr

Leu

Tyr

Cys

305

Ser

Tyr

Ile

Phe

Val

385

Ser

Ser

Gly

Glu

Ser

Leu

290

Val

Asn

Tyr

Pro

Ser

370

Thr

Phe

Glu

Ile

Gly

His

275

Leu

Pro

Asn

Ile

Ile

355

Gly

Thr

Asn

Ser

Met
435

Ile

260

Ser

Val

Thr

Thr

340

Asn

Gly

Val

Cys

Leu

420

Ile

Asn

Glu

Ser

Thr

Lys

325

Tyr

Asn

Gly

Ile

Ser

405

Arg

Ile

Ser

Ile

His

Cys

310

Thr

Phe

Met

Gly

Asn

390

Val

Ser

Ser

Cys

Val

Tyr

295

Asn

Leu

Asn

Thr

Val

375

Thr

Gln

Pro

Gln

Lys

Asp

280

His

Gln

Asp

Gly

Ala

360

Cys

Asp

Thr

Thr

Asn
440

Lys

265

Arg

Pro

Ser

Asn

Ile

345

Asp

Leu

Val

Gly

Asn

425

Asn

Ser

Gly

Tyr

Ser

Ser

330

Asp

Asn

Gly

Phe

Lys

410

Ser

Met

Asp

Asp

Ser

Phe

315

Asp

Arg

Arg

Glu

Thr

395

Ser

Ser

Thr

Ser

Tyr

Met

300

Val

Tyr

Pro

Tyr

Glu

380

His

Leu

Arg

Asp
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Phe

Arg

285

Gln

Phe

Ser

Lys

Ile

365

Phe

Asp

Lys

Tyr

Phe
445

Lys
270

Pro

Val

Cys

Ser

Thr

350

His

Ile

Tyr

Glu

Asn

430

Lys

Val

Ser

Ile

His

Asp

335

Lys

Phe

Ile

Cys

Ile

415

Leu

Ile

Leu

Leu

Asn

Ile

320

Glu

Lys

Thr

Pro

Glu

400

Cys

Asn

Gln



Leu

Leu

465

Trp

Thr

Asn

Tyr

Val

545

Phe

Leu

Pro

Ile

Asn

450

Ser

Asp

Pro

Cys

Asn

530

Ile

Asn

Asn

Trp

Arg
610

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

Gly

Lys

Thr

Asn

Pro

515

Asp

Leu

Ser

Thr

Cys

595

Pro

93
595
PRT

Ile

Thr

Tyr

Trp

500

Arg

Ile

Asp

Thr

Arg

580

Ile

Glu

Thr

Leu

Leu

485

Met

Tyr

Ala

Ser

Thr

565

Ser

Ser

Ile

Teviot virus

Tyr

Gly

470

Lys

Asn

His

Pro

Asp

550

Ile

Thr

Val

Tyr

Asn

455

Gln

Ala

Asn

Lys

Leu

535

Gln

Leu

Thr

Leu

Ser
615

Lys

Val

Gly

Thr

Cys

520

Asp

Leu

Tyr

Thr

Glu

600

Tyr

Leu

Leu

Phe

Val

505

Pro

Leu

Ala

Lys

Ser

585

Thr

Lys

Ser

Tyr

Val

490

Ile

Glu

Gly

Glu

Glu

570

Cys

Asn

Ile

Phe

Tyr

475

Glu

Ser

Ile

Lys

Asn

555

Arg

Phe

Arg

Pro

Gly

460

Gln

Lys

Arg

Cys

Asp

540

Pro

Val

Leu

Phe

Lys
620
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Ser

Ser

Trp

Pro

Tyr

525

Met

Glu

Ser

Phe

Asn

605

Tyr

Pro

Ser

Lys

Asn

510

Gly

Tyr

Ile

Lys

Leu

590

Gly

Cys

Gly

Met

Pro

495

Gln

Gly

Val

Thr

Asp

575

Asp

Lys

Arg

Ser

480

Phe

Gly

Thr

Ser

Val

560

Glu

Glu

Ser



<220>
<221>
<223>

<400>

MISC_FEATURE
attachment protein

93

Met Trp Ser

1

Thr

Pro

Ile

Ile

65

Ser

Ile

Ile

Met

Gly

145

Ser

Asn

Ile

Leu

50

Val

Thr

Lys

Ile

130

Ile

Glu

Leu

Asn

35

Cys

Ser

Asp

Glu

Leu

115

Arg

Gln

Leu

Thr

Val

20

Arg

Asn

Arg

Asn

Val

100

Ser

Gln

Asn

Asn

Gln

Asp

Lys

Leu

Ser

Gln

85

Asn

Glu

Cys

Val

Arg

Ala

Ile

Arg

Ile

Ser

70

Leu

Gln

Phe

Asn

Arg

150

Thr

Ser

Pro

Thr

Leu

55

Arg

Ser

Ile

Gly

Ala

135

Ile

Ala

Lys

Leu

Gly

40

Ile

Asp

Ser

Ser

Lys

120

Ala

Asn

Asn

His

Asp

25

Arg

Ser

Cys

Leu

Val

105

Ser

Cys

Ile

Ser

Pro

10

His

Leu

Ile

Ala

Ser

90

Thr

Val

Lys

Pro

Ala

Pro

Ile

Leu

Lys

75

Arg

Thr

Val

Gly

Asn
155

Met

Ser

Tyr

Ile

60

Ser

Ser

Ala

Asp

Pro

140

Asn

Leu Asn Phe
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Val

Ser

Arg

45

Ser

Asp

Ile

Ile

Gln

125

Gly

Phe

Gln

Asn

Ala

30

Leu

Leu

Gly

Asn

Asn

110

Val

Glu

Ser

Ser

Ser

15

Gln

Phe

Val

Leu

Ser

95

Leu

Thr

Lys

Thr

Arg

Ala

Phe

Ser

Val

Ser

80

Leu

Pro

Gln

Pro

Tyr

160

Thr



Ala

Pro

Thr

Ile

225

Ile

Val

Gln

Ile

Val

305

Ser

Ile

Glu

Leu

Ser

Asp

210

Gly

Gly

Val

Asp

Leu

290

Ser

Gly

Arg

Leu

Phe

Tyr

195

Ser

Val

Glu

Ser

Tyr

275

Phe

Ser

Ile

Phe

Pro
355

Ala

180

Ser

Ser

Ala

Thr

Ser

260

Gln

Leu

Thr

Trp

Gly

340

Pro

165

Arg

Val

Cys

Asp

Thr

245

Ile

Asp

Ser

Thr

His

325

Thr

Val

Pro

Tyr

Glu

Lys

230

Thr

Tyr

Asp

Arg

Val

310

Met

His

Gly

Asn

Phe

Leu

215

Asn

Pro

Gly

Phe

Glu

295

Thr

Gly

Ala

Pro

Pro

Gly

200

Ser

Leu

Val

Cys

Arg

280

Leu

Trp

His

Ser

Ser
360

Tyr

185

Ile

Asp

Ser

Arg

Tyr

265

Glu

Lys

Asn

Leu

Glu

345

Cys

170

Pro

His

Ser

Asp

Val

250

Leu

Gln

Thr

Gly

Val

330

Gly

Lys

Cys

Thr

Pro

235

Gln

Leu

Gly

Thr

Leu

315

Phe

Ile

Thr

Phe

Tyr

220

Ala

Thr

Cys

Phe

Phe

300

Tyr

Pro

Leu

Lys Arg Ser
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Cys

Ser

205

Tyr

Asp

Arg

Ser

His

285

Phe

Pro

Leu

Asn

Leu
365

Ser

190

His

Arg

Val

Gly

Lys

270

Gln

Asp

Gly

Trp

Ser

350

Ala

175

Arg

Ala

Leu

Lys

Cys

255

Ser

Met

Asp

Glu

Gly

335

Thr

Asp

Phe

Val

Val

Tyr

240

Ser

Asn

Phe

Met

Gly

320

Gly

Leu

Asn



Gly

Val

385

Thr

Ser

Gln

Gln

Ile

465

Asn

Val

Val

Ser

Glu
545

Leu

370

Met

His

Arg

Ser

Ser

450

Ser

Cys

Asn

Gln

Ile

530

Ser

Ile

Val

Cys

Ala

Ala

435

Lys

Ser

Pro

Gly

Ala

515

Cys

Ser

Asn

Phe

Gln

Gln

420

Gly

Gly

Thr

Tyr

Asp

500

Trp

Ser

Ile

Lys

Ala

Val

405

Phe

Trp

Tyr

Ser

Thr

485

Ser

Ser

Gln

Met

Asp

Tyr

390

Glu

Tyr

Phe

Lys

Arg

470

Ile

Gly

Tyr

Arg
550

Val

375

Leu

Thr

Asp

Ser

Leu

455

Pro

Ala

Arg

Ala

Ser

535

Ser

Leu

Ser

Met

Leu

Tyr

440

Ser

Gly

Thr

Asp

Ile

520

Cys

Thr

Phe

Cys

Asn

Lys

425

Thr

Val

Thr

Gly

Arg

505

Asn

Pro

Thr

Ser

Tyr

Ser

410

Gly

Gln

Lys

Glu

Leu

490

Asp

Thr

Leu

Thr

Pro

Met

395

Ser

Ile

Leu

Gln

Pro

475

Phe

Val

Phe

Ser

Tyr
555

Tyr

380

Leu

Val

Val

Phe

Ile

460

Cys

Gln

Arg

Gln

Glu

540

Cys
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Phe

Ser

Leu

Tyr

Arg

445

Lys

Asp

Ala

Asn

Arg

525

Leu

Phe

Gly

Asn

Gly

Leu

430

Leu

Arg

Ile

Pro

Met

510

Pro

Leu

Pro

Asp

Val

Phe

415

Tyr

Ser

Ile

Ile

Trp

495

Ala

Phe

Asp

Ser

Ser

Pro

400

Gly

Ile

Leu

Pro

His

480

Ile

Phe

Met

Ser

Leu
560



Thr Glu Ser Ile Leu Gln Cys Val Ser Phe Ile Glu Trp Gly Gly Pro

565

570

575

Val Gly Asn Pro Ile Ser Ile Asn Glu Val Tyr Ser Ser Ile Ser Phe

Arg Pro

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

<220>
<221>
<223>
<400>
Met Val
1

Asp Arg

His Asn

Val Ile
50

Gly Ile
65

Lys Ser

580

Asp
595

94
632
PRT
Mossman virus

MISC_FEATURE

attachment glycoprotein

94

Asp Pro Pro Ala

Val Lys Val Vval
20

Pro Asn Gln Gly
35

Met Val Thr Gly

Val Ile Ile Ser
70

Leu Asp Ile Ile
85

Val

Thr

Leu

Val

55

Gln

Gln

Ser

Thr

Arg

40

Ile

Ser

His

585

Tyr

Gln

25

Arg

Phe

Ala

Val

Tyr

10

Ser

Leu

Ala

Gly

Asp
90

Thr

Thr

Ile

Leu

Ser

75

Ser

Gly

Asn

Asp

Ile

60

Arg

Ser
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Thr

Pro

Met

45

Asn

Gln

Val

590

Gly

Tyr

30

Val

Ile

Asp

Ala

Arg

15

Trp

Val

Ile

Thr

Ile
95

Asn

Ala

Asn

Leu

Ser

80

Thr



Lys

Asp

Pro

Pro

145

Arg

Ser

Gly

Thr

Gln

225

Gly

Asp

Asp

Asp

Gln

Ser

Gly

130

Val

Ile

Phe

Cys

Phe

210

Glu

Ile

Gly

His

Ala

Ile

Val

115

Lys

Ile

Glu

Asp

Val

195

Ser

Thr

Leu

Ile

Arg

275

Trp

Val

100

Ser

Thr

Pro

Glu

Leu

180

Thr

Thr

Asp

Ile

Tyr

260

His

Trp

Met

Phe

Asp

Thr

Ser

165

Lys

Leu

Ala

Leu

Asn

245

Ala

Ala

Asp

Glu

Gln

Pro

Glu

150

Val

Thr

Pro

Ile

Asn

230

Ser

Leu

Val

Pro

Asn

Ile

Pro

135

Tyr

Thr

Val

Ser

Arg

215

Leu

Cys

Thr

Arg

Val

Leu

Pro

120

Ile

Pro

Gln

Met

Tyr

200

Asn

Ile

Val

Tyr

His

280

Leu

Glu

105

Lys

Ala

Ser

Asn

Tyr

185

Ser

Pro

Pro

Leu
265

Phe

Thr

Pro

Leu

Leu

Leu

Ala

170

Glu

Glu

Lys

Ala

Gln

250

Thr

Glu

Lys

Leu

Pro

Asn

155

Ala

Leu

Leu

Thr

Phe

235

Pro

Met

Ile

Ile

Ser

Thr

140

Thr

Ala

Val

Tyr

Cys

220

Ile

Val

Arg

Gly

Pro Ile His
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Arg

Ser

125

Lys

Thr

Leu

Thr

Thr

205

Gln

Gly

Ile

Gly

Leu

285

His

Ser

110

Leu

Ala

Thr

Phe

Arg

190

Arg

Arg

Thr

Ala

Thr

270

Val

Phe

Ile

Leu

Ser

Cys

Asn

175

Thr

Val

Ala

Asp

Thr

255

Cys

Arg

Thr

Leu

Gly

Thr

Leu

160

Ile

Gly

Arg

Gly

Thr

240

Gly

Gln

Arg

Glu



Pro

305

Thr

Ile

Arg

Gln

Lys

385

Glu

Gln

Pro

Thr

Thr

465

Gln

290

Gly

Ala

His

Gly

Asn

370

Lys

Pro

Glu

Arg

Val

450

Ser

Leu

Thr

Leu

Asn

Glu

355

Gln

Gly

Gly

Lys

Ser

435

Asp

Gly

His

Pro

Ala

Gly

340

Phe

Gly

Ile

Asp

Cys

420

Met

Lys

Asp

Asn

Val

Leu

325

Ala

Ser

Leu

Leu

Ser

405

Asn

Ile

Val

Leu

Lys
485

Phe

310

Cys

Ser

Lys

His

Tyr

390

Lys

Ala

Ile

Val

Phe

470

Gly

295

Asp

Thr

Leu

His

Leu

375

Ser

Cys

Tyr

Phe

Val

455

Tyr

Trp

Gly

Leu

Gly

Lys

360

Val

Phe

Val

Ser

Gln

440

Val

Thr

Tyr

Cys

Thr

Leu

345

Val

Thr

Gly

Thr

Lys

425

Ile

Pro

Gly

Asn

Ser

Thr

330

Ala

Asp

Thr

Tyr

Glu

410

Thr

Asp

Arg

Glu

Lys
490

300

Leu Thr
315

Asp Gly

Leu Val

Pro Arg

Ala Gly
380

Met Val
395

Glu Cys

Thr Leu

Val Gly

Thr Gln
460

Glu Asn
475

Pro Ile
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Val

Pro

His

Asn

365

Lys

Thr

Asn

Asp

Ala

445

Tyr

Asp

Arg

Gln

Glu

Phe

350

Ile

Ser

Arg

Gln

Pro

430

Glu

Tyr

Leu

Gly

Asn

Thr

335

Asn

Asp

Ala

Ser

Asn

415

Asp

Tyr

Gln

Leu

Arg
495

Gln

320

Asp

Ile

Thr

Val

Pro

400

Asn

Lys

Phe

Leu

Tyr

480

Val



Thr

Ser

Thr

Phe

545

Ile

Lys

Pro

Ala

Tyr
625

Phe

Leu

Cys

530

Lys

Ile

Asn

Asn

Lys

610

Gln

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

<220>
<221>
<223>

<400>

Asp Gly
500

Ser Asn
515

Glu Leu

Ala Ala

Thr Tyr

Ala Asp
580

Pro Pro
595

Val Met

Tyr Asp

95

709

PRT
J-virus

Gln

Gln

Thr

Val

Ser

565

Leu

Leu

Ser

Lys

MISC_FEATURE
attachment glycoprotein

95

Val

Arg

Ser

Gly

550

Thr

Glu

Asp

Asn

Cys
630

Thr

Ala

Met

535

Val

Asp

Phe

Asp

Thr

615

His

Leu

Cys

520

Ala

Ile

Asp

Ser

Tyr

600

Asn

Thr

His

505

Asn

Ser

Ala

Trp

Glu

585

Val

Pro

Glu

Pro

Tyr

Leu

Arg

570

Ser

Leu

Gln

His

Arg

Phe

Arg

555

Asn

Ser

Cys

Leu

Ser

Leu

Pro

540

Asn

His

Leu

Thr

Leu
620
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Arg

Gly

525

Leu

Gly

Trp

Ser

Ala

605

Ala

Thr

510

Cys

Asp

Met

Lys

Cys

590

Val

Thr

Tyr

Pro

Lys

Thr

Tyr

575

Tyr

Ile

Ser

Asp

Ser

Asp

Pro

560

Ile

Ser

Thr

Trp



Met

His

Thr

Ala

Met

65

Asp

Ile

Ser

Met

Ser

145

Thr

Pro

Asn

Leu

Tyr

Leu

50

Ala

Ile

Asn

Ala

Phe

130

Tyr

Asn

Ser

Pro

Arg

Val

35

Asn

Thr

Ser

Ser

Met

115

Asn

Phe

Arg

Phe

Val

Glu

20

Ser

Val

Ile

Gly

Met

100

Ile

Asn

Glu

Lys

Ile
180

Ala

Lys

Leu

Thr

Lys

Met

85

Val

Lys

Thr

Glu

Leu

165

Pro

Met

Gly

Ile

Asn

Asp

70

Leu

Ser

Asn

Ile

Val

150

Val

Gly

Ser

Asp

Thr

Ile

55

Asn

Val

Tyr

Glu

Cys

135

Gly

Val

Ser

Asn

Gln

Gly

40

Ile

Gln

Glu

Thr

Val

120

Pro

Ile

Asn

Thr

Phe

Pro

25

Leu

Tyr

Gln

Asp

Ile

105

Leu

Ile

Glu

Gln

Lys
185

Tyr

10

Glu

Leu

Leu

Ser

Leu

90

Pro

Arg

Ala

Ala

Gly

170

Pro

Gly

Lys

Ser

Thr

Met

75

Lys

Ser

Gln

Glu

Ile

155

Ile

Gly

Ile

Gly

Leu

Gly

60

Ser

Pro

Gln

Cys

His

140

Ser

Asn

Gly
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Asn

Pro

Phe

45

Ser

Gly

Lys

Ile

Thr

125

Pro

Met

Phe

Cys

Gln

Ser

30

Thr

Gly

Ser

Thr

Ser

110

Pro

Val

Cys

Val

Val
190

Ala

15

Val

Ile

Gly

Met

Asp

95

Ala

Ser

His

Thr

Glu

175

Arg

Asp

Leu

Ile

Thr

Arg

80

Leu

Met

Phe

Thr

Gly

160

Tyr

Leu



Pro

Thr

Val

225

Leu

Val

Gly

Leu

Gly

305

Val

Gly

Gly

Gln

His

Ser

Gln

210

Gly

Ala

Thr

Ser

Ser

290

Ser

Gly

Gly

Cys

Glu

370

Asp

Phe

195

Asp

Arg

Glu

Ala

Phe

275

Tyr

Glu

Ser

Leu

Gln

355

Trp

Thr

Ser

Asp

Ile

Trp

Ala

260

Thr

Met

Val

Gly

Asn

340

Ser

Gly

Asn

Leu

Cys

Ala

Phe

245

Gly

Asp

Asp

Arg

Val

325

His

Pro

Gly

Glu

Gly

Thr

Asp

230

Leu

Lys

Glu

Thr

Ala

310

Val

Pro

Thr

Asn

Lys

Leu

Ser

215

His

Asp

Gly

Leu

Phe

295

Asp

Ile

Ile

Gln

Gln

375

Pro

Glu

200

Ser

Gly

Asp

Gly

Thr

280

Gly

Gln

Gly

Asn

Ser

360

Ile

Thr

Val

Ser

Thr

Lys

Trp

265

Ser

Lys

Ser

Asp

Val

345

Leu

Val

Leu

Phe

Thr

Asp

Met

250

Leu

Pro

Lys

Trp

Thr

330

Asp

Cys

Asn

Ala

Pro

Val

235

Asn

Gly

Glu

Lys

Ser

315

Val

Ala

Asn

Gly

Tyr

Asp

220

Pro

Arg

Cys

Val

Asp

300

Ala

Tyr

Met

Tyr

Ile
380

His Val Arg
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Ala

205

Tyr

Val

Arg

Ser

Asn

285

Trp

Leu

Phe

Cys

Ala

365

Leu

Thr

His

Tyr

Phe

Ser

Ile

270

Arg

Leu

Phe

Leu

Arg

350

Ile

His

Leu

Ala

Phe

Glu

Cys

255

Leu

Ile

Tyr

Phe

Val

335

Ala

Lys

Phe

Ser

Ile

Ser

Thr

240

Ser

Val

Ser

Thr

Ser

320

Trp

Pro

Pro

Lys

Pro



385

Asp

Ser

Pro

Val

Asp

465

Phe

Gln

Glu

Tyr

Ser

545

Pro

Ser

Asn

Gly

Gln

Asp

450

Asn

Pro

Val

Lys

Thr

530

Ile

Phe

Leu

Asn

Lys

Val

435

Ile

Arg

Leu

Gln

Ile

515

Thr

Val

Leu

Thr

Trp

Thr

420

Gly

Thr

Cys

Gly

Ser

500

Tyr

Thr

Glu

Tyr

Pro
580

Met

405

Phe

Ile

Ser

Pro

Val

485

Arg

Glu

Ser

Met

His

565

Leu

390

Gly

Ile

Leu

Ile

His

470

Ser

Met

Lys

Cys

Ser

550

Leu

Asp

Ala

Tyr

Thr

Ser

455

Gln

Tyr

Asn

Thr

Phe

535

Pro

Asn

Ala

Glu

Thr

Leu

440

Arg

Cys

Glu

Pro

Ile

520

Ala

Gly

Leu

His

Gly

Arg

425

Gly

Pro

Val

Tyr

Lys

505

Thr

Tyr

Val

Gly

Gly
585

Arg

410

Ser

Trp

Gly

Thr

Ser

490

Ile

Thr

Lys

Ile

Cys
570

395

Leu

Ser

Pro

Gln

Gly

475

Val

Ala

Asn

Leu

Thr

555

Gln

Phe

Thr

Leu

Ser

460

Val

Thr

Leu

Thr

Arg

540

Thr

Asp

Gly Thr Tyr
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His

Trp

Ser

445

Pro

Tyr

Ala

Val

Gln

525

Val

Arg

Thr

Leu

Phe

His

430

Val

Cys

Thr

Tyr

Gly

510

His

Trp

Gln

Ser

Asn
590

His

415

Thr

Gln

Glu

Asp

Leu

495

Ala

Ala

Cys

Pro

Thr

575

Thr

400

Asn

Leu

Trp

Tyr

Leu

480

Asp

Gln

Asp

Val

Val

560

Gly

Asp



Pro

Ile

Val

625

Gln

Pro

Ile

Gly

Pro
705

Val

Tyr

610

Gly

Leu

Gly

Glu

Ser

690

Ile

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

<220>
<221>
<223>

<400>

Gly

595

Phe

Arg

Cys

Thr

Thr

675

Gly

Gly

96
264
PRT

Avian metapneumovirus

Asn

Gly

Ser

His

Arg

660

Leu

Pro

His

Lys

Met

Arg

Ser

645

Asn

Asn

Gly

Asn

MISC_FEATURE
attachment glycoprotein

96

Val

Ser

Glu

630

Val

Asn

Gly

His

Asp

Val

615

Ile

Tyr

Ile

Thr

Gln
695

Cys

600

Gly

Gly

Thr

Asp

Lys

680

Ser

Tyr

Pro

Ala

Glu

Val

665

Ile

Gly

Phe

Ile

Asn

Phe

650

Glu

Phe

Pro

Val

Asn

Met

635

Leu

Gly

Gly

Glu

Leu

Tyr

620

Asn

Lys

Trp

Leu

Asp
700

His

605

Thr

Val

Glu

Leu

Asp

685

Pro

Glu

Tyr

Ser

Lys

Leu

670

Asp

Ser

Gly

Ser

Leu

Glu

655

Lys

Leu

Ile

Gln

Ile

Asn

640

His

Arg

Glu

Ala

Met Glu Val Lys Val Glu Asn Val Gly Lys Ser Gln Glu Leu Lys Val

1

5

10
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15



Lys

Ala

Leu

Ile

65

Ala

Glu

Thr

Thr

Thr

145

Ser

Thr

Lys

Val

Leu

Ser

50

Gln

Thr

Val

Asn

Arg

130

Glu

Lys

Ala

Lys

Lys

Ile

35

Val

Gly

Lys

Arg

Pro

115

Ala

Pro

Ser

Pro

Thr
195

Asn

20

Leu

Met

Thr

Glu

Glu

100

Ser

Thr

Gly

Pro

Lys

180

Glu

Phe

Gly

Tyr

Pro

Thr

85

Thr

Arg

Thr

Thr

Thr

165

Ala

Thr

Ile

Leu

Val

Ala

70

Thr

Lys

Asn

Glu

Ser

150

Thr

Ser

Asp

Lys

Val

Glu

55

Pro

Leu

Thr

Leu

Ala

135

Thr

Thr

Thr

Thr

Arg

Ser

40

Ser

Arg

His

Thr

Thr

120

Glu

Gln

Gln

Ala

Thr
200

Ser

25

Phe

Asn

Asp

Thr

Lys

105

Thr

Leu

Lys

Ala

Pro

185

Thr

Asp

Glu

Glu

Asn

Thr

90

Pro

Lys

Glu

His

Thr

170

Lys

Ala

Cys

Leu

Ala

Lys

75

Thr

Gln

Gly

Lys

Thr

155

Ala

Asn

Ser

Lys

Thr

Leu

60

Thr

Thr

Ala

Asp

Gln

140

Pro

Gln

Arg

Arg
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Lys

Met

45

Ser

Asn

Thr

Asn

Lys

125

Ser

Ala

Pro

Gln

Ala
205

Lys

30

Asn

Leu

Thr

Arg

Glu

110

His

Lys

Arg

Thr

Ala

190

Arg

Leu

Ile

Cys

Glu

Asp

95

Gly

Gln

Gln

Pro

Thr

175

Thr

Asn

Phe

Met

Arg

Asn

80

Pro

Ala

Thr

Thr

Ser

160

Pro

Thr

Thr



Asn Asn Pro Thr Glu Thr Ala

210

215

Thr Gly Lys Gly Lys Glu Gly

225

230

Pro Glu Thr Thr Ala Arg Glu

245

Ala Gly Ala Ser Pro Arg Ala

<210> 97

<211> 391
<212> PRT
<213>

<220>
<221>
<223>
<400> 97
Met Gly Ser
1

Ala val Gly

Val Leu Ser
35

Val Ser Val
50

Asn Gly Gly
65

Thr Ala Pro

260

Lys

Phe

20

Ala

Ile

Asp

Ser

MISC_FEATURE
attachment protein

Leu

Trp

Phe

Val

Arg

Ala

Tyr

Leu

Gly

Glu

Asp

70

Thr

Avian metapneumovirus

Met

Asp

Leu

Gln

55

Trp

Pro

Thr Thr Thr Pro Lys Ala Thr Thr Glu

220

Pro Thr Gln His Thr Thr Lys Glu Gln

235

240

Thr Thr Thr Pro Gln Pro Arg Arg Thr

Ser

Val

Ile

Thr

40

Ser

Trp

Ala

Gln

Gly

25

Val

Ser

Gly

250

Gly Thr
10

Arg Arg

Thr Val

Leu Glu

Thr Thr

75

Asn Tyr

Ser

Tyr

Thr

Glu

60

Gln

Gly
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Ala

Ile

Ile

45

Cys

Glu

Gly

Tyr

Leu

30

Ala

Arg

Gln

Leu

255

Gln

15

Ala

Leu

Asn

Pro

Gln

Thr

Ile

Thr

Tyr

Thr

80

Thr



Ala

Gly

Met

Asn

145

Ser

Thr

Thr

Leu

His

225

Lys

Thr

Pro

Arg

Asp

Gly

130

Gln

Val

Ser

Asp

Leu

210

Lys

Thr

Thr

Ser

Thr

Met

115

Leu

Val

Asp

Glu

Ser

195

Ser

Ser

Thr

Asn

Tyr
275

Arg

100

Tyr

Leu

Asp

Cys

Pro

180

Asp

Thr

Gly

Thr

Gly

260

Asp

85

Lys

Ser

Val

Pro

Cys

165

Gln

Pro

Ser

Pro

Asp

245

Gln

Asn

Ser

Arg

Leu

Thr

150

Lys

Lys

Asn

Leu

Pro

230

Arg

His

Thr

Glu

Ser

Cys

135

Ala

Val

Thr

Pro

Gly

215

Gln

Glu

Asn

Arg

Ser

Asp

120

Lys

Leu

Asn

Asn

Gln

200

Leu

Ala

Leu

Lys

Thr
280

Cys

105

Thr

Ser

Cys

Lys

Pro

185

Gly

Met

Leu

Gly

His

265

Ile

90

Leu

Val

Gly

His

Ile

170

Ala

Ile

Leu

Pro

Ser

250

Thr

Leu

His

Leu

Pro

Cys

155

Ser

Trp

Thr

Thr

Gly

235

Thr

Gln

Gln

Val

Gly

Ile

140

Arg

Thr

Pro

Thr

Ser

220

Ser

Asn

Arg

His
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Gln

Gly

125

Cys

Val

Asn

Ser

Ser

205

Lys

Asn

Gln

Met

Thr
285

Ile

110

Phe

Gln

Asp

Ser

Gln

190

Thr

Thr

Thr

Pro

Thr

270

Thr

95

Ser

Asp

Arg

Leu

Ser

175

Asp

Ala

Gly

Asn

Asn

255

Leu

Pro

Tyr

Cys

Asp

Ser

160

Thr

Asn

Thr

Thr

Gly

240

Ser

Pro

Trp



Glu

Ser

305

Phe

Asn

Thr

Cys

Val
385

Lys

290

Asp

Asp

Ser

Tyr

Trp

370

Glu

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

<220>
<221>
<223>

<400>

Thr

Gln

Pro

Asn

Asn

355

Arg

Trp

98
1052
PRT

Phe

Ser

Gln

Ile

340

Thr

Arg

Cys

Ser

Leu

Gly

325

Thr

Val

Ile

Cys

Tailam virus

MISC_FEATURE
attachment glycoprotein

98

Thr

Pro

310

Lys

Lys

Cys

Trp

Thr
390

Tyr

295

Thr

Glu

Gln

Met

Arg

375

Ser

Lys

Thr

Lys

Cys

Lys

360

Cys

Pro

Gln

Ile

Arg

345

Thr

Leu

Thr

Asn

Cys

330

Ile

Tyr

Cys

His

Ser

315

Tyr

Asp

Tyr

Asp

Ser

300

Ile

Arg

Val

Thr

Asp
380

Pro

Asn

Val

Pro

Glu

365

Gly

Thr

Cys

Gly

Leu

350

Pro

Val

Asn

Glu

Ser

335

Cys

Phe

Gly

Glu

His

320

Tyr

Ser

Asn

Leu

Met Ser Gln Leu Ala Ala His Asn Leu Ala Met Ser Asn Phe Tyr Gly

1

5

10

15

Ile His Gln Gly Gly Gln Ser Thr Ser Gln Lys Glu Glu Glu Gln Pro

20

25
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30



Val

Leu

Glu

65

Asp

Pro

Gln

Cys

Asn

145

Ser

Glu

Ser

Tyr

Gln

Phe

50

Ser

Gly

Lys

Leu

Thr

130

Pro

Glu

Phe

Cys

Thr
210

Gly

35

Thr

Gly

Ser

Thr

Ser

115

Pro

Thr

Cys

Ile

Val

195

His

Val

Ile

Gly

Met

Asp

100

Met

Ser

His

Ser

Glu

180

Arg

Thr

Ile

Ile

Thr

Lys

85

Leu

Ile

Phe

Ser

Gly

165

Tyr

Leu

Ile

Arg

Ala

Met

70

Asp

Ile

His

Met

Arg

150

Asn

Pro

Pro

Met

Tyr

Leu

55

Gln

Leu

Asn

Gln

Phe

135

Tyr

Glu

Ser

Ser

Gly
215

Ala

40

Asn

Ser

Ser

Ser

Ile

120

Asn

Phe

Met

Phe

Phe

200

His

Ser

Val

Ile

Gly

Met

105

Ile

Asn

Glu

Ser

Ala

185

Ser

Gly

Met

Thr

Lys

Thr

90

Val

Lys

Thr

Glu

Leu

170

Pro

Leu

Cys

Ile

Asn

Asn

75

Ile

Ser

Asn

Ile

Val

155

Glu

Gly

Ser

Ser

Val

Ile

60

Ala

Met

Tyr

Asp

Cys

140

Asn

Leu

Ser

Ser

Glu
220
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Gly

45

Ile

Gln

Glu

Asn

Val

125

Pro

Leu

Gly

Thr

Thr

205

Leu

Leu

Tyr

Gly

Asp

Ile

110

Leu

Leu

Asp

Thr

Lys

190

Val

Asp

Leu

Met

Ser

Ile

95

Pro

Lys

Ala

Ser

Glu

175

Pro

Phe

Val

Ser

Thr

Ile

80

Lys

Ala

Gln

Glu

Ile

160

Pro

Gly

Ala

Gly



Asp

225

Pro

Arg

Cys

Thr

Glu

305

Ser

Tyr

Tyr

Glu

Ile

385

Arg

Ile

His

Gln

Arg

Val

Gly

290

Trp

Val

Phe

Cys

Ala

370

Leu

Thr

Tyr

Tyr

Phe

Ser

Ile

275

Lys

Ile

Tyr

Leu

Tyr

355

Gln

Arg

Leu

Ser

Leu

Glu

Cys

260

Met

Ile

Tyr

Phe

Leu

340

Ala

Arg

Phe

Ser

Asp

Ala

Thr

245

Thr

Thr

Thr

Thr

Ser

325

Trp

Pro

Pro

Lys

Pro

405

Phe

Ile

230

Ile

Val

Glu

Ile

Arg

310

Ile

Gly

Gly

Ala

Thr

390

Thr

Thr

Gly

Ser

Ala

Thr

Ser

295

Ser

Gly

Ser

Cys

Lys

375

Asn

Val

Lys

Arg

Ser

Ala

Phe

280

Tyr

Glu

Ser

Leu

Ser

360

Phe

Ser

Ile

Ile

Ile

Trp

Gly

265

Leu

Ile

Gly

Ser

345

Asn

Gly

Met

Pro

Ile

Ala

Phe

250

Val

Asp

Asp

Leu

Val

330

Ser

Tyr

His

Gly

Phe
410

Asp

235

Ile

Met

Asp

Val

Tyr

315

Val

Pro

Asn

Arg

Lys

395

Gly

Ala

Asn

Glu

Leu

Phe

300

Asp

Val

Ile

Gln

Gln

380

Pro

Thr

Tyr Leu Tyr

Page 295

Gly

Asp

Thr

Asp

285

Gly

Tyr

Gly

Glu

Arg

365

Met

Ser

Glu

Leu

His

Lys

Trp

270

Ser

Arg

Thr

Asp

Glu

350

Met

Ala

Ile

Gly

Arg

Glu

Ile

255

Met

Leu

Lys

Tyr

Thr

335

Thr

Cys

Asn

Ser

Arg

415

Ser

Ile

240

Asn

Gly

Asp

Lys

Thr

320

Val

Ala

Asn

Ala

Val

400

Leu

Thr



Ser

Val

Tyr

465

Val

Thr

Leu

Ser

Arg

545

Ala

Arg

Tyr

Lys

Trp

Ser

450

Pro

Tyr

Val

Ile

Gln

530

Ile

Phe

Asn

Lys

Val
610

Tyr

435

Ile

Cys

Thr

Tyr

Asp

515

Lys

Trp

Glu

Asn

Ser

595

Ser

420

Val

Ser

Gly

Asp

Leu

500

Arg

Ala

Cys

Pro

Gly

580

Asn

Leu

Trp

Ala

Leu

485

Asn

Ser

Gly

Met

Val

565

Thr

Arg

Lys

Pro

Val

Ser

470

Phe

Ala

Lys

Tyr

Ser

550

Pro

Thr

Tyr

Tyr

Leu

Thr

455

Asn

Pro

Glu

Ile

Thr

535

Val

Phe

Ala

Lys

Tyr
615

Thr

440

Gln

Arg

Leu

Thr

Ile

520

Thr

Val

Leu

Met

Ser

600

Phe

425

Gly

Glu

Cys

Gly

Tyr

505

Ala

Thr

Glu

Tyr

Gln

585

Pro

Val

Leu

Ala

Pro

Ala

490

Arg

Arg

Thr

Leu

Gln

570

Phe

Arg

Leu

Val

Lys

475

Arg

Val

Lys

Cys

Ala

555

Leu

Ser

Asn

Ile

Ser

460

Asp

Tyr

Asn

Lys

Phe

540

Pro

Asp

Gly

Glu

Val Ser Thr

620
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Leu

445

Arg

Cys

Glu

Pro

Ile

525

Val

Ala

Leu

Gln

Cys

605

Pro

430

Gly

Pro

Ile

Tyr

Thr

510

Thr

Phe

Thr

Thr

Asp

590

Phe

Glu

Pro

Gly

Thr

Ala

495

Leu

Thr

Lys

Met

Cys

575

Gly

Phe

Gly

Pro

Glu

Gly

480

Val

Ala

Glu

Leu

Thr

560

Lys

Met

Glu

Ile



Gln

625

Ile

Lys

Trp

Tyr

Asp

705

His

Val

Asp

Glu

Ala

785

Glu

Pro

Met

Leu

Gln

Arg

690

Pro

Glu

Thr

Thr

Ile

770

Glu

Asp

Tyr

Tyr

Ile

Phe

675

Asn

Gly

Glu

Thr

Lys

755

Ile

Thr

Gly

Glu

Ile

Pro

660

Arg

Leu

Thr

Val

Ala

740

Asp

Thr

Lys

Ser

Val

Ser

645

Ala

Pro

Thr

Asp

Gly

725

Ala

Thr

Gly

Val

Gly
805

Arg

630

Asp

Met

Val

Arg

Thr
710

His

Val

Arg

His

Thr

790

Ala

Asp

Val

Arg

Asp

Tyr

695

Phe

Tyr

Lys

Gly

Thr

775

Lys

Thr

Leu

Cys

Pro

Ile

680

Gly

Pro

Thr

Thr

Glu

760

Thr

His

Thr

Thr

Ala

Ile

665

Ser

Asp

Gly

Leu

Lys

745

Glu

Pro

Thr

Ser

Pro

Pro

650

Thr

Gly

Leu

Thr

Pro

730

Glu

Glu

Gly

Val

Thr
810

Glu

635

Ala

Thr

Gly

Ser

His

715

Asn

Ser

Asn

His

Ile

795

Glu

Arg

Leu

Leu

Leu

Met

700

Ala

Glu

Leu

Gly

Ile

780

Ile

Leu
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Val

Ser

Thr

Arg

685

Ser

Pro

Lys

Asn

Ser

765

Lys

Pro

Gln

Ser

Ala

Ile

670

Val

Ala

Ser

Leu

Leu

750

Gly

Thr

Gln

Asp

His

Phe

655

Gly

Asn

Pro

Lys

Ser

735

Ile

Leu

His

Ile

Glu
815

Val

640

Lys

Asn

Ile

Glu

Gly

720

Glu

Pro

Asn

Pro

Glu

800

Thr



Gly Tyr His Thr Glu Asp Tyr Asn Thr Thr Asn Thr Asn Gly Ser Leu
820 825 830

Thr Ala Pro Asn Glu Arg Asn Asn Tyr Thr Ser Gly Asp His Thr Val
835 840 845

Ser Gly Glu Asp Ile Thr His Thr Ile Thr Val Ser Asp Arg Thr Lys
850 855 860

Thr Thr Gln Thr Leu Pro Thr Asp Asn Thr Phe Asn Gln Thr Pro Thr
865 870 875 880

Lys Ile Gln Glu Gly Ser Pro Lys Ser Glu Ser Thr Pro Lys Asp Tyr
885 890 895

Thr Ala Ile Glu Ser Glu Asp Ser His Phe Thr Asp Pro Thr Leu Ile
900 905 910

Arg Ser Thr Pro Glu Gly Thr Ile Val Gln Val Ile Gly Asp Gln Phe
915 920 925

His Ser Ala Val Thr Gln Leu Gly Glu Ser Asn Ala Ile Gly Asn Ser
930 935 940

Glu Pro Ile Asp Gln Gly Asn Asn Leu Ile Pro Thr Thr Asp Arg Gly
945 950 955 960

Thr Met Asp Asn Thr Ser Ser Gln Ser His Ser Ser Thr Thr Ser Thr
965 970 975

Gln Gly Ser His Ser Ala Gly His Gly Ser Gln Ser Asn Met Asn Leu
980 985 990

Thr Ala Leu Ala Asp Thr Asp Ser Val Thr Asp Gln Ser Thr Ser Thr
995 1000 1005
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Gln

Pro

Ala

Glu
101

Leu
102

Leu

Ile Asp His Glu His

%]

Glu Asn Val Ser Ser

1015

1020

Ser Arg His Thr Arg Val Met Arg Asp Thr
1030

5

1035

Thr Gly Ala Trp Gly Phe Ile Arg Gly Met 1Ile Pro

1040

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

<220>
<221>
<223>

<400>

99
242
PRT

1045

Human metapneumoviru

MISC_FEATURE

attachment glycoprotein G

99

Met Glu Val Arg

1

Lys

Leu

Leu

Cys

65

Ser

Trp

Ile

Ile

Ile

50

Ala

Ile

Thr

Lys

Leu

35

Ile

Asn

Ala

Thr

Asn

20

Ile

Asp

Met

Gly

Glu

Val

5

Arg

Gly

His

Pro

Pro

85

Asn

Glu

Ile

Leu

Ala

Ser

70

Ser

Ser

Asn

Arg

Thr

Thr

55

Ala

Thr

Thr

Ile

Asn

Ala

40

Leu

Glu

Lys

Ser

Arg

Ser

25

Leu

Arg

Pro

Pro

Pro

Ala

10

Arg

Ser

Asn

Ser

Asn
90

Ile

Cys

Met

Met

Lys

75

Pro

1050

Asp

Tyr

Ala

Ile

60

Lys

Gln

Ala Ala Thr
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Met

Arg

Leu

45

Lys

Thr

Gln

Leu

Phe

Asn

30

Asn

Thr

Pro

Ala

Glu

Lys

15

Ala

Ile

Glu

Met

Thr

95

Gly

Ile Leu Asn

Val Gln Glu

Ala

Thr

Phe

Asn

Thr

80

Gln

His



Pro

Thr

Thr

145

Arg

Pro

Ser

Asn

Gly

225

Ser

Tyr

Thr

130

Gln

Lys

Lys

Gln

Arg

210

Glu

Ser

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

<220>
<221>
<223>

Thr
115

Asp

Thr

Lys

Gln

His

195

Gln

Val

100
585
PRT

100

Gly

Lys

Thr

Glu

Pro

180

Pro

Pro

Gln

Thr

His

Thr

Lys

165

Thr

Thr

Gly

Asp

Thr

Thr

Glu

150

Lys

Pro

Asp

Gln

Pro
230

Gln

Ala

135

Lys

Thr

Pro

Pro

Gln

215

Gly

Thr

120

Leu

Lys

Gln

Thr

Glu

200

Asn

Glu

105

Pro

Pro

Thr

Thr

Lys

185

Leu

Gln

Arg

Avian metapneumovirus type C

MISC_FEATURE
attachment glycoprotein

Asp

Lys

Thr

Lys

170

Ser

Thr

Ala

Asn

Thr

Ser

Arg

155

Pro

Glu

Pro

Pro

Thr
235

Thr

Thr

140

Ala

Gln

Met

Leu

His

220

Gln
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Ala

125

Asn

Thr

Val

Gln

Pro

205

His

Val

110

Pro

Glu

Thr

Gln

Val

190

Lys

Ile

Ser

Gln

Gln

Gln

Leu

175

Arg

Ala

Met

His

Gln

Ile

Lys

160

Gln

Gln

Val

His

Pro
240



<400>

100

Met Glu Vval

1

Lys

Ala

Leu

Val

65

Thr

Glu

Thr

Thr

Thr

145

Ser

Thr

Val

Leu

Ser

50

Gln

Ala

Ala

Ser

Arg

130

Glu

Lys

Val

Lys

Ile

35

Val

Gly

Lys

Gly

Pro

115

Ala

Pro

Ser

Ala

Lys

Asn

20

Leu

Met

Thr

Glu

Gly

100

Ser

Thr

Gly

Pro

Lys
180

Ile

Phe

Gly

Tyr

Pro

Thr

85

Thr

Lys

Thr

Thr

Ala

165

Gly

Glu

Ile

Leu

Val

Ala

70

Thr

Lys

Asn

Glu

Ser

150

Thr

Gly

Asn

Lys

Ile

Glu

55

Pro

Leu

Thr

Pro

Ala

135

Thr

Thr

Thr

Val

Arg

Ser

40

Ser

Arg

His

Thr

Thr

120

Glu

Pro

Lys

Ala

Gly

Ser

25

Phe

Asn

Asp

Thr

Lys

105

Ile

Gln

Lys

Thr

Pro
185

Lys

10

Asp

Asp

Glu

Asn

Met

90

Pro

Gly

Glu

His

Thr

170

Lys

Ser

Cys

Ile

Ala

Arg

75

Thr

Gln

Ala

Lys

Ile

155

Thr

Asn

Gln

Lys

Thr

Leu

60

Thr

Thr

Ala

Asp

Gln

140

Pro

Gln

Arg
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Glu

Lys

Met

45

Ser

Asn

Thr

Asp

Lys

125

Ser

Ala

Pro

Gln

Leu

Lys

30

Asn

Ser

Thr

Arg

Glu

110

His

Lys

Arg

Thr

Thr
190

Arg
15

Leu

Ile

Cys

Glu

Asn

95

Arg

Lys

Gln

Pro

Thr

175

Thr

Val

Phe

Met

Arg

Asn

80

Thr

Ala

Thr

Thr

Ser

160

Pro

Thr



Lys

Asn

Thr

225

Pro

Thr

Thr

Arg

Arg

305

Gln

Ala

Glu

Asp

Lys

Lys

210

Asp

Glu

Ser

Gly

Pro

290

Ala

Gln

Lys

His

Lys
370

Thr

195

Pro

Lys

Thr

Arg

Thr

275

Thr

Thr

Thr

Thr

Asn

355

Thr

Glu

Thr

Asp

Thr

Pro

260

Arg

Arg

Thr

Arg

Thr

340

Thr

Thr

Ala

Gly

Lys

Ala

245

Ala

Thr

Ser

Thr

Thr

325

Thr

Asp

Arg

Asp

Thr

Glu

230

Gly

Pro

Thr

Thr

Lys

310

Thr

Asn

Thr

Asp

Thr

Glu

215

Gly

Gly

Thr

Lys

Pro

295

Gly

Pro

Lys

Thr

Pro
375

Pro

200

Thr

Pro

Thr

Thr

Ser

280

Ser

Pro

Lys

Ala

Asp

360

Ser

Thr

Thr

Thr

Thr

Asn

265

Thr

Lys

Asn

Gln

His

345

Ser

Ser

Thr

Pro

Gln

Thr

250

Thr

Gln

Thr

Thr

Asp

330

Ala

Met

Lys

Ser

Pro

His

235

Pro

Lys

Thr

Ala

Ala

315

Gln

Lys

Lys

Ala

Arg

Arg

220

Thr

Gln

Glu

Ser

Thr

300

Ser

Gln

Ala

Glu

Thr
380
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Ala

205

Ala

Thr

Pro

Gly

Ala

285

Gly

Thr

Thr

Ala

Asn

365

Thr

Lys

Thr

Lys

Arg

Ala

270

Ser

Thr

Asp

Gln

Thr

350

Ser

Lys

Gln

Thr

Glu

Arg

255

Glu

Pro

Asn

Arg

Thr

335

Thr

Lys

Gln

Thr

Glu

Gln

240

Thr

Thr

Pro

Lys

Arg

320

Lys

Pro

Glu

Glu



Asn

385

Ala

Glu

Arg

Ala

Gly

465

Asn

Ser

Leu

Tyr

Thr

545

Tyr

Tyr

Thr

Gly

Pro

Trp

Asp

450

Asn

Ser

Leu

Glu

Leu

530

Asp

Gly

Cys

Ser

Ala

Ala

Lys

435

Thr

Asn

Gln

Trp

His

515

Asp

Lys

Arg

Cys

Lys

Arg

Thr

420

Ser

Lys

Thr

Thr

Arg

500

Pro

Asn

Ile

Ile

Asn

Gly

Thr

405

Ser

Thr

Thr

Thr

Asn

485

Arg

Met

Gly

Ile

Glu

565

Ser

Thr

390

Pro

Thr

Ala

Ala

Pro

470

Val

Arg

Asn

Arg

Cys

550

Cys

Tyr

Thr

Pro

Ala

Ala

Gln

455

Glu

Ala

Tyr

Pro

Asn

535

Tyr

Thr

Asn

Ala

Thr

Gly

Arg

440

Ser

Asn

Pro

Val

Cys

520

Leu

Gly

Cys

Trp

Thr

Thr

Gly

425

Gln

Lys

Thr

Thr

Tyr

505

Leu

Pro

Ile

Lys

Ser

Asn

Thr

410

His

Pro

Gln

Thr

Glu

490

Gly

Lys

Ala

Tyr

Asn
570

Leu

395

Pro

Thr

Thr

Thr

Pro

475

Glu

Pro

Asp

Gly

Arg

555

Gly

Gly

Thr

Lys

Arg

Thr

460

Pro

Ile

Cys

Asn

Tyr

540

Gly

Thr
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Asn

Arg

Ala

Asn

445

Pro

Asp

Glu

Arg

Thr

525

Tyr

Asn

Gly

Asn

His

Arg

430

Asn

Ala

Asn

Ile

Glu

510

Thr

Asp

Ser

Leu

Thr

Thr

415

Thr

Thr

Gln

Lys

Gly

495

Asn

Trp

Ser

Tyr

Leu
575

Glu

400

Thr

Thr

Thr

Leu

Ser

480

Ser

Ala

Ile

Lys

Cys

560

Ser



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

<220>
<221>
<223>

<400>

580

101
609
PRT

Rinderpest morbillivirus

MISC_FEATURE

H protein

101

Met Ser Ser Pro

1

Gln

Glu

Leu

Val

65

Thr

Lys

Asp

Lys

Phe

Arg

Val

50

Asn

Lys

Ile

Leu

Glu
130

Lys Asn
20

Pro Tyr
35

Gly Leu

Thr Ala

Ser Ile

Ile Gly
100

Thr Lys
115

Tyr Asp

Arg

Thr

Met

Leu

Glu

Glu

85

Asp

Phe

Phe

Asp

Arg

Leu

Ala

Ile

70

Tyr

Glu

Ile

Arg

Arg

Val

Leu

Ile

55

Asn

Gln

Val

Ser

Asp
135

Val

Val

Ala

40

Ala

Ser

Val

Gly

Asp

120

Ile

585

Asn

Leu

25

Val

Gly

Gly

Lys

Leu

105

Lys

Asn

Ala

10

Asn

Leu

Ile

Leu

Asp

90

Arg

Ile

Phe

Lys

Phe

Arg

Thr

75

Val

Thr

Lys

Tyr

Glu

Val

Leu

60

Thr

Leu

Pro

Phe

Trp Cys Ile

140
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Lys

Gln

Met

45

His

Ser

Thr

Gln

Leu

125

Ser

Asp

Leu

30

Phe

Arg

Ile

Pro

Arg

110

Asn

Pro

Asn

15

Leu

Leu

Ala

Asp

Leu

95

Phe

Pro

Pro

Leu

Ile

Ser

Ala

Ile

80

Phe

Thr

Asp

Glu



Arg

145

Glu

Leu

Thr

Tyr

Lys

225

Ala

Val

Thr

Leu

Ser

305

Phe

Ile

Leu

Arg

Thr

Ser

210

Gly

Arg

Gly

Asn

Ala

290

Val

Val

Lys

Ile

Thr

Lys

195

Gly

Met

Arg

Ile

Tyr

275

Leu

Ala

Lys

Ile

Thr

Ser

180

Gly

Arg

Tyr

Pro

Ile

260

Leu

Gly

Leu

Leu

Asn

Met

165

Leu

Gln

Gly

Gly

Ser

245

Arg

Glu

Glu

His

Gly
325

Tyr

150

Leu

Val

Phe

Tyr

Ser

230

Thr

Glu

Leu

Phe

Tyr

310

Val

Asp

Val

Asn

Ser

Asn

215

Thr

Ala

Leu

Pro

Lys

295

Gly

Trp

Gln

Asn

Leu

Asn

200

Ile

Tyr

Trp

Gly

Arg

280

Leu

Gly

Pro

Tyr

Ser

Gly

185

Met

Ser

Leu

Gln

Val

265

Gln

Ala

Leu

Ser

Cys

Ser

170

Arg

Ser

Ser

Val

Arg

250

Gly

Pro

Ala

Arg

Pro
330

Ala

155

Leu

Ser

Leu

Met

Gly

235

Asp

Thr

Glu

Leu

Asp

315

Ala

His

Ala

Cys

Ala

Ile

220

Lys

Tyr

Pro

Leu

Cys

300

Asp

Asp
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Thr

Gly

Thr

Leu

205

Thr

His

Arg

Val

Glu

285

Leu

His

Ser

Ala

Thr

Gly

190

Ser

Ile

Asn

Val

Phe

270

Ile

Ala

Lys

Asp

Ala

Ala

175

Ser

Gly

Thr

Gln

Phe

255

His

Cys

Asp

Ile

Thr
335

Glu

160

Val

Thr

Ile

Glu

Gly

240

Glu

Met

Met

Asn

Arg

320

Leu



Ala

Thr

Val

Ala

385

Pro

Leu

Pro

Gly

Gly

465

Asn

Pro

Asn

Thr

His

Thr

370

Cys

Leu

Gly

Leu

Asn

450

Thr

Ile

Thr

Leu

Leu

Arg

355

Arg

Arg

Glu

Leu

Ile

435

Glu

Val

Leu

Tyr

Val
515

Ser

340

Gly

Thr

Glu

Ala

Ala

420

Thr

Tyr

Asn

Thr

Leu

500

Ile

Ala

Ile

Asp

Lys

Gly

405

Asp

His

Trp

Thr

Leu

485

Ser

Leu

Val

Ile

Asp

Pro

390

Arg

Lys

Asp

Leu

Leu

470

Pro

Asp

Pro

Asp

Ala

Gln

375

Pro

Ile

Pro

Ser

Thr

455

Val

Ile

Leu

Ser

Pro

Ala

360

Arg

Pro

Pro

Glu

Gly

440

Ile

Leu

Arg

Ala

Arg
520

Thr

345

Gly

Lys

Phe

Ala

Ile

425

Met

Pro

Glu

Ser

Asp

505

Asn

Leu

Lys

Met

Cys

Tyr

410

Asp

Asp

Pro

Pro

Gly

490

Asp

Leu

Asp

Ala

Gly

Asn

395

Gly

Ile

Leu

Leu

Ser

475

Gly

Asp

Gln

Gly

Val

Gln

380

Ser

Ile

Ile

Tyr

Gln

460

Leu

Gly

Val

Tyr
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Leu

Trp

365

Cys

Thr

Leu

Ser

Thr

445

Asn

Lys

Asp

Lys

Val
525

Tyr

350

Ala

Arg

Asp

Thr

Glu

430

Pro

Ser

Ile

Cys

Leu

510

Ser

Ile

Val

Arg

Trp

Ile

415

Phe

Leu

Ala

Ser

Tyr

495

Ser

Ala

Thr

Pro

Glu

Glu

400

Arg

Gly

Asp

Leu

Pro

480

Thr

Ser

Thr



Tyr Asp Thr Ser Arg Val Glu His Ala Ile Val Tyr Tyr Ile Tyr Ser
530 535 540

Thr Gly Arg Leu Ser Ser Tyr Tyr Tyr Pro Val Lys Leu Pro Ile Lys
545 550 555 560

Gly Asp Pro Val Ser Leu Gln Ile Gly Cys Phe Pro Trp Gly Leu Lys
565 570 575

Leu Trp Cys His His Phe Cys Ser Val Ile Asp Ser Gly Thr Gly Lys
580 585 590

Gln Val Thr His Thr Gly Ala Val Gly Ile Glu Ile Thr Cys Asn Ser
595 600 605

Arg

<210> 102
<211> 575
<212> PRT
<213> Avian paramyxovirus 10

<220>
<221> MISC_FEATURE
<223> hemagglutinin-neuraminidase

<400> 102
Met Asp Ser Ser Gln Met Asn Ile Leu Asp Ala Met Asp Arg Glu Ser
1 5 10 15

Ser Lys Arg Thr Trp Arg Gly Val Phe Arg Val Thr Thr Ile Ile Met
20 25 30

Val val Thr Cys Val Val Leu Ser Ala Ile Thr Leu Ser Lys Val Ala
35 40 45

His Pro Gln Gly Phe Asp Thr Asn Glu Leu Gly Asn Gly Ile Val Asp
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Arg

65

Ile

Ser

Ser

Ser

Asn

145

His

Ile

Ile

Ser

Val

225

Ser

50

Val

Gly

Ser

Ile

Ser

130

Lys

Pro

Pro

Ile

Leu

210

Thr

Ile

Ser

Glu

Ser

Asn

115

Ser

Leu

Ser

Thr

Glu

195

Gly

Ala

Ile

Asp

Ile

Gln

100

Ser

Pro

Thr

Phe

Phe

180

Lys

Val

Ser

Ser

Lys

Phe

85

Gln

Ile

Glu

Asn

Ile

165

His

Gly

Leu

Ala

Ser
245

Ile
70

Lys

Ala

Leu

Tyr

Gly

150

Pro

Met

Cys

Gln

Val

230

Arg

55

Thr

Ile

Ile

Ser

Ala

135

Thr

Gly

Ala

Lys

Val

215

Leu

Phe

Glu

Val

Ala

Gln

120

Gly

Val

Pro

Ser

Asp

200

Leu

Ser

Gly

Ala

Ala

Gly

105

Asn

Gly

Ile

Thr

Ser

185

Ser

Lys

Asp

Cys

Leu

Leu

90

Gln

Gly

Ile

Lys

Thr

170

His

Gly

Lys

Asp

Glu
250

Thr

75

Asp

Ile

Ser

Gly

Pro

155

Ile

Trp

Ile

Gly

Arg

235

Ile

60

Val

Leu

Gly

Ala

Val

140

Ile

Gly

Cys

Ser

Thr

220

Asn

Leu
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Pro

His

Met

Ser

125

Pro

Thr

Gly

Tyr

Ser

205

Pro

Arg

Cys

Asn

Val

Leu

110

Thr

Leu

Leu

Cys

Ser

190

Met

Val

Lys

Ser

Asn

Leu

95

Ala

Ile

Phe

Ile

Thr

175

His

Tyr

Phe

Ser

Leu
255

Gln

80

Val

Glu

Leu

Ser

Glu

160

Arg

Asn

Ile

Leu

Cys

240

Val



Thr

Val

Asp

Gly

305

Gly

Leu

Gln

Trp

Asn

385

Glu

Ala

Glu

Glu

His

Thr

290

Ser

Val

Asp

Thr

Ala

370

Cys

Ser

Ser

Leu

Ala

Gly

275

Glu

Gly

Lys

Ala

Ile

355

Gln

Asn

Arg

Ser

His
435

Glu

260

Arg

Thr

Glu

Gln

Lys

340

Gln

Gly

Leu

Leu

Trp

420

Ser

Ser

Leu

Ile

Ile

Asn

325

Asn

Asn

Ile

Lys

Met

405

Trp

Ser

Asp

Tyr

Phe

Val

310

Thr

Lys

Ser

Leu

Ile

390

Leu

Pro

Asn

Asp

Phe

Arg

295

Glu

Gly

Tyr

Tyr

Ser

375

Ile

Val

Leu

Thr

Tyr

Asn

280

Asp

Gly

Leu

Asp

Lys

360

Cys

Arg

Gly

Gly

Thr
440

Lys

265

Gly

Phe

His

Tyr

Tyr

345

Pro

Glu

Ser

Ser

Ile

425

Ile

Ser

Thr

Ser

Ile

Asn

330

Cys

Pro

Leu

Asp

Lys

410

Thr

Leu

Asp Thr

Tyr Arg

Ala Asn
300

His Phe
315

Ser Leu

Lys Leu

Phe Ile

Asp Leu

380

Lys Val

395

Leu Leu

Gln Glu

Arg Glu
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Pro

Glu

285

Tyr

Pro

Thr

Pro

His

365

Phe

Met

Met

Ile

Val
445

Thr

270

Gly

Pro

Ile

Pro

Tyr

350

Gly

Asn

Met

Tyr

Asp

430

Lys

Gly

Leu

Gly

Tyr

Tyr

335

Thr

Arg

Leu

Gly

Gln

415

Ile

Pro

Met

Val

Val

Gly

320

Trp

Asn

Phe

Gly

Ala

400

Arg

Ala

Ile



Leu

Lys

465

Met

Ser

Ile

Asn

Arg

545

Phe

Ser

450

Pro

Trp

His

Ala

Thr

530

Ser

Gly

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

<220>
<221>
<223>

<400>

Ser Lys

Ser Val

Pro Ile

Tyr Leu

500

Asn Gln
515

Gln Ser

Arg Met

Glu Phe

103
593
PRT

Phe

Cys

Ser

485

Asp

Tyr

Ser

Phe

Arg
565

Tioman virus

MISC_FEATURE
attachment protein

103

Pro

Pro

470

Ile

Ala

Phe

Tyr

Cys

550

Ile

Arg

455

Ala

Thr

Pro

Trp

Ser

535

Leu

Val

Pro

Val

Gly

Thr

Ile

520

Thr

Ser

Pro

Ser

Cys

Asn

Ser

505

His

Thr

Ile

Leu

Tyr

Val

Ile

490

Arg

Gln

Thr

Ala

Leu
570

Gln

Thr

475

Ser

Gln

Thr

Cys

Glu

555

Tyr

Pro

460

Gly

Asp

Gln

Thr

Phe

540

Phe

Glu

Asn

Val

Tyr

Pro

Ile

525

Arg

Ala

Leu

Tyr

Tyr

Ala

Arg

510

Phe

Asn

Asp

Arg

Cys

Thr

Trp

495

Ile

Pro

Gln

Gly

Val
575

Thr

Asp

480

Ile

Gly

Thr

Val

Val
560

Met Trp Ala Thr Ser Glu Ser Lys Ala Pro Ile Pro Ala Asn Ser Thr

1

5

10
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15



Leu

His

Leu

Ser

65

Ser

Ile

Ile

Met

Gly

145

Leu

Ala

Pro

Thr

Asn

Arg

Val

50

Trp

Leu

Thr

Lys

Ile

130

Ile

Glu

Leu

Ser

Asp

Leu

Lys

35

Leu

Ser

Asp

Glu

Leu

115

Arg

Gln

Leu

Leu

Tyr

195

Gln

Val

20

Gln

Ser

Gln

Leu

Val

100

Ser

Gln

Asn

Asn

Ala

180

Ser

Ser

Asp

Lys

Leu

Lys

Gln

85

Asn

Asp

Cys

Ile

Asn

165

Arg

Val

Cys

Val

Arg

Met

Ile

70

Ile

Gln

Phe

Asn

Arg

150

Thr

Pro

Asn

Glu

Pro

Thr

Thr

55

Asn

Ser

Ile

Gly

Ala

135

Ile

Val

Asn

Phe

Leu

Leu

Gly

40

Val

Ala

Gly

Ser

Lys

120

Val

Asn

Lys

Pro

Gly

200

Ser

Asp

25

Arg

Ile

Cys

Leu

Ile

105

Ser

Cys

Ile

Ser

Ile

185

Ile

Asp

Glu

Leu

Leu

Ala

Val

90

Thr

Ile

Lys

Pro

Ile

170

Pro

His

Pro

Val

Val

Thr

75

Lys

Thr

Val

Gly

Asn

155

Glu

Lys

Cys

Gln

Phe

Leu

60

Lys

Ser

Ala

Asp

Pro

140

Asn

Leu

Ser

Phe

Lys Thr Tyr
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Thr

Arg

45

Val

Glu

Ile

Ile

Gln

125

Gly

Phe

Gln

Cys

Ala

205

Tyr

Ile

30

Leu

Ile

Gly

Asn

Asn

110

Val

Glu

Ser

Arg

Ser

190

His

Arg

Thr

Leu

Leu

Phe

Ser

95

Leu

Thr

Lys

Thr

Arg

175

Arg

Ala

Leu

Lys

Ser

Ala

Asn

80

Leu

Pro

Gln

Pro

Tyr

160

Pro

Phe

Ile

Ala



Ile

225

Ile

Val

Gln

Ile

Ile

305

Ala

Ile

Asp

Asn

Val

385

Thr

210

Gly

Gly

Ile

Gly

Leu

290

Ser

Gly

Lys

Leu

Leu

370

Met

His

Ile

Glu

Ser

Tyr

275

Phe

Ser

Ile

Ile

Pro

355

Ile

Val

Cys

Ser

Ala

Ser

260

Glu

Leu

Thr

Trp

Gly

340

Leu

Asn

Phe

Gln

Asp

Phe

245

Ile

Ala

Ser

Thr

His

325

Thr

Val

Lys

Gly

Val
405

Lys

230

Thr

Tyr

Asp

Arg

Val

310

Met

Pro

Gly

Asp

Phe

390

Glu

215

Asn

Pro

Gly

Phe

Asp

295

Val

Gly

Ala

Pro

Val

375

Leu

Val

Leu

Met

Cys

Gln

280

Leu

Trp

Tyr

Ser

Ser

360

Leu

Ser

Leu

Ser

Gly

Tyr

265

Thr

Lys

Asn

Leu

Thr

345

Cys

Phe

Cys

Asn

Asp

Leu

250

Leu

Gln

Thr

Gly

Ile

330

Ser

Lys

Ser

Tyr

Ser
410

Pro

235

Gln

Leu

Gly

Thr

Leu

315

Phe

Ile

Ser

Pro

Met

395

Ser

220

Ser

Ala

Cys

Phe

Leu

300

Tyr

Pro

Leu

Thr

Tyr

380

Leu

Val
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Asp

Arg

Ser

His

285

Phe

Pro

Leu

Asn

Leu

365

Phe

Ser

Leu

Val

Gly

Lys

270

Gln

Asn

Gly

Trp

Ser

350

Glu

Gly

Asn

Gly

Lys

Cys

255

Ser

Met

Asp

Glu

Gly

335

Thr

Glu

Glu

Val

Phe
415

Tyr

240

Ser

Asn

Tyr

Met

Gly

320

Gly

Leu

Asn

Ser

Pro

400

Gly



Ser

Gln

Gln

Ile

465

Asn

Val

Val

Ser

Asp

545

Ser

Val

Lys

Arg

Ser

Ser

450

Ser

Cys

Asn

Gln

Ile

530

Asn

Glu

Gly

Ser

Ala

435

Arg

Ser

Pro

Gly

Ala

515

Ser

Tyr

Asn

Gln

420

Gly

Thr

Tyr

Asp

500

Trp

Asn

Ile

Asn

Pro
580

Leu

Trp

Tyr

Thr

Thr

485

Ser

Ser

Gln

Met

Leu

565

Ile

Met

Tyr

Lys

Arg

470

Ile

Gly

Tyr

Arg

550

Gln

Gly

Asp

Ser

Leu

455

Pro

Ala

Leu

Asn

Thr

535

Ser

Cys

Ile

Leu

Tyr

440

Thr

Gly

Thr

Asp

Phe

520

Cys

Thr

Gln

Leu

Lys

425

Thr

Val

Thr

Gly

Arg

505

Asn

Pro

Thr

Ser

Glu
585

Gly

Gln

Lys

Ala

Leu

490

Asp

Thr

Leu

Thr

Phe

570

Val

Ile

Leu

Gln

Pro

475

Phe

Val

Phe

Thr

Tyr

555

Ile

His

Val

Phe

Ile

460

Cys

Gln

Arg

Gln

Thr

540

Cys

Glu

Tyr
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Tyr

Arg

445

Arg

Asp

Ala

Asn

Lys

525

Leu

Tyr

Trp

Ile

Leu

430

Leu

Arg

Val

Pro

Leu

510

Gly

Leu

Pro

Gly

Ile
590

Tyr

Ser

Ile

Val

Trp

495

Val

Leu

Asp

Ser

Gly

575

Lys

Ile

Leu

Pro

His

480

Ile

Phe

Ile

Asn

Leu

560

Pro

Phe



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

<220>
<221>
<223>

<400>

104
604
PRT

Dolphin morbillivirus

MISC_FEATURE
haemagglutinin protein

104

Met Ser Ser

1

Arg

Glu

Leu

Thr

65

Thr

Lys

Glu

Arg

Pro

Arg

Val

50

Asn

Val

Ile

Ile

Glu
130

Arg

Pro

35

Gly

Ser

Ser

Ile

Met

115

Tyr

Pro

Asn

20

Leu

Leu

Ile

Ile

Gly

100

Gln

Asp

Arg

Asn

Ile

Leu

Glu

Glu

85

Asp

Phe

Phe

Asp

Arg

Leu

Ala

Val

70

His

Glu

Ile

Asn

Lys

Val

Val

Ile

55

Asn

His

Val

Ser

Asp
135

Val

Leu

Gly

40

Ala

Arg

Val

Gly

Asn

120

Leu

Asp

Leu

25

Val

Gly

Lys

Lys

Leu

105

Lys

His

Ala

10

Asp

Leu

Val

Leu

Asp

90

Arg

Ile

Trp

Phe

Asn

Ala

Arg

Ser

75

Val

Met

Lys

Cys

Tyr

Glu

Val

Leu

60

Thr

Leu

Pro

Phe

Val
140
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Lys

Arg

Met

45

Gln

Asn

Thr

Gln

Leu

125

Asn

Asp

Val

30

Phe

Lys

Leu

Pro

Lys

110

Asn

Pro

Ile

15

Ile

Leu

Ala

Glu

Leu

95

Leu

Pro

Pro

Pro

Ile

Ser

Thr

Thr

80

Phe

Thr

Asp

Asp



Gln

145

Glu

Met

Ile

Tyr

Gly

225

Asp

Arg

Val

Glu

Lys

305

Gly

Thr

Val

Leu

Ser

Thr

Thr

210

Gly

Pro

Asp

Ile

Leu

290

Asp

Ile

Ile

Lys

Ile

Lys

Arg

195

Thr

Met

Phe

Val

Asp

275

Arg

Ile

Ile

Asp

Ile

Val

Gly

180

Gly

Arg

Tyr

Glu

Gly

260

Glu

Leu

Gly

Gly

Ser

Asp

Thr

165

Arg

Gln

Asn

Gly

Phe

245

Ser

Asp

Ala

Gly

Gly

325

Ser

Tyr

150

Lys

Ile

Thr

Phe

Lys

230

Gln

Arg

Glu

Ala

Tyr

310

Gly

Ile

Ala

Phe

Phe

Ile

Glu

215

Thr

Ala

Glu

Gly

Val

295

Lys

Leu

Glu

Gln

Lys

Pro

Lys

200

Val

Tyr

Phe

Pro

Leu

280

Cys

Asp

Ser

Lys

Tyr

Glu

Pro

185

Pro

Ser

Phe

Arg

Val

265

Asn

Val

Glu

Asn

Leu

Cys

Leu

170

Lys

Gly

Phe

Leu

Ile

250

Leu

Phe

Arg

Pro

Gln
330

Asn

155

Met

Asn

Leu

Met

Lys

235

Phe

Gln

Cys

Gly

Phe

315

Lys

His

Asn

Cys

Thr

Val

220

Pro

Glu

Met

Leu

Arg

300

Lys

Thr

Tyr Ile Thr
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Ile

His

Ser

Leu

205

Thr

Pro

Val

Thr

Leu

285

Pro

Val

Glu

Ser

Ala

Ser

Gly

190

Val

Val

Glu

Gly

Asn

270

Ser

Val

Val

Ile

His

Ala

Leu

175

Ser

Asn

Ile

Pro

Leu

255

Phe

Val

Val

Thr

Tyr

335

Arg

Glu

160

Asp

Val

Ile

Ser

Asp

240

Val

Met

Gly

Thr

Leu

320

Pro

Gly



Ile

Asp

Arg

385

Asn

Ser

His

Trp

Lys

465

Thr

Ser

Leu

Arg

Ile

Asp

370

Pro

Arg

Gly

Gly

Leu

450

Val

Ala

Gly

Pro

Ser
530

Arg

355

Lys

Pro

Ile

Leu

Ala

435

Ala

Asp

Val

Ala

Thr

515

Glu

340

Asn

Asp

Pro

Pro

Glu

420

Gly

Ile

Phe

Asp

Lys

500

Lys

His

Ser

Lys

Ser

Ala

405

Leu

Met

Pro

Thr

Tyr

485

Asp

Asp

Ala

Lys

Met

Cys

390

Tyr

Asp

Asp

Pro

Ala

470

Glu

Gln

Phe

Ile

Ala

Glu

375

Asn

Ala

Ile

Ile

Leu

455

Gly

Ser

Asp

Gly

Val
535

Arg

360

Lys

Ser

Tyr

Thr

Tyr

440

Ser

Phe

Gly

Leu

Tyr

520

Tyr

345

Trp

Cys

Ser

Ile

Ser

425

Glu

Gln

Asp

Lys

Lys

505

Val

Tyr

Ser

Thr

Asp

Ala

410

Asn

Gly

Ser

Ile

Cys

490

Leu

Thr

Val

Gln

Trp

395

Leu

Tyr

Pro

Val

Lys

475

Tyr

Glu

Ala

Pro

Ala

380

Glu

Glu

Gly

Ser

Leu

460

Pro

Val

Ser

Thr

Val Tyr Asp

540
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Ala

365

Leu

Pro

Ile

Pro

Ser

445

Gly

His

Pro

Asn

Tyr

525

Thr

350

Ile

Cys

Leu

Lys

Leu

430

Asn

Val

Thr

Val

Leu

510

Asp

Ala

Arg

Lys

Thr

Glu

415

Ile

Gln

Ile

Leu

Glu

495

Val

Thr

Arg

Ser

Ser

Ser

400

Asp

Ile

Asp

Asn

Thr

480

Leu

Val

Ser

Ser



Ser Ser Tyr Phe Phe Pro Phe Arg

545 550

Tyr Leu Arg Ile Glu Cys
565

His Tyr Cys Met Ile Asn
580

Asp Asn Leu Val Ser Ile
595

<210> 105
<211> 734
<212> PRT
<213> Beilong virus

<220>
<221> MISC_FEATURE

Phe

Ser

Asn

Pro

Thr

Met
600

<223> attachment glycoprotein

<400> 105
Met Ser Gln Leu Ala Ala
1 5

Thr His Gln Gly Asp Leu
20

Val Gln Gly Val Ile Arg
35

Leu Phe Thr Ile Ile Ala
50

Glu Ser Gly Gly Thr Met
65 70

His

Ser

Tyr

Leu

55

Gln

Asn

Gly

Val

40

Asn

Ser

Ile

Trp

Val

585

Ser

Leu

Ser

25

Ser

Val

Ile

Lys

Ser

570

Ser

Cys

Ala

10

Gln

Met

Thr

Lys

Ala

555

Arg

Asn

Ser

Met

Lys

Ile

Asn

Thr
75

Arg Gly Glu Pro Ile
560

Gln Leu Trp Cys His
575

Glu Ile Val Vval Vval
590

Arg

Ser Asn Phe Tyr Gly
15

Gly Glu Glu Gln Gln
30

Val Ser Leu Leu Ser
45

Ile Ile Tyr Met Thr
60

Ala Gln Gly Ser 1Ile
80
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Asp

Pro

Gln

Cys

Asn

145

Ser

Glu

Ser

Tyr

Asp

225

Pro

Arg

Gly

Lys

Leu

Thr

130

Pro

Glu

Phe

Cys

Thr

210

His

Gln

Arg

Ser

Thr

Ser

115

Pro

Thr

Cys

Ile

Val

195

His

Tyr

Phe

Ser

Met

Asp

100

Met

Ser

His

Ser

Glu

180

Arg

Thr

Phe

Glu

Cys
260

Arg

85

Leu

Ile

Phe

Ser

Gly

165

Phe

Leu

Ile

Ser

Thr

245

Thr

Glu

Ile

His

Met

Arg

150

Pro

Pro

Pro

Met

Val

230

Ile

Val

Ile

Asn

Gln

Phe

135

Tyr

Asp

Ser

Ser

Gly

215

Gly

Ser

Ala

Ser

Ser

Ile

120

Asn

Phe

Met

Phe

Phe

200

His

Arg

Ser

Ala

Gly

Met

105

Ile

Asn

Glu

His

Ala

185

Ser

Gly

Ile

Trp

Gly
265

Val

90

Val

Lys

Thr

Glu

Leu

170

Pro

Leu

Cys

Ala

Phe

250

Ala

Ile

Ser

Asn

Ile

Val

155

Gly

Gly

Ser

Ser

Asp

235

Ile

Met

Met

Tyr

Asp

Cys

140

Asn

Leu

Ser

Thr

Glu

220

Ala

Asn

Glu
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Glu

Asn

Val

125

Pro

Leu

Gly

Thr

Thr

205

Leu

Gly

Asp

Ala

Asp

Ile

110

Pro

Leu

Asp

Val

Lys

190

Val

Asp

His

Lys

Trp
270

Val

95

Pro

Lys

Ala

Ser

Asn

175

Pro

Phe

Val

Glu

Ile

255

Met

Lys

Ala

Gln

Glu

Ile

160

Pro

Gly

Ala

Gly

Ile

240

Asn

Gly



Cys

Thr

Glu

305

Ser

Tyr

Tyr

Glu

Ile

385

Gly

Met

Ser

Thr

Phe

Val

Gly

290

Trp

Val

Phe

Cys

Ala

370

Leu

Thr

Tyr

Trp

Ser

450

Pro

Ile

275

Lys

Ile

Tyr

Leu

Phe

355

Gln

Lys

Leu

Ser

His

435

Ile

Cys

Met

Leu

Tyr

Phe

Ile

340

Ala

Arg

Phe

Ser

Glu

420

Ala

Ser

Gly

Thr

Thr

Thr

Ser

325

Trp

Pro

Pro

Lys

Pro

405

Ile

Leu

Trp

Ala

Glu

Ile

Arg

310

Val

Gly

Asp

Ser

Thr

390

Ser

Thr

Pro

Ile

Ser

Thr

Ser

295

Ser

Gly

Ser

Cys

Lys

375

Thr

Val

Lys

Leu

Val

455

Asn

Phe

280

Tyr

Glu

Ser

Leu

Ser

360

Phe

Ser

Val

Ile

Thr

440

Gln

Arg

Leu

Ile

Gly

Ser

345

Asn

Gly

Thr

Pro

Ile

425

Gly

Arg

Cys

Asp

Asp

Leu

Val

330

Ser

Tyr

His

Gly

Phe

410

Tyr

Leu

Ala

Asp

Val

Tyr

315

Val

Pro

Asn

Arg

Lys

395

Gly

Leu

Phe

Val

Arg

Phe

300

Asp

Val

Ile

Gln

Gln

380

Pro

Ser

Tyr

Val

Ser
460

Pro Lys Asp
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Asn

285

Gly

Tyr

Gly

Glu

Arg

365

Met

Leu

Glu

Leu

Leu

445

Arg

Cys

Ser

Arg

Thr

Asp

Glu

350

Met

Val

Leu

Gly

Arg

430

Gly

Pro

Val

Leu

Lys

Tyr

Thr

335

Thr

Cys

Asn

Ser

Arg

415

Ser

Pro

Gly

Thr

Asp

Lys

Thr

320

Val

Ala

Asn

Gly

Val

400

Leu

Thr

Pro

Glu

Gly



465

Val

Thr

Leu

Ser

Arg

545

Ala

Gly

Tyr

Lys

Gln

625

Ile

Lys

Tyr

Val

Ile

Gln

530

Val

Tyr

Lys

Lys

Val

610

Pro

Met

Leu

Thr

Tyr

Asn

515

Arg

Trp

Glu

Asn

Ser

595

Ser

Tyr

Tyr

Leu

Asp

Leu

500

Gln

Ala

Cys

Pro

Gly

580

Asn

Glu

Ile

Pro
660

Leu

485

Asn

Thr

Gly

Ile

Ile

565

Ser

Arg

Lys

Ile

Ser

645

Ala

470

Phe

Ser

Asn

Tyr

Ser

550

Pro

Leu

Tyr

Tyr

Arg

630

Asp

Met

Pro

Glu

Ile

Thr

535

Val

Phe

Ala

Lys

Tyr

615

Asp

Val

Arg

Leu

Thr

Ile

520

Thr

Val

Leu

Met

Ser

600

Phe

Leu

Cys

Pro

Gly

Tyr

505

Ala

Thr

Glu

Tyr

Arg

585

Pro

Ile

Thr

Ala

Ile
665

Ser

490

Arg

Ser

Thr

Leu

Gln

570

Phe

Arg

Val

Pro

Pro
650

475

Arg

Val

Lys

Cys

Ala

555

Leu

Ala

Asn

Ser

Asp

635

Ala

Tyr

Asn

Lys

Phe

540

Pro

Asp

Gly

Glu

Thr

620

Arg

Leu

Thr Thr Leu
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Glu

Pro

Val

525

Val

Ser

Leu

Lys

Cys

605

Pro

Met

Ser

Thr

Tyr

Thr

510

Thr

Phe

Thr

Thr

Glu

590

Phe

Glu

Pro

Ala

Ile
670

Ala

495

Leu

Thr

Lys

Met

Cys

575

Gly

Phe

Gly

His

Phe

655

Gly

480

Ala

Ala

Glu

Leu

Thr

560

Lys

Thr

Glu

Ile

Ile

640

Lys

Asn



Trp Gln Phe Arg Pro
675

Gly Arg Asn Leu Thr
690

Asp Pro Gly Ser Asn
705

Ile Leu Asp Ala Gly
725

<210> 106
<211> 582
<212> PRT
<213>

<220>
<221>
<223>

MISC_FEATURE

<400> 106
Met Ala Ser Leu Gln
1 5

Ser Asp Asp Gln Leu
20

Ser Val Leu Val Val
35

Leu Ile Gly Val Asn
50

Phe Ala Ala Ile Gln
65

Mapuera virus

Val

Lys

Thr

710

Tyr

Ser

Val

Thr

Arg

Ala
70

Glu

Glu

695

Phe

Tyr

attachment protein

Glu

Lys

Ile

Ile

55

Asn

Val

680

Gly

Pro

Thr

Pro

Arg

Thr

40

Ser

Ile

Ser

Asp

Gly

Val

Gly

Thr

25

Ser

Thr

Leu

Gly

Leu

Asn

Glu
730

Ser

10

Trp

Leu

Ala

Ser

Gly

Thr

His

715

Tyr

Gln

Arg

Ala

Lys

Ser
75

Leu

Met

700

Ile

Pro

Lys

Ser

Leu

Gln

60

Ile
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Arg

685

Ser

Pro

Lys

Pro

Phe

Ser

45

Ile

Pro

Val Asn Ile

Ala Pro Glu

Gly Asn Gly

Glu

His

Phe

30

Ile

Ser

Asp

Tyr

15

Arg

Ile

Asn

Ile

720

Gln

Phe

Thr

Ala

Arg
80



Pro

Leu

Gln

Met

Ser

145

Ala

Arg

Asn

Ile

Ser

225

Cys

Ser

Ile

Pro

Glu

Ser

130

Gly

Phe

Ile

Tyr

Ala

210

Thr

Ser

Val

Asn

Leu

Ala

115

Val

Ser

Pro

Pro

Ile

195

Leu

Ser

Ile

Lys

Ser

Arg

100

Cys

Met

Phe

Ser

Ser

180

Lys

Gly

Arg

Ser

Glu
260

Leu

85

Ile

Thr

Asn

Leu

Phe

165

Phe

Thr

Thr

Ser

Ala

245

Glu

Leu

Ser

Tyr

Asp

Asp

150

Ile

Ser

Gly

Ile

Gln

230

Val

Val

Asn

Ser

Arg

Gln

135

Leu

Pro

Leu

Cys

Tyr

215

Tyr

Pro

Asp

Gln

Leu

Asp

120

Arg

Gln

Thr

Thr

Arg

200

Thr

Leu

Met

Tyr

Leu

Glu

105

Ser

Tyr

Lys

Ser

Lys

185

Asp

Asp

Asn

Gly

Tyr
265

Val

90

Ser

Gln

Ile

His

Thr

170

Thr

Ala

Pro

Asp

Cys

250

Lys

Tyr

Asn

Ser

Glu

Thr

155

Thr

His

Thr

Asp

Gly

235

Ala

Gly

Thr

Val

Ser

Gly

140

Leu

Thr

Trp

Gln

Gly

220

Val

Leu

Thr
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Ser

Leu

Cys

125

Ile

Ser

Val

Cys

Ser

205

Thr

Asn

Tyr

Val

Ser

Ala

110

Ser

Gln

Pro

Gly

Tyr

190

Asn

Pro

Arg

Cys

Pro
270

Val

95

Ala

Ala

Val

Pro

Cys

175

Thr

Gln

Gly

Lys

Phe

255

Pro

Thr

Ile

Thr

Tyr

Ile

160

Thr

His

Tyr

Phe

Ser

240

Ile

Ala



Gln

Ile

Val

305

Gly

Phe

Val

Ser

Ile

385

Met

Tyr

Asp

Val

Asn

Thr

Val

290

Gly

Gly

Phe

Phe

Arg

370

Thr

Gly

Gln

Ile

Glu

450

Asn

Leu

275

Pro

Ser

Met

Thr

Ser

355

Trp

Thr

Ala

Arg

Glu

435

Val

Phe

Ile

Ser

Gly

Thr

Pro

340

Asn

Ile

Asn

Glu

Ser

420

Leu

Thr

Cys

Leu

Ser

Val

Lys

325

Lys

Ala

Arg

Cys

Gly

405

Thr

Asn

Phe

Pro

Phe

Met

Phe

310

Asn

Ala

Ser

Glu

390

Arg

Ser

Tyr

Pro

Met

Phe

Asn

295

Tyr

Lys

Ser

Gln

Gly

375

Ile

Leu

Trp

Pro

Thr

455

Ile

Phe

280

Ser

Asn

Ala

Arg

Ser

360

Leu

Leu

Ile

Trp

Asp

440

Arg

Cys

Asn

Glu

Asn

Glu

Ser

345

Ala

Leu

Thr

Leu

Pro

425

Ser

Pro

Val

Gly

Trp

Tyr

Lys

330

Leu

Tyr

Ala

Phe

Ile

410

Arg

His

Gly

Thr

Val

Ile

315

Arg

Cys

Tyr

Cys

Ser

395

Asn

Pro

Ile

Trp

Val

Met

300

Ile

Gly

Lys

Pro

Asn

380

Asn

Asp

Leu

Gln

Gly
460

Ser Gly Vval
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His

285

Leu

Phe

Glu

Met

Pro

365

Trp

Gln

Asp

Val

Arg

445

Gly

Tyr

Glu

Ser

Pro

Leu

Asn

350

Tyr

Asn

Val

Leu

Tyr

430

Val

Cys

Gln

His

Pro

Leu

Thr

335

Asp

Phe

Gln

Met

Phe

415

Lys

Asp

Val

Asp

Arg

Gly

Tyr

320

Arg

Ser

Ser

Ile

Met

400

Tyr

Leu

Gln

Gly

Val



465

Trp

Val

Val

Gln

Val

545

Leu

Gln

Pro

Gly

Val

Thr

530

Gln

Leu

Gly

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

<220>
<221>
<223>

<400>

Val

Gly

Thr

515

Val

Gly

Gly

Ala

107
657
PRT

Thr

Thr

500

Ser

Pro

Arg

Glu

Val
580

Asn

485

Leu

Gly

Gly

Ile

Tyr

565

His

Nariva virus

MISC_FEATURE
attachment protein

107

470

Pro

Leu

Gly

Ala

Phe

550

Gln

Ala

Val

Ser

Ser

Tyr

535

Cys

Ile

Asn

Asn

Ile

520

Ser

Leu

Val

Thr

Thr

505

Ser

Thr

Ile

Pro

Thr

490

Thr

Gln

Thr

Ile

Phe
570

475

Asp

Arg

Thr

Thr

Phe

555

Leu

Ser

Glu

Val

Cys

540

Glu

Lys

Arg

Asn

Ser

525

Phe

Val

Glu

Thr

Pro

510

Trp

Asn

Gly

Leu

Leu

495

Ala

Phe

Asp

Gly

Lys
575

480

Trp

Ser

Asn

Gln

Gly

560

Tyr

Met Ala Pro Ile Asn Tyr Pro Ala Ser Tyr Tyr Thr Asn Asn Ala Glu

1

5

10

15

Arg Pro Val Val Ile Thr Thr Lys Ser Thr Glu Ser Lys Gly Gln Arg

20

25

Page 324

30



Pro

Cys

Ile

65

Ile

Lys

Ser

Ile

Ala

145

Gly

Asn

Gly

Ser

Leu

Gly

50

Ile

Gly

Leu

Val

Asn

130

Leu

Tyr

Ile

Ala

Val
210

Pro

35

Thr

Ala

Gly

Ile

Leu

115

Thr

Ala

Asp

Ser

Tyr

195

Thr

Leu

Leu

Leu

Asp

Leu

100

Phe

Gln

Thr

Tyr

Ile

180

Pro

Ala

Gly

Thr

Ala

Ile

85

Glu

Gln

Thr

Gln

Leu

165

Gln

Asn

Lys

Asn

Phe

Asn

70

Gln

Asp

Leu

Pro

Cys

150

Arg

Leu

Ala

Glu

Ala

Cys

55

Tyr

Val

Thr

Pro

Pro

135

Ser

Gln

Leu

Leu

Cys
215

Arg

40

Met

Ser

Thr

Thr

Lys

120

Pro

Ser

Val

Glu

Tyr

200

Pro

Phe

Ser

Ser

Arg

Pro

105

Met

Pro

Asn

Glu

Ala

185

Leu

Trp

Leu

Asp

Met

90

Lys

Leu

Thr

Cys

Gln

170

Ser

Ile

Gln

Glu

Ile

Lys

75

Ala

Leu

Ala

Thr

Glu

155

Ser

Glu

Arg

Ala

Tyr

Gly

60

Asp

Thr

Arg

Ser

Ser

140

Asn

Leu

Ile

Thr

Phe
220
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Phe
45

Ile

Trp

Glu

Asn

Ile

125

Gly

Arg

Gln

His

Gln

205

Gln

Gly

Ile

Lys

Lys

Ile

110

Ala

His

Pro

Arg

Ser

190

Pro

His

Val

Gly

Thr

95

Leu

Ser

Ser

Glu

Ile

175

Met

Ser

Asn

Val

Gly

Arg

80

Val

Asp

Lys

Thr

Ile

160

Thr

Ala

Trp

Leu



Asn

225

Asn

Leu

Val

Pro

Tyr

305

Cys

Lys

Glu

Ser

His

385

Lys

Leu

Cys

Thr

Arg

Val

290

Asp

Thr

Pro

Arg

Val

370

Ala

Cys

Ile

Val

Tyr

His

275

Pro

Gly

Glu

Asn

Val

355

Tyr

Phe

Arg

Pro

Arg

Leu

260

Phe

Thr

Cys

Thr

Ile

340

Ile

Thr

Gly

Gly

Ala

Gln

245

Ala

Glu

Pro

Ala

Ser

325

Val

Pro

Val

Asn

Thr
405

Met

230

Pro

Met

Met

Leu

Leu

310

Val

Leu

Pro

Ala

Val

390

Gly

Ile

Val

Arg

Gly

Arg

295

Ala

Gly

Phe

Gln

Gly

375

Val

Cys

Gly

Ile

Gly

Val

280

His

Val

Pro

Lys

Ser

360

Lys

Arg

Pro

Thr

Val

Ser

265

Ile

Trp

Lys

Leu

Ala

345

Trp

Gly

Val

Thr

Ala

Val

250

Cys

Thr

Thr

Gly

Arg

330

Ser

Leu

Tyr

Gly

Ala
410

Thr

235

Asp

Gln

Ser

Lys

His

315

Asp

Leu

Ser

Ala

Gln

395

Asn

Gly

Asp

Asp

Asp

Arg

300

Ala

Arg

Val

Gly

Tyr

380

Ser

Gln

Page 326

Ala

Gly

His

Pro

285

Ala

Gly

Thr

Gly

Phe

365

His

Glu

Asp

Leu

Val

Gln

270

Phe

Leu

Phe

Ala

Glu

350

Ser

Ser

Tyr

Asp

Ile

Tyr

255

Lys

Gly

Pro

Ala

Lys

335

Leu

Phe

Lys

Gln

Cys
415

Arg

240

Met

Ser

Asp

Ala

Leu

320

Arg

Ser

Phe

Phe

Ala

400

Asn



Thr

Ile

Tyr

Tyr

465

Gly

Phe

Asn

Ile

Gly

545

Gln

Thr

Pro

Gly

Ala

Leu

Val

450

Arg

Trp

Tyr

Gly

Ser

530

Ile

Gln

Leu

Ser

Gln

Gln

Ser

435

Ile

Val

Ser

Met

Cys

515

Pro

Phe

Gln

His

Tyr

595

Leu

Arg

420

Val

Glu

Pro

Asn

Arg

500

Asn

Ala

Pro

Thr

Glu

580

Asp

Pro

Val

Asp

Arg

Glu

Glu

485

Glu

Arg

Phe

Met

Glu

565

Ser

Leu

Gln

Ser

Ile

Asp

Thr

470

Val

Ile

Val

Thr

Asn

550

Leu

Ser

Cys

Phe

Gln

Asp

Gln

455

Gly

Gln

Gln

Lys

Pro

535

Gln

Phe

Ile

Ile

Gln

Glu

Ser

440

Tyr

Glu

Val

Leu

Gly

520

Met

Pro

Trp

Ala

Gly

600

Ala

Asp

425

Val

Tyr

Ile

Gly

Thr

505

Cys

His

His

Lys

Cys

585

Val

Leu

Asn

Ile

Gln

Leu

Arg

490

Ser

Pro

Pro

Asn

Pro

570

Tyr

Met

Thr

Asp

Ala

Tyr

475

Ile

Thr

Gly

Glu

Pro

555

Ile

Ser

Thr

Tyr

Pro

Ser

460

Asn

Gln

Arg

Gly

Phe

540

Ser

Val

Thr

Leu

Ser Trp Tyr
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Leu

Glu

445

Ala

Leu

Pro

Val

Cys

525

Asn

Ile

Gly

Val

Leu

605

Gln

His

430

Asp

Gly

His

Ser

Pro

510

Val

Val

Met

Gly

Pro

590

Leu

Pro

Gln

Val

Asp

Asn

Asp

495

Ala

Ala

Gly

His

Asn

575

Pro

His

Thr

Ala

Val

Leu

Gly

480

Arg

Pro

Val

Val

Val

560

Ile

Asn

Gln

Met



610

615

620

Cys Asn Gly Asn Ala Pro Gln Asn Arg Arg Ala Leu Ile Pro Val Ile

625

630

635

640

Val Glu Asp Ser Lys Ala Met Ser Val Ser Ser Asp Ala Pro Arg Thr

Pro

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

<220>
221>
<223>
<400>
Met Pro
1

Arg Gly

Ile Thr

Trp Lys
50

Met Ile
65

Val Leu

108
632
PRT

645

650

Bat Paramyxovirus Eid_hel/GH-M74a/GHA/2009

MISC_FEATURE
glycoprotein

108

Gln Lys

Val Ser
20

Lys Gln

35

Lys Gln

Leu Glu

Thr Met

Thr

Thr

Gly

Lys

Ile

Val
85

Val

Leu

Tyr

Asn

Leu

70

Tyr

Glu

Ser

Phe

Gln

55

Val

Tyr

Phe

Asp

Gly

40

Asn

Val

Gln

Ile

Lys

25

Leu

Asp

Leu

Asn

Asn

10

Lys

Gly

His

Gly

Asp
90

Met Asn

Thr Leu

Ser His

Tyr Met
60

Ile Met
75

Asn Ile

Page 328

Ser

Asn

Ser

45

Thr

Phe

Asn

Pro

Gln

30

Glu

Val

Asn

Gln

655

Leu

15

Ser

Arg

Ser

Leu

Arg
95

Glu

Lys

Asn

Thr

Ile

80

Met



Ala

Leu

Asp

Ala

145

Lys

Asn

Leu

Ser

Arg

225

Ser

Thr

Glu

Glu

Thr

Thr

130

Thr

Cys

Cys

Ala

Ser

210

Thr

Ser

Arg

Gly

Leu

Asn

115

Ala

Leu

Glu

Thr

Thr

195

Val

Ala

Thr

Gly

Pro
275

Thr

100

Thr

Thr

Phe

Pro

180

Asn

Pro

Leu

Lys

Phe

260

Glu

Ser

Ile

Thr

Thr

Lys

165

Pro

Leu

Thr

Asp

Phe

245

Lys

Lys

Asn

Gln

Ile

Arg

150

Thr

Leu

Val

Ile

Glu

230

Ala

Glu

Ile

Arg

Thr

135

Ile

Pro

Asn

Ala

Tyr

215

Arg

Tyr

Tyr

Pro

Thr

Glu

120

Ile

Ser

Thr

Pro

His

200

Tyr

Cys

Val

Glu

Arg
280

Val

105

Ile

Pro

Glu

Leu

Ser

185

Gly

Ile

His

Leu

265

Met

Leu

Ile

Ser

Leu

Val

170

Asp

Pro

Arg

Leu

Ser

250

Met

Phe

Asn

Pro

Ala

Leu

155

Leu

Gly

Ser

Ile

Asn

235

Glu

Thr

Ser

Leu

Arg

Ile

140

Pro

Asn

Val

Pro

Pro

220

Pro

Tyr

Phe

Arg
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Asn

Ile

125

Thr

Ser

Asp

Lys

Cys

205

Gly

Arg

Asp

Gly

Ser
285

Leu

110

Thr

Tyr

Ile

Cys

Met

190

Arg

Leu

Leu

Lys

Glu

270

Phe

Asn

Leu

Ile

Asn

Arg

175

Ser

Asn

Tyr

Thr

Asn

255

Ile

Tyr

Gln

Ile

Leu

Gln

160

Ile

Ser

Phe

Asn

Ile

240

Cys

Leu

Ser



Pro

Asn

305

Tyr

His

Thr

Ala

Lys

385

Asp

His

Asn

Gly

Gln
465

Thr

290

Glu

Lys

Asn

Asp

Glu

370

Arg

Asp

Gln

Pro

Ser

450

Ser

Asn

Gly

Ala

Lys

Gln

355

Ser

Val

Glu

Val

Thr

435

Arg

Ser

Ala

Tyr

Asn

Asp

340

Glu

Gly

Thr

Ser

Val

420

Trp

Ser

Val

Val

Phe

Leu

325

Glu

Tyr

Asn

His

Cys

405

Asn

Asp

Arg

Ser

Asn

Leu

310

Ser

Lys

Val

Leu

Pro

390

Leu

Cys

Val

Ile

Trp
470

Tyr

295

Cys

Asn

Ile

Gln

Tyr

375

Leu

Lys

Leu

Ile

Phe

455

His

His

Leu

Ser

Val

Ile

360

Phe

Cys

Ser

Ile

Thr

440

Gly

Thr

Ser

Glu

Thr

Ser

345

Ile

Pro

Lys

Tyr

Arg

425

Val

Ser

Leu

Cys

Cys

Phe

330

Met

Pro

Cys

Lys

Tyr

410

Ile

Asp

Phe

Leu

Thr

Thr

315

His

Pro

Ala

Ile

Ser

395

Asn

Arg

Leu

Ser

Gln
475

Pro

300

Ser

Leu

Ser

Glu

Gly

380

Asn

Gln

Asn

Thr

Lys

460

Val
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Ile

Ser

Val

Phe

Gly

365

Arg

Cys

Gly

Ala

Asn

445

Pro

Ala

Val

Asp

Ile

Asn

350

Gly

Leu

Ser

Ser

Gln

430

Thr

Met

Glu

Thr

Pro

Leu

335

Leu

Gly

Leu

Arg

Pro

415

Arg

Tyr

Leu

Ile

Val

Leu

320

Arg

Ser

Thr

His

Thr

400

Gln

Asp

Pro

Tyr

Thr
480



Asp

Arg

Cys

Asp

Pro

545

Leu

Met

Leu

Thr

Pro
625

Leu

Pro

Trp

Leu

530

Tyr

Asp

Phe

Asn

Asp

610

Leu

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

<220>
<221>
<223>

Asp

Gly

Glu

515

Phe

Phe

Ala

Asn

Asp

595

Cys

Arg

109
569
PRT

Avian paramyxovirus 7

Lys

Gly

500

Gly

Val

Ala

Trp

Asn

580

Asp

Arg

Ser

Tyr

485

Ser

Thr

Thr

Ile

Ile

565

Glu

Ile

Thr

Thr

MISC_FEATURE
hemagglutinin-neuraminidase

Gln

Glu

Tyr

Val

Phe

550

Ser

Ile

Ile

Pro

Tyr
630

Leu

Cys

Asn

Tyr

535

Ser

Ser

Trp

Arg

Tyr

615

Asn

Asp

Pro

Asp

520

Leu

Arg

Ala

Cys

Pro

600

Pro

Tyr

Trp

Phe

505

Val

Lys

Asp

Arg

Ile

585

Ile

His

Leu

490

Gly

Tyr

Ser

Gln

Thr

570

Ala

Tyr

Thr

Asp

Asn

Ser

Glu

Ile

555

Thr

Ala

Tyr

Gly

Thr

Tyr

Leu

Gln

540

Leu

Thr

Leu

Ser

Lys
620
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Pro

Cys

Thr

525

Val

Lys

Ile

Glu

Phe

605

Met

Tyr

Pro

510

Pro

Ala

Glu

Ser

Ile

590

Trp

Thr

Ile

495

Thr

Asn

Glu

Phe

Cys

575

Thr

Leu

Arg

Ser

Val

Asn

Asn

Pro

560

Phe

Arg

Pro

Val



<400>

109

Met Glu Ser

1

Thr

Ile

Gly

Ile

65

Pro

Gln

Thr

Ala

Asn

145

Gly

Tyr

Ile

Ser

Ser

50

Gln

Leu

Ile

Phe

Met

130

Leu

Cys

Thr

Leu

Leu

35

Ile

Ala

Gln

Ala

Ile

115

Phe

Ile

Ile

His

Ile

Leu

20

Gly

His

Lys

Leu

Asp

100

Tyr

Pro

Glu

Arg

Asn
180

Gly

Asp

Leu

Asn

Val

Asp

85

Thr

Thr

Thr

Phe

Ile

165

Ile

Lys

Val

Lys

Gln

Ser

70

Gln

Ile

Asn

Leu

Thr

150

Pro

Ile

Gly

Val

Pro

Leu

55

Ser

Ile

Asn

Ser

Asn

135

Asn

Ser

Ala

Thr

Ile

Gly

40

Val

Ile

Asn

Ser

Pro

120

Gln

Phe

Phe

Ser

Trp

Ile

25

Glu

Pro

Tyr

Gln

Phe

105

Glu

Ser

Ile

Ser

Gly
185

Arg

10

Ile

Arg

Leu

Arg

Ala

90

Leu

Phe

Leu

Pro

Met
170

Thr

Leu

Ile

Ser

Ser

75

Ile

Ala

Ala

Asn

Thr

155

Ser

Val

Ser

Ile

Gly

60

Asn

Ser

Leu

Asn

Met

140

Pro

Ser

Cys Gln Asp
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Tyr

Val

Asn

45

Ile

Leu

Ser

Asn

Gly

125

Leu

Thr

Ser

His

Arg

Ile

30

Glu

Thr

Leu

Ser

Gly

110

Phe

Thr

Thr

His

Ser
190

Val

15

Ala

Val

Ser

Ser

Ala

95

Ser

Asn

Pro

Lys

Trp

175

Thr

Leu

Leu

Asn

Asp

Ile

80

Arg

Gly

Arg

Gly

Ser

160

Ser



Ser

Pro

Arg

225

Cys

Pro

Glu

Tyr

Pro

305

Ser

Thr

Lys

Ser

Glu

Asn

210

Lys

Ser

Thr

Met

Pro

290

Leu

Gln

Asp

Val

Val
370

Tyr

195

Phe

Ser

Val

Gln

Ser

275

Ala

Tyr

Tyr

Ala

Ala

355

Asn

Ile

Arg

Cys

Val

Met

260

Leu

Val

Gly

Tyr

Gln

340

Pro

Leu

Ser

Thr

Ser

Thr

245

Ile

Asn

Gly

Gly

Tyr

325

Gln

Asn

Ala

Met

Thr

Ile

230

Glu

Tyr

Val

Ser

Val

310

Ile

Ile

Ile

Asn

Gly

Leu

215

Ala

Thr

Gly

Asn

Gly

295

Lys

Pro

Glu

Trp

Ser
375

Val

200

Ser

Ala

Glu

Arg

Gln

280

Val

Ile

Lys

Lys

Ala

360

Cys

Val

Ile

Thr

Asn

Leu

265

Met

Glu

Thr

Val

Ala

345

Gln

Glu

Glu

Thr

Gly

Asp

250

Phe

Phe

Leu

Ser

Pro

330

Lys

Ala

Ile

Val

Leu

Phe

235

Asp

Phe

Ala

Ala

Thr

315

Thr

Ala

Val

Leu

Thr

Ala

220

Gly

Tyr

Asn

Asp

Asp

300

Leu

Val

Ser

Val

Thr
380
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Asp

205

Asp

Cys

Gln

Gly

Trp

285

Phe

Gly

Asn

Tyr

Arg

365

Phe

Gln

Asn

Asp

Ser

Thr

270

Val

Val

Ala

Cys

Ser

350

Cys

Asn

Ala

Leu

Ile

Pro

255

Tyr

Ala

Ile

Ser

Ser

335

Pro

Asn

Thr

Tyr

Asn

Leu

240

Glu

Ser

Asn

Phe

Leu

320

Glu

Pro

Lys

Ser



Thr

385

Val

Tyr

Leu

Thr

Thr

465

Glu

Met

Thr

Cys

Glu

545

Tyr

Met

Tyr

Lys

Ser

Ala

450

Gly

Asn

Asn

Arg

Phe

530

Leu

Asn

Met

Phe

Leu

Thr

435

Gly

Val

Thr

Pro

Leu

515

Lys

Ser

Ile

Met

Tyr

Asp

420

Ile

Val

Tyr

Thr

Phe

500

Phe

Asn

Asp

Thr

Gly

Gln

405

Leu

Pro

Cys

Gln

Ala

485

Ile

Ala

Thr

Ser

Leu
565

Ala

390

Arg

Gln

Ile

Ser

Asp

470

Val

Gly

Gln

Lys

Leu

550

Ser

Glu

Ser

Glu

Pro

Lys

455

Leu

Gly

Ile

Gly

Ile

535

Leu

Ile

Gly

Ser

Leu

Phe

440

Pro

Trp

Leu

Ala

Thr

520

Asp

Gly

Met

Arg

Ser

Thr

425

Glu

Asn

Val

Tyr

Asn

505

Pro

Thr

Ser

Ser

Leu

Tyr

410

Thr

Lys

Val

Leu

Leu

490

Thr

Ala

Ala

Trp

Leu

395

Trp

Phe

Phe

Cys

Tyr

475

Asn

Leu

Ser

Tyr

Arg
555

Met

Pro

Ser

Pro

Pro

460

Asp

Ser

Ser

Tyr

Cys

540

Ile
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Ile

Val

Ser

Arg

445

Ala

Leu

Ala

Trp

Ser

525

Leu

Thr

Gly

Gly

Asn

430

Pro

Val

Gly

Val

Tyr

510

Thr

Ser

Pro

Lys

Ile

415

Gln

Ala

Cys

Lys

Gly

495

Asn

Thr

Ile

Leu

Asn

400

Ile

Leu

Ser

Gln

Leu

480

Arg

Thr

Thr

Leu

Leu
560



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

<220>
<221>
<223>

<400>

110
588
PRT

Tuhoko virus 2

MISC_FEATURE
hemagglutinin-neuraminidase

110

Met Pro Pro

1

Thr

Lys

Leu

Leu

65

Phe

Ser

Phe

Asn

Val

Asp

Thr

Ile

50

Arg

Lys

Leu

Gly

Ala

130

Tyr

Ile

Cys

35

Ser

Lys

Gln

Ile

Thr

115

Val

Pro

Val

Pro

20

Arg

Ile

Val

Val

Glu

100

Asp

Cys

Ala

Pro

Leu

Lys

Leu

Asp

Leu

85

Ile

Ile

Arg

Leu

Thr

Ser

Leu

Thr

Ser

70

Asn

Thr

Lys

Gly

Tyr

Val

Pro

Phe

Ile

55

Ser

Leu

Ser

Thr

Pro

135

Glu

Ser

Asp

Arg

40

Ile

Asp

Met

Val

Gln

120

Ile

Thr

Gln

Asp

25

Ile

Ser

Phe

Lys

Thr

105

Val

Lys

Ser

Ser

10

Ile

Val

Leu

Gln

Gln

90

Leu

Ala

Gly

Ile

Lys

Thr

Ala

Ser

75

Phe

Pro

Gln

Pro

Asp

His

Leu

Gln

60

Tyr

Ser

Phe

Leu

Thr
140

Leu Asn Lys
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Glu

Pro

Ile

45

Gln

Val

Ser

Arg

Val

125

Thr

Thr

Gly

Leu

30

Gly

Thr

Gln

Asn

Ile

110

Arg

Gln

Leu

Ser

15

Ser

Val

Gly

Glu

Leu

95

Asp

Gln

Asn

Glu

Phe

Lys

Gly

Ile

Ser

80

Asn

Gln

Cys

Ile

Thr



145

Lys

Gly

Tyr

Asn

Glu

225

Leu

Tyr

Asp

Pro

Tyr

305

Gln

Leu

Asn

Pro

His

Gly

210

Gly

Thr

Gly

Tyr

Asp

290

Ser

Gly

Ser

Val

Gly

Gly

195

Ser

Asp

Thr

Cys

Glu

275

Gly

Leu

Lys

Ala

Arg

Leu

180

Val

Leu

Gly

Arg

Tyr

260

Thr

Asn

Lys

Leu

Leu
340

Ile

165

Ser

Trp

Gly

Gly

Asn

245

Phe

Pro

Trp

Ala

Ile

325

Gly

150

Gln

Asn

Cys

Thr

Ala

230

Val

Ile

Gly

Val

Leu

310

Phe

Leu

Glu

Gly

Tyr

Ser

215

Pro

Ser

Cys

Ile

Val

295

Tyr

Pro

Gly

Val

Cys

Thr

200

Gln

Tyr

Arg

Ser

Glu

280

Phe

Pro

Met

Asn

Arg

Thr

185

His

Leu

His

Gln

Glu

265

Pro

Pro

Gly

Tyr

Ile
345

Gln

170

Arg

Ala

Phe

Lys

Cys

250

Pro

Ile

Asn

Ile

Gly
330

155

Glu

Asn

Thr

Arg

Ser

235

Ser

Val

Thr

Ile

Gly

315

Gly

Val

Pro

Ser

Ile

220

Leu

Ala

Leu

Ile

Asn

300

Ser

Ile

Gly Leu Ile
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Asp

Ser

Ile

205

Gly

Ala

Thr

Thr

Phe

285

Arg

Gly

Asp

Glu

Pro

Phe

190

Gly

Asn

Thr

Ala

Glu

270

Arg

Phe

Val

Lys

Arg
350

Val

175

Ser

Asn

Val

His

Ser

255

Arg

Leu

Thr

Leu

Glu

335

Arg

160

Pro

Val

Cys

Leu

Leu

240

Tyr

Asp

Asp

Glu

Phe

320

Arg

Met



Ala

Gly

Leu

385

Gln

Ser

Trp

Tyr

Arg

465

Cys

Asp

Met

Asp

Asp

Ala

370

Leu

Ile

Val

Pro

Leu

450

Pro

Val

His

Asp

Thr
530

Thr

355

Phe

Ile

Leu

Leu

Tyr

435

Lys

Gly

Thr

Lys

Lys

515

Cys

Cys

Ser

Cys

Asn

Asp

420

Thr

Pro

Tyr

Gly

Glu

500

Ser

Lys

Asn

Ser

Glu

Pro

405

Asn

Leu

Lys

Glu

Val

485

Arg

Asp

Leu

His

Pro

Met

390

Thr

Glu

Ile

Ser

Gly

470

Phe

Val

Arg

Thr

Thr

Tyr

375

Ile

Asn

Leu

Tyr

Ile

455

Cys

Gln

Ser

Thr

Val
535

Glu

360

Tyr

Glu

Met

Phe

Arg

440

Ile

Asn

Ala

Asn

Tyr

520

Pro

Lys

His

Asn

Ser

Leu

425

Leu

Pro

His

Pro

Val

505

Pro

Leu

Glu

Asp

Leu

Met

410

Tyr

Asn

Met

Glu

Trp

490

Thr

Ala

Gly

Leu

Ala

Pro

395

Gly

Gln

Met

Val

Arg

475

Ile

Tyr

Val

Asp

Gly

Val

380

Gly

Ser

Arg

Arg

Ile

460

Val

Leu

Met

Ser

Ser
540
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Arg

365

Met

Asp

Glu

Ser

Tyr

445

Lys

Cys

Ser

Val

Val

525

Lys

Ser

Leu

Cys

Ser

Ala

430

Thr

Ser

Pro

Ile

Ala

510

Cys

Val

Phe

Asn

Asp

Gln

415

Ser

Gly

Asn

Lys

Gly

495

Trp

Gly

His

Pro

Phe

Leu

400

Leu

Trp

Lys

Thr

Val

480

Arg

Ser

Ser

Ser



Ala Tyr Ser Val Thr Arg Cys Tyr Leu

545

550

Tyr Cys Leu Val Ile Phe Glu Leu Asp

565

Arg Ile Gln Ser Phe Leu Tyr Lys Leu

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

220>
<221>
223>
<400>
Met His
1

Val Tyr

Lys Ile

Ile Ile
50

Asp Asn
65

Lys Asn

580

111
582
PRT

Tuhoko virus 3

MISC_FEATURE
hemagglutinin-neuraminidase

111

Asn Arg

Leu Pro
20

Phe Arg

35

Ala Val

Ser Gln

Leu Ile

Thr

Arg

Val

Ile

Ile

Asn
85

Gln

Arg

Leu

Phe

Leu

70

Ser

Ser

Lys

Ile

Pro

55

Glu

Ala

585

Val Ser

Lys Ala
25

Leu Thr

40

Lys Ile

Thr Ile

Ile Thr

Ser

Ala

570

Ile

Ser

10

Val

Leu

Asp

Thr

Asn
90

Arg Asp His Met Ser Ala

555

560

Arg Pro Trp Ala Glu Met

Leu Thr

Ile Asp

Thr Lys

Leu Leu

His Ile
60

Asn Gln
75

Leu Asn
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Thr

Phe

Ser

45

Arg

Asn

Val

Ser

Thr

30

Ile

Glu

Ser

Leu

575

Ser

15

Phe

Ile

Thr

Glu

Leu
95

Asp

Lys

Ile

Cys

Ile

80

Thr



Ser

Ile

Arg

Leu

145

Ile

Leu

Trp

Pro

Gly

225

Thr

Ile

Met

Leu

Thr

Val

Gly

130

Tyr

Thr

Leu

Cys

Ser

210

Thr

Arg

Leu

Gly

Thr

Thr

Asp

115

Pro

His

Glu

Gly

Tyr

195

Val

Pro

Leu

Cys

Ile

275

Gln

Val

100

Gln

Gly

Thr

Ala

Cys

180

Gln

Lys

Tyr

Thr

260

Glu

Leu

Asp

Val

Asp

Ser

Ser

165

Thr

His

Ile

Tyr

His

245

Thr

Lys

Gly

Leu

Thr

Arg

Pro

150

Asn

Arg

Met

Ile

Val

230

Cys

Pro

Met

Gln

Pro

Met

Pro

135

Pro

Pro

Phe

Ala

Arg

215

Ile

Ser

Ser

Ser

Pro

Ile

Met

120

Thr

Ser

Asp

Pro

Ser

200

Ile

Ile

Val

Val

Ile

280

Thr

Lys

105

Val

Gln

Asn

Asp

Ser

185

Thr

Gly

Ala

Thr

Ser

265

Ser

Gly

Leu

Arg

Asn

Thr

Ile

170

Phe

Gly

Ser

Ser

Met

250

Glu

Phe

Asn

Gln

Ile

Ser

155

Val

Ser

Asn

Ile

Ala

235

Thr

Thr

Leu

Asn

Cys

Glu

140

Thr

Pro

Val

Cys

Gly

220

Ser

Ser

Asp

Ser

Leu Asp Asn
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Phe

Asn

125

Leu

Lys

Arg

His

Ser

205

Thr

Leu

Ile

Asp

Leu

285

Gln

Gly

110

Ala

Phe

Leu

Pro

Tyr

190

Gly

Asn

Pro

Gly

Tyr

270

Asp

Asn

Lys

Val

Lys

Ser

Gly

175

Gly

Ser

Lys

Glu

Cys

255

Ser

Gly

Leu

Ser

Cys

Gly

Met

160

Lys

Leu

Ser

Asp

Thr

240

Tyr

Thr

Tyr

Tyr



Ala

305

Ile

Leu

Thr

Ser

Ser

385

Pro

Gly

Glu

Arg

Gln

465

Ile

290

Leu

Phe

Asn

Glu

Pro

370

Leu

Asp

Ser

Leu

Glu

450

Gly

Tyr

Tyr

Pro

Arg

Ser

355

Tyr

Leu

Asn

Leu

Tyr

435

Ser

Cys

Gln

Pro

Met

Asn

340

Glu

Tyr

Asp

Met

Ile

420

Gln

Val

Asn

Ser

Gly

Met

325

Ile

Leu

Gly

Asn

Thr

405

Met

Ile

Arg

Leu

Pro
485

Pro

310

Gly

Thr

Lys

Glu

Ile

390

Leu

Tyr

Asn

Ile

Glu

470

Gly

295

Gly

Gly

Tyr

Leu

Val

375

Pro

Gly

Lys

Tyr

Asn

455

Lys

Ile

Ser

Ile

Arg

Lys

360

Leu

Gly

Ala

Arg

Arg

440

Thr

Val

Ile

Gly

Arg

Gly

345

Gln

Val

Asp

Glu

Gly

425

Val

Thr

Cys

Ser

Val

Leu

330

Phe

Glu

Leu

Cys

Ser

410

Ser

Asn

Ser

Pro

Ala
490

Ile

315

Met

Pro

Val

Asn

Ser

395

Arg

Ser

Asn

Thr

Lys

475

Pro

300

Phe

Asp

Pro

Ala

Phe

380

Val

Leu

Trp

Arg

Ser

460

Val

Val
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Arg

Ala

Ser

Asn

365

Leu

Gln

Tyr

Trp

Ala

445

Arg

Cys

Asn

Asp

Gln

Glu

350

Met

Tyr

Leu

Val

Pro

430

Phe

Pro

Val

Pro

Phe

Lys

335

Thr

Leu

Val

Ile

Leu

415

Tyr

Arg

Gly

Ser

Thr
495

Leu

320

Met

Cys

Thr

Cys

Pro

400

Asn

Thr

Val

Val

Gly

480

Arg



Gln

Ser

Ile

Ser

545

Phe

Leu

Glu

Arg

Thr

530

Ser

Leu

Ser

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

<220>
<221>
<223>

<400>

Glu Gly
500

Thr Gly
515

Tyr Pro

Cys Phe

Glu Leu

Tyr Ile
580

112
625
PRT

Mojiang virus

Leu

Pro

Ile

Met

Asp

565

Ile

MISC_FEATURE
attachment glycoprotein

112

Leu

Leu

Gly

Ser

550

Asn

Asn

Tyr

Ser

Asp

535

Ser

Gln

Phe

Ser

520

Asp

Ile

Pro

Leu

505

Leu

Thr

Lys

Tyr

Val

Cys

Ile

Glu

Ser
570

Trp

Asp

Phe

Gly

555

Met

Thr

His

Ile

540

Ile

Met

Ser

Ser

525

Gly

Tyr

Ala

Ser

510

Thr

Tyr

Cys

Ile

Met

Cys

Thr

Ile

Arg
575

Ser

Arg

Asp

Ala

560

Ser

Met Ala Thr Asn Arg Asp Asn Thr Ile Thr Ser Ala Glu Val Ser Gln

1

5

10

15

Glu Asp Lys Val Lys Lys Tyr Tyr Gly Val Glu Thr Ala Glu Lys Val

20

25

30

Ala Asp Ser Ile Ser Gly Asn Lys Val Phe Ile Leu Met Asn Thr Leu

35

40
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45



Leu

Leu

65

Asp

Lys

Val

Lys

Pro

145

Asp

Ile

Asp

Leu

Phe
225

Ile

50

Thr

Val

Gly

Ser

Tyr

130

Leu

Lys

Lys

His

Gly

210

Ser

Leu

Ala

Asn

Glu

Ile

115

Val

Ser

Pro

Pro

Phe

195

Pro

Ile

Thr

Ala

Ala

Ile

100

Pro

Tyr

Gly

Asp

Ile

180

Thr

Ala

Gly

Gly

Lys

Lys

85

Lys

Gly

Leu

Ile

Asp

165

Glu

Met

Ser

Ser

Ala

Ser

70

Leu

Pro

Gln

Glu

Phe

150

Asp

Tyr

Glu

Ser

Ser
230

Ile

55

Gln

Glu

Lys

Ile

Glu

135

Pro

Thr

Pro

Pro

Asn

215

Ile

Ile

Gln

Met

Val

Ser

120

Ser

Thr

Thr

Lys

Gly

200

Ser

Tyr

Thr

Asn

Phe

Ser

105

Asn

Ile

Ser

Asp

Pro

185

Ala

Asp

Met

Ile

Met

Val

90

Leu

Leu

Thr

Gly

Asp

170

Asp

Asn

Glu

Phe

Thr

Leu

75

Asn

Ile

Gln

Lys

Pro

155

Asp

Gly

Phe

Cys

Ser
235

Leu

60

Lys

Leu

Asn

Thr

Gln

140

Thr

Lys

Cys

Tyr

Tyr

220

Gln
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Asn

Ile

Asp

Thr

Lys

125

Cys

Tyr

Val

Asn

Thr

205

Thr

Glu

Ile

Ile

Gln

Ala

110

Phe

Thr

Pro

Asp

Arg

190

Val

Asn

Ile

Thr

Gln

Leu

95

Val

Leu

Cys

Pro

Thr

175

Thr

Pro

Pro

Arg

Asn

Asp

80

Val

Ser

Gln

Asn

Thr

160

Thr

Gly

Asn

Ser

Lys
240



Thr

Arg

Val

Ala

Ala

305

Lys

Ala

Gly

Ser

Leu

385

Met

Val

Pro

Asp

Ile

Trp

Gly

290

Ser

Leu

Tyr

Gly

Arg

370

Gly

Ser

Asn

Pro

Cys

Val

Ala

275

Asp

Gly

Glu

Leu

Ile

355

Asn

Thr

Phe

Asp

Ser

Thr

Asp

260

Val

Glu

Glu

Pro

Leu

340

Gln

Arg

Gly

Gly

Leu

420

Asp

Ala

245

Lys

Pro

Met

Pro

Asp

325

Asp

Lys

Gln

Gly

Ser

405

Ala

Ser

Gly

Gly

Asn

Gly

Ile

310

Thr

Lys

Gly

Ser

Gly

390

Glu

Ser

Tyr

Glu

Gln

Pro

Trp

295

Pro

Glu

Gln

Asn

Phe

375

Gly

Glu

Gly

Lys

Ile

Gln

Lys

280

Val

His

Val

Tyr

Asp

360

Lys

Tyr

Ser

Lys

Gly

Leu

Gly

265

Ile

Leu

Met

Val

Asp

345

Leu

Ala

Gln

Leu

Pro

425

Ser

Ser

250

Pro

Ile

Cys

Phe

Ser

330

Ser

Tyr

Leu

Val

Ile

410

Val

Ile

Gln

Asn

Ser

Asp

315

Tyr

Val

Phe

Cys

Leu

395

Thr

Ile

Gln

Ala

Ser

Val

300

Gly

Arg

Phe

Gln

Glu

380

Cys

Asn

Ile

Asn Gly Arg
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Ile

Ser

Cys

285

Thr

Phe

Ile

Ile

Met

365

His

Asp

Ala

Gly

Met

Val

Pro

270

Ala

Leu

Trp

Thr

Gly

350

Tyr

Gly

Arg

Tyr

Gln

430

Tyr

Leu

255

Leu

Val

Thr

Leu

Gly

335

Lys

Gly

Ser

Ala

Leu

415

Thr

Thr

Gly

Leu

Ala

Ala

Tyr

320

Tyr

Gly

Leu

Cys

Val

400

Lys

Phe

Ile



Gly

Leu

465

Leu

Thr

Asp

Ile

Ser

545

Ile

Cys

Ile

Ser

Tyr
625

Asp

450

Arg

Lys

Asp

Ile

Thr

530

Asp

Thr

Ile

Tyr

Ala
610

435

Lys

Phe

Ser

Arg

Phe

515

Pro

Gly

Ser

Ala

Ala

595

Thr

Tyr

Gly

Gln

Asp

500

Pro

Asn

His

Ala

Ile

580

His

Val

Gly

Ile

Asp

485

Met

Leu

Asn

Ile

Thr

565

Thr

Ser

Thr

Leu

Thr

470

Pro

Cys

Ser

Gly

Ala

550

Ile

Glu

Tyr

Val

Tyr

455

Pro

Ile

Pro

Glu

Gly

535

Ser

Ser

Gly

Lys

Gly
615

440

Leu

Asp

Met

Glu

Asp

520

Thr

Ile

Cys

Lys

Ile

600

Asn

Ala

Ile

Lys

Ile

505

Ser

Lys

Asp

Phe

Lys

585

Arg

Ala

Pro

Ser

Ile

490

Cys

Glu

Asn

Ile

Met

570

Gln

Gln

Lys

Ser

Val

475

Leu

Asn

Tyr

Phe

Leu

555

Tyr

Lys

Met

Asn

Ser

460

Arg

Ser

Thr

Tyr

Val

540

Gln

Lys

Asp

Cys

Ile
620
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445

Trp

Ser

Thr

Arg

Thr

525

Ala

Asn

Asp

Asn

Tyr

605

Thr

Asn

Thr

Cys

Gly

510

Tyr

Val

Tyr

Glu

Pro

590

Asn

Ile

Arg

Thr

Thr

495

Tyr

Ile

Arg

Tyr

Ile

575

Gln

Met

Arg

Tyr

Trp

480

Asn

Gln

Gly

Asp

Ser

560

Trp

Arg

Lys

Arg



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

<220>
<221>
<223>

<400>

113
614
PRT

Avian paramyxovirus 12

MISC_FEATURE
hemagglutinin-neuraminidase

113

Met Glu Ser

1

Asp

Ala

Lys

Ser

65

Ser

Leu

Gln

Asp

Arg

Leu

Ala

50

Ser

Gln

Asn

Ile

Ser
130

Arg

Ser

35

Ala

Val

Lys

Met

Asp

115

Asp

Ala

Thr

20

Ser

Ile

Glu

Ile

Glu

100

Ala

Phe

Thr

Trp

Leu

Pro

Ala

Tyr

85

Thr

Ser

Thr

Ser

Arg

Cys

Gly

Val

70

Arg

Asn

Ala

Gly

Gln

Ala

Val

Asn

55

Gln

Gln

Ile

Asn

Gly
135

Val

Val

Thr

40

Ile

Val

Val

Leu

Ser

120

Val

Ser

Phe

25

Val

Asp

Pro

Ile

Asn

105

Ser

Gly

Phe Glu
10

Arg Val

Ala Ala

Ala Ser

Val Ser

75

Leu Glu

90

Ala Ile

Gly Cys

Arg Glu

Asn

Leu

Leu

Glu

60

Arg

Ala

Thr

Gly

Leu
140
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Asp

Met

Ile

45

Gln

Leu

Pro

Ser

Ala

125

Leu

Lys

Ile

30

Tyr

Arg

Glu

Val

Leu

110

Pro

Gln

Thr

15

Ile

Ser

Ile

Asp

Thr

95

Ser

Val

Glu

Ser

Leu

Ala

Leu

Thr

80

Gln

Tyr

His

Ala



Glu

145

Asn

Ser

Leu

Gly

Arg

225

Ser

Thr

Gly

Lys

Gly

305

Lys

Val

Phe

Phe

Asn

Ile

210

Ser

Ala

Glu

Arg

Glu

290

Ala

Glu

Asn

Ile

Asp

Gly

195

Leu

Val

Thr

Glu

Leu

275

Ile

Phe

Gly

Leu

Pro

Leu

180

Cys

Arg

Asn

Pro

Gly

260

Gly

Phe

Phe

Thr

Thr

Ala

165

Gly

Arg

Thr

Leu

Ile

245

Asp

Phe

Ala

Gly

Gln
325

Ile

150

Pro

Gln

Asp

Ser

Asp

230

Gly

Tyr

Asp

Asp

Asn

310

Ser

Ile

Thr

Thr

Arg

Ala

215

Asp

Cys

Asp

Gly

Trp

295

Arg

Glu

Arg

Thr

His

Gly

200

Thr

Asp

Glu

Ser

Lys

280

Arg

Val

Arg

Pro

Gly

Trp

185

His

Gly

Arg

Met

Ile

265

Tyr

Ala

Trp

Asp

Ser

Asn

170

Cys

Ser

Ser

Asn

Leu

250

Asp

Arg

Asn

Phe

Ala
330

Lys

155

Gly

Tyr

Phe

Val

Arg

235

Cys

Pro

Glu

Tyr

Pro

315

Glu

Phe

Cys

Thr

Gln

Phe

220

Lys

Ser

Thr

Val

Pro

300

Val

Lys
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Leu

Thr

His

Tyr

205

Leu

Ser

Leu

Pro

Asp

285

Ala

Tyr

Gly

Glu

Arg

Asn

190

Val

Ser

Cys

Val

Met

270

Leu

Val

Gly

Tyr

His

Ile

175

Val

Ala

Thr

Ser

Thr

255

Val

Ser

Gly

Gly

Ala
335

Leu

160

Pro

Val

Leu

Leu

Val

240

Glu

His

Glu

Gly

Leu

320

Ile



Tyr

Ala

Ile

Asp

385

Glu

Gly

Asn

Arg

Cys

465

Ser

Ala

Thr

Ser

Lys

Asn

Gln

370

Pro

Ala

Thr

Thr

Pro

450

Val

His

Arg

Pro

Thr

Arg

Ala

355

Gln

Ile

Arg

Ser

Ala

435

Gly

Thr

Asp

Leu

Thr

515

Cys

Phe

340

Lys

Gly

Leu

Val

Trp

420

Val

Gly

Gly

Ile

Asp

500

Lys

Phe

Asn

Ala

Ile

Ser

Met

405

Phe

Lys

His

Val

Val

485

Pro

Val

Lys

Asn

Ser

Leu

Leu

390

Asn

Pro

Val

Pro

Tyr

470

Ala

Gln

Ser

Val

Thr

Tyr

Ser

375

Thr

Ile

Ser

Arg

Cys

455

Thr

Val

Ala

Ser

Thr

Cys

Arg

360

Phe

Asp

Glu

Ala

Ala

440

Ser

Asp

Tyr

Ala

Ser

520

Lys

Pro

345

Pro

Lys

Asn

Asn

Leu

425

Pro

Ala

Ala

Gly

Ile

505

Thr

Thr

Asp

Ser

Val

Ser

Lys

410

Val

Tyr

Ser

Tyr

Met

490

Trp

Thr

Asp

Arg

Glu

Ile

395

Leu

Tyr

Ile

Ser

Pro

475

Gln

Tyr

Lys

Asn

Phe

Gly

380

Thr

Tyr

Pro

Phe

Arg

460

Leu

Leu

Gly

Ala

Lys Arg Ile
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Thr

Gly

365

Asn

Leu

Leu

Leu

Asp

445

Cys

Val

Ala

Asn

Ala

525

Tyr

Thr

350

Gly

Leu

Met

Tyr

Asp

430

Lys

Pro

Phe

Ala

Glu

510

Tyr

Cys

Gln

Arg

Gly

Gly

Gln

415

Val

Phe

Asn

Ser

Gly

495

Met

Thr

Ile

Ile

Phe

Ser

Ala

400

Arg

Ala

Thr

Val

Arg

480

Thr

Ser

Thr

Ser



Ile

545

Leu

Arg

Phe

Tyr

530

Ala

Leu

Gln

Cys

Ala
610

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

<220>
<221>
<223>

<400>

Glu Ile

Ile Glu

Gln Met
580

Ala Pro
595

Asn Ser

114
577
PRT

Gly

Val

565

Pro

Ser

Trp

Asn

550

Gln

Gln

Gly

Pro

535

Thr

Lys

Pro

Asn

Avian paramyxovirus

MISC_FEATURE

hemagglutinin

114

Met Glu Pro Thr Gly Ser

1

5

Lys Arg Thr Cys Arg Thr

20

Leu Ile Ile Ile Ile Leu

35

Thr Asp Gln His Lys Leu

50

Leu

Thr

Pro

Leu
600

Phe

Pro

Ile

585

Ser

540

Gly Glu Phe Arg Ile

555

Leu Thr Arg Arg Ser

570

Asp Leu Val

Arg Lys Asn

Ile

Ala
605

Lys Val Asp Ile Val Pro Ser

10

Phe Tyr Arg Leu Leu Ile Leu

25

Thr Ile Ile Ser Ile Tyr Val

40

45

Cys Asn Asn Glu Ala Asp Ser

55

60
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Asp
590

Ile

Gln

Ile

30

Ser

Leu

Val Pro
560

Glu Leu
575

Asn Pro

Asp Glu

Gly Thr

15

Leu Asn

Ile Ser

Leu His



Ser

65

Glu

Ile

Ile

Thr

Lys

145

Glu

Arg

Asn

Ile

Arg

225

Cys

Ile

Asp

Gln

Asn

Cys

130

Ile

His

Ile

Val

Ser

210

Thr

Ser

Val

Glu

Ile

Ser

115

Leu

Thr

Val

Pro

Ile

195

Ile

Met

Val

Glu

Leu

Asp

100

Asn

Ser

Lys

Asn

Ser

180

Ser

Gly

Ser

Thr

Pro

Arg

85

Asn

Ile

Pro

Gly

Phe

165

Phe

Thr

Ile

Ser

Ala
245

Ile

70

Glu

Thr

Ala

Val

Ser

150

Ile

Ser

Gly

Val

Arg

230

Gly

Thr

Ile

Glu

Arg

Asn

135

Met

Pro

Leu

Cys

Asp

215

Leu

Ala

Val

Arg

Asn

Leu

120

Asp

Ile

Ser

Ser

Gln

200

Thr

Leu

Gly

Pro

Arg

Ile

105

His

Pro

Tyr

Pro

Lys

185

Asp

Gly

Asn

Val

Leu

Asp

90

Ile

Asn

Arg

Arg

Thr

170

Thr

His

Leu

Asp

Cys
250

Gly

75

Thr

Leu

Ala

Phe

Asn

155

Thr

His

Ala

Asn

Gly

235

Trp

Thr

Gly

Thr

Thr

Ile

140

Phe

Leu

Trp

Ala

Asn

220

Leu

Leu
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Asp

Ile

Thr

Asp

125

Ala

Ser

Ser

Cys

Ser

205

Glu

Asn

Leu

Ser

Asn

Leu

110

Glu

Gly

Asn

Gly

Tyr

190

Ser

Pro

Arg

Cys

Asp

Ile

95

Ala

Ser

Ile

Leu

Cys

175

Ser

Gln

Tyr

Lys

Ser
255

Val

80

Pro

Ser

Pro

Asn

Ile

160

Thr

His

Tyr

Leu

Ser

240

Val



Val

Met

Val

Val

305

Gly

Ser

Thr

Arg

Thr

385

Met

Tyr

Ser

Thr

Ile

Pro

290

Gly

Gly

Phe

Gln

Leu

370

Cys

Gly

Gln

Leu

Glu

Leu

275

Ala

Ser

Val

Arg

Ser

355

Leu

Thr

Ala

Arg

Pro
435

Ser

260

Gly

Ser

Gly

Val

Pro

340

Gln

Ile

Asp

Glu

Ser

420

His

Glu

Arg

Leu

Thr

Asn

325

Arg

Arg

Gln

Tyr

Ala

405

Ser

Cys

Ser

Phe

Phe

Gln

310

Asp

Asn

Ala

Gln

Tyr

390

Arg

Ser

Glu

Ala

Asn

Ser

295

Leu

Ser

Pro

Gln

Ala

375

Leu

Ile

Trp

Pro

Asp

Phe

280

Gly

Asn

Asp

Thr

Ala

360

Ile

Leu

Tyr

Trp

Met
440

Tyr

265

Tyr

Arg

Gly

Ile

Asn

345

Ser

Leu

Tyr

Tyr

Pro

425

Ser

Arg

Gly

Phe

Thr

Glu

330

Pro

Tyr

Ala

Phe

Leu

410

His

Val

Ser

Asp

Thr

Leu

315

Leu

Cys

Tyr

Cys

Asp

395

Asn

Pro

Cys

Arg

Tyr

Ala

300

Tyr

Ser

Pro

Pro

Arg

380

Asn

Asn

Leu

Met
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Ala

Thr

285

Asn

Phe

Asn

Asp

Thr

365

Ile

Asn

Gln

Phe

Ile
445

Pro

270

Glu

Tyr

Pro

Arg

Pro

350

Arg

Ser

Gln

Met

Tyr

430

Thr

Thr

Ser

Pro

Ile

Gly

335

Glu

Phe

Asp

Val

Tyr

415

Arg

Asp

Ala

Pro

Gly

Tyr

320

Lys

Val

Gly

Thr

Met

400

Leu

Phe

Thr



His

Thr

465

Asp

Tyr

Ser

Ser

Asp

545

Ile

Asp

Leu

450

Gly

Val

Thr

Ile

Glu

530

Thr

Phe

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

<220>
<221>
<223>

<400>

Ile

Ala

Trp

Val

Tyr

515

Ile

Gly

Gly

115
620
PRT

Leu

Ser

Pro

Phe

500

Ser

Gly

Ala

Gln

Thr

Arg

Leu

485

Leu

Tyr

Ala

Leu

Tyr
565

Salem virus

MISC_FEATURE
attachment glycoprotein

115

Tyr

Cys

470

Thr

Asn

Asn

Ala

Tyr

550

Arg

Ala

455

Pro

Glu

Ser

Gln

Tyr

535

Ile

Thr

Asn

Gly

Pro

Lys

520

Thr

Ile

Val

Ser

Asn

Thr

Asn

505

Ile

Thr

Thr

Pro

Arg

Cys

Thr

490

Ser

Ser

Ile

Ile
570

Pro

Val

475

Gln

Arg

Ser

Thr

Ile

555

Leu

Gly

460

Asp

Asp

Ile

Arg

Cys

540

Glu

Val

Thr

Gly

Pro

Ser

Leu

525

Phe

Ala

Gln

Ser

Val

Asp

Pro

510

Ala

Ser

Val

Leu

Ile

Tyr

Ser

495

Thr

Val

Arg

Asn

Ile
575

Cys

Thr

480

Tyr

Ile

Gly

Thr

Thr

560

Ser

Met Lys Ala Met His Tyr Tyr Lys Asn Asp Phe Ala Asp Pro Gly Thr

Page 351



Asn

Ile

Pro

Val

65

Arg

His

Pro

Met

Lys

145

Val

Lys

Lys

Asp

Lys

Ser

50

Ser

Ile

Thr

Val

Leu

130

Thr

Ala

Phe

Val

Asn

Ser

35

Pro

Thr

Leu

Ile

Phe

115

Ile

Phe

Val

Tyr

Leu
195

Ser

20

Asn

Ile

Ile

Thr

Leu

100

Lys

Asp

Pro

Leu

Lys

180

Thr

Ser

Leu

Pro

Val

Ile

85

Ser

Asn

Leu

Arg

Leu

165

Asn

Leu

Asp

Ser

Lys

Val

70

Ile

Ser

Leu

Lys

Asp

150

Glu

Val

Glu

Leu

Pro

Phe

55

Leu

Glu

Leu

Val

Thr

135

Leu

Lys

Gly

Val

Thr

Pro

40

Arg

Thr

Ala

Leu

Ser

120

Ser

Glu

Ala

Lys

Pro
200

Thr

25

Val

Lys

Val

Ser

Asn

105

Ile

Ser

Thr

Lys

Val

185

Ala

10

Asn

Leu

Ile

Ile

Ala

90

Thr

Ile

Thr

Leu

Ser

170

Thr

Pro

Ala

Leu

Leu

75

Gly

Phe

Ser

Gln

Ser

155

Thr

Phe

Phe

Glu

Leu

60

Leu

Asp

Met

Leu

Met

140

Thr

Ile

Asn

Trp Leu Pro

Page 352

Ile

Gly

45

Thr

Val

Glu

Asn

Gln

125

Met

Val

Pro

Asp

Ile
205

Ser

30

His

Ile

Leu

Lys

Glu

110

Ile

Gln

Thr

Asp

Pro

190

Val

15

Asn

Leu

Ser

Thr

Asp

95

Tyr

Pro

Ser

Gln

Ile

175

Asn

Arg

Gln

Ser

Phe

Ile

80

Ile

Ile

Gln

Leu

Ser

160

Asn

Ile

Gln



Cys

Ala

225

Tyr

Lys

Glu

Arg

Thr

305

Pro

Thr

Ser

Leu

Arg
385

Leu

210

Leu

Pro

Gly

Ile

His

290

Ala

Lys

Val

Leu

Gln

370

Val

Lys

Ile

Ser

Val

Gly

275

Thr

Ala

Ile

Val

Met

355

Gly

Ile

Gln

Gly

Leu

Met

260

Thr

Ser

Val

Pro

Ser

340

Leu

Arg

Ser

Asp

Ala

Ala

245

Phe

Ile

Val

Asp

Lys

325

Ile

Thr

Gly

Ser

Phe

Leu

230

Ile

Glu

Ser

Met

Tyr

310

Ile

Pro

Asp

Val

Ser
390

Arg

215

Pro

Val

Asn

Pro

Leu

295

Arg

Leu

Phe

Glu

Leu

375

Ser

Gln

Ser

Ser

Gln

Asp

280

Ser

Gly

Gln

Asp

Ala

360

Gln

Pro

Val

Gln

Glu

Glu

265

Gly

Thr

Gly

Asn

Gly

345

Asp

Ala

Arg

Ile

Leu

Val

250

Asn

Tyr

Phe

Ile

Pro

330

Arg

Ile

Met

His

Ser

Phe

235

Tyr

Phe

Asn

Lys

Phe

315

Pro

Tyr

Ile

Arg

Phe
395

Asn

220

Asn

Ala

Leu

Lys

Leu

300

Leu

Asp

Thr

Tyr

Phe

380

Pro
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Ser

Glu

Ile

Tyr

Pro

285

Ser

Cys

Leu

Ile

Asp

365

Tyr

Phe

Thr

Phe

Thr

Gln

270

Tyr

Gly

Thr

Pro

Arg

350

Leu

Ala

Cys

Gly

Glu

Tyr

255

Tyr

Phe

Lys

Pro

Thr

335

Asn

Asp

Leu

Lys

Phe

Gly

240

Leu

Phe

Leu

Cys

Ser

320

Leu

Ile

Thr

Val

Asn
400



Ser

Leu

Pro

Pro

Met

465

Arg

Arg

Thr

Phe

Arg

545

Asp

Ile

Trp

Gly

Ala

Lys

450

Thr

Pro

Tyr

Val

Tyr

530

Gln

His

Ser

Cys

Ala

His

435

Tyr

Asp

Ile

Thr

Ser

515

Pro

Tyr

Tyr

Ser

Pro

Asp

420

Ser

Tyr

Thr

Ile

Val

500

Met

Leu

Glu

Tyr

Val
580

Thr

405

Gly

Ser

Ala

Tyr

Gly

485

Arg

Cys

Asn

Arg

Tyr

565

Thr

Ala

Asn

Tyr

Tyr

His

470

Glu

Ser

Pro

Phe

Gln

550

Ser

Asp

Asp

Tyr

Gln

Thr

455

Tyr

Leu

Val

Gln

Asp

535

Gln

Val

Cys

Asp

Pro

Gly

440

Arg

Ser

Leu

Ser

Ala

520

Lys

Glu

Pro

Phe

Lys

Val

425

Asn

Asp

Phe

Leu

Arg

505

Cys

Pro

Gly

Ile

Trp
585

Ile

410

Met

Val

Ala

Gly

Gly

490

Ala

Ser

Gln

Ile

Ile

570

Leu

Cys

Tyr

Ser

Ser

Thr

475

Asp

Thr

Gly

Val

Ile

555

Lys

Met

Asp

Gly

Leu

Leu

460

Arg

Asp

Ala

Gly

Thr

540

Val

Asn

Gly
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Gln

Leu

Lys

445

Phe

Gly

Ile

Gly

Met

525

Gly

Val

Gly

Asp

Ser

Ile

430

Leu

Tyr

Trp

Val

Asp

510

Asn

Val

Thr

Thr

Leu
590

Arg

415

Ser

Ile

Asn

Val

Leu

495

Cys

Ser

Ala

Met

Leu

575

Trp

Arg

Ile

Asp

Ser

Ser

480

Thr

Thr

Ile

Ile

Asn

560

Leu

Cys



Met Ser Leu Met Glu Lys Asn Asn Leu Pro Leu Gly Val Arg Ser Leu

595

600

Ala His Leu Thr Trp Asn Ile His Trp Ser Cys Ser

610

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

<220>
<221>
<223>

<400>

116
579
PRT

Avian paramyxovirus 9

MISC_FEATURE
hemagglutinin-neuraminidase

116

Met Glu Ser

1

Leu

Gly

Asn

Gln

65

Gly

Leu

Gln

Arg

Phe

Ala

50

Ser

Asn

Asn

Ile

Asn

Thr

35

Ala

His

Lys

Thr

Asn

Gly

Thr

20

Ser

Thr

His

Ile

Glu

100

Asn

Ile

Trp

Leu

Pro

Glu

Tyr

85

Ser

Ala

Ser

Arg

Val

Ala

Ile

70

Lys

Thr

Ala

615

Gln

Thr

Leu

Asp

55

Leu

Gln

Leu

Asn

Ala

Ala

Thr

40

Leu

Gln

Val

Met

Asn

Ser

Phe

25

Ala

Ser

Thr

Ala

Ser

105

Ser

Leu Val
10

Arg Val

Cys Ala

Ser Ile

Leu Ser

75

Leu Asp
90

Ala Ile

Gly Cys

620

Asn

Val

Leu

Pro

60

Leu

Ser

Thr

Gly

Page 355

605

Asp

Ser

His

45

Val

Met

Pro

Ser

Ala

Asn

Leu

30

Phe

Ala

Ser

Val

Leu

110

Pro

Ile
15

Leu

Ala

Val

Asp

Ala

95

Ser

Val

Glu

Leu

Leu

Asp

Ile

80

Leu

Tyr

His



Asp

Gln

145

Asn

Ser

Leu

Gly

Arg

225

Ser

Arg

Gly

Glu

Gly
305

Lys

130

Tyr

Phe

Phe

Asn

Ile

210

Ser

Ala

Glu

Arg

Ser

290

Ser

115

Asp

Asn

Ile

Asp

Gly

195

Leu

Ile

Thr

Glu

Leu

275

Leu

Tyr

Phe

Ala

Pro

Leu

180

Cys

Lys

Asn

Pro

Ala

260

Gly

Phe

Phe

Ile

Ser

Ala

165

Ala

Asn

Val

Leu

Leu

245

Asp

Phe

Ser

Asp

Asn

Asn

150

Pro

Ala

Asp

Ser

Asp

230

Tyr

Asp

Asp

Asn
310

Gly

135

Tyr

Thr

Thr

His

Ala

215

Asp

Cys

Asn

Gly

Trp

295

Arg

120

Val

Arg

Thr

His

Ala

200

Thr

Asp

Asp

Ser

Val

280

Val

Val

Ala

Pro

Gly

Trp

185

Gln

Gly

Glu

Leu

Asp

265

Tyr

Ala

Trp

Lys

Ser

Lys

170

Cys

Ser

Asn

Asn

Leu

250

Ala

His

Asn

Phe

Glu

Arg

155

Gly

Tyr

Tyr

Val

Arg

235

Cys

Ala

Glu

Tyr

Gly
315

Leu

140

Phe

Cys

Thr

Gln

Phe

220

Lys

Ala

Thr

Gln

Pro

300

Val
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125

Phe

Leu

Thr

His

Tyr

205

Leu

Ser

Lys

Arg

Ala

285

Ser

Tyr

Val

Glu

Arg

Asn

190

Ile

Ser

Cys

Val

Leu

270

Leu

Val

Gly

Gly

His

Ile

175

Val

Ser

Thr

Ser

Thr

255

Val

Pro

Gly

Gly

Ser

Leu

160

Pro

Ile

Leu

Leu

Ile

240

Glu

His

Val

Gly

Ile
320



Arg

Tyr

Glu

Val

Asp

385

Glu

Gly

Asn

Arg

Cys

465

Asp

Ser

Pro

Arg

Arg

Gln

370

Pro

Ala

Ser

Gly

Pro

450

Val

His

Arg

Gly

Arg

Ala

355

Gln

Lys

Arg

Ser

Ser

435

Gly

Thr

Lys

Leu

Ser

Tyr

340

Lys

Ala

Leu

Ile

Tyr

420

Ala

Ser

Gly

Val

Asn
500

Gln

325

Asn

Ser

Ile

Ser

Met

405

Phe

Ala

Pro

Val

Asn

485

Pro

Thr

Asn

Ser

Leu

Val

390

Thr

Pro

Ala

Pro

Tyr

470

Gly

Val

Asp

Thr

Tyr

Ser

375

Leu

Phe

Ser

Ser

Cys

455

Thr

Val

Ala

Leu

Cys

Arg

360

Ile

Asp

Gly

Ala

Lys

440

Gln

Asp

Tyr

Ala

Leu

Pro

345

Pro

Arg

Asn

His

Leu

425

Pro

Ala

Ala

Gly

Ile
505

Gln

330

Asp

Gln

Val

Thr

Val

410

Leu

Phe

Thr

Tyr

Met

490

Phe

Ser

Asn

Arg

Glu

Val

395

Ala

Tyr

Ile

Ala

Pro

475

Met

Asp

Glu

Asn

Phe

Pro

380

Val

Leu

Pro

Phe

Arg

460

Leu

Leu

Arg
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Lys

Pro

Gly

365

Ser

Leu

Met

Leu

Glu

445

Cys

Phe

Asp

Tyr

Tyr

Thr

350

Gln

Leu

Met

Tyr

Ser

430

Gln

Pro

Trp

Asp

Gly
510

Ala

335

Gln

Arg

Gly

Gly

Gln

415

Leu

Tyr

Asn

Ser

Ile

495

Arg

Ile

Ile

Leu

Asn

Ala

400

Arg

Thr

Thr

Ser

Glu

480

Thr

Ser



Arg Val

Asn Thr
530

Ile Ala
545

Leu Leu

Ser Arg

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

<220>
<221>
<223>
<400>
Met Ala
1

Ser Asp

Lys Vval

Ile Thr
50

Thr Arg Val Ser Ser
515

Cys Phe Lys Val val
535

Glu Ile Glu Asn Thr
550

Ser Glu Ile Ile Phe
565

Asn

117
595
PRT
Achimota virus 1

MISC_FEATURE
attachment protein

117

Ser

520

Lys

Leu

Asp

Ser Thr Lys

Thr Lys Arg

Phe Gly Glu

Pro Asn Leu

555

570

Ala

Val

540

Phe

Glu

Ala

525

Tyr

Arg

Pro

Tyr Thr

Cys Leu

Ile Thr

Ser Asp

575

Thr

Ser

Pro

560

Thr

Thr Asn Leu Ser Thr Ile Thr Asn Gly Lys Phe Ser Gln Asn

5

10

15

Glu Gly Ser Leu Thr Glu Leu Pro Phe Phe Glu His Asn Arg

20

25

30

Ala Thr Thr Lys Arg Thr Cys Arg Phe Val Phe Arg Ser Val

35

40

45

Leu Cys Asn Leu Thr Ile Leu Ile Val Thr Val Vval val Leu

55

60
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Phe

65

Glu

Val

Pro

Gln

Pro

145

Lys

Pro

Thr

Glu

Arg

225

Thr

Ser

Gln

Thr

Ile

Phe

Met

130

Asp

His

Leu

Pro

Ser

210

Val

Leu

Thr

Gln

Leu

Thr

Gln

115

Val

Ile

Pro

Asn

Ser

195

Asp

Gly

His

Ile

Ala

Gln

Thr

100

Met

Arg

Gln

Val

Phe

180

Phe

Trp

Val

Thr

Ser

Gly

Asn

85

Leu

Lys

Gln

Asn

Asn

165

Val

Ser

Asn

Val

Lys

245

Thr

Phe

70

Asp

Asn

Gln

Cys

Ile

150

Asn

Pro

Val

Cys

Thr

230

Thr

Gly

Ile

Met

Asn

Phe

Asn

135

Val

Ser

Asn

Tyr

Asn

215

Ser

Ser

Tyr

Lys

His

Leu

Gly

120

Ala

Tyr

Asn

Thr

Asn

200

Gly

Asp

Arg

Glu

Arg

Gly

Ile

105

Gln

Val

Pro

Ile

Gly

185

Gly

Ser

Tyr

Leu

Cys

Thr

Val

90

Glu

Gly

Cys

Ala

Leu

170

Lys

Phe

Ser

Asp

Ala
250

Glu

75

Val

Ile

Ile

Lys

Ser

155

Leu

Leu

Trp

Pro

Tyr

235

Asn

Ser

Thr

Thr

Val

Gly

140

Tyr

Ser

Asn

Cys

Tyr

220

Asn

Val

Tyr Phe Leu
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Asn

Met

Ser

Thr

125

Pro

Glu

Glu

Gly

Tyr

205

Met

Val

Thr

Cys

Gln

Ser

Val

110

Gln

Thr

Ser

Ile

Cys

190

Thr

Gln

Ile

Tyr

Ser

Val

Lys

95

Asn

Val

Ile

Met

Arg

175

Thr

His

Val

His

Gln

255

Thr

Cys

80

Gly

Leu

Thr

Gly

Ile

160

Gln

Arg

Ala

Phe

Lys

240

Cys

Pro



Asn

Gln

Thr

305

Gly

Gly

Leu

Leu

Gln

385

Pro

Gly

Gln

Thr

Val

Ile

290

Asp

Asn

Met

Ser

Glu

370

Val

Gly

Ser

Arg

Arg
450

Asp

275

Tyr

Gln

Gly

Gln

Gln

355

Ser

Met

Asn

Glu

Ser

435

Leu

260

Glu

Lys

Leu

Val

Ser

340

Phe

Glu

Leu

Cys

Ser

420

Ser

Thr

Ile

Ile

Asn

Leu

325

Ser

Asn

Phe

Asn

Asp

405

Gln

Ser

Asn

Thr

Asp

Lys

310

Tyr

Glu

Asp

Pro

Tyr

390

Leu

Leu

Arg

Arg

Asp

Asn

295

Glu

Gln

Leu

Asn

Gly

375

Ile

Gln

Tyr

Trp

Gln
455

Tyr

280

Arg

Leu

Gly

Asn

Lys

360

Thr

Leu

Ile

Ser

Pro

440

Phe

265

Lys

Gly

Leu

Arg

Lys

345

Gly

Phe

Ile

Val

Ile

425

Tyr

Arg

Thr

Thr

Thr

Leu

330

Val

Cys

Thr

Cys

Ala

410

Asn

Pro

Leu

Pro Gly

Phe Ala
300

Ala Leu
315

Leu Phe

Asn Leu

Asn Ala

Ser Pro

380

Glu Met

395

Pro Lys

Asn Lys

Leu Ile

Arg Ala
460
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Ile

285

Lys

Tyr

Pro

Asn

Thr

365

Tyr

Ile

Asn

Leu

Tyr

445

Ile

270

Glu

Phe

Pro

Met

Asn

350

Glu

Tyr

Glu

Met

Tyr

430

Glu

Asn

Ser

Pro

Gly

His

335

Thr

Ile

Ser

Asn

Ser

415

Leu

Val

Arg

Leu

Ile

Pro

320

Gly

Val

Lys

Asn

Leu

400

Met

Tyr

Gly

Phe



Leu

465

Arg

Ile

Tyr

Phe

Ser

545

Asn

Ser

Leu

Ile

Val

Leu

Ala

Ser

530

Glu

Ser

Pro

Pro

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

<220>
<221>
<223>

<400>

Lys Ser

Cys Pro

His Val
500

Val Ala
515

Ile Cys

His Val

Glu Arg

Trp Ala
580

Ser
595

118
583
PRT

Thr

Lys

485

Ser

Trp

Asp

His

His

565

Glu

Thr

470

Val

Lys

Ser

Asn

Ser

550

Ile

Met

Achimota virus 2

MISC_FEATURE
attachment protein

118

Arg

Cys

Ala

Lys

Asp

535

Gly

Ile

Arg

Pro

Val

Gly

Asp

520

Thr

Tyr

Cys

Ile

Gly

Thr

Ser

505

His

Cys

Ser

Val

Gln
585

Ser

Gly

490

Gln

Met

Phe

Ile

Val

570

Ser

Glu

475

Val

Ser

Ser

Leu

Thr

555

Ile

Val

Gly

Tyr

Ile

Arg

Thr

540

Arg

Met

Ile
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Cys

Gln

Ala

Lys

525

Lys

Cys

Glu

Tyr

Asn

Ala

Lys

510

Gly

Ser

Tyr

Leu

Asn
590

Ile

Pro

495

Val

Pro

Leu

Leu

Asp

575

Ile

Tyr

480

Trp

Leu

Leu

Ala

Glu

560

Ala

Thr



Met

Arg

Arg

Trp

Ser

65

Val

Ile

Gln

Gln

Trp

145

Ile

Cys

Asp

Ile

Ile

Leu

50

Pro

Val

Ile

Val

Asp

130

Ile

Asp

Thr

Asn

Trp

Thr

35

Cys

Leu

Lys

Leu

Ala

115

Thr

Leu

Ser

Arg

Ser

Ser

20

Ser

Cys

Gly

Met

Pro

100

Gln

Pro

Gln

Ile

Phe
180

Met

Arg

Leu

Glu

Ala

Thr

85

Asn

Leu

Glu

Pro

Ile

165

Pro

Ser

His

Val

Val

Leu

70

Thr

Lys

Val

Leu

Asn

150

Pro

Ser

Ile

Glu

Leu

Ala

55

Ile

Glu

Val

Lys

Glu

135

Tyr

Leu

Phe

Ser

Ser

Leu

40

Arg

Met

Leu

Asp

Gln

120

Gln

Thr

Val

Ser

Thr

Arg

25

Gly

Glu

Ala

Asn

Gln

105

Cys

Phe

Thr

Asp

Glu
185

Ile

10

Arg

Val

Ser

Ile

Gln

90

Phe

Asn

Ile

Lys

Tyr

170

Gly

Ser

Thr

Thr

Glu

Asn

75

Val

Gly

Ala

Asn

Leu

155

Pro

Ser

Leu

Trp

Val

Leu

60

Thr

Thr

Gln

Val

Gln

140

Thr

Gly

Lys
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Asp

Arg

Ile

45

Glu

Ile

Phe

Asn

Cys

125

Lys

Asn

Phe

Phe

Ala

Asn

30

Ile

Leu

Lys

Thr

Val

110

Arg

Asn

Leu

Ser

Trp
190

Gln

15

Ile

Cys

Leu

Ser

Thr

95

Val

Gly

Pro

His

Lys

175

Cys

Pro

Phe

Ile

Ala

Ser

80

Ser

Ser

His

Thr

Glu

160

Ser

Phe



Thr

Gln

Pro

225

Arg

Ser

Tyr

Leu

Pro

305

Val

Val

Gln

Pro

Leu

Tyr

Val

210

Tyr

Gly

Thr

Pro

Ser

290

Gly

Tyr

Gly

Tyr

His

370

Asn

Ala

195

Val

Leu

Cys

Ala

Leu

275

Pro

Ile

Gly

Pro

Ser

355

Phe

Glu

Val

Lys

Val

Ser

Asn

260

Thr

Thr

Gly

Gly

Gly

340

Thr

Ser

Asn

Val

Tyr

Leu

Ile

245

Val

Leu

Tyr

Ser

Leu

325

Asn

Phe

Asn

Leu

Lys

Gly

Gly

230

Thr

Ser

Glu

Thr

Gly

310

Pro

Lys

Asn

Asn

Pro

Glu

Ala

215

Thr

Ser

Glu

Leu

Val

295

Val

Phe

Trp

Phe

Ile

375

Tyr

Pro

200

Ile

Lys

Ser

Val

Ile

280

Gln

Ile

Lys

Pro

Ser

360

Val

Ser

Cys

Lys

Val

Leu

Asn

265

Ser

Leu

Phe

Ser

Val

345

Asn

Val

Cys

Ser

Ala

Leu

Tyr

250

Asp

Lys

Asp

Lys

Pro

330

Asp

Pro

Ser

Asp

Asn

Asp

235

Gly

Tyr

Asp

Lys

Gly

315

Leu

Phe

Tyr

Ala

Ile

His

220

Asp

Cys

Ala

Gly

Trp

300

Tyr

Ile

Ser

Ser

Leu
380

Glu Val Gln
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Ser

205

Ser

Gly

Tyr

His

Ile

285

Ser

Leu

Ser

Cys

Ala

365

Phe

Val

Ser

Asp

Lys

Leu

Thr

270

Thr

Ala

Met

Ala

Ser

350

Leu

Val

Leu

Ser

Gly

Phe

Leu

255

Pro

Thr

Leu

Phe

Ser

335

Glu

Tyr

Cys

Pro

Ile

Asn

Arg

240

Cys

Ala

Asp

Tyr

Pro

320

Trp

Asp

Ser

Pro

Gln



385

Gly

Asp

Leu

Ser

Asn

465

Tyr

Glu

Arg

Asn

His

545

Tyr

Leu

Asn

Leu

Tyr

Leu

450

Cys

Gln

Lys

Gln

Arg

530

Cys

Glu

Phe

Leu

Tyr

Lys

435

Ser

Thr

Ser

Asn

Asn

515

Ser

Val

Leu

Gln

Thr

Tyr

420

Leu

Leu

Tyr

Pro

Ile

500

Pro

Leu

Gln

Thr

Val
580

Ile

405

Tyr

Asn

Leu

Phe

Trp

485

Leu

Leu

Ala

Ser

Ala

565

Asp

390

Gly

Gln

Ile

Pro

Lys

470

Leu

Tyr

Val

Thr

Phe

550

Lys

Phe

Ala

Arg

Arg

Ile

455

Leu

Ile

Phe

Ser

Asn

535

Glu

Pro

Leu

Glu

Ser

Ile

440

Lys

Cys

Ser

Ile

Leu

520

Lys

Arg

Trp

Gly

Thr

425

Thr

Ser

Pro

Ile

Gly

505

Cys

Thr

Asn

Ala

Arg

410

Ser

Asn

Thr

His

Arg

490

Trp

His

His

Lys

Glu
570

395

Leu

Trp

Arg

Thr

Ile

475

Asp

Ser

Glu

Ala

Leu

555

Met

Tyr

Trp

Val

Arg

460

Cys

Lys

Pro

Thr

Gly

540

Thr

Arg
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Val

Pro

Phe

445

Pro

Val

Arg

Asp

Ala

525

Tyr

Cys

Val

Ile

Tyr

430

Arg

Gly

Thr

Pro

Glu

510

Cys

Ser

Thr

Gln

Asp

415

Leu

Val

Tyr

Gly

His

495

Gln

Phe

Glu

Val

Ser
575

400

Gln

Gln

Arg

Gly

Val

480

Glu

Ile

Ile

Ser

Phe

560

Leu



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

<220>
<221>
<223>

<400>

119
580
PRT

Tuhoko virus 1

MISC_FEATURE
hemagglutinin-neuraminidase

119

Met Asp Ser

1

Ile

Val

Ser

Ala

65

Ser

Gln

Val

Val

Glu

Thr

Leu

50

Thr

Gln

Leu

Thr

Gly
130

Arg

Ala
35

Asn

Ser

Thr

Pro

Gln

115

Pro

Arg

Thr

20

Ile

Gln

Gly

Ile

Asn

100

Met

Ser

Ser

Val

Ile

His

Phe

Asn

85

Arg

Val

Ile

Asp

Thr

Leu

Asn

Met

70

Glu

Ile

Arg

Gln

Ser

Ser

Leu

Asp

55

Asp

Leu

Thr

Gln

Asn
135

Phe

Lys

Ile

40

Ala

Ala

Asn

Lys

Cys

120

Tyr

Thr

Lys

25

Ile

Pro

Ile

Gln

Phe

105

Asn

Val

Asp

10

Thr

Cys

Leu

Lys

Val

90

Gly

Ala

Ile

Ile

Trp

Val

Asn

Ser

75

Val

Gln

Val

Gln

Pro

Arg

Val

Gly

60

Leu

Met

Asp

Cys

Gly
140
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Leu

Ser

Val

45

Ala

Glu

Thr

Ile

Arg

125

His

Asp

Ile

30

Ser

Gly

Lys

Thr

Leu

110

Gly

Ala

Asn

15

Phe

Ser

Asn

Leu

Ser

95

Asp

Pro

Pro

Arg

Arg

Ile

Gln

Met

80

Val

Gln

Gly

Thr



Val

145

Ile

Leu

Tyr

Val

Phe

225

Ser

Ser

Gln

Ser

Gly

305

Tyr

Ser

Thr

Arg

Gln

Ile

210

Arg

Cys

Thr

Leu

Met

290

Val

Gly

Phe

Glu

Phe

Ile

195

Gln

Asp

Ser

Asn

Phe

275

His

Gly

Gly

Asp

Lys

Pro

180

Leu

Leu

Pro

Val

Lys

260

Leu

Gly

Asn

Ile

Pro

Thr

165

Ser

Thr

Gly

Val

Val

245

Ser

Ala

Val

Gly

Asn
325

Ile

150

Leu

Gln

Gln

Glu

Ile

230

Ala

Glu

Thr

Asn

Val

310

Tyr

Ser

Ile

His

Asn

Ile

215

Lys

Tyr

Pro

Leu

Ile

295

Ile

Tyr

Ala

Thr

Leu

Cys

200

Met

Tyr

Tyr

Ser

Gln

280

Val

Ile

Asp

Glu

Ala

Phe

185

Ser

Ile

Ile

Ser

Asp

265

Ser

His

Gly

His

Tyr

Tyr

170

Asp

Asp

Ala

Arg

Gln

250

Tyr

Asp

Gln

Arg

Asn
330

Gln

155

His

Thr

His

Asn

His

235

Cys

Ala

Gly

Trp

Asn

315

Thr

Lys

Asn

Thr

Gly

Asn

220

His

Thr

Asp

Thr

Asn

300

Met

Thr
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Phe

Pro

Trp

Pro

205

Leu

Ile

Ile

Thr

Phe

285

Ala

Leu

Ile

Val

Trp

Cys

190

Arg

Ser

Trp

Phe

Gly

270

Thr

Ile

Ile

Val

Phe

Glu

175

Val

Ile

Thr

Leu

Cys

255

Tyr

Glu

Tyr

Pro

Gln
335

Gly

160

Cys

Ser

Thr

Val

Arg

240

Thr

Glu

His

Gly

Leu

320

Thr



Val

Asn

Gly

Gly

385

Thr

Tyr

Leu

Arg

Thr

465

Pro

Pro

Pro

Tyr

Asp

Tyr

Thr

370

Thr

Met

Tyr

Ser

Tyr

450

Asn

Trp

Lys

Met

Ile

Leu

Gln

355

Asn

Pro

Gly

Lys

Tyr

435

Ile

His

Ile

Ile

Leu

515

Asn

Arg

340

Thr

Leu

Thr

Ser

Arg

420

Ser

Phe

Gly

Leu

Val

500

Ser

Tyr

Pro

Asn

Val

Ser

Glu

405

Ser

Asp

Lys

Cys

Asn

485

Thr

Ile

His

Tyr

Tyr

Val

Cys

390

Gly

Ser

Lys

Ser

Pro

470

Asp

Val

Ala

Thr

Pro

Leu

Ser

375

Ser

Gln

Asn

Gly

Val

455

Ser

Phe

Trp

Glu

Ala

Ile

Pro

360

Gly

Ile

Phe

Trp

Asn

440

Thr

Asn

Lys

Ala

Thr

520

Val

Pro

345

Ser

Tyr

Arg

Tyr

Ile

425

Ile

Ser

Cys

Leu

Asp

505

Asp

Gly

Asp

Met

Leu

Val

Leu

410

Arg

Ile

Pro

Ile

Cys

490

Gln

Lys

Ser

Phe

Ser

Ile

395

Ile

Asp

Glu

Asp

Gly

475

Gly

Pro

Leu

Cys

Thr

Cys

380

Pro

Asn

Thr

Ile

Glu

460

Gly

Ser

Asp

Leu

Tyr Ser Thr
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Ser

Asn

365

Arg

Ile

Asn

Gln

Thr

445

Gly

Leu

Asn

Lys

Leu

525

Val

Gln

350

Ser

Leu

Glu

Gln

Val

430

Ser

Asp

Phe

Ile

Arg

510

His

Leu

Thr

Tyr

Met

Asn

Leu

415

Tyr

Ala

Cys

Gln

Thr

495

Ser

Lys

Cys

Asp

Tyr

Ala

Met

400

Tyr

Leu

Glu

Val

Ala

480

Cys

Asn

Ser

Phe



530

535

540

Asp Ser Pro Lys Leu Asn Leu Lys Thr Cys Val Val Leu Gln Glu Leu

545

550

555

560

Met Ser Asp Asp Lys Leu Leu Ile Arg Ile Ser Tyr Ser Ile Val Ser

Ile Met

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

<220>
<221>
<223>
<400>
Met Phe
1

Arg Ala

Arg Arg

Ile Leu
50

Lys Ser
65

Thr Lys

Val Glu
580

120
607
PRT

565

Phocine distemper virus

MISC_FEATURE

hemagglutinin protein

120

Ser His

Asn Ser
20

Ser Pro

35

Ile Leu

Asn Leu

Ala Val

Gln

Ser

Trp

Leu

Glu

His
85

Asp

Lys

Phe

Ala

Phe

70

His

Lys

Leu

Leu

Ile

55

Asn

Gln

Val

Ser

Ser

40

Thr

Lys

Val

Gly

Leu

25

Ile

Gly

Leu

Lys

570

Ala Phe Tyr
10

Val Thr Asp

Leu Leu Ile

Ile Arg Phe
60

Leu Ile Glu
75

Asp Val Leu
90
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Lys

Glu

Leu

45

His

Asp

Thr

Asn

Val

30

Leu

Gln

Met

Pro

575

Asn

15

Glu

Val

Val

Glu

Leu
95

Ala

Glu

Gly

Val

Lys

80

Phe



Lys

Glu

Arg

Lys

145

Glu

Arg

Thr

Leu

Glu

225

Glu

Asn

Ile

Ile

Ile

Glu

130

Val

Ala

Gly

Ser

Ile

210

Gly

Asn

Arg

Ile

Ile

Lys

115

Phe

Lys

Thr

Arg

Met

195

Ser

Ile

Phe

Trp

Ser
275

Gly

100

Gln

Asp

Val

Arg

Asp

180

Gly

Lys

Tyr

Glu

Leu

260

Asn

Asp

Phe

Phe

Asn

Ser

165

Asp

Asn

Pro

Gly

Thr

245

Gly

Asn

Glu

Ile

Arg

Phe

150

Val

Ile

Val

Ser

Lys

230

Pro

Asp

Ser

Val

Val

Glu

135

Thr

Ala

Phe

Phe

Glu

215

Thr

Glu

Met

Asn

Gly

Gln

120

Leu

Gln

Asn

Pro

Pro

200

Val

Tyr

Ile

Pro

Thr
280

Leu

105

Lys

His

Tyr

Ser

Pro

185

Leu

Ile

Leu

Arg

Leu

265

Lys

Arg

Thr

Trp

Cys

Ile

170

Tyr

Ala

Asn

Leu

Val

250

Phe

Ile

Leu

Asn

Cys

Glu

155

Leu

Lys

Val

Met

Val

235

Phe

Gln

Cys

Pro

Phe

Ile

140

Ile

Leu

Cys

Ser

Leu

220

Thr

Glu

Thr

Thr
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Gln

Phe

125

Asn

Thr

Leu

Arg

Leu

205

Thr

Asp

Ile

Thr

Ile
285

Lys

110

Asn

Pro

Glu

Thr

Gly

190

Ser

Ala

Asp

Gly

Asn

270

Ala

Leu

Pro

Pro

Phe

Leu

175

Ala

Met

Ile

Thr

Phe

255

Tyr

Val

Asn

Asn

Ser

Lys

160

Tyr

Thr

Ser

Ser

Glu

240

Ile

Arg

Gly



Glu

Asn

305

Gly

Val

Phe

Ser

Arg

385

Lys

Thr

Asn

Trp

Gln
465

Leu

290

Leu

Leu

Ala

Ile

Glu

370

Thr

Arg

Asp

Gly

Leu

450

Ala

Ala

Gly

Phe

His

Lys

355

Gln

Tyr

Leu

Leu

Asp

435

Thr

Ser

Leu

Asp

Gly

Pro

340

Asp

Gly

Pro

Pro

Ser

420

Ile

Lys

Ala

Glu

Ala

325

Ser

Ser

Glu

Met

Ser

405

Ile

Met

Pro

Gly

Ser

Glu

310

Thr

Ile

Val

Gln

Cys

390

Tyr

Asn

Asp

Pro

Asp
470

Leu

295

Ser

His

Glu

Ala

Ile

375

Asn

Gly

Val

Tyr

Lys

455

Gln

Cys

Gln

Met

Lys

Thr

360

Asn

Gln

Arg

Ser

Tyr

440

Asn

Phe

Thr

Asn

Asp

Ile

345

Trp

Cys

Thr

Leu

Val

425

Glu

Gly

Ile

Lys

Ser

Gln

330

His

Met

Leu

Ser

Thr

410

Ala

Gly

Thr

Val

Glu

Val

315

Leu

Ile

Val

Arg

Trp

395

Leu

Gln

Thr

Ile

Thr
475

Ser

300

Leu

Glu

Thr

Pro

Ser

380

Glu

Ser

Gly

Leu

Leu

460

Pro
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Thr

Val

Glu

Asn

Ala

365

Ala

Pro

Leu

Pro

Leu

445

Gly

His

Ile

Val

Val

His

350

Leu

Cys

Phe

Asp

Ile

430

Asn

Leu

Ile

Leu

Ile

Ile

335

Arg

Ala

Lys

Gly

Val

415

Ile

Ser

Ile

Leu

Leu

Leu

320

Pro

Gly

Leu

Arg

Asp

400

Ser

Phe

Gly

Asn

Thr
480



Phe

Tyr

Leu

Arg

Val

545

Ile

Gln

Glu

Ala

Gln

Pro

Ser

530

Ser

Leu

Phe

Asn

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

<220>
<221>
<223>

<400>

Pro

Ile

Thr

515

Asp

Tyr

Arg

Tyr

Leu

595

121
574
PRT

Caprine parainfluenza virus 3

Arg

Gln

500

Gln

His

Thr

Ile

Arg

580

Ile

Glu

485

Asp

Ser

Ala

Tyr

Glu

565

Phe

Arg

MISC_FEATURE
hemagglutinin-neuraminidase

121

Ser

Asp

Phe

Ile

Pro

550

Cys

Gln

Ile

Ser

Asp

Glu

Val

535

Phe

Phe

Leu

Arg

Thr

Val

Tyr

520

Tyr

Arg

Val

Asp

Phe
600

Asp

Leu

505

Val

Tyr

Leu

Trp

Ala

585

Ser

Cys

490

Leu

Val

Val

Arg

Asp

570

Thr

Cys

His

Glu

Ala

Tyr

Thr

555

Gly

Asn

Asp

Leu

Ser

Thr

Asp

540

Lys

His

Ser

Arg

Pro

Asn

Tyr

525

Pro

Gly

Leu

Thr

Leu
605

Ile

Leu

510

Asp

Ala

Arg

Trp

Ser

590

Asp

Gln

495

Val

Val

Arg

Pro

Cys

575

Val

Pro

Thr

Val

Ser

Thr

Asp

560

His

Val

Met Glu Tyr Trp Gly His Thr Asn Asn Pro Asp Lys Ile Asn Arg Lys

1

5

10

15

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

Page 371



Thr

Ile

Ile

65

Gln

Thr

Ala

Ile

Thr

145

Cys

Ile

Ile

Ser

Phe

Leu

50

Leu

Lys

Arg

Leu

Thr

130

His

Pro

Pro

Arg

Asn
210

Ile

35

Ile

Gln

Ala

Leu

Thr

115

Lys

Asp

Ser

Gly

Leu

195

Leu

20

Ile

Leu

Glu

Ser

Leu

100

Gln

Arg

Asp

Gly

Pro

180

Pro

Ile

Ser

Ile

Leu

Asn

85

Thr

Gln

Glu

Gly

Ile

165

Gly

Ser

Thr

Met

Met

Arg

70

Asp

Ile

Val

Glu

Ile

150

Pro

Leu

Leu

Gln

Met

Phe

55

Asp

Ile

Gln

Ser

Thr

135

Glu

Thr

Leu

Val

Gly
215

Thr

40

Ile

Glu

Gly

Asn

Ser

120

Gln

Pro

Ile

Ala

Ile

200

Cys

25

Ser

Gln

Thr

Val

His

105

Leu

Ser

Leu

Ser

Thr

185

Asn

Gln

Ile

Asn

Asp

Ser

90

Val

Arg

Lys

Ile

Ala

170

Ser

Asn

Met

Asn

Ala

75

Ile

Gln

Glu

Met

Pro

155

Ser

Thr

Leu

Ser

Asn

60

Ile

Gln

Asn

Ser

Pro

140

Asp

Pro

Thr

Ile

Asp Ile Gly

220
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Thr

45

Asn

Glu

Ser

Tyr

Ile

125

Ile

Asn

Lys

Ile

Tyr

205

Lys

30

Val

Asn

Ala

Gly

Ile

110

Asn

Gln

Phe

Ile

Asn

190

Ala

Ser

Ala

Arg

Arg

Ile

95

Pro

Asp

Arg

Trp

Arg

175

Gly

Tyr

Tyr

Leu

Ile

Ile

80

Asn

Leu

Val

Met

Lys

160

Leu

Cys

Thr

Gln



Val

225

Leu

Ser

Thr

Asp

Arg

305

Tyr

Leu

Asn

Ser

Leu

385

Ile

Leu

Asn

Cys

Pro

Ile

290

Phe

Pro

Gly

Ile

Tyr

370

Val

Pro

Gln

Pro

Ser

Lys

275

Val

Thr

Ser

Tyr

Thr

355

Ser

Asn

Met

Ile

Arg

Leu

260

Val

Leu

Asn

Val

Gly

340

Gly

Pro

Lys

Arg

Gly

Ile

245

Ala

Asp

Asp

Asn

Gly

325

Gly

Cys

Trp

Gly

Gln
405

Ile

230

Thr

Leu

Glu

Ile

Asn

310

Pro

Leu

Pro

Phe

Leu

390

Asn

Ile

His

Arg

Arg

Val

295

Ile

Gly

Glu

Gly

Ser

375

Asn

Tyr

Thr

Thr

Asn

Ser

280

Thr

Thr

Ile

His

Lys

360

Asn

Lys

Trp

Ile

Phe

Ala

265

Asp

Ser

Phe

Tyr

Glu

345

Thr

Arg

Val

Gly

Asn

Asp

250

Asp

Tyr

Glu

Asp

Tyr

330

Glu

Gln

Arg

Pro

Ser
410

Ser

235

Ile

Val

Ser

Gly

Lys

315

Asp

Asn

His

Met

Ser

395

Glu

Asp

Asp

Tyr

Ser

Thr

300

Pro

Asn

Gly

Asp

Val

380

Leu

Gly
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Leu

Asp

Gln

Ile

285

Val

Tyr

Lys

Asp

Cys

365

Asn

Gln

Arg

Val

Asn

Leu

270

Gly

Ser

Ala

Ile

Val

350

Asn

Ala

Val

Leu

Pro

Arg

255

Cys

Ile

Thr

Ala

Ile

335

Ile

Gln

Ile

Trp

Leu
415

Asp

240

Lys

Ser

Glu

Thr

Leu

320

Phe

Cys

Ala

Ile

Thr

400

Leu



Leu

Lys

Ile

Cys

465

Asn

Ile

Thr

Ser

Tyr

545

Gln

Gly

Leu

Arg

450

Pro

Asp

Leu

Asp

Ala

530

Cys

Pro

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

<220>
<221>

Asn

Gln

435

Trp

Trp

Ala

Asp

Thr

515

Ala

Phe

Met

122
414
PRT

Avian metapneumovirus

Lys

420

Leu

Thr

Gly

Tyr

Ser

500

Ser

Tyr

His

Leu

Ile

Gly

His

Asn

Pro

485

Arg

Arg

Thr

Ile

Phe
565

MISC_FEATURE

Tyr

Thr

His

Thr

470

Leu

Thr

Val

Thr

Ile

550

Lys

Ile

Leu

Asp

455

Cys

Asn

Ser

Asn

Thr

535

Glu

Thr

Tyr

Asp

440

Val

Pro

Pro

Arg

Glu

520

Asn

Ile

Glu

Thr

425

Ile

Leu

Arg

Ser

Glu

505

Leu

Cys

Asn

Ile

Arg

Ser

Ser

Gly

Gly

490

Asn

Ala

Val

His

Pro
570

Ser

Asn

Arg

Cys

475

Ser

Pro

Ile

Thr

Lys

555

Lys

Thr

Tyr

Pro

460

Ile

Val

Ile

Arg

His

540

Ser

Ser
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Ser

Asn

445

Gly

Thr

Val

Ile

Asn

525

Tyr

Leu

Cys

Trp

430

Asp

Ser

Gly

Ser

Thr

510

Asn

Gly

Asn

Asn

His

Ile

Glu

Val

Ser

495

Tyr

Thr

Lys

Thr

Ser

Arg

Glu

Tyr

480

Val

Ser

Leu

Gly

Leu
560



<223>

<400>

122

Met Gly Ser

1

Val

Val

Ile

Tyr

65

Thr

Ala

Asp

Cys

Asp

145

His

Gln

Leu

Leu

Cys

50

Trp

Ser

Thr

Gly

Leu

130

Thr

Gly

Arg

Lys

Ser

35

Ile

Ala

Thr

Gly

Asp

115

Gly

Trp

Val

Asn

Glu

Gln

20

Ala

Ser

Glu

Arg

Ala

100

Met

Leu

Ser

Ser

Ser

Leu

Val

Leu

Val

Asn

Gly

85

Gly

His

Leu

Glu

Cys

165

Lys

Tyr

Leu

Gly

Glu

Gly

70

Lys

Lys

Asp

Ala

Asp

150

Cys

Pro

Ile

Arg

Leu

Gln

55

Ser

Thr

Phe

Arg

Leu

135

Gly

Lys

Ala

attachment glycoprotein

Ile

Arg

Thr

40

Val

Leu

Thr

Glu

Ser

120

Cys

Asn

Lys

Asn

Glu

Ser

25

Leu

Lys

His

Thr

Ser

105

Tyr

Glu

Phe

Pro

Ser

Gly

10

Lys

Thr

Leu

Pro

Lys

90

Cys

Ala

Ser

Cys

Lys
170

Val

Lys

Ser

Arg

Gly

75

Asp

Gly

Val

Gly

Arg

155

Ser

Ser

Ile

Thr

Gln

60

Gln

Pro

Tyr

Leu

Pro

140

Cys

Lys

Lys Ser Thr

Page 375

Ser

Leu

Ile

45

Cys

Ser

Arg

Val

Gly

125

Ile

Thr

Ala

Pro

Ser

Leu

30

Val

Val

Thr

Arg

Gln

110

Gly

Cys

Phe

Thr

Pro

Glu

15

Gly

Ile

Asp

Glu

Leu

95

Val

Val

Gln

Ser

Thr

175

Val

Ile

Leu

Ser

Thr

Asn

80

Gln

Val

Asp

Gly

Ser

160

Ala

His



Ser

Arg

Thr

225

Arg

Thr

Gln

Ser

Pro

305

Ser

Leu

Tyr

Glu

Asp

Arg

210

Glu

Pro

Pro

Arg

Thr

290

Thr

Thr

Val

Gln

Val
370

Arg

195

Gly

Asp

Ser

Ser

Pro

275

Ala

Pro

Ser

Asp

Val

355

Pro

180

Ala

Pro

Thr

Gln

His

260

Arg

Thr

Lys

Pro

Cys

340

Gly

Lys

Ser

Thr

Ala

Arg

245

Lys

Thr

Pro

Pro

Thr

325

Thr

Thr

Cys

Lys

Ser

Lys

230

Gly

Thr

Gly

Pro

Thr

310

Ala

Leu

Tyr

Ser

Glu

Ser

215

Pro

Pro

Asn

Pro

Pro

295

Thr

Ile

Ser

Asn

Thr
375

His

200

Lys

Thr

Ser

Thr

Thr

280

Thr

Asp

Gln

Asp

Pro

360

Tyr

185

Asn

Thr

Ile

Gly

Arg

265

Pro

Thr

Leu

Lys

Pro

345

Ser

Gly

Pro

Thr

Ser

Ser

250

Gly

Glu

Pro

Lys

Asn

330

Asp

Gln

Ser

Ile

Lys

235

Thr

Thr

Arg

Ile

Val

315

Pro

Glu

Ser

Gln

Ala

220

Pro

Lys

Ser

Pro

His

300

Asn

Thr

Pro

Gly

His Ala Cys

380
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Gly

205

Ser

Lys

Ala

Lys

Arg

285

Lys

Pro

Thr

Gln

Thr

365

Met

190

Glu

Thr

Leu

Ala

Thr

270

Gln

Gly

Arg

Gln

Arg

350

Cys

Ala

Gln

Pro

Thr

Ser

255

Thr

Thr

Arg

Glu

Ser

335

Ile

Asn

Thr

Pro

Ser

Ile

240

Ser

Asp

His

Ala

Gly

320

Asn

Cys

Ile

Leu



Tyr Asp Thr Pro Phe Asn Cys Trp Arg Arg Thr Arg Arg Cys Ile Cys

385

390

395

Asp Ser Gly Gly Glu Leu Ile Glu Trp Cys Cys Thr Ser Gln

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

<220>
<221>
<223>

<400>

123
665
PRT

405

Tupaia paramyxovirus

MISC_FEATURE

hemagglutinin

123

Met Asp Tyr

1

Tyr

Gly

Glu

Thr

65

Arg

Phe

Gln

Pro

Glu

50

Pro

Val

Gln

Asp

Pro

35

Asp

His

Tyr

Ile

His

Pro

20

Ser

Gln

Gln

Asn

Leu
100

Ser

Leu

Thr

Gly

Tyr

His

85

Gly

His

Gln

Leu

Ile

Asp

70

Leu

Trp

Thr

Ser

Gln

Asp

55

Arg

Gly

Val

Thr

Gln

His

40

Gly

Tyr

Thr

Ser

Gln

Ser

25

Pro

Tyr

Ile

Val
105

410

Thr Gly
10

Gly Ser

Ser Asn

Gln Arg

Gly val
75

Tyr Lys
90

Ile Ile

Ser

Arg

Pro

Ser

60

Asn

Gly

Thr
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Asn

Asp

Pro

45

Gln

Ile

Leu

Met

Glu

Thr

30

Pro

Pro

Gln

Lys

Ile
110

Thr

15

Leu

Tyr

Leu

His

Leu

95

Ile

400

Leu

Asp

Ser

Ser

Thr

80

Ala

Thr



Val

Met

Asn

145

Gln

Leu

Pro

Pro

Pro

225

Pro

Val

Ser

Thr

Thr

Leu

130

Leu

Thr

Leu

Gln

Cys

210

Gly

His

Tyr

Gly

Leu
290

Thr
115

Lys

Leu

Thr

Arg

Gly

195

Leu

Val

Ile

Ser

Thr

275

Ala

Leu

Ser

Asp

Phe

Leu

180

Ser

Thr

Glu

Leu

Ile

260

Lys

Gly

Lys

Leu

Asn

Gln

165

Glu

Lys

Arg

Gly

Gln

245

Asn

His

Tyr

Lys

Asp

Glu

150

Leu

Arg

Gly

Gln

Thr

230

Ser

Leu

Cys

Leu

Met

Glu

135

Val

Pro

Asn

Asn

Cys

215

Ser

Asp

Val

Ile

Ile
295

Ser

120

Asn

Arg

Lys

Cys

Ala

200

Ser

Arg

Asp

Pro

Ile

280

Val

Asp

Phe

Pro

Glu

Pro

185

Ser

Glu

Asn

Cys

Gly

265

Asp

Gly

Gly

Asp

Lys

Leu

170

Val

Gly

Asp

His

Gly

250

Leu

Val

Gly

Asn

Ala

Leu

155

Ser

Cys

Asp

Ser

Lys

235

Arg

Ser

Ser

Val

Ser

Ile

140

Gly

Glu

Gly

Thr

Thr

220

Gly

Ser

Phe

Tyr

Asp
300
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Gln

125

Gln

Val

Ile

Thr

Ala

205

His

Lys

Asp

Ile

Thr

285

Gly

Asp

Glu

Thr

Lys

Glu

190

Phe

Asp

Ile

Asn

Gln

270

Phe

Cys

Ser

Val

Met

Arg

175

Ala

Cys

Gln

Asn

Leu

255

Leu

Ser

Gln

Ala

Ala

Thr

160

Tyr

Thr

Pro

Gly

Phe

240

Ile

Pro

Asp

Leu



His

305

Met

Leu

Leu

Ser

Gly

385

Tyr

Gly

Glu

Thr

Leu

465

Leu

Gly

Asn

Ile

Val

Ala

Thr

370

Ile

Gln

Asp

Gly

Ser

450

Val

Ile

Gly

Lys

Tyr

Pro

Ala

355

Ser

Phe

Tyr

His

Asp

435

Cys

Asn

Gln

His

Ala

Pro

Asn

340

Ile

Gly

Thr

Ala

Leu

420

Ala

Asn

Gly

Pro

Gly

Ile

Pro

325

Leu

Cys

Val

Val

Ala

405

Val

Tyr

Ile

Leu

Ser

485

Arg

Ile

310

Asp

Arg

Thr

His

Thr

390

Leu

Phe

Cys

Ala

Leu

470

Leu

Leu

Tyr

Tyr

Asp

Ser

Pro

375

Val

Tyr

Leu

Gln

Gln

455

Met

Glu

Tyr

Leu

Ile

Cys

Lys

360

Phe

Ile

Pro

Met

Ala

440

Met

Leu

Thr

Tyr

Ser

Ala

Ser

345

Tyr

Glu

Ala

Trp

425

Ser

Pro

Pro

Ile

Asn

Leu

Ile

330

Ile

Thr

Ile

Gln

Thr

410

Gly

Gly

Ser

Ile

Ser

490

Trp

Gly

315

Ala

Ala

Lys

Phe

Ser

395

Gly

Gly

Cys

Ala

Lys

475

Pro

Glu

Tyr

Thr

Val

Glu

Thr

380

Gln

Pro

Leu

Asn

Tyr

460

Glu

Lys

Ile
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Tyr

Tyr

Asn

Asn

365

Leu

Leu

Gly

Met

Asp

445

Gly

Leu

Ile

Asn

Lys

Thr

Gln

350

Gln

Asn

Lys

Ile

Thr

430

Ala

His

Gly

Asn

Thr

Thr

Tyr

335

Thr

Asp

Thr

Leu

Phe

415

Lys

His

Arg

Ser

Trp

495

Thr

Lys

320

Asp

Ser

Phe

Asp

Asp

400

Ile

Ala

Arg

Gln

His

480

Ala

Tyr



Ile

Ile

Ala

545

Glu

Asp

Ser

Val

Cys

625

Lys

Val

Tyr

Ser

530

Arg

Asp

Tyr

Ser

Met

610

Ile

Glu

Glu

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

Ile

515

Trp

Arg

Cys

Lys

Pro

595

Ile

Arg

Gly

Ser

124
585
PRT

Avian metapneumovirus

500

Glu

Ser

Pro

Leu

Thr

580

Ala

Leu

Ile

Asn

Thr
660

Gly

Lys

Gly

Val

565

Ala

Leu

Arg

Met

Asn

645

Cys

Lys

Pro

Ala

550

Gly

Ile

Lys

Pro

Gln

630

Ala

Pro

Thr

Leu

535

Arg

Gly

Thr

Leu

Pro

615

Thr

Trp

Asn

Trp

520

Ser

Pro

Tyr

Ile

Phe

600

Asn

Asn

Gly

Thr

505

Arg

Ile

Cys

Tyr

Ile

585

Asn

Asn

Trp

Gln

Lys
665

Ser

Arg

Asp

Asp

570

Pro

Thr

Val

Cys

Ile
650

Arg

Trp

Ser

555

Met

Thr

Asn

Lys

Leu

635

Tyr

Pro

Ile

540

Ala

Phe

His

Arg

Lys

620

Gly

Ser
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Asn

525

Asp

Asn

Pro

His

Glu

605

Thr

Phe

Tyr

510

Leu

His

Asp

Met

Gln

590

Val

Thr

Ile

Ile

Gly

Ser

Cys

Ser

575

Trp

Arg

Ile

Ile

Tyr
655

Ile

Val

Pro

560

Ser

Pro

Val

Ser

Phe

640

Gln



<220>
<221>
<223>

<400>

MISC_FEATURE
attachment glycoprotein

124

Met Glu Vval

1

Lys

Ala

Leu

Ile

65

Ala

Glu

Thr

Thr

Thr

145

Ser

Val

Leu

Ser

50

Gln

Thr

Val

Asn

Arg

130

Glu

Lys

Lys

Ile

35

Val

Gly

Lys

Arg

Pro

115

Ala

Pro

Ser

Lys

Asn

20

Leu

Met

Thr

Glu

Glu

100

Ser

Thr

Gly

Pro

Val

Phe

Gly

Tyr

Pro

Thr

85

Thr

Arg

Thr

Thr

Thr
165

Glu

Ile

Leu

Val

Ala

70

Thr

Lys

Asn

Glu

Ser

150

Thr

Asn

Lys

Val

Glu

55

Pro

Leu

Thr

Leu

Ala

135

Thr

Thr

Val

Arg

Ser

40

Ser

Arg

His

Thr

Thr

120

Glu

Gln

Gln

Gly

Ser

25

Phe

Asn

Asp

Thr

Lys

105

Thr

Leu

Lys

Ala

Lys

10

Asp

Glu

Glu

Asn

Thr

90

Pro

Lys

Glu

His

Ile
170

Ser

Cys

Leu

Ala

Lys

75

Thr

Gln

Gly

Lys

Thr

155

Ala

Gln

Lys

Thr

Leu

60

Thr

Thr

Ala

Asp

Gln

140

Pro

Gln
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Glu

Lys

Met

45

Ser

Asn

Thr

Asn

Lys

125

Ser

Thr

Leu

Leu

Lys

30

Asn

Leu

Thr

Arg

Glu

110

His

Lys

Arg

Thr

Lys

15

Leu

Ile

Cys

Glu

Asp

95

Gly

Gln

Gln

Pro

Thr
175

Val

Phe

Met

Arg

Asn

80

Pro

Ala

Thr

Thr

Ser

160

Pro



Thr

Lys

Asn

Thr

225

Pro

Ala

Thr

Arg

Arg

305

Arg

Ala

Glu

Thr

Lys

Asn

210

Gly

Glu

Ser

Lys

Pro

290

Ala

Arg

Gly

Arg

Pro

Thr

195

Pro

Lys

Thr

Arg

Thr

275

Thr

Ala

Thr

Pro

Gly
355

Lys

180

Glu

Thr

Ser

Thr

Pro

260

Arg

Gly

Ala

Glu

Thr

340

Ala

Ala

Thr

Glu

Lys

Ala

245

Ala

Thr

Gly

Ala

Ala

325

Ala

Asp

Ser

Asp

Thr

Glu

230

Gly

Pro

Thr

Ala

Gly

310

Ala

Gly

Thr

Thr

Thr

Ala

215

Gly

Glu

Thr

Lys

Pro

295

Gly

Ala

Gly

Ala

Ala

Thr

200

Thr

Pro

Thr

Thr

Ser

280

Ser

Pro

Glu

Ala

Gly
360

Pro

185

Thr

Thr

Thr

Thr

Lys

265

Thr

Gly

Ser

Arg

Arg

345

Ser

Lys

Ala

Thr

Gln

Thr

250

Ile

Gln

Ala

Ala

Asp

330

Ala

Ala

Asn

Ser

Pro

His

235

Pro

Glu

Thr

Ala

Ala

315

Arg

Arg

Gly

Arg

Arg

Lys

220

Thr

Gln

Glu

Ser

Thr

300

Ser

Arg

Thr

Gly
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Gln

Ala

205

Ala

Thr

Pro

Glu

Thr

285

Glu

Ala

Thr

Ala

Gly
365

Ala

190

Arg

Thr

Lys

Arg

Ala

270

Gly

Gly

Gly

Arg

Ala

350

Pro

Thr

Asn

Thr

Glu

Arg

255

Glu

Pro

Ser

Gly

Ala

335

Ala

Gly

Thr

Thr

Glu

Gln

240

Thr

Thr

Pro

Gly

Arg

320

Gly

Ser

Gly



Asp

Asp

385

Ala

Glu

Gly

Ala

Ser

465

Ser

Gly

Pro

Cys

Thr

545

Cys

Gly

370

Ala

Asp

Ser

Trp

Glu

450

Gly

Gly

Leu

Glu

Ser

530

Asp

Gly

Ala

Ser

Gly

Ala

Gly

435

Ala

Gly

Arg

Trp

His

515

Asp

Gly

Arg

Thr

Gly

Arg

Ala

420

Ser

Gly

Thr

Ala

Arg

500

Pro

Asp

Val

Val

Gly

Gly

Ala

405

Gly

Ala

Ala

Ala

Asp

485

Gly

Met

Gly

Val

Glu

Gly

Thr

390

Pro

Ala

Ala

Ala

Pro

470

Ala

Arg

Asn

Gly

Cys

550

Cys

Leu

375

Ala

Pro

Ala

Asp

Gln

455

Glu

Ala

Tyr

Pro

Ser

535

Cys

Thr

Ser

Ala

Ala

Gly

Gly

440

Ser

Ser

Pro

Val

Cys

520

Leu

Gly

Cys

Gly

Ala

Ala

Asp

425

Arg

Gly

Thr

Thr

Cys

505

Phe

Pro

Val

Gly

Gly

Gly

Ala

410

Ser

Ser

Arg

Ala

Glu

490

Gly

Gly

Ala

Cys

Ala

Pro

395

Leu

Gly

Thr

Ala

Pro

475

Glu

Pro

Asp

Gly

Gly
555

Pro

380

Gly

Ala

Arg

Gly

Ala

460

Pro

Val

Cys

Gly

Cys

540

Gly

Gly Gly Ala

Page 383

Ala

Asp

Gly

Ala

Gly

445

Pro

Asn

Gly

Gly

Thr

525

Tyr

Asn

Gly

Glu

Gly

Arg

Gly

430

Asn

Arg

Ser

Val

Glu

510

Ala

Asp

Ser

Leu

Arg

Thr

Thr

415

Thr

Ala

Gln

Gly

Gly

495

Ser

Trp

Gly

Cys

Leu

Glu

Glu

400

Thr

Ala

Ala

Pro

Gly

480

Ser

Val

Ile

Gly

Cys

560

Ser



Cys Cys

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

<220>
<221>
<223>

<400>
Met Glu

1

Lys Arg

Leu Thr

Thr Gly

50

Tyr Leu

65

Glu Ser

Val Gln

Ile Asn

565 570

Cys Gly Ser Tyr Ser Trp Ser
580 585

125
577
PRT
Avian paramyxovirus 3

MISC_FEATURE

hemagglutinin-neuraminidase protein

125

Ser Pro Pro Ser Gly Lys Asp Ala

Thr Cys Arg Leu Cys Tyr Arg Ala
20 25

Ile Val Val Leu Ser Ile Ile Ser
35 40

Ala Asn Asn Ser Cys Val Asn Pro
55

Thr Gly Ser Thr Thr Gly Ser Val
70

Gln Leu Arg Glu Ile Arg Arg Asp
85 90

Ile Asp Asn Thr Glu Asn Leu Ile
100 105

Pro

Thr

Ile

Thr

Glu

75

Thr

Leu

Ala

Thr

Tyr

Ile

60

Asp

Gly

Thr

Ser Asn Leu Arg Phe Leu Gln Asn Ala Thr

115 120

Page 384

Phe

Leu

Val

45

Val

Leu

Ile

Thr

Thr
125

Arg

Ser

30

Ser

Thr

Ala

Asn

Leu

110

Glu

575

Glu

15

Leu

Thr

Pro

Asp

Leu

95

Ala

Ser

Pro

Asn

Gln

Asp

Leu

80

Pro

Ser

Gln



Thr

Arg

145

Glu

Arg

Asn

Ile

Arg

225

Cys

Val

Met

Val

Val
305

Cys

130

Ile

His

Ile

Val

Ser

210

Thr

Ser

Thr

Val

Pro

290

Gly

Leu

Pro

Val

Pro

Ile

195

Ile

Met

Val

Glu

Leu

275

Ser

Ser

Ser

Ala

Asn

Ser

180

Ser

Gly

Ser

Thr

Tyr

260

Gly

Ser

Gly

Pro

Gly

Phe

165

Phe

Asn

Ile

Ser

Ala

245

Glu

Arg

Leu

Thr

Val

Ser

150

Ile

Ser

Gly

Val

Lys

230

Ala

Ala

Phe

Phe

Gln
310

Asn

135

Met

Pro

Leu

Cys

Asp

215

Ser

Ala

Ala

Asp

Asp

295

Val

Asp

Ala

Ser

Ser

Leu

200

Thr

Leu

Asn

Asp

Phe

280

Gly

Asn

Pro

Tyr

Pro

Lys

185

Asp

Gly

Asn

Ala

Tyr

265

Asn

Arg

Gly

Arg

Asn

Thr

170

Thr

His

Leu

Asp

Cys

250

Arg

Gly

Phe

Thr

Phe

Asp

155

Thr

His

Ala

Asn

Gly

235

Trp

Ser

Glu

Ala

Leu
315

Val

140

Phe

Leu

Trp

Ala

Asn

220

Leu

Leu

Arg

Tyr

Ser

300

Tyr

Page 385

Ala

Ser

Ser

Cys

Ser

205

Glu

Asn

Leu

Thr

Thr

285

Asn

Phe

Gly

Asn

Gly

Tyr

190

Ser

Pro

Arg

Cys

Pro

270

Glu

Tyr

Pro

Ile

Leu

Cys

175

Thr

Gln

Tyr

Lys

Ser

255

Thr

Ile

Pro

Leu

Asn

Ile

160

Thr

His

Tyr

Phe

Ser

240

Val

Ala

Ala

Gly

Tyr
320



Gly

Ser

Ile

Lys

Ser

385

Met

Tyr

Ser

His

Thr

465

Asp

Tyr

Gly

Phe

Gln

Val

370

Cys

Gly

Gln

Leu

Leu

450

Gly

Val

Thr

Val

Arg

Ser

355

Leu

Thr

Ala

Arg

Pro

435

Thr

Ala

Trp

Val

Leu

Pro

340

Phe

Ile

Asp

Glu

Ser

420

Ser

Leu

Ser

Pro

Tyr
500

Asn

325

Gln

Arg

Gln

Phe

Ala

405

Ser

Cys

Thr

Arg

Leu

485

Leu

Asn

Ala

Gln

Tyr

390

Arg

Ser

Gln

Tyr

Cys

470

Thr

Asn

Ser

Pro

Gln

Ala

375

Leu

Leu

Trp

Ala

Ala

455

Pro

Lys

Asn

Asp

Lys

Asp

360

Ile

Leu

Tyr

Trp

Leu

440

Thr

Asn

Asn

Ser

Ile

Asn

345

Ser

Ile

Tyr

Tyr

Pro

425

Ala

Ser

Asn

Asp

Thr
505

Glu

330

Arg

Tyr

Ala

Phe

Leu

410

His

Val

Arg

Cys

Ala

490

Arg

Thr

Cys

Tyr

Cys

Asp

395

Asn

Pro

Cys

Pro

Val

475

Gln

Arg

Ala

Pro

Pro

Arg

380

Asn

Asn

Leu

Gln

Gly

460

Asp

Asp

Ile

Page 386

Asn

Asp

Thr

365

Ile

Asn

Gln

Phe

Ile

445

Met

Gly

Pro

Ser

Lys

Ser

350

Arg

Ser

Arg

Leu

Tyr

430

Thr

Ser

Val

Asn

Pro
510

Gly

335

Glu

Phe

Asn

Val

Tyr

415

Ser

Glu

Ile

Tyr

Leu

495

Thr

Lys

Ala

Gly

Lys

Met

400

Leu

Ile

Ala

Cys

Thr

480

Phe

Ile



Ser Leu Tyr Thr
515

Ser Asp Ile Gly
530

Asp Thr Gly Ala
545

Ile Phe Gly Gln

Arg

<210> 126
<211> 585
<212> PRT

<213> Avian metapneumovirus

<220>

Tyr Asp

Ala Ala

Val Tyr
550

Tyr Arg
565

<221> MISC_FEATURE
<223> attachment glycoprotein

<400> 126

Met Glu Val Lys
1

Lys Val Lys Asn
20

Ala Leu Ile Leu
35

Leu Ser Val Met
50

Ile Gln Gly Thr

Val Glu

5

Phe Ile

Gly Leu

Tyr Val

Pro Ala

Arg

Tyr

535

Cys

Ile

Asn

Lys

Val

Glu

55

Pro

Arg

520

Thr

Leu

Val

Val

Arg

Ser

40

Ser

Arg

Ile Lys Ser Lys

Thr Ser Thr Cys
540

Thr Ile Met Glu
555

Pro Ile Leu Leu
570

Gly Lys Ser Gln
10

Ser Asp Cys Lys
25

Phe Glu Leu Thr

Asn Glu Ala Leu
60

Asp Asn Lys Thr

Page 387

Leu

525

Phe

Thr

Arg

Glu

Lys

Met

45

Ser

Asn

Ala

Gly

Val

Val

Leu

Lys

30

Asn

Leu

Thr

Val Gly

Arg Ser

Asn Thr

560

Thr Ser
575

Lys Val

15

Leu Phe

Ile Met

Cys Arg

Glu Asn



65

Ala

Glu

Thr

Thr

Thr

145

Ser

Thr

Lys

Asn

Thr

225

Pro

Ala

Thr

Val

Asn

Arg

130

Glu

Lys

Ala

Lys

Asn

210

Gly

Glu

Ser

Lys

Arg

Pro

115

Ala

Pro

Ser

Pro

Thr

195

Pro

Lys

Thr

Arg

Glu

Glu

100

Ser

Thr

Gly

Pro

Lys

180

Glu

Thr

Gly

Thr

Pro
260

Thr

85

Thr

Arg

Thr

Thr

Thr

165

Ala

Thr

Glu

Lys

Ala

245

Ala

70

Thr

Lys

Asn

Glu

Ser

150

Thr

Ser

Asp

Thr

Glu

230

Arg

Pro

Leu

Thr

Leu

Ala

135

Thr

Thr

Thr

Thr

Ala

215

Gly

Glu

Thr

His

Thr

Thr

120

Glu

Gln

Gln

Ala

Thr

200

Thr

Pro

Thr

Thr

Thr

Lys

105

Thr

Leu

Lys

Ala

Pro

185

Thr

Thr

Thr

Thr

Lys
265

75

Thr Thr
90

Pro Gln

Lys Gly

Glu Lys

His Thr
155

Thr Ala
170

Lys Asn

Ala Ser

Thr Pro

Gln His
235

Thr Pro
250

Ile Glu

Thr

Ala

Asp

Gln

140

Pro

Gln

Arg

Arg

Lys

220

Thr

Gln

Glu

Page 388

Thr

Asn

Lys

125

Ser

Ala

Pro

Gln

Ala

205

Ala

Thr

Pro

Glu

Arg

Glu

110

His

Lys

Arg

Thr

Ala

190

Arg

Thr

Lys

Arg

Ala
270

Asp

95

Gly

Gln

Gln

Pro

Thr

175

Thr

Asn

Thr

Glu

Arg

255

Glu

80

Pro

Ala

Thr

Thr

Ser

160

Pro

Thr

Thr

Glu

Gln

240

Thr

Thr



Thr

Arg

Arg

305

Gln

Ala

Glu

Asp

Asp

385

Ala

Glu

Arg

Ala

Lys

Pro

290

Thr

Gln

Lys

His

Lys

370

Ala

Asp

Ser

Arg

Glu
450

Thr

275

Thr

Thr

Thr

Pro

Asn

355

Thr

Ser

Arg

Ala

Arg

435

Ala

Arg

Arg

Thr

Arg

Thr

340

Thr

Thr

Lys

Arg

Ala

420

Ser

Gly

Thr

Ser

Thr

Thr

325

Thr

Asp

Arg

Gly

Ala

405

Gly

Ala

Thr

Thr

Thr

Lys

310

Thr

Asn

Thr

Asp

Thr

390

Pro

Thr

Ala

Ala

Lys

Pro

295

Arg

Ala

Gly

Thr

Pro

375

Ala

Pro

Thr

Asp

Gln
455

Asn

280

Ser

Pro

Glu

Ala

Asn

360

Ser

Ala

Ala

Gly

Arg

440

Ser

Thr

Lys

Asn

Gln

His

345

Ser

Ser

Ala

Thr

Asp

425

Gly

Gln Thr

Thr Ala

Thr Ala
315

Asp Gln
330

Pro Gln

Thr Lys

Lys Thr

Asn Pro

395

Thr Pro

410

Asp Ser

Pro Thr

Arg Ala

Ser

Thr

300

Ser

Gln

Thr

Gly

Pro

380

Thr

Gly

Gly

Thr
460
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Thr

285

Glu

Thr

Thr

Thr

Ser

365

Thr

Gly

Gly

Ala

Gly

445

Pro

Gly

Asn

Asp

Gln

Thr

350

Pro

Glu

Ser

Arg

Glu

430

Ser

Lys

Pro

Asn

Ser

Thr

335

Thr

Lys

Gln

Ala

Thr

415

Thr

Thr

Gln

Pro

Lys

Arg

320

Arg

Pro

Glu

Glu

Glu

400

Thr

Thr

Ala

Pro



Ser

465

Ser

Ser

Pro

Arg

Ala

545

Arg

Cys

Gly

Gly

Ile

Glu

Ser

530

Asp

Gly

Arg

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

<220>
<221>
<223>

<400>

Gly

Arg

Arg

His

515

Asp

Gly

Arg

Cys

127
389
PRT

Thr

Ala

Arg

500

Pro

Gly

Ala

Ala

Gly
580

Ala

Asp

485

Gly

Thr

Gly

Ala

Glu

565

Ser

Ala

470

Ala

Arg

Asn

Gly

Arg

550

Arg

His

Gly

Ala

His

Pro

Asn

535

Arg

Thr

Asn

Asn

Pro

Ala

Cys

520

Leu

Gly

Arg

Arg

Thr

Ala

Cys

505

Pro

Pro

Ala

Gly

Ser
585

Avian metapneumovirus type D

MISC_FEATURE
attachment glycoprotein

127

Ala

Glu

490

Gly

Gly

Ala

Arg

Gly
570

Pro

475

Glu

Pro

Asp

Gly

Gly

555

Gly

Pro

Ala

Arg

Gly

Arg

540

Gly

Ala

Asn

Gly

Arg

Thr

525

His

Asn

Gly

Asn

Val

Glu

510

Ala

Asp

Pro

Pro

Glu

Gly

495

Ser

Trp

Ser

Arg

Pro
575

Ser

480

Pro

Ala

Thr

Gly

Arg

560

Ser

Met Gly Ala Lys Leu Tyr Ala Ile Ser Gly Ala Ser Asp Ala Gln Leu

1

5

10

Page 390

15



Met

Ile

Ile

Leu

65

Thr

Thr

Gly

Leu

Tyr

145

Asp

Thr

Thr

Asn

Lys

Leu

Ser

50

Arg

Thr

Arg

Tyr

Gly

130

Asn

Ile

Thr

Pro

Gln

Lys

Ala

35

Ile

Asn

Ser

Thr

Leu

115

Leu

Pro

Ser

Pro

Gln

195

Arg

Thr

20

Val

Ser

Gly

Thr

Arg

100

His

Leu

Arg

Cys

Trp

180

Ser

Ser

Cys

Leu

Ile

Thr

Ala

85

Glu

Asp

Ala

Asp

Cys

165

Gly

Gln

Ser

Ala

Gly

Glu

Thr

70

Val

Leu

Ser

Leu

Arg

150

Thr

Pro

Thr

Ile

Arg

55

Ser

Thr

Lys

Ser

Cys

135

Pro

Glu

Glu

Ala

Thr

Leu

Thr

40

Ala

Gly

Thr

Ser

Asn

120

Glu

Lys

Pro

Val

Thr

200

Glu

Leu

25

Gly

Val

Ser

Arg

Cys

105

Pro

Ser

Cys

Pro

His

185

Met

Pro

Glu

Thr

Leu

Leu

Asp

90

Ser

Val

Gly

Arg

Thr

170

Pro

Ala

Lys

Thr

Ser

Ser

75

Ile

Asn

Leu

Pro

Cys

155

Ala

Thr

His

Val

Thr

Asp

60

Asn

Arg

Val

Asp

Phe

140

Thr

Val

Tyr

Gln

Val Gly Ser

Page 391

Val

Ile

45

Cys

Pro

Gly

Gln

Ser

125

Cys

Leu

Thr

Pro

Thr

205

Gln

Pro

30

Ala

Thr

Thr

Leu

Ile

110

Ile

Gln

Arg

Thr

Thr

190

Ala

Gly

Ile

Leu

Thr

Arg

Gln

95

Ala

Gly

Arg

Gly

Ser

175

Gln

Thr

Asn

Ile

Ser

Gln

Ser

80

Thr

Tyr

Cys

Asn

Lys

160

Lys

Val

Ala

Thr



Thr

225

His

Gly

Arg

Arg

Pro

305

Ala

Ala

Thr

Gly

Phe
385

210

Ser

Pro

Gln

Arg

Asn

290

Pro

Pro

Leu

Ile

Tyr

370

Cys

<210>
<211>

Ser

Pro

Glu

Ser

275

Thr

Gly

Lys

Pro

Met

355

Asn

Cys

128
197

Asn

Thr

His

260

Pro

Ala

Val

Pro

Arg

340

Cys

Gln

Lys

Pro

Thr

245

Thr

Thr

Thr

Asp

Asn

325

Gly

Val

Arg

Ser

Glu

230

Thr

Pro

Pro

Thr

Ala

310

Ser

Cys

Asp

Cys

215

Gln

Ser

Thr

Lys

Gln

295

Asn

Val

Asp

Ala

Phe
375

Gln

Gln

Arg

Arg

280

Ser

Met

Cys

Lys

Tyr

360

Cys

Thr

Asp

Lys

265

Gln

Gly

Glu

Lys

Val

345

Tyr

Met

Glu

Gln

250

Thr

Glu

Ser

Gly

Gly

330

Leu

Ser

Glu

Pro

235

Ser

Pro

Thr

Ser

Gln

315

Leu

Pro

Lys

Thr

220

Pro

Thr

Thr

Gly

Pro

300

Cys

Asp

Leu

Pro

Phe
380
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Pro

Glu

Ala

Arg

285

Pro

Lys

Ile

Cys

Pro

365

Gly

Ser

Thr

Thr

270

Ala

His

Glu

Tyr

Lys

350

Ile

Pro

Pro

Ala

255

Ser

Thr

Ser

Leu

Arg

335

Thr

Cys

Ile

Gln

240

Asp

Asn

Pro

Ser

Gln

320

Glu

Ser

Phe

Glu



<212>
<213>

<220>
<221>
<223>

<400>

PRT

Respiratory syncytial virus

MISC_FEATURE
attachment glycoprotein

128

Met Ser Lys

1

Trp

Leu

Ile

Ala

65

Asn

Glu

Thr

Thr

Lys
145

Asp

Asn

Ile

50

Asn

His

Arg

Asn

Thr

130

Pro

Thr

Leu

35

Ser

His

Thr

Val

Ser

115

Ala

Asn

Asn

Leu

20

Thr

Lys

Glu

Ser

100

Ala

Gln

Thr

Lys

Asn

Ser

Ser

Val

Lys

85

Pro

Thr

Thr

Lys

Asn

His

Ile

Leu

Thr

70

Asn

Ser

Ile

Lys

Pro
150

Gln

Leu

Ala

Ile

55

Leu

Ile

Lys

Ser

Gly

135

Arg

Arg

Ile

Gln

40

Ile

Thr

Thr

Gln

Pro

120

Arg

Pro

Thr

Val

25

Ile

Ala

Thr

Thr

Pro

105

Asn

Thr

Lys

Ala

10

Ile

Ala

Ala

Val

Tyr

90

Thr

Thr

Ser

Asn

Arg

Ser

Leu

Ile

Thr

75

Leu

Thr

Lys

Thr

Pro
155

Thr

Ser

Ser

Ile

60

Val

Thr

Thr

Ser

Pro

140

Pro
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Leu

Cys

Val

45

Phe

Gln

Gln

Pro

Glu

125

Thr

Lys

Glu

Leu

30

Leu

Ile

Thr

Val

Pro

110

Ile

Gln

Lys

Lys

15

Tyr

Ala

Ile

Ile

Ser

95

Ile

His

Asn

Asp

Thr

Lys

Met

Ser

Lys

80

Pro

His

His

Asn

Asp
160



Tyr His Phe Glu

Asn Gln Leu Cys

180

Arg Lys Asn Gln

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

<220>
<221>
<223>

<400>

195

129
580
PRT

Val Phe Asn Phe Val Pro Cys Ser Ile Cys Gly Asn

165

170

175

Lys Ser Ile Cys Lys Thr Ile Pro Ser Asn Lys Pro

Pro

Avian paramyxovirus 14

MISC_FEATURE
hemagglutinin-neuraminidase protein

129

Met Glu Gly

1

Asn

Ala

Thr

Ile

65

Met

Thr

Ile

Leu

50

Thr

Ile

Trp

Leu

35

Ser

Pro

Tyr

Ser

Arg

20

Ser

Glu

Leu

Lys

Arg

Leu

Val

Val

Met

Glu
85

Thr

Val

Thr

Thr

Ala

70

Val

Val

Phe

Ile

Thr

55

Thr

Ala

Ile

Arg

Ala

40

Leu

Leu

Ile

185

Tyr

Thr

25

Ser

Lys

Ser

Ser

Gln

10

Leu

Ile

Thr

Asp

Ile
90

Gly

Thr

Ile

Glu

Ser

75

Pro

Asp

Leu

Ile

Gly

60

Val

Leu
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Pro

Ile

Thr

45

Val

Gln

Val

190

Asn

Leu

30

Ser

Glu

Gln

Leu

Glu

15

Asn

Lys

Glu

Glu

Asp
95

Lys

Leu

Ile

Val

Lys

80

Lys



Ile

Arg

Ala

Ser

145

Ser

Ser

Gly

Gly

Ala

225

Ile

Ser

Gly

Ser

Gln

Gln

Pro

130

Phe

Phe

Phe

Ser

Ala

210

Ser

Ala

Glu

Arg

Leu

Thr

Ile

115

Glu

Val

Ile

His

Arg

195

Ile

Thr

Ser

Asn

Phe

275

Phe

Asp

100

Gln

Tyr

Asn

Pro

Leu

180

Cys

Thr

Ile

Ser

Asp

260

Leu

Gln

Val

Gly

Ser

Lys

Ser

165

Gly

Arg

Val

Leu

Tyr

245

Asp

Tyr

Asp

Gly

Val

Gly

Ser

150

Pro

Pro

Asp

Asn

Ala

230

Gly

Tyr

Asn

Lys

Thr

Asn

Gly

135

Met

Thr

Arg

Glu

Arg

215

Asp

Cys

Ala

Gly

Trp

Ser

Gly

120

Ile

Ser

Thr

His

Gly

200

Asp

Asp

Asp

Asn

Ser

280

Val

Val

105

Thr

Glu

Ile

Leu

Trp

185

Phe

Gly

Asn

Leu

Pro

265

Tyr

Ala

Ala

Gln

Val

Ser

His

170

Cys

Ser

Asn

Asn

Leu

250

Asn

Val

Gln

Ala

Pro

Gly

155

Gly

Tyr

Ser

Pro

Arg

235

Cys

Pro

Glu

Ile

Phe

Leu

140

Leu

Cys

Thr

Met

Leu

220

Lys

Ser

Thr

Gln

Gln Tyr Pro
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Thr

Ala

125

Phe

Leu

Thr

His

Tyr

205

Phe

Ser

Ile

Lys

Ala

285

Gly

Asp

110

Leu

Gln

Glu

Arg

Asn

190

Ile

Ile

Cys

Val

Met

270

Leu

Val

Ala

Ser

Ile

His

Ile

175

Ile

Ser

Thr

Ser

Thr

255

Val

Pro

Gly

Leu

Asn

Asp

Ala

160

Pro

Ile

Ile

Thr

Ile

240

Glu

His

Asn

Ser



Gly

305

Lys

Ala

Arg

Phe

Asn

385

Arg

Ser

Met

Ser

Ser

465

Ser

290

Ile

Lys

His

Asp

Ala

370

Val

Leu

Trp

Asn

Lys

450

Ile

Val

Thr

Asn

Asn

Ile

355

Gln

Ala

Gln

Trp

Gly

435

Phe

Cys

Thr

Thr

Thr

Lys

340

Lys

Gly

Val

Met

Pro

420

Ile

Pro

Pro

Ile

His

Gln

325

Glu

Ala

Ile

Leu

Met

405

Val

Asn

Arg

Asp

Gly
485

Gly

310

Leu

Leu

Ala

Ile

Asn

390

Gly

Gly

Met

Pro

Val

470

Ser

295

Lys

Phe

Glu

Tyr

Tyr

375

Thr

Glu

Ile

Glu

Thr

455

Cys

Thr

Val

Tyr

Cys

Leu

360

Cys

Ser

Tyr

Val

Val

440

Trp

Val

Thr

Leu

Glu

Lys

345

Pro

Asn

Thr

Val

Tyr

425

Leu

Thr

Thr

Asp

Phe

Leu

330

Asn

Ser

Ile

Thr

Tyr

410

Lys

Ser

Ala

Gly

Lys
490

Pro

315

Ser

Met

Lys

Ser

Met

395

Tyr

Lys

Phe

Gly

Val

475

Asp

300

Ile

Lys

Thr

Thr

Lys

380

Met

Tyr

Ser

Glu

Leu

460

Tyr

Thr
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Tyr

Tyr

Glu

Ser

365

Leu

Gly

Gln

Leu

Pro

445

Cys

Thr

Tyr

Gly

Gly

Glu

350

Gly

Gly

Ala

Arg

Ala

430

Ile

Gln

Asp

Phe

Gly

Phe

335

Gln

Asn

Asp

Glu

Ser

415

Glu

Pro

Lys

Leu

Gly
495

Ile

320

Phe

Ile

Leu

Cys

Gly

400

Ser

Leu

Leu

Pro

Phe

480

Val



Tyr

Asp

Glu

Arg

545

Asp

Pro

Leu

Gln

Ala

530

Val

Trp

Pro

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

<220>
<221>
<223>

<400>

Asp Ser
500

Tyr Glu
515

Ala Tyr

Phe Cys

Lys Ile

Pro Lys
580

130
1046
PRT

Beilong virus

Ala

Trp

Thr

Val

Val
565

MISC_FEATURE
attachment glycoprotein

130

Thr

Arg

Thr

Ser

550

Pro

Glu

Asn

Ser

535

Ile

Leu

Arg

Arg

520

Thr

Val

Leu

Lys

505

Val

Cys

Glu

Phe

Asp

Arg

Phe

Leu

Gln
570

Pro

Leu

Lys

Arg

555

Ile

Trp

Phe

Asn

540

Glu

Gly

Val

Glu

525

Thr

Asn

Val

Ala

510

Ser

Val

Leu

Ser

Ala

Thr

Asn

Leu

Gln
575

Ala

Thr

Asn

Gly

560

Gly

Met Ser Gln Leu Ala Ala His Asn Leu Ala Met Ser Asn Phe Tyr Gly

1

5

10

15

Thr His Gln Gly Asp Leu Ser Gly Ser Gln Lys Gly Glu Glu Gln Gln

20

25

30

Val Gln Gly Val Ile Arg Tyr Val Ser Met Ile Val Gly Leu Leu Ser

35

40
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45



Leu

Glu

65

Asp

Pro

Gln

Cys

Asn

145

Ser

Glu

Ser

Tyr

Asp
225

Phe
50

Ser

Gly

Lys

Leu

Thr

130

Pro

Glu

Phe

Cys

Thr

210

His

Thr

Gly

Ser

Thr

Ser

115

Pro

Thr

Cys

Ile

Val

195

His

Tyr

Ile

Gly

Met

Asp

100

Met

Ser

His

Ser

Glu

180

Arg

Thr

Phe

Ile

Thr

Arg

85

Leu

Ile

Phe

Ser

Gly

165

Phe

Leu

Ile

Ser

Ala

Met

70

Glu

Ile

His

Met

Arg

150

Pro

Pro

Pro

Met

Val
230

Leu

55

Gln

Ile

Asn

Gln

Phe

135

Tyr

Asp

Ser

Ser

Gly

215

Gly

Asn

Ser

Ser

Ser

Ile

120

Asn

Phe

Met

Phe

Phe

200

His

Arg

Val

Ile

Gly

Met

105

Ile

Asn

Glu

His

Ala

185

Ser

Gly

Ile

Thr

Lys

Val

90

Val

Lys

Thr

Glu

Leu

170

Pro

Leu

Cys

Ala

Asn

Thr

75

Ile

Ser

Asn

Ile

Val

155

Gly

Gly

Ser

Ser

Asp
235

Ile

60

Ala

Met

Tyr

Asp

Cys

140

Asn

Leu

Ser

Thr

Glu

220

Ala
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Ile

Gln

Glu

Asn

Val

125

Pro

Leu

Gly

Thr

Thr

205

Leu

Gly

Tyr

Gly

Asp

Ile

110

Leu

Leu

Asp

Val

Lys

190

Val

Asp

His

Met

Ser

Val

95

Pro

Lys

Ala

Ser

Asn

175

Pro

Phe

Val

Glu

Thr

Ile

80

Lys

Ala

Gln

Glu

Ile

160

Pro

Gly

Ala

Gly

Ile
240



Pro

Arg

Cys

Thr

Glu

305

Ser

Tyr

Tyr

Glu

Ile

385

Gly

Met

Ser

Gln

Arg

Val

Gly

290

Trp

Val

Phe

Cys

Ala

370

Leu

Thr

Tyr

Trp

Phe

Ser

Ile

275

Lys

Ile

Tyr

Leu

Phe

355

Gln

Lys

Leu

Ser

His

Glu

Cys

260

Met

Leu

Tyr

Phe

Ile

340

Ala

Arg

Phe

Ser

Glu

420

Ala

Thr

245

Thr

Thr

Thr

Thr

Ser

325

Trp

Pro

Pro

Lys

Pro

405

Ile

Leu

Ile

Val

Glu

Ile

Arg

310

Val

Gly

Asp

Ser

Thr

390

Ser

Thr

Pro

Ser

Ala

Thr

Ser

295

Ser

Gly

Ser

Cys

Lys

375

Thr

Val

Lys

Leu

Ser

Ala

Phe

280

Tyr

Glu

Ser

Leu

Ser

360

Phe

Ser

Val

Ile

Thr

Trp

Gly

265

Tyr

Leu

Ile

Gly

Ser

345

Asn

Gly

Thr

Pro

Ile

425

Gly

Phe

250

Ala

Asp

Asp

Leu

Val

330

Ser

Tyr

His

Gly

Phe

410

Tyr

Ile

Met

Asp

Val

Tyr

315

Val

Pro

Asn

Arg

Lys

395

Gly

Leu

Asn

Glu

Leu

Phe

300

Asp

Val

Ile

Gln

Gln

380

Pro

Ser

Tyr

Leu Phe Val
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Asp

Ala

Asn

285

Gly

Tyr

Gly

Glu

Arg

365

Met

Leu

Glu

Leu

Leu

Lys

Trp

270

Ser

Arg

Thr

Asp

Glu

350

Met

Val

Leu

Gly

Arg

430

Gly

Ile

255

Met

Leu

Lys

Tyr

Thr

335

Thr

Cys

Asn

Ser

Arg

415

Ser

Pro

Asn

Gly

Asp

Lys

Thr

320

Val

Ala

Asn

Gly

Val

400

Leu

Thr

Pro



Thr

Phe

465

Val

Thr

Leu

Ser

Arg

545

Ala

Gly

Tyr

Lys

Gln
625

Ser

450

Pro

Tyr

Val

Ile

Gln

530

Val

Tyr

Lys

Lys

Val

610

Pro

435

Ile

Cys

Thr

Tyr

Asn

515

Arg

Trp

Glu

Asn

Ser

595

Ser

Tyr

Ser

Gly

Asp

Leu

500

Gln

Ala

Cys

Pro

Gly

580

Gly

Asn

Glu

Trp

Ala

Leu

485

Asn

Thr

Gly

Ile

Ile

565

Ser

Arg

Lys

Ile

Ile

Ser

470

Phe

Ser

Asn

Tyr

Ser

550

Pro

Leu

Tyr

Tyr

Arg
630

Val

455

Asn

Pro

Glu

Ile

Thr

535

Val

Phe

Ala

Lys

Tyr

615

Asp

440

Gln

Arg

Leu

Thr

Ile

520

Thr

Val

Leu

Met

Ser

600

Phe

Leu

Arg

Cys

Gly

Tyr

505

Ala

Thr

Glu

Tyr

Arg

585

Pro

Ile

Thr

Ala

Pro

Ser

490

Arg

Ser

Thr

Leu

Gln

570

Phe

Arg

Val

Pro

Val

Lys

475

Arg

Val

Lys

Cys

Ala

555

Leu

Thr

Asn

Ser

Asp
635

Ser

460

Asp

Tyr

Asn

Lys

Phe

540

Pro

Asp

Gly

Glu

Thr

620

Arg

Page 400

445

Arg

Cys

Glu

Pro

Val

525

Val

Ser

Leu

Lys

Cys

605

Pro

Met

Pro

Val

Tyr

Thr

510

Thr

Phe

Thr

Thr

Glu

590

Phe

Glu

Pro

Gly

Thr

Ala

495

Leu

Thr

Lys

Met

Cys

575

Gly

Phe

Gly

His

Glu

Gly

480

Ala

Ala

Glu

Leu

Thr

560

Lys

Thr

Glu

Ile

Ile
640



Ile

Lys

Trp

Gly

Asp

705

Leu

Gln

Lys

Ile

Leu

785

Gly

Lys

Met

Leu

Gln

Arg

690

Pro

Phe

Thr

Thr

Pro

770

Lys

Ser

Ala

Tyr

Leu

Phe

675

Asn

Gly

Asp

Thr

Pro

755

His

Ser

Gly

Pro

Ile

Pro

660

Arg

Leu

Ser

Ala

Pro

740

Val

Arg

Ser

Asp

Gln
820

Ser
645

Ala

Pro

Thr

Asn

Gly

725

Lys

Ile

Glu

Asp

Phe

805

Asn

Asp

Met

Val

Lys

Thr

710

Tyr

Pro

Pro

Ser

Tyr

790

Ala

Gly

Val

Arg

Glu

Glu

695

Phe

Tyr

Ser

Ser

Ile

775

Val

Thr

Ile

Cys

Pro

Val

680

Gly

Pro

Thr

Glu

Arg

760

Glu

Thr

Gly

Asn

Ala

Ile

665

Ser

Asp

Gly

Val

Gly

745

Asp

Pro

Ile

Val

Leu
825

Pro

650

Thr

Gly

Leu

Gly

Glu

730

Gly

Asn

Val

Val

Pro

810

Pro

Ala

Thr

Gly

Thr

His

715

Tyr

Asn

Pro

Arg

Ser

795

Trp

Gly

Leu

Leu

Leu

Met

700

Ile

Pro

Ile

Thr

Pro

780

Thr

Thr

Thr
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Ser

Thr

Arg

685

Ser

Pro

Lys

Ile

Ser

765

Thr

Asp

Gly

Glu

Ala

Ile

670

Val

Ala

Gly

Glu

Asp

750

Asp

Arg

Ser

Val

Leu
830

Phe

655

Gly

Ser

Pro

Asn

Trp

735

Lys

Ser

Glu

Gly

Ser

815

Pro

Lys

Asn

Ile

Glu

Gly

720

Lys

Asn

Ser

Val

Ser

800

Pro

His



Pro Thr Val Leu Asp Arg Ile Asn Thr Pro Ala Pro Ser Asp Pro Lys
835 840 845

Val Ser Ala Asp Ser Asp His Thr Arg Asp Thr Ile Asp Pro Thr Ala
850 855 860

Leu Ser Lys Pro Leu Asn His Asp Thr Thr Gly Asp Thr Asp Thr Arg
865 870 875 880

Ile Asn Thr Gly Thr Ala Thr Tyr Gly Phe Thr Pro Gly Arg Glu Ala
885 890 895

Thr Ser Ser Gly Lys Leu Ala Asn Asp Leu Thr Asn Ser Thr Ser Val
900 905 910

Pro Ser Glu Ala His Pro Ser Ala Ser Thr Ser Glu Ala Ser Lys Pro
915 920 925

Glu Lys Asn Thr Asp Asn Arg Val Thr Gln Asp Pro Thr Ser Gly Thr
930 935 940

Ala Glu Arg Pro Thr Thr Asn Ala Pro Val Asp Gly Lys His Ser Thr
945 950 955 960

Gln Leu Thr Asp Ala Arg Pro Asn Thr Ala Asp Pro Glu Arg Thr Ser
965 970 975

Gln His Ser Ser Ser Thr Thr Arg Asp Glu Val Lys Pro Ser Leu Pro
980 985 990

Ser Thr Thr Glu Ala Ser Thr His Gln Arg Thr Glu Ala Ala Thr Pro
995 1000 1005

Pro Glu Leu Val Asn Asn Thr Leu Asn Pro Pro Ser Thr Gln Val
1010 1015 1020
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Arg Ser Val Arg Ser Leu Met Gln Asp Ala Ile Ala
1030

Asn Phe Val Arg Gly Val Thr

102

5

1040

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

<220>
<221>
<223>

<400>

131
618
PRT

Pro

1045

Avian paramyxovirus UP0216

MISC_FEATURE
hemagglutinin-neuraminidase protein

131

Met Glu Arg

1

Glu

Ser

Asn

Gln

65

Leu

Leu

Lys

Lys

Val

Ala

50

Val

Asp

Asn

Ile

Asn

Ile

35

Ala

Gly

Arg

Met

Asn

Gly

Thr

20

Thr

Gln

Thr

Thr

Glu

100

Asn

Ile

Trp

Leu

Pro

Ser

Tyr

85

Ser

Gly

Ser

Arg

Gly

Ala

Leu

70

Lys

Thr

Gly

Glu

Leu

Leu

Asp

55

Thr

Gln

Ile

Asn

Val

Ile

Thr

40

Phe

Asn

Val

Met

Ser

Ala

Phe

25

Ala

Asp

Ser

Ala

Asn

105

Ser

Leu

10

Arg

Ala

Gly

Ile

Leu

90

Ala

Ala

Ile

Ser

Ile

Gly

75

Glu

Ile

1035

Asn

Thr

Leu

Ile

60

Ser

Thr

Gly Cys Gly
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Asp

Val

Val

45

Pro

Met

Pro

Ser

Ala

Gln Ala Trp

Arg

Leu

30

Tyr

Ala

Gln

Leu

Leu

110

Pro

Thr
15

Val

Ser

Val

Asp

Thr

95

Ser

Ile

Glu

Val

Met

Gln

Val

80

Leu

Tyr

His



Asp

Asn

145

Asn

Ser

Leu

Gly

Arg

225

Ser

Thr

Gly

Asn

Gly
305

Pro

130

Val

Phe

Phe

Ser

Val

210

Ser

Ala

Glu

Arg

Asn

290

Ser

115

Glu

Asp

Ile

Asp

Gly

195

Leu

Ile

Thr

Leu

Leu

275

Leu

Tyr

Tyr

Val

Pro

Leu

180

Cys

Lys

Asn

Pro

Glu

260

Ser

Phe

Ile

Ile

Thr

Ala

165

Ser

Gln

Leu

Leu

Leu

245

Asp

Phe

Ser

Gly

Gly

Ser

150

Pro

Ala

Asp

Ser

Asp

230

Gly

Tyr

Asp

Asp

Asn
310

Gly

135

Phe

Thr

Thr

His

Asp

215

Asp

Cys

Lys

Gly

Trp

295

Arg

120

Ile

Tyr

Thr

His

Ser

200

Thr

Thr

Asp

Ser

Thr

280

Thr

Val

Gly

Pro

Gly

Tyr

185

His

Gly

Ala

Ile

Glu

265

Tyr

Ala

Trp

Lys

Ser

Ala

170

Cys

Ser

Asn

Asn

Leu

250

Glu

Ser

Asn

Tyr

Glu

Ala

155

Gly

Tyr

His

Val

Arg

235

Cys

Pro

Glu

Tyr

Ala
315

Leu

140

Phe

Cys

Thr

Gln

Phe

220

Lys

Ser

Thr

Lys

Pro

300

Val
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125

Leu

Lys

Thr

His

Tyr

205

Phe

Ser

Lys

Pro

Asp

285

Ser

Tyr

Ile

Glu

Arg

Asn

190

Ile

Ser

Cys

Val

Met

270

Leu

Val

Gly

Asp

His

Ile

175

Val

Ala

Thr

Ser

Thr

255

Val

Asp

Gly

Gly

Asp

Leu

160

Pro

Ile

Leu

Leu

Ile

240

Glu

His

Val

Gly

Leu
320



Lys

Tyr

Asn

Val

Asp

385

Glu

Gly

Asp

Arg

Cys

465

Asp

Ala

Pro

Lys

Lys

Gln

370

Pro

Gly

Thr

Lys

Pro

450

Val

His

Arg

Gly

Arg

Ala

355

Gln

Val

Arg

Ser

Ser

435

Gly

Thr

Ser

Leu

Ser

Tyr

340

Lys

Ala

Leu

Val

Tyr

420

Ala

Ser

Gly

Ile

Asn
500

Asn

325

Asn

Ser

Ile

Thr

Met

405

Tyr

Thr

Val

Val

Arg

485

Pro

Thr

Asn

Ser

Leu

Pro

390

His

Ser

Ala

Pro

Tyr

470

Gly

Ile

Asp

Thr

Tyr

Ser

375

Leu

Ile

Pro

Ser

Cys

455

Thr

Val

Ala

Gln

Cys

Thr

360

Ile

Ser

Gly

Ala

Ser

440

Gln

Asp

Tyr

Ala

Ser

Pro

345

Pro

Ala

Asn

Gly

Leu

425

Pro

Ala

Pro

Gly

Val
505

Gln

330

Asp

Ser

Val

Asp

Tyr

410

Leu

Tyr

Asp

Tyr

Met

490

Phe

Arg

Pro

Tyr

Ser

Val

395

Thr

Tyr

Lys

Ala

Pro

475

Met

Ser

Asp

Glu

Phe

Pro

380

Val

Tyr

Pro

Phe

Arg

460

Leu

Leu

Asn
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Lys

Asp

Gly

365

Thr

Leu

Leu

Leu

Asp

445

Cys

Ile

Asn

Ile

Tyr

Tyr

350

Ser

Leu

Met

Tyr

Asn

430

Ala

Pro

Phe

Asp

Ser
510

Val

335

Gln

Lys

Gly

Gly

Gln

415

Ile

Phe

Gln

Ala

Val

495

Arg

Ile

Ile

Arg

Ser

Ala

400

Arg

Gln

Thr

Ser

Lys

480

Thr

Ser



Gln

Ser

Ile

545

Leu

Gly

Ala

Asp

Ile

Thr

530

Ala

Leu

Gly

Glu

Ile
610

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

<220>
<221>
<223>

<400>

Thr
515

Cys

Glu

Val

Thr

Pro

595

Arg

132
576
PRT

Arg

Phe

Ile

Glu

Pro

580

Leu

Arg

Atlantic

Val Ser

Lys Val

Ser Asn

550

Ile Leu

565

Val Lys

Phe Cys

Tyr Ala

salmon paramyxovirus

MISC_FEATURE
hemagglutinin-neuraminidase protein

132

Ser

Ile

535

Thr

Ser

Glu

Thr

Tyr
615

Ser

520

Lys

Leu

Asn

Ser

Pro

600

Ser

Ser

Thr

Phe

Gly

Pro

585

Thr

Trp

Thr

Asn

Gly

Gly

570

Lys

Asn

Pro

Lys

Arg

Glu

555

Asn

Gly

Val

Ala

Ile

540

Phe

Thr

Trp

Thr

Ala

525

Tyr

Arg

Ala

Ser

Arg
605

Tyr

Cys

Ile

Arg

Asp

590

Tyr

Thr

Met

Val

Ser

575

Ala

Asn

Thr

Ser

Pro

560

Ala

Ile

Ala

Met Pro Pro Ala Pro Ser Pro Val His Asp Pro Ser Ser Phe Tyr Gly

1

5

10

15

Ser Ser Leu Phe Asn Glu Asp Thr Ala Ser Arg Lys Gly Thr Ser Glu

20

25
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30



Glu

Gly

Ser

65

Val

Gln

Ser

Val

Ala

145

Thr

Asn

Pro

Tyr

Lys

Ile

Leu

50

Ala

Glu

Glu

Ile

Lys

130

Pro

Tyr

Ala

Gly

Ala

210

Ser

His

35

Ile

Ser

Glu

Ile

Pro

115

Asn

Leu

Trp

Thr

Gly

195

Tyr

Tyr

Leu

Leu

Gly

Met

Ser

100

Ala

His

Lys

Thr

Phe

180

Cys

Thr

Gln

Leu

Ala

Ile

Ser

85

Pro

Leu

Cys

Lys

Cys

165

Ile

Val

Ser

Asn

Gly

Ile

Thr

70

Lys

Val

Asn

His

150

Thr

Pro

Arg

Asn

Val

Ile

Ile

55

Gly

Gly

Val

Thr

Ser

135

Glu

Ser

Gly

Ile

Leu

215

Gln

Arg

40

Gly

Asn

Leu

Thr

Thr

120

Pro

Thr

Gly

Pro

Pro

200

Ile

Ile

Ile

Thr

Val

Leu

105

Glu

Pro

Gly

Thr

Ser

185

Ser

Ala

Gly

Asn

Gly

Thr

Arg

90

Leu

Thr

Thr

Met

Pro

170

Pro

Met

Ser

Thr

Ile

Lys

75

Ile

Gln

Asn

Pro

Ala

155

Arg

Leu

His

Gly

Val

Gly

60

Glu

Ser

Asn

Thr

Pro

140

Pro

Phe

Pro

Ile

Cys
220

Val Leu Asp

Page 407

Leu

45

Ala

Ile

Asp

Ala

Ile

125

Pro

Leu

Tyr

His

Gly

205

Gln

Arg

Ile

Ser

Arg

Ser

Val

110

Ile

Pro

Asp

Ser

Thr

190

Ser

Asp

Thr

Val

Ser

Leu

Val

95

Leu

Asn

Thr

Pro

Ser

175

Ala

Glu

Ile

Pro

Leu

Phe

Ile

80

Arg

Ser

Ala

Glu

Thr

160

Pro

Thr

Ile

Gly

Glu



225

Gly

Asp

Ile

Pro

Thr

305

Tyr

Lys

Pro

Cys

Asn

385

Ser

Arg

Asn

Asn

Tyr

Gly

290

Lys

Ala

Leu

Ala

Asn

370

Gly

Val

Leu

Pro

Arg

Cys

275

Ile

Thr

Ser

Val

Met

355

Ala

Ile

Glu

Val

Glu

Lys

260

Ser

Glu

Trp

Met

Phe

340

Cys

Ser

Ala

Thr

Tyr
420

Met

245

Ser

Gln

Pro

Ile

Tyr

325

Leu

Leu

Gln

Thr

Ile

405

Met

230

Ser

Cys

Pro

Met

Tyr

310

Pro

Val

Ser

Tyr

Val

390

Ser

Gly

Pro

Ser

Lys

Ser

295

Ser

Ser

Tyr

Pro

Asn

375

Asp

Pro

Gly

Met

Ile

Val

280

Leu

Pro

Val

Gly

Glu

360

Gln

Leu

Ser

Arg

Leu

Val

265

Thr

Asp

Thr

Gly

Gly

345

Cys

Tyr

Met

Lys

Leu
425

Ser

250

Thr

Glu

His

Glu

Ser

330

Leu

Pro

Leu

Asn

Asn
410

235

His

Leu

Phe

Ile

Val

315

Gly

Leu

Gly

Ser

Gly

395

Trp

Thr

Lys

Val

Asn

300

Val

Val

Asn

Ile

Gly

380

Gln

Phe

Tyr Ile Tyr
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Phe

Arg

Asp

285

Ala

Thr

Val

Gly

Asp

365

Arg

Lys

Gly

Ile

Pro

Ala

270

Tyr

Asn

Asp

Ile

Ile

350

Gln

Gln

Pro

Ala

Arg
430

Ile

255

Ala

Gln

Gly

Val

Asp

335

Gln

Ala

Val

His

Glu

415

Ser

240

Asn

Tyr

Thr

Thr

Pro

320

Gly

Val

Ala

Val

Ile

400

Gly

Thr



Gly Trp His Ser Pro Ile Gln Ile Gly Val Ile Tyr Thr Met Asn Pro
435 440 445

Leu Ala Ile Thr Trp Val Thr Asn Thr Val Leu Ser Arg Pro Gly Ser
450 455 460

Ala Gly Cys Asp Trp Asn Asn Arg Cys Pro Lys Ala Cys Leu Ser Gly
465 470 475 480

Val Tyr Thr Asp Ala Tyr Pro Ile Ser Pro Asp Tyr Asn His Leu Ala
485 490 495

Thr Met Ile Leu His Ser Thr Ser Thr Arg Ser Asn Pro Val Met Val
500 505 510

Tyr Ser Ser Pro Thr Asn Met Val Asn Tyr Ala Gln Leu Thr Thr Thr
515 520 525

Ala Gln Ile Ala Gly Tyr Thr Thr Thr Ser Cys Phe Thr Asp Asn Glu
530 535 540

Val Gly Tyr Cys Ala Thr Ala Leu Glu Leu Thr Pro Gly Thr Leu Ser
545 550 555 560

Ser Val Gln Pro Ile Leu Val Met Thr Lys Ile Pro Lys Glu Cys Val
565 570 575

<210> 133
<211> 1122
<212> DNA
<213> artificial sequence

<220>
<223> ApoE.HCR-hAAT

<400> 133
gttaggctca gaggcacaca ggagtttctg ggctcaccct gcccccttcc aacccctcag 60
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ttcccatcect
gcctactcat
ctccctgect
acctccaaca
cgtggtttag
aaggattctg
ctcacgccac
actcctttcg
taggcggecg
ggggtgacct
ttaaatacgg
gacagtgaat
tctagtcgtc
cgctgtctgce
ctgcgctaag
tgatgccttt
gcttgaggtg
actttgcctt
<210>
<211>

<212>
<213>

134
2428
DNA

<220>
<223> LP1B

<400> 134

ccagcagctg
gtccctaaaa
gctgaccttg
tccactcgac
gtagtgtgag
cagtgagagc
cccctccacc
gtaagtgcag
actcagatcc
tggttaatat
acgaggacag
gatccccctg
gaccactttc
gagggccagc
attgtcagtt
gagggtggcc
tggcaggctt

tctctccaca

tttgtgtgct
tgggcaaaca
gagctggggc
cccttggaat
aggggtaccc
agagggccag
ttggacacag
tggaagctgt
cagccagtgg
tcaccagcag
ggccctgtct
atctgecggcc
acaatctgct
tgttgggsty
tccaaaaacg
gcgtccatct
gagatcgatc

ggtgtccact

artificial sequence

gcctctgaag
ttgcaagcag
agaggtcaga
ttcggtggag
ggggatcttg
ctaagtggta
gacgctgtgg
acactgccca
acttagcccc
cctcccccgt
cctcagcttc
tcgacggtat
agcaacctga
agtactccct
aggaggattt
ggtcagaaaa
tgaccataca

cccaggtcca

tccacactga
caaacagcaa
gacctctctg
aggagcagag
ctaccagtgg
ctctcccaga
tttctgagcc
ggcaaagcgt
tgtttgctcc
tgcccctctg
aggcaccacc
cgataagctt
ggaggttatc
ctcaaaagcg
gatattcacc
gacaatcttt
cttgagtgac

ac

acaaacttca
acacacagcc
ggcccatgcc
gttgtcctgg
aacagccact
gactgtctga
aggtacaatg
ccgggeages
tccgataact
gatccactgc
actgacctgg
gatatcgaat
gtacgaaatt
ggcatgactt
tggcecgegg
ttgttgtcaa

aatgacatcc

ccaccgecggt ggecggecget ctagecttcct tagcatgacg ttccactttt ttctaaggtg

gagcttactt ctttgatttg atcttttgtg aaacttttgg aaattaccca tcttcctaag

Page 410

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1122

60

120



cttctgcttc
accaacattg
tgtttggatc
gatttttttt
agcatagcac
tagaaaataa
ttaacatagg
gctgatacca
agttttccat
agcaatagga
ataaaaatta
ttggtgttaa
cacggggacc
atggtattgc
tttaataaat
tacttatata
atggatgaat
atcatctatt
actgtaatac
taagttttag
taaaacaata
aatattccaa
aatttgttgt

accttgctct

tctcagtttt
ctccacaagc
gcataggtag
gatttagaac
agagcaatgt
cctgcgttac
gacgagatgg
gggaatgttt
gtacatgcag
aaaggccaac
aaactaatga
gtacgctgga
ataagttact
ttgctgaaat
gaattttaat
cccaataata
ctatctctat
tgatatgtgt
catttatagt
ctgggtgact
aattctaaag
agttgagcta
ctattttctt

gtagaccagg

ctgcttgctc
acaaattcat
ctaaagaggt
cttcccctct
tctactttaa
agcatccact
tactttgtgt
gttcttaaat
aaagaagttt
ttgtctacgt
aatggcagtc
gctgtcacag
gacattcgtt
tgttttgcaa
ttatctcaat
tctaacaatc
atactctata
aaagtttaca
tacttgcaaa
ggttggaaaa
ttttagaagt
cagaaatttc
ttgagataca

ttggtcttga

attccacttt
ccagagaaaa
ggcaacccac
ctgttcctag
ttactttcat
cagtatccct
ctcctgctct
accatcattc
ggactgatca
ttagtatgtg
ttacacattt
ctaccaatca
tcccattcca
aaaaaacccc
gttataaaaa
atttttaaac
tactctaaaa
tgtgagtaga
actaactgga
ttttaggtaa
gatcataatc
aacataagat
gttttttctg

actcagagat

tccagctgac
taaattctaa
acatccttag
actacactac
tttcttgtat
tgagcatgag
gtcagcaggg
cggacgtgtt
atacagtcct
gctgtagaaa
ttggcagctt
ggcatgtctg
tttgaataca
ttcaaattca
agtcaatttt
atttgtttat
aagaagaaag
catcagatgc
attctaggac
gtactgaaac
aaatattacc
aattttagct
tctagctttg

ctgcttgect

Page 411

cctgccccct
gttttatagt
gcatgagctt
acattctgca
cctcacagcc
gtgacactac
cactgtactt
tgccttggcec
ctgcctttaa
gggtatagat
atttaaagtc
ggaatgagta
cacttttgtc
tatatattat
aataattagg
tgagcttatt
accatagaca
tccatttctc
ttaaatattt
caagagatta
ctctaatgaa
gtaacaatgt
gctgtcctgg

ctgccttgca

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



agtgctagga
attataaagc
ctggagaaca
aatctgcagc
ctgatctatg
aacattaaat
aatttcttaa
gcttggettg
gcccacactg
gttttacata
aggggaacag
aagatggtat
tgatctacag
ctttcctatc
ccgtcgacct
<210>
<211>

<212>
<213>

135
530
DNA

<220>
<223>

<400> 135
cggcctctag

cagccctccc
atgccacctc
cctggegtgg

ggggcgactc

LP1B

ttaaaagcat
tctggctttg
tacagactgt
aataattatg
aaacatagat
atgaaagaag
gaaatactaa
aactcgttct
aaatgctcaa
actttaatga
ctccagatgg
gattttgtaa
ttattggtta

aaccccggga

C€gaggessss

actcgagccc
tgcctgctga
caacatccac
tttaggtagt

agatcccagc

gtgccaccac
tgacattaat
gagcagatgt
agcagaatta
aagcatgcag
cactttatta
gctgatgcag
ccagcttggg
atgggagaca
atggacaaag
caaacatacg
tggggtagga
aagaagtata
tcccececgggce

cccggtac

artificial sequence

taaaatgggc
ccttggagct
tcgacccctt
gtgagagggt

cagtggactt

tgcctggcta
ctttcagata
tcagaggtat
ctgacacttc
gcattcatca
atacagttta
agtgaagagt
atcgacctgc
aagagattaa
tcttgtgcat
caagggattt
accaatgaaa
ttagagcgag

tgcaggaatt

aaacattgca

ggggcagagsg

ggaatttcgg

ggacacagga

agcccctgtt

caatctatgt
ataagtcttt
atttgcttag
cattttatac
tagttttctt
gatgtgtttt
gtgtgaaaag
aggcatgctt
gctcttatgt
gggestegses
agtcaaacaa
tgcgaggtaa
tctttctgca

cgatatcaag

agcagcaaac
tcagagacct
tggagaggag
cgctgtggtt

tgctcctecg
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tttataagag
tggattgtgt
gggtgaattc
attctacttg
tatctggaaa
gccatctttt
cagtggtgca
ccatgccaag
aaaatttgct
gtggggttag
ctttttggca
gtatggttaa
cacagatcac

cttatcgata

agcaaacaca
ctctgggccc
cagaggttgt
tctgagccag

ataactgggg

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2428

60

120

180

240

300



tgaccttggt taatattcac cagcagcctc
atacggacga ggacagggcc ctgtctcctc
gtgaatccgg actctaaggt aaatataaaa
attctaattg tttctctctt ttagattcca
<210> 136
<211> 252
<212> DNA

<213> artificial sequence

<220>
<223> HLP

<400> 136
tgtttgctge ttgcaatgtt tgcccatttt

gccaggggge gactcagatc ccagccagtg
tggggtgacc ttggttaata ttcaccagca
cttaaatacg gacgaggaca gggccctgtc
ggacagtgaa tc

<210> 137

<211> 212

<212> DNA

<213> artificial sequence

220>
<223> EFla core promoter

<400> 137
gggcagagcg cacatcgeccc acagtccccg

cgggtgccta gagaaggtgg cgecggggtaa
gcctttttcc cgagggtggg ggagaaccgt

tttttcgcaa cgggtttgecc gccagaacac

<210> 138

ccccgttgec cctctggatc cactgcttaa
agcttcaggc accaccactg acctgggaca
tttttaagtg tataatgtgt taaactactg

acctttggaa ctgaaccggt

agggtggaca caggacgctg tggtttctga
gacttagccc ctgtttgctc ctccgataac
gcctccceccg ttgecccctet ggatccactg

tcctcagctt caggcaccac cactgacctg

agaagttggg gggaggggtc ggcaattgaa

actgggaaag tgatgtcgtg tactggctcc
atataagtgc agtagtcgcc gtgaacgttc

ag

Page 413

360

420

480

530

60

120

180

240

252

60

120

180

212



<211>
<212>
<213>

1163
DNA

<220>

<223> EFla

<400> 138
ggctccggtg

ggaggggtcg
gatgtcgtgt
gtagtcgccg
gtgtgtggtt
acttccacct
gcgctttagg
gccgegtgeg
ccatttaaaa
atgcgggcca
cccgtgegtc
tcggacgggsg
gtatcgcccc
gatggccgct
agcgesecess
catgtgactc
ggagtacgtc
agtgggtgga
gcctttttga

ttcttccatt

cccgtcagtg
gcaattgaac
actggctccg
tgaacgttct
ccecgegggcec
ggctccagta
agccccttcg
aatctggtgg
tttttgatga
ggatctgcac
ccagcgcaca
gtagtctcaa
gccctgggeg
tcccggecct
tgagtcaccc
cacggagtac
gtctttaggt
gactgaagtt
gtttggatct

tcaggtgtcg

artificial sequence

ggcagagcegce
cggtgcctag
cctttttccc
ttttcgcaac
tggecctcttt
cgtgattctt
cctcgtgcett
caccttcgcg
cctgctgcega
actggtattt
tgttcggcga
gctggeeggce
gcaaggctgg
gctccagggg
acacaaagga
cgggecgecgt
tggegggags
aggccagctt
tggttcattc

tga

acatcgccca
agaaggtggc
gagggtgges

gggtttgeccg

acgggttatg
gatcccgagc
gagttgaggc
cctgtctcgc
cgettttttt
cggtttttgg

ggcggggect

ctgctctggt
cccggteggc
gctcaaaatg
aaagggcctt
ccaggcacct
ggttttatgc
ggcacttgat

tcaagcctca

cagtccccga
gcggggtaaa
gagaaccgta
ccagaacaca
gcccttgegt
tggagccagg
ctggectggg
tgctttcgat
ctggcaagat
gcecegeggcec
gcgagegegs
gcctggectc
accagttgcg
gaggacgegs
tccgtcctca
cgattagttc
gatggagttt
gtaattctcc

gacagtggtt

Page 414

gaagttgggsg

ctgggaaagt
tataagtgca
ggtaagtgcc
gccttgaatt
ggcgggectt

cgectggggcc

aagtctctag
agtcttgtaa
ggcgacgees
ccaccgagaa
gcgecgecgt
tgagcggaaa
cgctcgggag
gccgtcgcett
tggagctttt
ccccacactg
ttggaatttg

caaagttttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1163



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

139
510
DNA

<220>

<223> hPGK

<400> 139
ggeetteges

tgggcgtggt
cgttcgcagc
tgctccgecc
ggaagccgca
gcgecgaccg
cggecgggaa
geeegegegs
cgttgaccga
<210>
<211>

<212>
<213>

140
39
DNA

<220>

<223>

<400> 140

mCMV

ttgcgecttt
tccgggaaac
gtcacccgga
ctaagtcggg
cgtctcacta
cgatgggctg
ggggceggtgc
tgttccgcat

atcaccgacc

artificial sequence

tccaaggcag
gcageggesgce
tcttcgecge
aaggttcctt
gtaccctcgc
tggccaatag
gg88agecges
tctgcaagcc

tctctcccca

artificial sequence

ccctgggttt

cgaccctggg
tacccttgtg
gcggttecgeg
agacggacag
cggctgctca
gtgtgggecg

tccggagcegce

ggtaggecgtg tacggtggga ggcctatata agcagagct

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

141
1212
DNA

220>
<223> Ubc

<400> 141

artificial sequence

gcgcagggac
tctcgcacat
ggccccccegg
gcgtgecgga
cgccagggag
gcgggecscs
gtagtgtggg

acgtcggcag

Page 415

gcggcectgcetc
tcttcacgtc
cgacgcttcc
cgtgacaaac
caatggcagc
ccgagagcag
ccctgttcect

tcggctccect

60

120

180

240

300

360

420

480

510

39



gtctaacaaa
aaaattacat
cacactcgcc
ggtacataaa
cggcgectgt
aaaagcctac
gggtgacgtc
ggcaccgcca
aaacttcacg
cccgcattag
gtttcaacga
gccattttgc
ctacagccct
aaagccccgg
acaagaaccg
ccttatataa
gggactactt
ccaagtcccg
agcagcgggc
cgtctgacgt
ggcgcgeags
<210>
<211>

<212>
<213>

142
408
DNA

<220>

aaagccaaaa
attgacccaa
aaccccgagc
accgaccaaa
cgattcagga
cgcacaccta
acgacacgac
taactgccgc
tcagggtccc
cgaaggcctc
cctcacagcc
tgcgctcccc
tggcggtctc
ccagcccagc
cgacccaaat
tcatcggcgt
ttcctcgect
tcctaaaatg
cgctgtcctg
ggcagcgctc

CccC

acggccagaa
atgattacat
gcatagttca
gaaactgacg
gagcctaccc
ccggeaggtg
gagggcegcegc
ccccgcaaca
cagatggtgc
aagaccttgg
cgcctcacaa
ccaaccccca
tccacacgct
agcccgctac
cccggetgeg
tcaccgcccc
gttccgctct
tccttctgcet
agcgtccggg

gccgtgagga

artificial sequence

tttagcggac
ttcaaaaggt
aaaccggagc
cctcacttat
taggcccgaa
gccccaccct
gctcccaaag
gacgacaaac
cccagcccat
gttcttgccg
gcgtcttcca
gttcagggca
tccgtcccac
tcaccaagtg
acggaactag
acggagatcc

ctggaaagaa

gatactgggg
cggaaggatc

g8gggececc

aatttactag
gcctaaaaaa
ttcagctact
ccctecccctce
ccctgegtcec
gcattataag
gtacgggtgc
cgagttctcc
ctcacccgaa
cccaccatgc
ttcaagactc
accttgctcg
cgagcggcecc
acgatcacag
ctgtgccaca
ctccgcagaa
aaccagtgcc
ttctaaggcc
aggacgctcg

cgcgeggagsc

Page 416

tctaacactg
cttcacaaaa
taagaagata
accagaggtc
tgcgacggag
ccaacagaac
actgcccaac
agtcagtgac
taagagcttt
cccccacctt

gggaacagcc

cggacccaga

ggcggeceacg
cgatccacaa
cccggegegt
tcgccgagaa
ctagagtcac
gagtcttatg
ctgcgeccectt

gCCaaaaccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1212



<223> SFFV
<400> 142
gtaacgccat
agggcgggta
tcggccccgg
caagaacaga
tgtttccagg
agcctgcttc
aacccctcac
<210> 143
<211> 23
<212> RNA
<213>

<220>

<223> miR-
<400> 143

tttgcaaggc
catgaaaata
cccggggeca
tggtccccag
ctcccccaag

tcgcttctgt

tcggcgcegcec

142

atggaaaaat
gctaacgttg
agaacagatg
atatggccca
gacctgaaat
tcgcgecgcett

agtcctccga

artificial sequence

uguaguguuu ccuacuuuau gga

<210> 144
<211> 21
<212> RNA
<213>

220>

<223> miR-
<400> 144

142

artificial sequence

cauaaaguag aaagcacuac u

<210> 145
211> 23
<212> RNA
<213>

<220>

<223> mir-

181a-2

artificial sequence

accaaaccaa
ggccaaacag
gtcaccgcag
accctcagca
gaccctgcgc
ctgcttcccg

cagactgagt

gaatagagaa
gatatctgcg
tttcggcccc
gtttcttaag
cttatttgaa

agctctataa

cgcecggg
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gttcagatca
gtgagcagtt
ggcecegaggc
acccatcaga
ttaaccaatc

aagagctcac

60

120

180

240

300

360

408

23

21



<400>

145

aacauucaac gcugucggug agu

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

<220>
<223>

<400>

146

22

RNA

artificial sequence

mir-181a-2

146

accacugacc guugacugua cc

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

<220>
<223>

<400>

147

23

RNA

artificial sequence

mir-181b-1

147

aacauucauu gcugucggug ggu

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

<220>
<223>

<400>

148

21

RNA

artificial sequence

mir-181b-1

148

cucacugaacC aaugaaugca a

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

<220>
<223>

149

22

RNA

artificial sequence

mir-181c

Page

23

22

23

21

418



<400>

149

aacauucaac cugucgguga gu

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

<220>
<223>

<400>

150

22

RNA

artificial sequence

mir-181c

150

aaccaucgac cguugagugg ac

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

<220>
<223>

<400>

151

23

RNA

artificial sequence

mir-181a-1

151

aacauucaac gcugucggug agu

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

<220>
<223>

<400>

152

22

RNA

artificial sequence

mir-181a-1

152

accaucgacc guugauugua cc

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

<220>
<223>

<400>

153

23

RNA

artificial sequence

mir-181b-2

153

Page

22

22

23

22

419



aacauucauu gcugucggug ggu

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

<220>
<223>

<400>

154
20
RNA
artificial sequence

mir-181b-2

154

cucacugauc aaugaaugca

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

<220>
<223>

<400>

155

23

RNA

artificial sequence

mir-181d

155

aacauucauu guugucggug ggu

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

<220>
<223>

<400>

156

21

RNA

artificial sequence

mir-181d

156

ccaccggggg augaauguca ¢

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

<220>
<223>

<400>

157

22

RNA

artificial sequence

miR-223

157

cguguauuug acaagcugag uu

Page

23

20

23

21

22
420



<210> 158

<211> 22

<212> RNA

<213> artificial sequence

<220>
<223> miR-223

<400> 158
ugucaguuug ucaaauaccc ca 22

<210> 159
<211> 21
<212> RNA
<213> miR-126

<400> 159
cauuauuacu uuugguacgc g 21

<210> 160

<211> 22

<212> RNA

<213> artificial sequence

<220>
<223> miR-126

<400> 160
ucguaccgug aguaauaaug cg 22

<210> 161
<211> 628
<212> DNA
<213> artificial sequence

<220>

<223> hAAT

<400> 161

agatcttgct accagtggaa cagccactaa ggattctgca gtgagagcag agggccagct 60
aagtggtact ctcccagaga ctgtctgact cacgccaccc cctccacctt ggacacagga 120
cgctgtggtt tctgagccag gtacaatgac tcctttcggt aagtgcagtg gaagctgtac 180

Page 421



actgcccagg
ttagcccctg
tccceccgttg
tcagcttcag
actctcttaa
gttacaagac
ttgcgtttct
ggtgtccact
<210>
<211>

<212>
<213>

162
577
DNA

<220>
<223>

<400> 162
ctcgaggtca

ggggcaggtg
gaggcecegega
cgccceggac
atgttgagta
ttgaacaggg
tcgtagagcg
tacttattct

tggcagggat

agccgtcaca

<210> 163

caaagcgtcc
tttgctcctc
cccctctgga
gcaccaccac
ggtagccttg
aggtttaagg
gataggcacc

cccagttcaa

attcacgcga
acgtttgccc
ttgccgcaat
ggtatcgata
agatggaaaa
gccgggegat
agtgttccga
ccttttgttg
cagcagcctg

cagatccaca

gggcagcgta
cgataactgg
tccactgctt
tgacctggga
cagaagttgg
agaccaatag
tattggtctt

ttacagct

artificial sequence

Enhanced transthyretin

gttaataatt
agcgcgegct
cgcgaggesc
agcttaggag
ctactgatga
cagcaggtag
tactctaatc
actaagtcaa

ggttggaagg

agctcctgcec

ggcggecgac
ggtgaccttg
aaatacggac
cagtgaatgt
tcgtgaggca
aaactgggct

actgacatcc

accagcgegg
ggtaattatt
aggtgacctt
cttgggctgc
cccttgcaga
ctctagagga
tccctaggca
taatcagaat

agggggtata

accatgg

tcagatccca
gttaatattc

gaggacaggsg

ccccctgatc
ctgggcaggt
tgtcgagaca

actttgecctt

gccaaataaa
aacctcgcga
tgcccagcgc
aggtcgaggg
gacagagtat
tccccgtctg
aggttcatat
cagcaggttt

aaagcccctt
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gccagtggac
accagcagcc
ccctgtctcc
tgcggccgtg
aagtatcaag
gagaagactc

tctctccaca

taatccgcga
atattgattc
gcgttcgcecc
cactgggagg
taggacatgt
tctgcacatt
ttgtgtaggt
ggagtcagct

caccaggaga

240

300

360

420

480

540

600

628

60

120

180

240

300

360

420

480

540

577



<211>
<212>
<213>

1503
DNA

<220>

<223> tran

<400> 163
cccacctccc

tccactactc
actctatcag
ggcttgtatt
gacaaaaacc
cacatgcgcg
gagtaatgaa
gaaaagaatc
gcaagtttgg
gagtcagtaa
tgccattctg
gcgggtggat
aggatgacct
gagccaggsc
aaggaaggaa
agaacacaca
aaagcttcca
aagggttttt
atttaagcct
gtctaaaatc

agaaatatgt

sthyretin

ggagtcctct
cctgtaagct
ttatgggaat
tgtccaaaat
tgccttagtt
tgcgcgcegca
tcatcaaatc
tgctgtcaat
ttctgtcaaa
agaagatttg
gcccagctca
tgcttgagct
gagcccggga
gttggagtga
gggagegags
cacacataca
aatgacttag
ccttgttgac
gtgcagctag
ttgcatctaa

gagggaggaa

artificial sequence

cctgcacatt
cctgtgettc
gttccctcaa
atttgtcttc
tatccatgaa
cacacacaca
atcataattt
catggcttct
aaccagctgt
gttctctgta
gtggctcaca
caggagttcg
ggtcaaggct
gaccctgtca
gaagatgcca
cacatgcaca
tttggctaaa
ccatggatcc
atgtcattca
aatgagagac

aaaattaccc

ctcatgttcc
acaatttctt
ttcttagtgc
tctatgtttt
caaagccacg
cacacacata
ctggacttgt
ggttctcaca
cagccttgtt
tttcaggggc
cgtgtaatcc
agaccagcct
gcagcgagct
aaaaaaaaaa
ttcttagatt
cacacattgt
atgtaggctt
atcaagtgca
acatgaaata
aaaaaatcta

ccaagaatgt

tgaaaggctt
gttgaatttt
tccaaaccgg
ctacatgttt
catgctagtg
cacacagaga
attaataagt
gtcatctcta
cctgcatgcc
atcaatgcca
cagcactttg
gggcaagagsg
gtgatcgtgc
aaaaaaggaa
gaagtggact
ggagaaattg
ttaaaaatgt
aacattttct
cattattaca
taaaaatgga

tagtgcacgc
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ttctgtccct
ttctaatctg
acttgctctt
gtcttataag
gacacacaca
ctttgtatgt
cggccaggasg
ctttcttcca
caatgcagaa
ggttgaaata
gaaggccaaa
ctgaggtgesg
cactgcactc
ggaaaaaagg
ttatctgggc
ctgactaagc
gagcactgcc
aatgcactat
acttgcatct
aaacatgcat

agtcacacag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ggagaagact atttttgttt tgttttgatt

gtgacctaac tggtcaaatg acctattaag

ctaatctctc tagacaaggt tcatatttgt

agtcaataat cagaatcagc aggtttgcag

agg

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

164
DNA
<220>
<223>

<400> 164
ccgggcgtes

cttgaacccg
agcaacaaga
tgaatttaaa
atcagctttg

tggggggcaa

aaatgctttg
aagggccagg
aaggtgatca
tcttttcctg
ttttactggg
tttctccccg
cttacccgac

cctttctcect

1437

Apoa2

tggcgcatgt
ggaggtggag
gcaaaactcc
acaaaagtta
cgcctccact
aagggtgaaa
aacctgggaa
gctattgccc
aatgaccagg
ccagagccct
ggtagggtat
tctcattaca
cctcattccc

ttcttctgct

artificial sequence

ctgtaatccc
gttgcagtga
gtctcaggaa
aaaaacaaag
gtcaccctca
gatacaaaag
tgtacctctc
ctgctgactc
tgccttcaac
ccattgggag
gttcagtgat
cattaactca
ctaaccccca

ccccaatatc

gttttgtttt
aatatttcat
atgggttact

tcagattggc

agctacttgg
gccgagatca
aacaaacaaa
atttcttggt
ggaatgttcc
cttctgatat
cccctccccc
aatattggct
ctttaccctg
gggacggecsg
cagcatccag
aaaacggaca
tagccctcaa

tctctgccaa

gttttggttg
agaacgaatg
tattctctct

agggataagc

gatgctgagg
tgccattacg
aaaacctgca
ctctggtcac
acatactcag
ctatttaact
acccccaaca
aatcactgcc
gtagaagcct
gaagctgttt
gtcattctgg
agatcattta
ccctgteccect

gttgcagtaa
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ttttgttttg
ttccgatgct
ttgttgacta

agcctagctc

caggagaatc
ctccagcctg
catatacttc
tacctccctc
cgagtatgct
gatttcaccc
ggagtgagac
tagaactgat
cttattcacc
tctgaatttg
gctctecctgt
cacttgccct
gatttcaatt

agtgggataa

1320

1380

1440

1500

1503

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ggttgagaga
atgggttgat
tcctgcttcec
tatacctgaa
atcaccatga
ctcacataat
gtaaacagac
cagagacgct
tgggcttcag

cctggggags

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

165
DNA
<220>
<223>

<400> 165
agctcctggg

tttgctttga
tgctgtgtga
tctggctatc
atttccagag
aggacctttg
gctccatctc
aggaccagcc
taatgaccta

cagctaagtc

1267

tgagatctac
ggtattccat
tgttgcactc
gtgtaccccc
gtcttccatg
ccctgcccca
aggtatatag
ggctaggtaa
ttgtggagag

agctgaagcc

Cyp3a4

gcctgecectc
actccaattc
cctgcagtga
tgggcagctg
agaaggggcc
aagggttcac
atccatgccc
tgaaagtgca
agaagtcacc

aactccacca

ccataatgga
gggttgatat
aagtccaagg
ttagcctcca
tgcttgtcect
ctgggcccat

ccccttcectc

gataaggagg
ggagagagcc

catttggctt

artificial sequence

ctcccattag
cacccccaag
ccactgcccc
ttctcttctc
actctttggc
aggaagcagc
tgtctctcect
gagacagcag
agaaagtcag

gcctttctag

ataaagacac
gtcagagctt
acctcagatc
ctaagagctg
ctcctccccc
ccatagtccc
tccagccagg
caagatgtgt
aggttggaat

cagtgtcccc

aaaatcctcc
aggctgggac
atcattgctg
tcctttctct
aaagaacctg
acaaattgat
ttaggggtcc
ctgaggcaca
aagggatgac

ttgcccactg

catgagcttt
tccagagaaa
tcaaaagaat
taccccctgc
atttctccaa
tgtcacctga
gcaggcacag
gagcagcatc

gggcagcagg

Caaaccccca

acttgtcaaa
catcttattg
gctgaggtgg
cctgtttcca
tctaacttgc
actattccac
ccttgccaac
gccaagagct
atgcagaggc

tgtgtacagc
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ccatggtatg
taacttggaa
gaacctcaaa
ctctcacccc
cttgtttatc
cagggggtgs
acaccaagga
caaagaggcc
tagggagatc

ccaccct

aaggaagcca
gagtccttga
ttggggtcca
gacatgcagt
tatctatggc
caagccatca
agaatcacag
ctggctgtat
ccagcaatct

accctggtag

900

960

1020

1080

1140

1200

1260

1320

1380

1437

60

120

180

240

300

360

420

480

540

600



ggaccagagc
cagggaaaca

tgaaggggat
aggaaagact
ctaggggsgca
tgaatttcaa
ttaatagatt
actccccagt
ggtcagtgag
aactgcaggc
tctagcatat
ccatgca
<210>

<211>

<212>
<213>

166
661
DNA

<220>
<223>

<400> 166
gaatgcatgg

aaatgttggt
ctgtgaccgg
agtcttcccg
tcactaggtg
cccccactca

tgctgactta

catgacaggg
ggcgtggaaa
ggaaagtgcc
ctaagagaag
caggcacact
gtattttgga
ttatgccaat
aacattgatt
tggtgtgtgt
agagcacagg

aaacaatcca

MIR122

ttaactacgt
caagagctct
tgactcttct
tgaggaacgt
acctgtcttc
gcagaggaat

gtggcctaag

aataagacta
cacaatggtg
caggggagsa
gctctgtctg
ccaggcatag
atgaggacag
ggctccactt
gagttgttta
gtgattcttt
tggccctgcet

acagcctcac

artificial sequence

cagaaatgac
acgtagcatg
gtctctagaa
taaactggtt
tctgecctcegg
ggactttcca

gtcgtgccct

gactatgccc
gtaaagagga
aatggttaca
tctgggtttg
gtaaagatct
ccatagagac
gagtttctga
tgatacctca
gccaacttcc
actggctgca

tgaatcactg

cagttcaaga

agccaaggat

atctggggag

ggaagttggg

tggcctccat
atcttgctga

ccctccccca

ttgaggagct
aagaggacaa
tctgtgtgag
gaaggatgtg
gtaggtgtgg
aagggcagga
taagaaccca
tagaatatga
aaggtggaga

gctccagccc

ctgtgcaggg

ggagaatgag
ctattgaact
gtgaccaggt
gttctgaggg
ggctgecctgc
gtgtgtttga

ctgaatcgat
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cacctctgtt
taggattgca
gagtttggtg
taggagtctt
cttgttggga
gagaggcgat
gaacccttgg
actcaaagga
agcctcttcc
tgcctccttc

caggaaagct

attggcttcc
tagtaggctc
catacatggc
gaagatgtat
tggccgcaca
ccaaaggtgg

aaataatgcg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1267

60

120

180

240

300

360

420



acttatcaga aagagaaaga attgtttact

ggagaggcct aaagccacag aagctgtgga

cttggactga gaggaccgga gctgactggg

gacccccctg agtgatcagg ccgttctttg

g

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

167
DNA
<220>
<223>

<400> 167
gcagctttgg

tggatgtggg
actcctagat
ccctagaggg
ttgaaatgca
ccaggcacta
aaagcaacaa
gtaaaataaa
tgagaaggta
ctatttgttc
gactaattac
ttactgtcaa
cgagaggctg
tcactagccc

agcttggaaa

1299

hemopexin

gagtgggccc
gccgagacac
ctcattatgc
ggggaaattg
tttttgcatt
ttttaggagt
caaccatcac
acaagcaagg
gcatttaagc
tgggttggtt
tagtagtggt
cccttcactt
ggcatggggc

aagggtaaag

aagctgttct

artificial sequence

aggaagtact
tggagagaga
ctactaccat
tcagaaattt
tttttcattc
cagggatata
cagataagta
gtctgaaatg
aggagtcagc
aaataaagct
ggtgctctct
ccaggcactt
ttggacattt
ctgaagaggc

ctgagtattt

tttaaaccct
aggcgccatc
ggtaagtgcg

gggtggecegc

gaggatagca
aacaggactg
aacctacccc
ggctgcaaca
aacaaatatt
taatggtaaa
gacagatgaa
gctagataag
tagaaatatt
ttttccccca
ggaagagaga
tttgcaaagc
gacaacagtg

ttgggcatgc

ggatcccata
ctgcctgcca
gctctccccc

tgaccgagaa

ggtgagatcc
tcagataaag
caattcctaa
ctagcaacac
tctggaacaa
caagacaggc
agaatttcaa
gtggtcaaga
gtgaaattcc
aggtggaaac
cacctcctgt
cctttgccag
agacattatt

cccagaaagg

aagggagagsg
caggaagggc
ggcgectgcec

atgacgggag

caggaagaga
ggcgtctgtg
tattctccta
tactcagtac
ctcttatatg
aaaacaaagc
gttttagtaa
aaggcttcat
agttacagtt
taccaagaaa
ttctgcctca
tcagggaagg
gtccccagac

cccctgatga

ctaagtaagt ttatctgtgt gtgtggttac
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480

540

600

660

661

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



taaaagtagt
gcaatattag
aggtgatcct
gagagtcaca
ggttgggeses
accttatttg
ccagtagagt
<210>
<211>

<212>
<213>

168

DNA

<220>

<223> VEC

<400> 168
cccctgecect

aatggatccc
atggcctcag
acccctgtct
tcaacctgcc
acactcccca
ctctgecttgc
aaaaacagaa
tcagttgatc
cctggtcagc
gatccagcct

ccttgtgagg

aagtattgct
ttccctcctt
cagtctactc
gctggacgtc
cagctgeccgg
cagtgatgta

tggaggtggs

1594

cctcctctgc
caaatgtcag
atgccagcca
cccccaccag
tgagacagag
tcttgtgctc
ccagctatat
gcaactcttc
tggggtgagce
agaatcttgg
cagcgtcact

atgaggctgt

gtctctagct
ttctcacctc
acttccctga
agcagtgtag
gaaaaaggag

atcagccaat

ggtggtgctg

artificial sequence

cctctcctgg
agggtccaag
taagctgttg
cctgacacct
gaatcactat
tgatttacta
aataaaacaa
aaaggacaga
ccagtcctct
cccctcectt
gtcttccacg

gattatcccc

gccttagagc
ccccattgtg
cttatggatg
cccagttact
tcttggattc
attggcttag

ctgccaact

cattcctcct
tcctccctcc
ggttccaaac
ccacctgggt
cccctcctcc
aacggccctg
gtttgggact
ttcccaggat
gtagttttta
ccccccagec
cccctcectttg

attttacaga

agggcttgac
gagataaact
cctggaccca
gcttgaaaat
agatttctgt

tcctgggaga

tcatcatggg
ctccaagctc
ctcgactcca
atctaacgag
tccaaaaata
ggccctctct
tcccaaccat
ctgccctggg
gaagctcctc
tcttggttct
attctcgttt

tgaggaaact

Page 428

acagtacaca
caatcacaaa
ttgccagtgt
tgctgaaggg
ccagaccctg

cagcacattc

accctcttct
atccatgccc
ggctggactc
catctcaaac
tccttccatc
ttctcagggt
tcacccatgg
agattccaaa
ctatgtctct
tctgggctct
atgtcaaaag

gtggctccag

960

1020

1080

1140

1200

1260

1299

60

120

180

240

300

360

420

480

540

600

660

720



gatgacacaa
atatccctaa
tgcccgetct
tcccatctcc
atcaccacag

tataccccag

aaaatggggs
gccaagggtc
gccgggagta
agacagccat
ccagccctca
gctggaaaac
ccaaagacgg
aggcagtcca
acactcccct
<210>
<211>

<212>
<213>

169

DNA

<220>

<223> PAL

<400> 169
atggactaca

agcagccagc
aagctgacca

adCaacaccg

gaaagcggceg

1731

ctggccagag
atgcaaacat
gaccaggaga
tgaagcctcc
aaaatcaagc
ctgggtggac
tgatgacacc

CcCCacagcca

ggggttcaag
ccggggecga
caaaggaaca
ctgaagggga
tcggctgaca
acggaacaga

cCaccCccCaaa

aagacgatga
agtttagctt
tcaacgacgt
atatcctgca

agcccatcta

gtcacatcag
cccctacaga
agccaacctg
ctgtcacctt
tctggggcta
aagcacctta
tgcctgtagc
ggctctttgc
tggggtgccc
ggcagccgcc
ataacaggaa
ggcagccagsg
ggctccacag
aacatccctc

cccgccaccc

artificial sequence

cgacaaggcc
caccggcaac
ggccagagtg
gggcatccag

cggcgtgaca

aagcagagct
ccgaggctgg
gtcctccaga
taaagtccat
ggctgacccc
aacccgctga
attccaagga
aggtgctggg
caggcagggt

caccgcaggg

accatcccag
cctccctcgc
agctccactc

agcccacagg

tgcg

aagacactgt
agcagcgcca
gcccggaatg
gccagctgeg

tctggctttg

gggtcacttg
caccttagag
gccaagagct
tcccacaaag
agctagattt
gcctcagcett
gggttaaatg
ttcagagtcc
ccagtgccag
cctgcctatc
ggggaagtgg
cagcggggtg
acgctcagcc

cacggtgagt

ctcaggccca
acgtgatcat
gcacactggt

actacatcaa

gcggeatggce
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actccaccca
ctggagtcca
tctgtccctt
acatcatggg
ttggctcttt
cccgggctat
tgatgctgca
cagagctgag
ccctctgtgg
tgcagccagc
gccagggceca
tggctcccect
ctggacggac

gggggctccc

gagcaagacc
cggcaaccag
gtccctgacc
caacgccgtg

taatgtggcc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1594

60

120

180

240

300



atcagcagag
gctggcaaca
cacatgagag
aacgctggcg
gtgcctctgt
ttcaacggca
acactgctgc
gccgccaatt
ctggatattc
aagccccatc
cagctcgtgc
gaccggtaca
cagatcgcca
gtggacaacc
atggaccacc
ctgctggcaa
agaaaagtga
ctgaccttct
cagaacatca
ttccagaact
tacaagaaaa
tattctgccg

aacgacaacg

ggcggagtga

agcaggccag
aactgcccct
gegecagegsg
tgacccctta
cttacatcac
aagagatgga
ccaaagaagg
gcgtgtacga
aggccctgaa
ctggacagct
gggatgagct
gcctgagatg
agcagatcga
aggcctctta
tgaggtacta
gccccgagtt
acatgggcct
acggcaactc
actcccaggg
acgtggcaat
caggccacta
tgcggcatgt
agcagggcct

ttgtgcaggc

cgagctgcag
ggctgatgtt
catccggctg
cgtgtacgag
cggcagcctg
cgcccctacc
cctggccatg
cacccagatc
cggcaccaac
gtgggcegct
ggatggcaag
cctgcctcag
gattgagatc
tcacggcggc
tatcggcctc
cagcaatgga
gaagggcctg
tatcgccgac
ctacaccagc
cgccctgatg
cgacgccaga
cgtgggccag
cgacgagcac

tgtgcaagac

accaatctcg
cgggctgcca
gaactgatca
tttggctcta
atcggcctgg
gctctgagac
atgaatggca
ctgaccgcca
cagagctttc
gatcagatga
cacgactaca
tatctgggcc
aacagcgtga
aactttctgg
ctggccaagc
ctgcctccta
cagatctgtg
agattcccca
gccacactgg
tttggagtgc
gccagcectgt
aagcctacaa
attgccagaa

atcctgccaa

tgtggttcct
tgctgctgag
agcggatgga
tcggcgcectc
atcctagctt
agctgaatct
ccagcgtgat
ttgccatggg
accccttcat
ttagcctgct
gagatcacga
ctatcgtgga
ccgacaatcc
gccagtacgt
acctggacgt
gcctgetcegg
gcaactccat
cacacgccga
ctagaagaag
aggccgtgga
ctcctgccac
gcgacagacc
tctctgccga

gcctgecactg
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gaaaaccggc
agccaactct
aatcttcctg
cggcgatctg
caaggtggac
gagccctctg
gacagggatc
agtgcacgcc
ccacaacagc
ggccaacagc
gctgatccag
tggcatctct
cctgatcgac
cggcatgggc
gcaaattgcc
caaccgcgag
catgcccctg
gcagttcaac
cgtggacatc
cctgcggacc
cgagagactg
ctacatctgg
tatcgctgcc

a

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1731
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