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PRT
Influenza A wvirus

(1)..(759)

Arg Ile Lys Glu Leu Arg Asn Leu Met Ser Gln Ser

Ile Leu Thr Lys Thr Thr Val Asp His Met Ala Ile
20 25 30

Thr Ser Gly Arg Gln Glu Lys Asn Pro Ser Leu Arg
35 40 45

Met Ala Met Lys Tyr Pro Ile Thr Ala Asp Lys Arg
55 a0

Val Pro Glu Arg Asn Glu Gln Gly Gln Thr Leu Trp
70 75

Asp Ala Gly Ser Asp Arg Val Met Val Ser Pro Leu
85 S0

Trp Asn Arg Asn Gly Pro Val Thr Ser Thr Val His
100 105 110

Tvr Lys Thr Tyr Phe Asp Lys Val Glu Arg Leu Lys
115 120 125

Gly Pro Val His Phe Arg Asn Gln Val Lys Ile Arg
135 140

Ile Asn Pro Gly His Ala Asp Leu Ser Ala Lys Glu
150 155
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=lu

305

Ser
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Val
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Leu

Ile
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AEsp
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Leu

Val

Met

Leu
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Gly

Ala

Fhe

Lys

Arg

355

Thr

Ser

Val

Asn

Met

Glu
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Cys

Val

Tyr
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Glu
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Leu

Arg
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Glu

His
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405
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Lys

Glu
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Met
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390
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Asn

Val
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Gln

Trp
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Arg
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485
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Thr

Ser
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Gln

Arg

Thr
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Met
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Thr

Glu

Gly
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550

Gln
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Trp
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Trp
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Fhe
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Ile

Met
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Gln

Leu
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Arg
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Thr
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Thr

Gln
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Ile
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Leu
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Thr
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Met
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Gln

Leu

Ala

Asn

Val

G55
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Tvr

Glvy

Ala

Val
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Fhe
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Ser

Leu

725

Ser

Ala

Glyv Pro Ala Leu

705

Lys Ala Asn Val

Arg Lys Arg Asp

740

Arg Ile Arg Met
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<212> PRT
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<Z220%>

<z2Z21l» PBZ

<222x (1) ..(770)

<400> 2

Met Thr Leu
1

Glu Ala Lys

Ile Arg Lys
35

Met Lvys Trp
50

Asp Met Ala
G5

Thr Asn Ala

Ala Val Thr

Phe Glu Lys
115

Asn Ala Thr
130

Lys Arg Val
145
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20

Fhe
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Val

Trp

Leu
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Val
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Met
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Influenza B wvirus
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Arg
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715

Gly Gln Gly Asp Val
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Pro

Gly

Thr

Ser
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Pro
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Pro
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Leu
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Lys
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Leu

Lys
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Gln

Ile
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Pro
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Val Leu Val Met
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Leu
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Asn
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Leu

Gln
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Leu

Ile
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Pro
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Arg

Tyr
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Ser

Thr

Gln
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110

Arg

Arg
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AEsp

15

Asn

Leu
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Leu
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Glu

Leu
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225
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Glvy
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Ile
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Leu

Leu
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Asn
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195

Arg

Ser

Arg
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Ile
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Glvy

Lys

355

Glu

Leu

Cys

Glu

Val
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180

Lys

=lu

Ala

Gln

Ser

260

Ser

Asp

Val

Arg

Fhe

240

Ile

Cvs

Ile

Met

Ile
420

Ile

1a5

Thr

Gly

Leu

Glu

Ile

245

Met

Asn

Thr

Ala

Gln

325

Lys

Gly

Arg

Asn

Val

405

Asn

Met

Trp

Thr

Val

Phe

230

Tvr

Ile

Pro

Glu

Cvs

310

Arg

Asn

Ile

Gly

Ser

390

Fhe

Fhe

=lu

Ile

Met

Ala

215

Ile

His

Val

Leu

Pro

295

Asp

Fhe

Asp

Trp

Ile

375

Ala

Ser

Leu

Ile

His

Ile

200

Arg

Glu

Pro

Ala

Glu

280

Leu

Ile

Gly

Glu

AEsp

360

Leu

Lys

Gln

Asn

Leu

Arg

185

Thr

Arg

Met

Gly
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265

Leu

Lys

Ile

Arg

Glu

245

Glvy

Lys
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Asp

Arg
425

Fhe
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Glu

Pro

Arg

Leu

Gly
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Arg

Ala
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330
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Glua
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=lu

Thr
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Leu

Ile

Fhe

His

235

Asn

Lys

Val
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Ala

315

Glu

Leu

Glu

Ser
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395

Arg
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Ly

Ile

Val

Leu
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Cys

Ly

Ile

Glu

Leu

300

Ala

Leu

Ile

Glu

Ly

380

Met

Met

Gln

=lu

Lys

Leu

205

Pro

Leu

Leu

Ile

Ile

285

Thr

Leu

Lys

Gly

Fhe

365

Met

Lys

Fhe

Leu

Ala

Glua

150

Ala

Val

Gln

Thr

Arg

270

Ala

Ala

Gly

Arg

Asn

350

His

Arg
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Gln

Leu
430

Gly

175

Lys

Tyr

Ala

Glvy

Glu

255

Arg

Asn

Ile

Leu

Ile

335

Glvy

Val

Met

Leu

Gly

415

Ser

Ile

Arg

Met

Glvy

Glu

240

Ser

Ser

Lys

Asp
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320
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Thr

Arg

=lu

Ile

400

Val
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Met

Asp

Ile

465

Val

Val

Ile

Met

Glu

545

Leu

Ala

Tvr

Val

Pro
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Val
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Arg
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Tyr

Gln

450

Asn

Thr

Ser

Met

Ile

530

Leu

Lys

Fhe

Ser

Met

cl0

Pro

Leu

Leu

Met

Met
090

Gln
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Trp

Glu

Ly

Ile

Gly

515

Thr

Val

Ala

Glu

Gly

585

Lys

Lys

Ly

Fhe

Met
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Leu

Gly

Leu

Asn

Thr

500

Ala

Tyr

Gln

Gln

Ala

580

Fhe

Thr

Leu

Glvy

Ser

660

Ser

Asn

Gln

Tyr

Met

Val

485

Lys

Asn

AEsp

Asn

Fhe

565

Fhe

Ala

AEsp

Arg

Gly

@45

Tyr

Leu

Ala

Arg

Glu

Asn

470

Ile

Asn

Asp

Thr

Thr

550

Leu

Glu

Arg

Gln

Ser

@30

Gly

Asn

Lys

Val

Tvr
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455

Ala
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Leu

Val
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5325
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Leu

Ser

Ala

Fhe

615

AST
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Pro

Glvy

Leu
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Fhe

440

Ser

Ser
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Ser
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Lys

Gln

Gly
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Val

G00
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Asn

Gln

Lys
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505

=lu

Met

Trp
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Ile

585

Leu
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Fhe
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Trp
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Thr
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Lys

Glu

Glu

Leu

555

Asp

Gln

Gln

Leu

Tyr

G35

Glu

Val
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Leu

Ser

Ser

460

Leu

Thr

Arg
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Met

540

Lys

Met

Ly
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Pro
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Gln

Val

Leu

Glu
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Asn

445
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Lys

=lu

Thr

Gln
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Gly

AST

Fhe

Met

Arg

605

Fhe

Fhe

Arg

Thr

=lu

6385

Ser

Asp

Leu

Gly

Thr

Gly

510

Ala

Thr

Leu

Gln

Ala

590

Asp

Cys

Leu

Lys

Ile

70

Arg

Gly

Leu

His

Val

Glu

495

Glu

Gln

Thr

Val

Trp

575

Gly

Gln

FPhe

Arg

Gly

@55

Cys

Asn

Ly

Fhe

Gly

Val

480

Lys

Val

Leu

Lys

Thr

560
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Gln

=lu

Ser

Leu

640

Ser

Glvy

Arg
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2sp Pro Asp Leu
705

Lys Pro Gly Glu

Lys Val Val Lys
740

Gln Gly Ile Lys
755

Leu Ser

770
<210> 3
<Z211> 774
<Z212> PRT
<213

Gly

Lys

725

Arg

Arg

<Z220%>

<z2Z21l» PBZ

<z22z2x (1) ..(774)
<400> 3

Met Ser Phe Leu
1

Asp Ala Lys Ala
20

Thr Thr Phe Lys
35

Leu Arg Met Arg
50

Lys Arg Met Leu
65

2Ala Leu Trp Glu

Ala Ser Ala Ser
100

Asn Asn Ser Glu
115

Leu Glu Arg Arg
130

Leu

Ala

Lys

Trp

Glu

Asp

85

Cys

Val

Lys

Asp
710

Ala

Lys

Gln

Influenza C wvirus

Thr

Gln

Trp

Ala

Glu

70

Thr

Ile

Ile

Glu

Fhe

AST

Arg

Arg

Ile

Met

Thr

Met

55

Ala

=lu

Asn

Lys

Ile
135

Lys

Ile

Tyr

Met
760

Ala

Met

Thr

40

Ser

Gln

Asp

Tyr

Glu

120

Met

Thr

Leu

Ser

745

Thr

Lys

Thr

25

Ser

Ser

Ile

Val

Trp

105

Val

Trp

Ile

Leu

730

Ala

Val

=lu

10

Val

Arg

Lys

Pro

Ser

50

Asn

Tvr

Lvys

Glu

715

Tyr

Leu

Glu

Tyr

Gly

Lys

FPhe

Lys

75

Lys

Fhe

Lys

Glu

page 7

Glu

Gln

Ser

Ser

Ly

Thr

Glu

Pro

&0

Glu

Arg

Cys

Ser

Leu
140

Leu Glu

Gly Lys

Asn Asp
750

Met Gly
765

Arg Leu

Val Ser
30

Lys Asn
45

Ile Ile

His Asn

Asp His

Gly Pro
110

Arg Phe
125

Arg Phe

Ly

Pro

735

Ile

Trp

Cys

15

Asn

Pro

Ala

Asn

Val

95

Cys

Gly

Thr

Leu

720

Val

Ser

Ala

Gln

Tvr

Ser

AST

Val

B0

Leu

Val

Arg

Leu



Val

145

Leu

Asp

Val

Val

Leu

225

Ala

Ser

Val

Val

Lys

305

Thr

Fhe

Lys

Trp

Leu

385

Glvy

Asp

Arg

Glu

Lys

Val

210

Pro

Leu

Asn

Cys

Glu

290

Leu

Leu

Gly

Asp

Ser

370

Fhe

Ile

Arg

Thr

Ala

Glu

185

Ala

Val

Glvy

Val

Leu

275

Tvr

Glu

Cys

Pro

Thr

355

Glu

Ser

Asn

Gln

Gly

Pro

180

Met

His

Fhe

Gly

Asp

260

Ala

Ile

=lu

Lys

Met

340

Val

Gln

Arg

=lu

Arg

Glu

1&5

Leu

Arg

Met

Gly

Glu

245

Gln

Ala

Lys

Leu

Ser

325

Leu

Tyr

Glu

Lys

Asp
405

Arg

150

Ile

Ala

Ser

Leu

Ala

230

Thr

Arg

Asn

Ser

Ile

310

Ala

Leu

Ile

Glu

Glu

390

Arg

Arg

Lys

Ser

Lys

Glu

215

Ile

Trp

Lys

Ala

Thr

295

Leu

Leu

Lys

Gln

Fhe

375

Arg

Lys

Val

AEsp

Lys

Fhe

200

Lys

Arg

Ile

Asn

Ser

280

Ser

Glu

Gly

Lys

Gly

360

Tyr

Ser

Arg

Asp

Leu

Fhe

185

Ala

Gln

Pro

Gln

Asp

265

Ile

Met

Thr

Glvy

Ile

345

Val

Gly

Leu

Leu

Thr

Gln

170

Ile

Asn

Fhe

=lu

Glua

250

Met

Met

Arg

Asp

Pro

320

Ser

Arg

=lu

=lu

Leu
410
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Gln

155

Met

Leu

Lys

Asn

Arg

235

Ala

Arg

Asn

Ile

Asp

315

Leu

Gly

Ala

Tyr

Trp

395

Ala

Pro

Trp

AEsp

Pro

Pro

220

Met

Asn

Ala

Ala

Gly

300

Val

Glvy

Ser

Val

Ly

380

Ile

Met

Val

Thr

AST

Leu

205

Glu

=lu

Thr

Val

Lys

285

=lu

Ser

Lys

Gly

Gln

365

Ser

Thr

Cvs

Glu

Leu

Tyr

150

Asn

Ser

Leu

Ala

Cys

270

Ser

Thr

Pro

Thr

Val

350

Fhe

Ala

Ile

Met

Gln

FPhe

175

Gly

Ly

Arg

Ile

Glvy

255

Arg

Ly

Glu

Glu

Leu

335

Lys

Glu

Thr

Gly

Ile
415

Arg

160

Glu

Leu

=lu

Fhe

His

240

Ile

Lys

Leu

Arg

Val

320

Ser

Val

Tvr

Ala

Glvy

400

Fhe



Cvs

Ala

Met

Tvr

465

Met

Thr

His

Ile

Gln

545

Lys

Thr

Ser

Pro

Thr

625

Leu

Leu

Val

Arg

AEsp

Met

450

Ser

Gly

Ile

Leu

Val

530

Asp

Thr

Gly

Leu

Asn

Glo

Gln

Pro

Fhe

Fhe

Asp

Leu

435

Asn

Arg

Ile

Gln

Glu

515

Ala

Val

Ala

Asp

Tyr

585

Arg

Val

Fhe

Fhe

Ser
675

Glvy

420

Ser

Trp

Glvy

Asp

Ser

500

Leu

Thr

Ser

Ile

Asn

580

AST

Lys

Thr

Thr

Ser

660

Trp

Asp

Thr

Ile

Ile

Gly

485

Gly

Ser

Ile

Fhe

Thr

565

Asp

Leu

Gly

Thr

Tyr

@45

Asn

Ser

Tvr

Lys

Gln

Val

470

Ser

Lys

AEsp

Leu

Gln

550

Lys

Ile

Pro

Val

Gly

@30

Fhe

Asp

Lys

Fhe

Leu

Lys

455

=lu

Lys

Ile

AST

Asp

5325

His

Glvy

Pro

Glu

Tyr

615

His

Ala

Ser

Ala

Lys

Gly

440

Ser

Thr

Arg

Asp

Leu

520

Leu

Pro

Tyr

Ser

Val

c00

Ser

Tyr

Pro

Fhe

Asp
680

Asp

425

Arg

Glu

Asn

Ala

Met

505

Glu

Pro

Asp

=lu

Leu

585

Lys

Arg

Ser

Lys

Val

665

Ser

Ala

Glua

Asp

Pro

Ile

490

Pro

Ala

Ser

Leu

Ala

570

Ile

Leu

Val

Leu

Gln

650

=lu

Ser

Pro

Ile

Asn

Gly

475

Lys

Glu

FPhe

AEsp

Ala

555

Leu

Ala

Met

Ala

His

G35

Gly

Pro

Lys

page 9

Ala

Pro

Leu

460

Ly

Ser

Ser

AEsp

Lys

540

Val

Ile

Ly

Ala

Arg

G20

Glu

Met

Gly

Ile

Thr

Tyr

445

Glu

Met

Leu

Lys

Ser

525

Lys

Leu

Lys

Lys

Pro

605

Lys

Leu

Fhe

Val

Tvr
685

Ile

430

Gln

Ala

Gly

Arg

Glu

510

Ser

Val

Arg

Arg

Asp

590

Leu

Leu

Ile

Glu

Asn

70

Cys

Thr

Tyr

Leu

Ser

Ala

495

Ly

Glvy

Thr

Asp

Leu

375

Tvr

Ile

Val

Lys

Gly

@55

Asn

His

Met

Val

Leu

Ser

480

Val

Ile

Arg

Fhe

=lu

560

Glvy

Leu

Arg

Ser

Val

640

Arg

Asn

Glvy



Ile Ala
090

Ser Leu
705

Ala FPro

Lys Val

Thr Ala

Lys Ile
770

<210
<z11>
<z12>
<Z213>

<220>
<221>
<222

<400>
Thr Gln

1

Arg Asn

Val Arg

Met Cys

50

Arg Gln

65

Met Gly

Lyvs Arg

Gly Asn

Ile Arg Val Pro

Ala Leu Leu Glu
710

Met Val Thr Arg
725

Arg Leu Phe Val
740

Ser Gln Arg Ala
755

Lys Met Ser Asn

4

262

PRT

Influenza A virus

FBZ 235 to 4%&
(1)..(262)

Gly Thr Cvys Trp

Asp Asp Ile Asp
20

Arg Ala Ser Val
35

His Ser Thr Gln

Asn Pro Thr Glu
70

Leu Arg Ile Ser
85

Thr Ser Gly Ser
100

Leu Gln Thr Leu
115

Leu

655

Gly

Gln

Gly

Ala

=lu

Gln

Ser

Ile

55

=lu

Ser

Ser

Lys

Val

FPhe

AEsp

Gln

Ser

760

Gln

Ser

Ala

40

Gly

Gln

Ser

Ile

Ile
120

Val

Ser

Leu

Glv

745

Ser

Met

Leu

25

Asp

Gly

Ala

Fhe

Lys

105

Arg

Gly

Val

Ile

730

Ser

Asp

Tvr

10

Ile

Pro

Thr

Val

Ser

50

Arg

Val

page 10

Asp

Cys

715

AEsp

Val

Val

Thr

Ile

Leu

Arg

Asp

75

Fhe

Glu

His

Glu

700

Glu

Val

Arg

Asn

Pro

Ala

Ala

Met

<18)

Ile

Glv

Glu

Glu

His

AST

Gly

Thr

Lys
765

Gly

Ala

Ser

45

Val

Cvs

Gly

=lu

Gly
125

Met

AEsp

FPhe

Fhe

750

Asn

Gly

Arg

30

Leu

AEsp

Lys

Fhe

Val

110

Tyr

Asp

Pro

Gly

735

Ly

Val

Glu

15

Asn

Leu

Ile

Ala

Thr

95

Leu

Glu

Thr

Arg

7Z20

Gln

Arg

Lys

Val

Ile

Glu

Leu

Ala

B0

Fhe

Thr

=lu



FPhe Thr Met
130

Arg Arg Leu
145

Ala Glu Ala

Ile Lys Ala

Arg Leu Asn
195

Lys Val Leu
210

Gly Met Val
225

Met Arg Gly

Thr Glu Arg

<z210> 5
<211> 243
<212> PRT
<Z213>

<220
<221
<222
<400 5
Glu Gln Met
1

Gln Ser Leu

Ser Ala Asp
35

Ile Gly Glvy
50

lu Gln Ala
G5

Val

Val

Ile

Val

1380

Pro

Fhe

Gly

Ile

Val
260

Tyr

Ile

20

Pro

Thr

Val

Gly

Gln

Ile

1&5

Arg

Met

Gln

Val

Arg

245

Val

Thr

Ile

Leu

Arg

Asp

Lys

Leu

150

Val

Gly

His

Asn

Leu

230

Val

Val

Influenza A virus

PBZ 241 to 483
(1)..(243)

Pro

Ala

Ala

Met

Ile
70

Arg

135

Ile

Ala

Asp

Gln

Trp

215

Pro

Ser

Gly

Ala

Ser

Val

55

Cvs

Ala

Val

Met

Leu

Leu

200

Gly

AEsp

Lys

Gly

Arg

Leu

40

Asp

Lys

Thr

Ser

Val

Asn

185

Leu

Ile

Met

Met

Glu

Asn

25

Leu

Ile

Ala

Ala

Gly

Fhe

170

Fhe

Arg

=lu

Thr

Gly
250

Val

10

Ile

=lu

Leu

Ala

page 11

Ile

Arg

155

Ser

Val

His

His

Pro

235

Val

Arg

Val

Met

Arg

Met
75

Leu

140

AEsp

Gln

Asn

FPhe

Ile

220

Ser

AEsp

Asn

Arg

Cys

Gln

<18)

Gly

Arg

Glu

Glu

Arg

Gln

205

Asp

Thr

Glu

Asp

Arg

His

45

Asn

Leu

Lys

Gln

AEsp

Ala

120

Lys

Asn

Glu

Tyr

AEsp

Ala

30

Ser

Pro

Arg

Ala

Ser

Cys

175

Asn

AEsp

Val

Met

Ser
255

Ile

15

Ser

Thr

Thr

Ile

Thr

Ile

160

Met

Gln

Ala

Met

Ser

240

Ser

Asp

Val

Gln

=lu

Ser
80



Ser Ser

Ser Ile

Lys Ile

Arg Ala
130

Ile Val
145

Ala Met

Asp Leu

Gln Leu

Trp Gly
210

Pro Asp
225

Ser Lvys

<210
<z11>
<z12>
<Z213>

<220>
<221
<222
<400>
Arg Arg
1

Cys His

Gln Asn

Fhe

Lys

Arg

115

Thr

Ser

Val

Asn

Leu

195

Ile

Met

Met

G
216
PRT

Influenza A virus

Ser

Arg

100

Val

Ala

Gly

Fhe

Fhe

180

Arg

=lu

Thr

Fhe

85

Glu

His

Ile

Arg

Ser

1&5

Val

His

His

Pro

Gly

Glu

Glu

Leu

AEsp

150

Gln

Asn

Phe

Ile

Ser
230

PBZ 268 to 483
(1)..(216)

&

Ala

Ser

Pro
35

Glvy

Glu

Gly

Arg

135

Glu

=lu

Arg

Gln

Asp

215

Thr

Fhe

Val

Tyr

120

Lys

Gln

Asp

Ala

Lys

200

Asn

Glu

Thr

Leu

105

Glu

Ala

Ser

Cvs

Asn

185

Asp

Val

Met

Fhe

50

Thr

Glua

Thr

Ile

Met

170

Gln

Ala

Met

Ser

Lys Arg

Gly Asn

Phe Thr

Arg Arg
140

Ala Glu
155

Ile Lys

Arg Leu

Lys Val

Gly Met

220

Met Arg
235

Thr

Leu

Met

125

Leu

Ala

Ala

AST

Leu

205

Val

Glvy

Ser

Gln

110

Val

Val

Ile

Val

Pro

150

FPhe

Gly

Ile

Gly

95

Thr

Glvy

Gln

Ile

Arg

175

Met

Gln

Val

Arg

Ser

Leu

Lys

Leu

Val

1e0

Glvy

His

AST

Leu

Val
240

Ser Val Ser Ala Asp Pro Leu Ala Ser Leu Leu Glu Met

5

10

15

Thr Gln Ile Gly Gly Thr Arg Met Val Asp Ile Leu Arg

20

25

30

Thr Glu Glu Gln Ala Val Asp Ile Cys Lys Ala Ala Met

40

page 12

45



Glyv Leu
50

Arg Thr
G5

Asn Leu

Thr Met

Arg Leu

Glu Ala
130

Lys Ala
145

Leu Asn

Val Leu

Met Val

Arg Gly
210

<210
<z11>
<z12>
<Z213>

<220>
<221
<222

<400>

7
2
P

Influenza A virus

Arg

Ser

Gln

Val

Val

115

Ile

Val

Pro

Fhe

Gly

185

Ile

04
RT

Ile

Gly

Thr

Glvy

100

Gln

Ile

Arg

Met

Gln

1380

Val

Arg

Ser

Ser

Leu

85

Lys

Leu

Val

Gly

His

1&5

Asn

Leu

Val

Ser

Ser

70

Lys

Arg

Ile

Ala

AEsp

150

Gln

Trp

Pro

Ser

PBZ 277 to 480
(1)..(204)

7

Ser

55

Ile

Ile

Ala

Val

Met

135

Leu

Leu

Glvy

Asp

Lys
215

Leu Ala Ser Leu Leu Glu Met

1

5

Arg Met Val Asp Ile Leu Arg

20

Asp Ile Cys Lys Ala Ala Met

35

FPhe Ser

Lys Arg

Arg Val

Thr Ala
105

Ser Glvy
120

Val Phe

Asn Phe

Leu Arg

Ile Glu
185

Met Thr
200

Met

Cyz His

Gln Asn
25

Fhe

Glua

His

80

Ile

Arg

Ser

Val

His

170

His

Pro

Gly Glvy
&0

Glu Glu
75

Glu Glvy

Leu Arg

Asp Glu

Gln Glu

140

Asn Arg

155

Phe Gln

Ile Asp

Ser Thr

FPhe Thr Fhe

Val Leu Thr

Tyvr Glu Glu
95

Lys Ala Thr
110

Gln Ser Ile
125

Asp Cys Met

Ala Asn Gln

Lys Asp Ala
175

Asn Val Met
190

zlu Met Ser
205

Lys

Gly

80

Fhe

Arg

Ala

Ile

Arg

160

Lys

Glvy

Met

Ser Thr Gln Ile lyv Gly Thr

10

15

Pro Thr Glu Glu Gln Ala Val

30

Gly Leu Arg Ile Ser Ser Ser Phe Ser

40

page 13

45



Phe Gly Glvy
50

Glu Glu Glu
65

His Glu Gly

Ile Leu Arg

Arg Asp Glu
115

Ser Gln Glu
130

Val Asn Arg
145

His Phe Gln

His Ile Asp

Pro Ser Thr
155

<210> 8

<211> 202

<z212» PRT
<Z213>

<220
<221
<222
<400> 8
Leu Glu Met
1

Ile Leu Arg

Ala Ala Met
35

Thr Phe Lys
50

Fhe

Val

Tyr

Lys

100

Gln

Asp

Ala

Lys

Asn

1380

=lu

Cvs

Gln
20

Thr

Leu

Glu

85

Ala

Ser

Cys

Asn

AEsp

1&5

Val

Met

His

Asn

Fhe

Thr

70

Glu

Thr

Ile

Met

Gln

150

Ala

Met

Ser

Influenza A virus

PBZ 281 to 482
(1)..(202)

Ser

Pro

Glv Leu Arg

Arg

Thr

Ser

Lys

55

Gly

Fhe

Arg

Ala

Ile

135

Arg

Lys

Gly

Met

Thr

Thr

Ile

Gly
55

Arg

Asn

Thr

Arg

Glu

120

Lys

Leu

Val

Met

Arg
200

Gln

Glu

Ser

40

Ser

Thr

Leu

Met

Leu

105

Ala

Ala

Asn

Leu

Val

185

Glv

Ile

=lu

25

Ser

Ser

Ser

Gln

Val

80

Val

Ile

Val

Pro

Fhe

170

Gly

Ile

Gly

10

Gln

Ser

Ile

page 14

Gly

Thr

75

Gly

Gln

Ile

Arg

Met

155

Gln

Val

Arg

Gly

Ala

Fhe

Lys

Ser

<18)

Leu

Lys

Leu

Val

Glv

140

His

Asn

Leu

Val

Thr

Val

Ser

Arg
60

Ser

Lys

Arg

Ile

Ala

125

Asp

Gln

Trp

Pro

Ile

Ile

Ala

Val

110

Met

Leu

Leu

Gly

Asp
150

Ly

Arg

Thr

95

Ser

Val

Asn

Leu

Ile

175

Met

Arg

Val

80

Ala

Gly

Fhe

Fhe

Arg

160

Glu

Thr

Arg Met Val Asp

15

2Asp Ile Cys Lvs

30

Phe Gly Glv Phe

45

Glu Glu Glu Val



Leu Thr Glvy
65

Glu Glu Phe

Ala Thr Arg

Ser Ile Ala
115

Cys Met Ile
130

Asn Gln Arg
145

Asp Ala Lys

Val Met Glvy

Met Ser Met
185

<z21l0> 9

<211> 194
<212> PRT
<Z213>

<220
<ZZ21>
LZ22>
<400> 9
Gly Gly Thr
1

Gln Ala Val

Ser Phe Ser
35

Ile Lys Arg
50

Ile Arg Val
65

Asn

Thr

Arg

100

=lu

Lys

Leu

Val

Met

180

Arg

Arg

Asp

20

Fhe

=lu

His

Leu

Met

85

Leu

Ala

Ala

Asn

Leu

1&5

Val

Gly

Met

Ile

Gly

Glu

Glu

Gln

70

Val

Val

Ile

Val

Pro

150

Phe

Gly

Ile

Influenza A virus

PBZ 250 to 483
(1)..(184)

Val

Cvs

Glvy

Glu

Glvy
70

Thr

Gly

Gln

Ile

Arg

135

Met

Gln

Val

Arg

Asp

Lys

Fhe

Val

55

Tvr

Leu

Lys

Leu

Val

120

Gly

His

Asn

Leu

Val
200

Ile

Ala

Thr

40

Leu

Glu

Lys

Arg

Ile

105

Ala

Asp

Gln

Trp

Pro

185

Ser

Leu

Ala

25

Fhe

Thr

=lu

Ile Arg
75

2Ala Thr
90

Val Ser

Met Val

Leu Asn

Leu Leu

155

Gly Ile
170

Asp Met

Lvys

Arg Gln
10

Met Gly

Lyvs Arg

Gly Asn

FPhe Thr
75

page 15

Val

Ala

Gly

Fhe

FPhe

140

Arg

Glu

Thr

Asn

Leu

Thr

Leu

<18)

Met

His

Ile

Arg

Ser

125

Val

His

His

Pro

Pro

Arg

Ser

45

Gln

Val

Glu

Leu

AEsp

110

Gln

Asn

Fhe

Ile

Ser
190

Thr

Ile

30

Gly

Thr

Gly

Glv

Arg

95

Glu

Glu

Arg

Gln

AEsp

175

Thr

Glu

15

Ser

Ser

Leu

Ly

Tvr

B0

Lys

Gln

Asp

Ala

Lys

160

AST

Glu

Glu

Ser

Ser

Lys

Arg
50



Ala Thr

Val Ser

Met Val

Leu Asn
130

Leu Leu

145

Gly Ile

Asp Met

Lys Met

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

<220>
<221
<222
<400
Val Asp
1

Cys Lys

zlv Phe

Glu Val
50

Gly Tvyr
65

Arg Lys

Ala

Glvy

FPhe

115

Fhe

Arg

Glu

Thr

10
1588
FRT

Influenza A wvirus

Ile

Arg

100

Ser

Val

His

His

Pro
180

Leu

85

AEsp

Gln

Asn

FPhe

Ile
165

Ser

Arg

Glu

Glu

Arg

Gln

150

Asp

Thr

PBZ 255 to 482
(1)..(188)

10

Ile

Ala

Thr

35

Leu

Glu

Ala

Leu

Ala

20

Fhe

Thr

=lu

Thr

Arg

Met

Lys

Gly

Fhe

Arg
85

Gln

Glvy

Arg

Asn

Thr

70

Arg

Lys

Gln

Asp

Ala

135

Lys

Asn

Glu

AST

Leu

Thr

Leu

55

Met

Leu

Ala

Ser

Cys

120

Asn

AEsp

Val

Met

Pro

Arg

Ser

40

Gln

Val

Val

Thr

Ile

105

Met

Gln

Ala

Met

Ser
185

Thr

Ile

25

Gly

Thr

Gly

Gln

Arg

50

Ala

Ile

Arg

Lys

Gly

170

Met

Glua

10

Ser

Ser

Leu

Lvys

Leu
90

page 16

Arg

Glu

Lys

Leu

Val

155

Met

Arg

Glu

Ser

Ser

Lys

Arg

75

Ile

Leu

Ala

Ala

Asn

140

Leu

Val

Glvy

Gln

Ser

Ile

Ile

<18)

Ala

Val

Val

Ile

Val

125

Pro

Fhe

Glvy

Ile

Ala

Fhe

Lys

45

Arg

Thr

Ser

Gln

Ile

110

Arg

Met

Gln

Val

Arg
150

Val

Ser

30

Arg

Val

Ala

Gly

Leu

95

Val

Glvy

His

Asn

Leu

175

Val

AEsp

15

FPhe

Glu

His

Ile

Arg
95

Ile

Ala

Asp

Gln

Trp

1e0

Pro

Ser

Ile

Gly

=lu

=lu

Leu

B0

Asp



zlu Gln Ser

Glu Asp Cys
115

Arg Ala Asn
130

Gln Lys Asp
145

Asp Asn Val

Thr Glu Met

<z10> 11

<z11l> 166
<z212» PRT
<Z213>

<220>
<221>
<222
<400> 11

Arg Ile Ser
1

Ser Gly Ser

Gln Thr Leu
35

Val Gly Lys
50

Val Gln Leu
G5

Ile Ile Val

Val Arg Glvy

Pro Met His
115

Ile

100

Met

Gln

Ala

Met

Ser
180

Ser

Ser

20

Lys

Arg

Ile

Ala

Asp

100

Gln

Ala

Ile

Arg

Lys

Gly

1e5

Met

Ser

Ile

Ile

Ala

Val

Met

85

Leu

Leu

Glu

Lys

Leu

Val

150

Met

Arg

Influenza A virus

Fhe

Lys

Arg

Thr

Ser

70

Val

Asn

Leu

Ala

Ala

AST

135

Leu

Val

Glvy

FPBZ 318 to 483 R383%K
(1)..(1legG)

Ser

Arg

Val

Ala

55

Glvy

Fhe

Fhe

Arg

Ile

Val

120

Pro

Fhe

Gly

Ile

Fhe

Glu

His

40

Ile

Lys

Ser

Val

His
120

Ile

105

Arg

Met

Gln

Val

Arg
185

Gly

=lu

25

Glu

Leu

Asp

Gln

Asn

105

Fhe

Val

Gly

His

Asn

Leu

170

Val

Gly
10

=lu

Gly

Arg

=lu

=lu

50

Arg

Gln

page 17

Ala

AEsp

Gln

Trp

155

Pro

Ser

Fhe

Val

Tyr

Lys

Gln

75

Asp

Ala

Lys

Met

Leu

Leu

140

Gly

AEsp

Ly

Thr

Leu

Glu

Ala

G0

Ser

Cys

Asn

Asp

Val

AST

125

Leu

Ile

Met

Fhe

Thr

Glu

45

Thr

Ile

Met

Gln

Ala
125

Fhe

110

FPhe

Arg

Glu

Thr

Lys

Gly

30

FPhe

Arg

Ala

Ile

Arg

110

Lys

Ser

Val

His

His

Pro

175

Arg
15

Asn

Thr

Arg

Glu

Ly

95

Leu

Val

Gln

AST

Fhe

Ile

160

Ser

Thr

Leu

Met

Leu

Ala

B0

Ala

Asn

Leu



Phe Gln Asn Trp Gly Ile

130

Gly Val Leu Pro Asp Met

145

150

Ile Arg Val Ser Lys Met

<210> 12
<211> 1lgd
<212> PRT
<213>

<220>
<221>
<222

<400> 12
Ser Ser Ser

1

Ser Ser Ile

Leu Lys Ile
35

Lys Arg Ala
50

Leu Ile Val
G5

Val Ala Met

Gly Asp Leu

His Gln Leu
115

Asn Trp Glvy
130

Leu Pro Asp
145

Val Ser Lys

Fhe

Lys

20

Arg

Thr

Ser

Val

AST

100

Leu

Ile

Met

Met

1&5

Ser

Arg

Val

Ala

Gly

FPhe

85

FPhe

Arg

Glu

Thr

Influenza A wvirus

FPBZ 320 to 483
(1)..(1le4)

Phe

Glu

His

Ile

Arg

70

Ser

Val

His

His

Pro
150

Glu His Ile Asp Asn Val Met Gly Met Val

135

140

Thr Pro Ser Thr Glu Met Ser Met Arg Gly

Gly

Glu

=lu

Leu

55

Asp

Gln

AST

Fhe

Ile

135

Ser

Gly

Glu

Gly

40

Arg

Glu

Glu

Arg

Gln

120

Asp

Thr

Fhe

Val

25

Tvr

Lys

Gln

Asp

Ala

105

Lys

Asn

=1lu

155

Thr Fhe

10

Leu Thr

zlu Glu

Ala Thr

Ser Ile

75

Cys Met

80

Asn Gln

Asp Ala

Val Met

Met Ser
155

page 18

Lys

Glvy

Fhe

Arg

<18)

Ala

Ile

Arg

Ly

Gly

140

Met

Arg

AST

Thr

45

Arg

=lu

Lys

Leu

Val

125

Met

Arg

Thr

Leu

30

Met

Leu

Ala

Ala

Asn

110

Leu

Val

Gly

Ser

15

Gln

Val

Val

Ile

Val

95

Pro

Fhe

Gly

Ile

160

Gly

Thr

Glvy

Gln

Ile

B0

Arg

Met

Gln

Val

Arg
160



<210>
<211>
<212
<213

<220
<221
<222
<400
Phe Ser
1

Lys Arg

Arg Val

Thr Ala
50

Ser Gly
G5

Val Fhe

<210>
<211>
<212>
<213

<Z220%>
<z21>
222

<400>

13
B2
PRT
Influenza A virus

PBEZ 323 to 404
(1) ..(82)

13

Phe lv Gly Phe

Glu Glu Glu Val
20

His Glu Gly Tyr
35

Ile Leu Arg Lys

Arg Asp Glu Gln
70

14
11
PRT
Influenza A virus

PBEZ 3220 to 330
(1) ..(11)

14

Thr

Leu

=lu

Ala

55

Ser

Phe Lys

Thr Glvy
25

Glu Phe
40

Thr Arg

Ile Ala

Arg

10

Asn

Thr

Arg

Glua

Thr

Leu

Met

Leu

Ala
75

Ser Ser Ser Phe Ser Phe Gly Gly Phe Thr Phe

1

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

<220>
<221>
<222

<400>

5

15
11
PRT
Influenza A wvirus

FBZ 330 to 340
(1)..(11)

15

10

Phe Lys Arg Thr Ser Gly Ser Ser Ile Lys Arg

1

5

10

page 19

Ser

Gln

Val

Val

<18)

Ile

Glvy

Thr

Glvy

Gln

Ile

Ser

Leu

30

Lys

Leu

Val

Ser

15

Lys

Arg

Ile

Ala

Ile

Ile

Ala

Val

Met
30



<210>
<211>
<212
<213

<Z220%>
<z21>
222

<400>

16
11
PRT
Influenza A virus

PBEZ 240 to 350
(1) ..(11)

le

Arg Glu Glu Glu Val Leu Thr Gly Asn Leu Gln

1

<210>
<Z11>
<212>
<213>

<Z220%>
<z21>
222

<400>

5

17
11
PRT
Influenza A wvirus

PBEZ 350 to 360
(1) ..(11)

17

10

Gln Thr Leu Lys Ile Arg Val His Glu Gly Tyr

1

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

<220>
<221
<222

<400>

5

18
11
PRT
Influenza A wvirus

PBZ 360 to 370
(1)..(11)

18

10

Tyvr Glu Glu Phe Thr Met Val Gly Lys Arg Ala

1

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

<220>
<221>
<222

<400>

5

19
11
PRT
Influenza A wvirus

FBZ 370 to 380
(1)..(11)

19

10

2Ala Thr Ala Ile Leu Arg Lys Ala Thr Arg Arg

1

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

5

20
11
PRT
Influenza A wvirus

10

page 20



<220>

<221> PB2
<z2z2z2x  (1).
<400> 20

380 to 390
(11

Arg Leu Val Gln Leu Ile Val Ser Gly Arg Asp

1

<210> 21
<211> 11
<212> PRT
<213>
<220
<221> PBZ2
<222 (1) .
<400> 21

5

390 to 400
(11

Influenza A wvirus

10

Asp Glu Gln Ser Ile Ala Glu Ala Ile Ile Val

1

<210> 22
<211» 11
<212> PRT
<213
<220>
<221> FPBZ2
<222 (1) .
<400> 22

5

400 to 410
(119

Influenza A virus

10

Val Ala Met Val Phe Ser Gln Glu Asp Cys Met

1

<210» 23
<211 2277
<z12> DNA
<Z213>
<Z220%>
<221> PR2
<222>  (1).
<400> 23
atggaaagaa
acaaaaacca
aagaacccgt
aagaggataa
atgagtgatyg
agaaatggac
aaagtcgaaa

5

WT

L2277
taaaagaact
cagtggacca
cacttaggat
cagaaatggt
cegggtcaga
cagtgacaag

ggttaazaaca

Influenza A virus

acggaacctyg
catggccata
gaaatggatyg
tcoctgagaga
tcgagtgatyg
tacggttcat

tggaaccttt

10

atgtcacagt
attaagaaat
atggcaatga
aatgagcaag
gtatcacctt
tatccazsaag

ggccctgtec

page 21

ctocgocacteg
acacatcagg
aatatccaat
gacaaaccct
tggcagtgac
tctacaagac

attttagaaa

cgagatacta
Jagacaggaa
tacagctgac
atggagtaaa
atggtggaat
ttattttgat

ccaagtcaaa

G0

120

180

240

300

360

420



atacgccgaa
gatgtaatca
tcacaattga
ttgatggttyg
gectggtggaa
gaacagatgt
attgcagcca
ttggagatgt
aacccgacdg
tcatccttea
Jaggaagaag
gaggagttca
ttggttecage
gccatggtgt
gttaacaggg
gatgcgaaag
gttggagtat
agcaaaatgg
tttttgagag
acacatggga
ggoccctgagt
aaaattcaat
cagtcectttag
caacaaatga
tttgcageag
aggggatcag
accactaaaa
gaaagcacat
gatagaagat
aaggctaatyg
tctagcatac
<Z210>
<Z211>

<212>
<213>

24
2277
DNA

gagttgacat
tggaagttgt
caataaccaa
catacatgtt
caagcagtgt
acactccagg
ggaacatagt
gocacagcac
aagaacaagc
gttttggtgg
tgcttacggg
caatggtggyg
ttatagtgag
tttcacaaga
caaatcagag
tgoctttttca
taccagacat
gegtggatga
ttcgagacca
cagagagact
cagtgttggt
ggtctcagaa
ttcctaagge
gggatgtact
ccccaccaaa
ggatgagaat
gactaacaat
ccggagtgga
acggaccagac
tgctaattgg

ttactgacag

aaaccctggt
tttcccecaat
agagaaaaaa
agagagagaa
gtacattgaa
tggagaagtyg
Jagaagagca
acaaattggce
tgtggatata
gttcacattt
caatctccaa
Jgaaaagggca
tggaagggac
ggattgecatg
gttgaatccc
gaattgggga
gactccaagce
atactccage
acgtgggaat
gacaataact
caatacctat
tcctacaatyg
cattagaggce
tgggacattt
gcaaagtaga
acttgtaagg
tctoggaaaa
gtcococgetgtt
attaagcatc
Jocaaggagac

ccagacagag

Influenza A wvirus

catgcagacce
gaagtggggg
gaagaactcc
cttgtcogaa
gtgttacact
aggaatgacg
tcagtatcag
gggacaagga
tgcaaggcetyg
aagagaacaa
acattgaaaa
acagctatac
gagcagtcaa
ataaaagcag
atgcaccaac
attgaacata
acagagatgt
acagagaggyg
gtattactat
tactcatcgt
caatggatca
ttgtacaaca
caatacagtg
gataccaccc
atgcagttet
ggcaattctce
gatgctggea
ttgagaggat
aatgaactga
gtggtgttgy

accaaaagada

page 22

tcagtgcocaa
ccaggatact
aagattgcaa
aaacgagatt
tgactcaagg
atattgacca
cagatccact
tggtggacat
caatgggact
gogggtocate
taagggtgca
tcagaaaagc
tagccgaage
ttagaggtga
ttttaaggca
ttgacaatgt
caatgagagg
tagtggttag
ctocctgagga
caatgatgtyg
tcagaaattyg
aaatggaatt
gatttgtcag
agataataaa
cttecattgac
ctgtattcaa
ctttaattga
ttctcattet
gcaaccttge
taatgaaacg

ttcggatgge

Jggaggcacaa
aacgtcggaa
aatttctcecct
tectcecccagtt
aacgtgttgg
aagcctaatt
agcatcttta
tcttagacag
gagaatcagc
aatcaaaaga
tgaagggtac
aaccaggadga
gataattgta
cctgaattte
ttttcagaaa
gatgggaatyg
aataagagtc
cattgatcgg
ggtcagtgaa
ggagattaat
ggaaactgtt
tgagccattt
aactctatte
gecttcectcocoee
tgtgaatgtyg
ctacaacaag
agacccagat
aggtaaggaa
aaaaggagaa
aaaacgggac

catcaat

480

540

c00

G660

720

780

540

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2100

2160

2220

2277



<220>
<221>
<222

FBZ
<400> 24
atggaaagaa
acaaaaacca
aagaacccgt
aagaggataa
atgagtgatyg
agaaatggac
aaagtcgaaa
atacgccgaa
gatgtaatca
tcacaattga
ttgatggttyg
gectggtggaa
gaacagatgt
attgcagcca
ttggagatgt
aacccgacgg
tcatccttea
Jgaggaagaaq
gaggagttca
ttggttecage
gccatggtgt
gttaacaggg
gatgcgaaag
gttggagtat
agcaaaatgg
tttttgagag
acacatggga
ggoccctgagt
aaaattcaat
cagtctttag

caacaaatga

(1).

Arg389Lys
L (2277)

taaaagaact
cagtggacca
cacttaggat
cagaaatggt
cegggtcaga
cagtgacaag
ggttaaaaca
gagttgacat
tggaagttgt
caataaccaa
catacatgtt
caagcagtgt
acactccagg
ggaacatagt
gocacagcac
aagaacaagc
gttttggtgg
tgcttacggg
caatggtggg
ttatagtgag
tttcacaaga
caaatcagag
tgoctttttca
taccagacat
gogtggatga
ttcgagacca
cagagagact
cagtgttggt
ggtctcagaa
ttcocctaagge

gggatgtact

acggaacctyg
catggccata
gaaatggatg
tcoctgagaga
tcgagtgatyg
tacggttcat
tggaaccttt
aaaccctggt
tttcccecaat
agagaaaaaa
agagagagaa
gtacattgaa
tggagaagty
Jagaagagca
acaaattggce
tgtggatata
gttcacattt
caatctccaa
Jaaaagggca
tggaaaggac
ggattgecatg
gttgaatccc
gaattgggga
gactccaagc
atactccage
acgtgggaat
gacaataact
caatacctat
tcctacaatyg
cattagaggce

tgggacattt

atgtcacagt
attaagaaat
atggcaatga
aatgagcaag
gtatcacctt
tatccazsaag
ggccctgtec
catgcagacc
gaagtggggy
gaagaactcc
cttgtcogaa
gtgttacact
aggaatgacg
tcagtatcag
Jyggacaagga
tgcaaggctyg
aagagaacaa
acattgaaaa
acagctatac
gagcagtcaa
ataaaagcag
atgcaccaac
attgaacata
acagagatgt
acagagaggg
gtattactat
tactcatcgt
caatggatca
ttgtacaaca
caatacagtg

gataccaccc
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ctcocgecacteg
acacatcagg
aatatccaat
gacaaaccct
tggcagtgac
tctacaagac
attttagaaa
tcagtgocaa
ccaggatact
aagattgcaa
aaacgagatt
tgactcaagg
atattgacca
cagatccact
tggtggacat
caatgggact
gogggtocate
taagggtgca
tcagaaaagc
tagccgaage
ttagaggtga
ttttaaggca
ttgacaatgt
caatgagagg
tagtggttag
ctocctgagga
caatgatgtyg
tcagaaattyg
aaatggaatt
gatttgtcag

agataataaa

cgagatacta
gagacaggaa
tacagctgac
atggagtaaa
atggtggaat
ttattttgat
ccaagtcaaa
Jggaggcacaa
aacgtcggaa
aatttctcecct
tectcecccagtt
aacgtgttgg
aagcctaatt
agcatcttta
tcttagacag
gagaatcagc
aatcaaaaga
tgaagggtac
aaccaggaga
gataattgta
cctgaattte
ttttcagaaa
gatgggaatyg
aataagagtc
cattgatcgg
ggtcagtgaa
ggagattaat
ggaaactgtt
tgagoccattt
aactctattc

gcttoctoocoe

&0

120

180

240

300

360

420

480

540

c00

G660

720

780

540

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1500

1560



tttgcagcecyg
aggggatcag
accactaaaa
gaaagcacat
gatagaagat
aaggctaatg
tctagcatac
<Z210>
<Z211>

<z12>
<Z213>

25

<220>
<221
<222

PEZ2
<400> 25

atggaacgca
accaaaacca
aaaaatccga
aaacgcatta
atgagcgatyg
cgtaatggte
aaagtggaac
attcgtegte
gacgttatca
agccagoetga
ctgatggtygg
gogggtggea
gaacagatgt
attgcggege
ctggaaatgt
aacccgaccqg
agcagcttta
Jaagaagaad
Jgaagaattca
ctggttcage

gogatggttt

2277
DNA
Influenza A virus

(1).

coccaccaaa
ggatgagaat
gactaacaat
ccggagtgga
acggaccagco
tgctaattgg

ttactgacag

synthetic gene,

L(2274)

ttaaagaact
ccgtggatea
gecoctgogeat
ccgaaatggt
cgggtagcga
cggttaccag
gceccoctgaaaca
gocgtggatat
tggaagttgt
ccatcaccaa
cgtatatget
ccagcagegt
ataccccggg
gtaacattgt
gtcatagcac
aagaacaggc
gotttggegyg
tgctgaccgg
cgatggttgg
tgattgtgag

tcagcoccagga

gcaaagtaga
acttgtaagg
tcteggaaaa
gtcocgectgtt
attaagcatc
gcaaggagac

ccagacagag

gcgcaacctyg
catggcgatc
gaaatggatg
gocoggaacgt
tcgtgttatyg
caccgtgeat
tggcaccttt
taatccgggt
tttccoccgaac
agaaaaaaaa
ggaacgtgaa
gtatattgaa
tggtgaagtyg
tcgtegtgeg
ccagattggt
ggtggatatt
ctttaccttt
taatctgcag
caaacgtgcyg
cggcaaagat

agattgcatyg

atgcagttcet

ggcaattcote

gatgctggea

ttgagaggat

aatgaactga

gtggtgttygg

accaaaagada

atgagccaga
atcaaaaaat
atggcgatga
aatgaacagg
gttagcccge
tatccgaaag
ggceoggtyge
catgecggatce
gaagttggtyg
gaagaactgc
ctggttegta
gtgctgecatce
cgtaacgatyg
agcgttageg
ggcacccgta
tgtaaagcgg
aaacgtacca
accctgaaaa
accgogatte
Jaacagagca

attaaagcgg
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cttcattgac
ctgtattcaa
ctttaattga
ttctcattet
gcaaccttge
taatgaaacg

ttcggatgge

goccgtaccoog
ataccagcgg
aatatccgat
goccagaccct
tggcggttac
tgtacaaaac
attttcgtaa
tgagcgcgaa
cgcgtattcet
aggattgcaa
aaacccgttt
tgacccaggg
atatcgatca
cggatcoget
tggttgatat
cgatgggtcet
goggcagcad
ttecgtgtgca
tgcgtaaage
ttgcggaage

ttecgtggcga

tgtgaatgtyg
ctacaacaag
agacccagat
aggtaaggaa
aaaaggagaa
aaaacgggac

catcaat

optimized for E.coli codon usage

tgaaattctg
ccgtcaggaa
caccgcggat
gtggagcaaa
ctggtggaat
ctatttocgat
ccaggtgaaa
agaagcgcas
Jgaccagcgaa
aattagcccg
tetgeceggtt
cacctgttgg
gagcctgatt
ggcgagoctyg
tectgogteag
gocgtattage
cattaaacgt
cgaaggcotat
gaccocgtogt
gattatcocgtt

tectgaacttt

1920

1930

2040

2100

2160

2220

2277

&0

120

180

240

300

360

420

4380

540

c00

G660

720

780

840

900

9a0

1020

1080

1140

1200

1260



gtgaaccgtyg
gatgcgaaag
gttggtgttec
agcaaaatygg
tttotgegtyg
acgocacggea
ggtccggaaa
aaaattcagt
cagagcctgg
cagcagatgeo
tttgcggcgyg
cgtggtageg
accaccaaac
gaaagcacca
gatcgtegtt
aaagcgaacg
agcagcatteo
<Z210>
<Z211>

<212>
<213>

26

<220>
<221>
<222

FB2
(1)

<400> 26
atgacattgg

gtattgaaac
attgaaaaga
ttgaccaagg
acaaatgctyg
tggaatacat
tttctcagaa
Jgaaagadtaa
gcaagtaatyg
acttggatac

actcccattyg

cgaaccagcg
tgctgtttea
tgcecggatat
gcgtggatga
tgcgtgatea
ccgaacgtaet
gogtgetggt
ggagccagaa
ttccgaaage
gtgatgttcet
caccgccgaa
gecatgocgtat
gccoctgaccat
gocggegttga
acggtcagge
ttctgattgg

tgaccgatag

2313
DA
Influenza B wvirus

L (2313

ctaaaattga
aaacaacggt
acccttcatt
gtgacatggce
aagacatagg
atggaccaat
agatgagact
Jaaaaagggt
tgataatgga
atagggaact

tactggcata

tctgaatccy
gaactggggce
gacccogagao
atacagcagc
gcecgtggtaat
gaccattacc
gaacacctat
tcocgaccatyg
gattcgtggt
gggcaccttt
acagagccgt
tctggttegt
tctgggtaaa
aagcgcggtt
gctgageatt
tcagggtgat

ccagaccgag

attgttaaaa
agaccaatat
aaggatgaaqg
aaacagaatc
aaccaaaggc
aggagatact
tgacaatgcc
actgctaaac
aatattgttc
gataaaagaa

catgcttgag

atgcaccagce
atcgaacata
accgaaatga
accgaacgtyg
gttctgctga
tatagcageca
cagtggatca
ctgtacaaca
cagtatagecg
gataccaccc
atgcagttta
ggtaacagcc
gatgcgggea
ctgegoggtt
aacgaactga
gtggtgctygy

accaaacgta

caactgttaa
aacataataa
tgggcaatgt
cccocttggaat
caaatgtget
gaaggtttcg
acttggggec
cctctcacta
cctaaggaag

aaaagagaaa

agggaattgg

page 25

tgctgcgcoca
tcgataacgt
gcatgegtgyg
tggttgtgag
goccocaggagga
gecatgatgtyg
ttocgocaactyg
aaatggaatt
gttttgtgeg
agatcattaa
gcagocctgac
cggtgttcaa
ccctgattga
ttctgattet
gcaatctgge
tgatgaaacyg

ttecgtatgge

gggacaatga
gaaaattcaa
gttctaattt
acaagggaat
caatagcagce
aaaaagtcta
gaataacttt
aggaaatgcc
caggaatacc
aattgaaagg

ttgccaggag

ttttcagaaa
gatgggcatg
tattcgtgtg
cattgatcgt
ggttagcgaa
ggagattaac
ggaaaccgtyg
cgaaccgttt
taccctgttt
actgctgcoccyg
cgtgaatgtt
ctataacaaa
agatccggat
Jgdgcaagday
Jgaaaggcgasa
taaacgcocgat

gattaat

agccaaaaca
tacatcaaga
tccottgget
acaacttaaa
agttacctgg
cgaaagottt
tggcccagtt
tccagatgaa
aagagaatct
aacgatgata

aaggttcocctyg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1560

1920

1930

2040

2100

2160

2220

2277

&0

120

180

240

300

360

420

480

540

G00

G0



coggtggeaqg
aattggagac
atgattgtgg
ctggetgtag
acagccatag
atcagacaaa
aaaaatgatyg
Jygagaagagyg
atgagaatgg
atcttgtgea
aattttctta
ttgaatagaa
gagctacatg
gtaacaaaaa
aaaaatctta
gaattagaat
Jgaacaacca
ctgaaggeteo
tttgaaagca
ctcaaacaaa
ttttgtttet
gtattgaagg
tacaatccac
attgaagatg
agtggcaagt
aaaccggggy
aggaaaagat
acagttgagt
<Z210>
<Z211>

<212>
<213>

27
2325
DNA

<220>
<221>
<222

FBZ
(1).

gagcaacatc
aaatatacca
cttgtagaaa
aaattgcaaa
acggaggtga
gacaaagatt
aagaaatatt
agttccatgt
aaaaactact
tggtattttc
atagagcagg
gtaacgatct
ggataaatga
atgtgattga
gtttaataaa
cacaagctca
aggaactggt
agtttcttet
taatccccca
tgagagacca
caccaccaaa
Jgaggaggaga
aaacagaagt
aagaaaggaa
atgacccaga
agaaagcaaa

atagtgettt

ccatggggtyg

L(2325)

agctgagttc
coccgggaggyg
gataatcaga
caagactgtyg
tgtcecgecotgt
tggacgactt
aatcgggaac
aagatgtggt
aataaattca
tcaagacact
ccaactttta
ctttgatcaa
attaatgaat
tgattttagt
aagaactggg
gctaatgata
Jocaaaacacc
aggaaaagaa
gaagatgget
agaggtcatyg
gttaaggagc
aaatttcatc
cctaactata
tagatcaatg
tcttggagat
catcttactt
atccaatgac

ggccttgage

Influenza C wvirus

atagaaatgc
aataaactaa
agatcaatag
atagatactg
gacataataa
gaactaaaaa
ggaacaatac
gaatgcaggg
gctaaaaagg
aggatgttcc
tctoccaatgt
tgggggtatyg
gcatctgact
tctactgaaa
gaagtcataa
acatatgata
tatcaatggg
gacatgttcc
ggccaataca
aaaactgacc
aatggggagce
gaagtaagga
tgcggcagaa
gggaatgcag
ttcaaaacta
tatcaaggaa
atttcacaag

taa
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tacactgctt
ctgaatctag
tcgcatcaaa
aacctttaaa
gagctgocatt
ggatatcagg
agaagattgg
gaatattaaa
aagacatgaa
aaggagtaag
accaactcca
aggaatcacc
acactttgaa
cagaaaaadt
tgggggccaa
cacctaagat
tgctaaaaaa
aatgggatgce
gtggatttge
agttcataaa
cttatcagtt
aagggtctec
tgatgtcatt
tgttggcoggy
ttgaagaact
agcccocgttaa

gaattaagag

acaaggtgaa
gtctcaatcg
cccattggag
atcatgtctg
aggactaaag
aagaggattc
aatatgggac
aaagagcaaa
agatttaata
gggagaaata
aagatatttt
caaagcaadt
aggggttgta
atctataaca
tgacgtaagt
gtgggagatg
tttggtaaca
atttgaagca
aagagcagtyg
gttgttgccc
cttgaggett
tectattctet
aaaagggaaa
ttttcttgtt
tgaaaagcta
agtagttaaa

acaaagaatg

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1500

1560

1920

1930

2040

2100

2160

2220

2280

2313



<400> 27
atgtctttte

gctcaaatga
tcaaggaagqg
ataatagcta
gecctttggg
tgtataaatt
gtttataaat
agatttacat
ttgagaactyg
cttgctagea
gcaaacaaac
gaaagtagat
gcattaggag
caaaggaaaa
ataatgaacg
Jaaacadaaa
acattatgta
ctactcaaga
gtcagagcag
tcagccaccy
ggaataaatyg
gattatttta
agagaaattc
gaagccttat
atgggaattg
ggaaagattg
gaagcatttg
aaggtaacat
aaaacggcca
gatattcctt
aaattaatgg
aaattagtgt
ttaccettta

aacgatagct

tattgacaat
tgacagtagg
aaaagaatcc
acaagadgaat
sagacacaga
attggaattt
ctagatttgg
tagttgatag
gagaaattaa
aatttatttt
ctctgaataa
tcttgoetgt
gagaaacttyg
atgatatgag
ccaaaagcaa
gaaagcttga
aatctgettt
aaatttctgg
tacaatttga
ctttattcag
aagacagaaa
aagacgoccc
catatcaata
tatacagtag
atggttccaa
acatgccaga
attcatcagg
ttcaggatgt
taacaaaagqg
ccttaattge
ctccottaat
ctacacaagt
cttatttcge

ttgttgagcec

agcaaaggaa
aactgtatca
ttcactaaga
getggaagaa
agatgtttca
ttgtggacct
aagattagaa
acaacgaadga
agacttgcaa
agacaattat
agaagtagtt
tttcggaget
gatacaagaa
agcagtatgt
actggttgag
agaacttata
aggaggacca
ttccecggagta
atactggagt
cagaaaggaa
gagacttcta
tgcaacaata
tgtgatgatg
gggaattgta
aagagcaatt
atcaaaagaa
aagaattgtt
aagctttcaa
gtatgaagcg
aaagaaggat
cagacccaat
tactactgga
cccaaaacaqg

tggagtaaat

tacaaaagac
aactacacta
atgagatggg
gectcaaattc
aaaagggatc
tgtgtcaaca
agaaggaaad
agagttgaca
atgtggactt
ggtctagtca
gecacacatgt
ataaggccag
gctaacactyg
aggaaagttt
tatatazaaa
cttgaaaccy
ttaggaaaaa
aaagttaaag
Jgagcaagaad
agatcactag
gctatgtgea
acaatggcag
aattggatac
gaaaccaatc
aaatctttaa
aaaattcacc
gecaacaattt
catcctgate
ctaatcaaaa
tatttgtctce
agaaaaggad
cattattcat
ggaatgtttyg

aacaatgtat

tatgccaaga
cgttcaagaa
caatgagcag
ctaaagaaca
atgttcttge
attcagaagt
aaataatgtg
ctcageccetgt
tgttcgaaga
aagaaatgag
tagaaaaaca
aaagaatgga
cagggatttc
gtcttgecage
gtacaagtat
atgatgtctce
ctctatcttt
atacagtata
aattctatgg
aatggattac
tgatattttg
atttaagtac
aaaaatcaga
caggaaaaat
gggctgtcac
ttgagctcte
tagaccttcc
tggcagtatt
ggctaggaac
tttataattt
tttattccag
tacatgaatt
aaggaaggct

tttettggag
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tgctaaggca
atggactaca
caaattccca
caacaatgta
aagcgcecctet
gatcaaagaa
gaaagaactt
agaacaaada
tgaagctecct
atcaaagttt
attcaatccg
attgatccat
caatgttgat
aaatgcaagt
gagaattgga
acctgaagta
tgggeccecatg
tatccaaggt
agaatataag
aataggagga
cagagatgga
gaagttagga
agataatctc
ggggagctca
aatacaatca
tgataatctt
tagtgacaaa
gagagatgag
aggggacaat
accagaagta
agttgctaga
gataaaggtc
tttctttage

taaggctgac

120

180

240

300

360

420

480

540

600

660

720

7380

840

900

960

1020

10380

1140

1200

1260

1320

1380

1440

1500

1560

1620

1630

1740

1800

1860

1520

1530

2040



agttctaaaa
cacatggaca
gcaccaatgg
ttcgtaggec

agcgatgtaa

1/320

tatattgtca

cttegttage

taacaagaca

aagggagcgt

ataagaatgt

tggaatagcyg
actattagaa
agatttaatt
tagaaccttc

gaaaaagata

ataagggtac
gggtttagtg
gatgtgggat
aagcgaactyg

aagatgtcta
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ctttagttgt
tttgtgaaaa
ttgggcaaaa
cctcacaaag

actaa

tggagatgaa
cgaccccadga
agttagactec

ggctgcatca

2100

2160

2220

2280

2325



