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SEQUENCE LISTING

<110> Fujirebio Inc., et al.

<120> Anti-H5 suthpe influenza hemagglutinin monoclonal antibody
<130> PF387-PCT

<160> 50

<170> PatentIn version 3.1

<210> 1

<211> 1732

«<212> DNA

<213> Influenza A virus

<220>

<221> Cbs

<222> (15)..(1709)
<223>

<400> 1

tctaatctgt taaa atg gag aaa ata gta ctt ctt Tttt gca ata gtc agt 50
met Glu Lys ITe val Leu Leu Phe Ala Ile val ser
1 5 10

ctt gtc aaa agt gac caa att tgc att ggt tac cat gca aac aac tca 98
Leu val Lys Ser Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser
15 20 25

aca gag cag gtt gac aca ata atg gaa aag aat gtt act gtc acg cat 146
Thr géu GIn val Asp Thr Ile Met Glu Lys Asn val Thr val Thr His
35 40

gcc caa gac ata ctg gaa aag aca cac aat g%g aag ctc tge agt cta 194
Ala Gln Asp Ile Leu Glu Lys Thr Mis Asn Gly Lys Leu Cys Ser Egu
45 50 55

aat g%a gtt aag CCt ctc att ttg agg gat tgt agt gta gct g%a tgg 242
Asn Gly val Lys Pro Leu Ile Leu Arg Asp Cys Ser val Ala Giy Trp
65 70 75
ctc ctc g%a aac ccc atg tgt gat gaa tic Cctc aat gtg ccg gaa tgg 290
Leu Leu Gly Asn Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp
80 85 20

tCct tac ata gtg gag aag gac agc cca atc aat gge ctc tgc tac cca 338
Ser Tyr Ile val Glu Lys Asp Ser Pro Ile Asn Gly Lgu Cys Tyr Pro
95 100 105

ggg gat ttc aac gac tat gaa gag Ctg aaa cac ctg ttg agc agt aca 3186
Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
110 115 120

aac cat Uttt gag aaa att caa atc atc ccc agg agt tct tgg tec gat 434
Asn His Phe Glu Lys Ile GlIn Ile Ile Pro Arg Ser Ser Trp Ser Asp
125 130 135 140

cat gat gce tea tca gga gtg agce tcc gca tgt cca tat aat ggg agg 482
His Asp Ala Ser Ser Gly val Ser Ser ATS Cys Pro Tyr Asn Gly Arg
145 15 155

tcc tcc tit ttc aga aat gta gtg tgg ctc atc aaa aag aac aat gca 530
Ser Ser Phe Phe Arg Asn val val Trp Leu Ile Lys Lys Asn Asn Ala
160 163 170

tac cca aca ata aaa agg aat tac aat aat act aac caa gaa gat ctt 578
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gca
Ala

tty
Leu
285

ata
Ile

gaa
Glu

ctc
Leu

gea
Ala

gga
365

gag
Glu

atc
Ile

aat
Asn

Pro

gta
val
190

ctc
Leu

aac
Asn

caa
Gin

gee
Ala

tac
Tyr
270

gag
Glu

dac
Asn

tgc
cys

agg
Arg

ggc
Gly
350

tac

y Tyr

tcc
Ser

att
Ile

aac
Asn

tte
phe
430

aat

Thr
175

cty
leu

tat
Tyr

cag
Gin

agt
Ser

atc
Ile
255

aaa
Lys

tat
Tyr

tcc
Ser

CCC
Pro

aat
Asn
335

ttc
Phe

cac
H1s

act
Thr

gac
Asp

ttLa
Leu
415

cta
Leu

gag

tgg
Trp

caa
Gln

aga
Arg

gga
Gly
240

aat
Ash

att
Ile

Gly

agce
ser

aga
Arg
320

gtc
val

ata
Ile

Cgt
His

caa
Gln

aad
Lys
400

gaa
Glu

gat
Asp

aga

Lys

999

aac
Asn

tcg
Ser
225

aga
Arg

TtcC
Phe

gee
Ala

aac
Asn

atg
Met
305

tac
Tyr

cct
Pro

gaa
Glu

agc
Ser

aag
Lys
385

atg
Met

agg
Arg

gtc
val

acc

Arg

att
Ile

cca
Pro
210

gtc
val

ata
Ile

gag
Glu

aag
Lys

tgc
Cys
290

cca
Pro

aac
Asn
370

gca
Ala

aac
Asn

a9gg
Arg

tgg
Trp

Ct&

Asn

cac
His
195

acc
Thr

cca
Pro

gag
Glu

agt
Ser

aaa
Lys
275

aac
Ash

Tt
Phe

aag
Lys

aga
Arg

ag9g
Gly
355

gag
Glu

ata
Ile

act
Thr

ata
Ile

act
Thr
435

gac

Tyr
180

Cgt
H1s

accC
Thr

gaa
Glu

Ittt
Phe

aat
Asn
260

gda
Gly

acc
Thr

cac
H1s

tca
Ser

gaa
Glu
340

tgg
Trp

caa
Gin

gat
Asp

cag
Gln

gag
Glu
420

tat
Tyr

ttt

PF387

Asn

cct
Pro

tat
Tyr

ata
Ile

ttc
Phe
245

&ty

gac
Asp

aag
Lys

aac
Asn

gat
ASD
325

aca
Thr

caa
Gin

ttt
Phe
405

aat
Asn

aat
Asn

cat
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Asnt Thr Asn GIn

aat gat
Asn Asp

gtt tct
val Ser
215

gct acc
Ala Thr
230

tgg aca
Trp Thr

aat tit
Asn Phe

tca gea
ser Ala

tgt caa
Cys Gln
295

ata cac
ITe His
310

aga tta
Arg Leu

aga gga
Arg Gly

gga atg
Gly Met

gca
Ala
200

gtt
val

agg
Arg

atrc
Ile

att
Ile

atc
Ile
280

act
Thr

cct
Pro

gtc
val

cta
Leu

gta
val

- 360

agt gga
ser Gly
375

atc act
Ile Thr
390

gag gcc
Glu Ala

ttg aac
Leu Asn

gct gaa
Ala Glu

gac tca
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tac
Tyr

aat
AsSh

gtt
val

aag
Lys

ctt
Leu
440

aat

185

aca
Thr

gga
Gly

ccc
Pro

tta
l.eu

gct
Ala
265

atyg
Met

cca
Pro

ctc
Leu

ctt
Leu

ttt
Phe
345

gac
Asp

gct
Ala

aag
LYS

ggda
Gly

add
Lys
425

ctyg
Leu

gtc

Glu

Glu

aca
Thr

aaa
Lys

aag
LyS
250

cca
Pro

aaa
Lys

atg
Met

gca
Ala

gtc
val

aag
LYS
410

atg
Met

gtt
val

aag

ASp

cag
Gin

tca
sepr

gta
val
235

CccCa
Pro

gaa
Glu

agt
Ser

Gly

att
Ile
315

aca
Thr

gece
Ala

tgg
Trp

gac
ASp

aac
Asn
395

gaa
Glu

Glu

ctc
Leu

aac

Leu

aca
Thr

aca
Thr
220
aat
Asn

aat
Asn

tat
TYP

Gly

gca
Ala
300

&y
999

ata
Ile

tat
Tyr

aaa
Lys
380

tca
Ser

Tttt
rPhe

gac
Asp

atg
Met

crL

626

674

722

770

818

866

914

962

1010

1058

1106

1154

1202

1250

1298

1346

1394



Glu
445

tac
Tyr

aat
ASnN

agt
ser

aga
Arg

act
Thr
525

ctyg
Leu

tca
Ser

ASh

gac
Asp

gta
val

cta
Leu
510

tac
Tyr

gca
Ala

tty
Leu

<210
«<211>
<212>
<213>

<400>

Glu Arg

aag gtt
Lys val

gt ttc
Cys pPhe
480

aga aac
Arg Asn
495

aac aga
Asn Arg

caa ata
Gin Ile

atc atg
Ile Met

caa tgc
Gin Cys
560

2
564
PRT

Influenza A virus

2

Met Glu Lys Ile
1

ASD

AsSp

Leu

Pro

65

Pro

Glu

Asp

Gin

Thr

Glu

50

Leu

Met

Lys

TYyr

Ile Cys

20

Ile Met

Lys Thr

Ite Leu

Cys Asp

Asp Ser

100

Glu Glu

Thr

cga
Arg
465

gag
Glu

gga
Gly

gag
Glu

tty
Let

gta
val
545

aga
Arg

Leu
450

cta
Leu

tic
Phe

acg
Thr

gaa
Glu

tca
ser
530

gct
Ala

att
Ile

ASp

cag
Gin

tat
Tyr

tat
Tyr

ata
Ile
515

att
Ile

ggt
Gly

tgc
Cys

val Leu Leu

5

ITe

Glu

His

ATg

Glu

85

Pro

Leu

Gly

Lys

Asn

Asp

70

Phe

Ile

Lys

Tyr

Asnh

Gly

55

Cys

Leu

Asn

His

Phe

ctt
Leu

cac
H1S

gac
Asp
500

agt
Ser

tat
TYr

cta
Leu

att
Ile

Phe

His

val

40

Lys

Ser

Asn

Gly

Leu
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His

agg
Arg

ada
Lys
485

tac
Ty

&y

tca
Ser

tct
Ser

taa

Ala
Ala
25

Thr
Leu
val
val
Leu
105

Leu

ASp

gat
Asp
470

tgt
Cys

ccy
Pro

gta
val

aca
Thr

tte
rPhe
550

Ser Ash val

455

aat
Ash

gat
Asp

cag
GIn

dda
Lys

gtg
val
535

tgg
Trp

gca
Ata

gat
Asp

tat
Tyr

ttg
Leuy
520

gcg
Ala

atg
Met

aag
Lys

gaa
Glu

tca
ser
505

gaa
Glu

agt
Ser

tgc
Cys

LyS

gag
Glu

tgt
Cys
490

gaa
Glu

tca
Ser

tcc
ser

tce
Ser

Asnh

¢ty
Leu
475

atg
Met

gag
Glu

ata
1le

tta
l.eu

aat
Asn
555

Leu
460

ggt
Gly

gaa
Glu

gca
Ala

oty

gca
Ala
540

gga
Gly

acttgtgagt tcagattgta gttt

Ile

10

Asn

val

Cys

Ala

Pro

90

Cys

val

Asn

Thr

Ser

Gly

75

Glu

Tyr

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Ser Ser Thr
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L.eu

Thr

Ala

45

Asn

Leu

Ser

Gly

Asn

val

Glu

30

Gln

Gly

Leu

Tyr

Asp

110

His

Lys

15

Glin

Asp

val

Gly

Ile

a5

Phe

Phe

Ser

val

Ile

Lys

Asn

80

val

Asn

Glu

1442

1490

1538

1586

1634

1682

1732



Lys

Ser

145

Arg

LYS

Asn

Ser

225

Arg

Phe

Ala

Asn

Met

305

Tyr

Pro

Glu

Ser

Lys

Ile

130

Gly

Asn

Arg

Ile

Pro

210

val

Glu

Lys

Cys

290

Pro

val

Gln

Gly

Asn

370

Ala

115

Gin

val

val

Asn

His

195

Thr

Pro

Glu

Ser

Phe

Lys

Arg

Ile

Ile

Ser

val

Tyr

180

Thr

Glu

Phe

Asn

260

Gly

Thr

His

Ser

Glu

340

Trp

Glin

ASp

Ile

Ser

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

ASp

325

Thr

Glin

Gly

Gly

Pro

Ala

150

lLeu

Asni

Asn

val

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Gly

Ser

Ile

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Leu

Gly

Met

Gly

Thr

120

ser

Pro

LYS

Ash

Ala

200

val

Arg

Ile

Ile

280

Thr

Pro

val

Leu

vai

360

Tyr

Asn
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Ser Trp Ser

Tyr

LYyS

Gin

185

Thr

Gly

Pro

Leu

Ala

265

Met

Pro

Leu

Leu

Phe

345

Asp

Ala

LysS

Asn

Asn

170

Glu

Glu

Thr

Lys

Lys

Pro

Lys

Met

Thr

Ala

Gly

Gly

Ala

ASp

GlIn

Ser

val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Ala

Trp

ASp

Arg

Ala

Leu

Thr

Thr

220

Asn

Asn

Tyr

Gly

Ala

300

Gly

Gly

val Asn Ser
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125

His

Ser

Tyr

Leu

Gly

Asp

Leuy

285

Ile

Glu

Leu

Ala

Gly

GTu

Asp

ser

Pro

val

180

Leu

Asn

Gin

Ala

Tyr

270

Glu

Asn

Cys

Arg

Gly

TY I

Ser

Ile

Ala

Phe

Thr

175

Leu

Tyr

Gln

ser

Ile

255

Lys

Tyr

Ser

Pro

ASnh

335

Phe

His

Thr

ASp

Ser
Phe
160

Ile

Trp

Arg

Gly

Asn

Ile

Gly

Ser

Arg

320

val

Ile

His

Lys



385

Met

Arg

val

Thr

Gly

Glu

Leu

val

545

ArG

Asn

Arg

Trp

Leu

450

Leu

Phe

Thr

Glu

Ser

530

Ala

Ile

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

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

<400>

tagcaggggt ataatctgic aag atg gag aaa ata gtg ctt ctt ctt gca ata
Met Glu Lys Ite val Leu Leu Leu Ala Ige
1 5 1

Thr
Ite
Thr
Asp
Gjn
Tyr
Tyr
Ile
515
Ile
Gly

Cys

3
1761
DNA

Influenza A virus

cDs

(24).

3

Gln

Glu

420

Tyr

Phe

Ley

His

Tyr

Leu

Tle

Phe

405

Asn

Asn

His

Arg

Tyr

Gly

Ser

Ser

. (1718)

gtc agt ctt gtt
val ser Leu val

aac tcg aca gag
Asn Ser Thr Glu

390

Glu

Leu

Ala

Asp

Asp

Cys

Pro

val

Thr

Phe
550

Ala

Ash

Glu

Ser

455

Asnh

Asp

Gln

Lys

val

535

Trp

val

Lys

Leu

440

Asn

ASp

Tyr

Leu

520

Ala

Met
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Gly

Lys

Leu

val

Lys

Glu

Ser

505

Glu

Ser

Cys

LYS

410

Met

val

Lys

Glu

Cys

490

Glu

Ser

Ser

Ser

395

Glu Phe

Glu Asp

Leu Met

Asn lLeu
460

teu Gly
475

Met Glu

Glu Ala

ITe Gly

Leu Ala

540

Asn Gly
555

Asn

Gly

Glu

445

Tyr

Asn

Ser

Arg

Thr

525

Leu

Ser

Asn

Phe
430

AsSn

Asp

Gly

val

Leu

510

Tyr

Ala

Leu

Leu

415

Leu

Glu

Lys

Cys

Arg

AsSnh

Gin

Ile

Gin

400

Glu

ASp

Arg

val

Phe

480

Asn

Ardg

Ile

Met

Cys
560

aaa agt gac cag att tgc att g%t tac cat gca aat

15

LYS Ser Asp Gln Iie gys Ile G

25

y Tyr His Ala Asn

cag gtt gac aca ata atg gaa aag aat gtt act gtt
Gin val Asp Thr Ile Met Glu Lys Asn val Thr val
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Pr387 ST25.txt
30 35 40

aca cat gct caa gac ata ttg gaa aag aca cac aac ggg aag ctc tgc 197
Thr His Ala Gln Asp Ile Leu Glu Lys Thr His Ash Gly Lys Leu Cys
45 50 55

agt cta aat gga gtg aaa cct ctc att ttg agg gat tgt agt gta gct 245
Ser Leu Asn Gly val Lys Pro Leu Ile Leu Arg Asp Cys Ser val Ala
60 65 70

gga tgg ctc cte gga aac cct atg tgt gac gaa ttc Cctc aat gtg ccg 293
Gly Trp Leu Leu Gly Asn Pro Met Cys Asp Glu Phe Leu Asn val ggo
75 80 85

gaa tgg t¢t tac ata gtg gag aag gac aat c<ca gtc aat ggc ctc tge 341
Glu Trp Ser Tyr Ile val Glu Lys Asp Asg Pro val Asn Gly Lgu Cys
95 10 105

tac cca g%a gat ttC aac gacC tat gaa gaa Ctg aaa cac cta ttg agc 389
Tyr Pro Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser
110 115 120

agc aca aac cat ttt gag aaa atc cga atc atc ccc aga age tct tgg 437
Ser Thr Agn His Phe Glu Lys Ile Arg Ile Ile Pro Arg Ser Ser Trp
125 130 135

tcc aat cat gat gcc tca tca gga gtg agc tct gca tgt cca tat aat 485
Ser Asn His Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro Tyr Asn
140 145 150

ggg agg tce tce tit tte aga aat gtg gta tgg ctt atc aaa aag aac 533
Gly Arg Ser Ser-Phe Phe Arg Asn val val Trp Leu Ile Lys Lys Asn
155 160 165 170

aat gca tac cca aca ata aag agg agt tac aat aac acc aac caa gaa 581
Asn Ala Tyr Pro Thr Ile Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu
175 180 185

gat ctt ttg ata ctg tgy ggg att cac cat cct aat gat gcg gca gag 629
ASp Leu Leu Ile Leu Trp Gly Ile His His Pro Asn Asp Ala Ala Glu
190 195 200

cag aca aag ctc tat caa aac cca act acc tac gtt tcc gtt g%a aca 677
GIn Thr 5%5 Leu Tyr GIn Asn Pro Thr Thr Tyr val ser val Gly Thr
5 210 215

tCa aca Cctg aac cag aga tcg gtc cca gaa ata gct acc agg ccc aaa 725
Ser Thr Leu Asn GIn Arg Ser val Pro Glu Ile Ala Thr Arg Pro Lys
220 225 230

gty aac ggg caa agt gga aga atyg gag ttc ttc tgg aca att tra aag 773
val Asn Gly GlIn Ser Gly Arg Met Glu Phe Phe Trp Thr ITe Leu Lys
235 240 245 250

¢Cg aat gat gcc atc aat ttt gag agt aat gga aat ttc att gct cca 821
Pro Asn Asp Ala Ile Asn Phe Glu Ser ggg Gly Asn Phe Ile Ala Pro
255 265

gaa tat gca tac aaa att gtt aaa aaa gga g?c tca gca atc atg aaa 869
Glu Tyr Ala Tyr Lys Ile val Lys Eys Gly Gly Ser Ala Ile Met Lys
270 75 280

agt gga ttg gaa tat ggt aac tgc aac acc aag tgt caa act cca atg 917
Ser Gly Leu Glu Tyr Gly Asn %gg Asn Thr Lys Cys Gln Thr Pro Met
285 295

g%t gcg ata aac tct agt atg cca tic cat aac ata cac cct cte acc 965
Gly Ala Ile Asn Ser Ser Met Pro Phe His Asn Ile His Pro Leu Thr
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300 305 310
att gga gaa tgc ccc aaa tat gtg aaa tca ggt aga tta gtc ctt gea 1013
Ile Gly Glu Cys Pro Lys Tyr val Lys Ser Gly Arg Leu val Leu Ala
315 320 325 330
act g%a ctc aga aat gtc cct caa aga gaa aca aga g?a cta ttt g?g 1061
Thr Gly Leu Arg Asn val Pro GIn Arg Glu Thr Arg Gly Leu Phe Gly
335 340 345
gct ata gca ggce ttt ata gaa gga gga tgg caa g%a atg gta gac g?t 1109
Ala Ile Ala Gly phe 1le Glu Gly Gly Trp GIn Gly met val Asp Gly
350 355 360
tgg tat ggg tac cac cat agc aac gag cag ggg agt g%a tac gct gea 1157
Trp Tyr Gly Tyr His His Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala
365 370 375
gac aaa gaa tcc act caa aag gca ata gat gga atc act aat aag gtc 1205
Asp Lys Glu Ser Thr GIn Lys Ala Ile Asp Gly Ile Thr Asn Lys val
380 385 3080
aac tca atc att gac aaa atg aac act cag ttt gag gcc gtt gga aag 1253
Asn Ser Ile Ile Asp Lys Met Asn Thr Gln phe Glu Ala val Gly Lys
395 400 405 410
gaa ttt aat aac ttg gaa agg agg ata gag aat ttg aat aag aaa atg 1301
Glu Phe Asn Asn Leu Glu Arg Arg Ile GIu Asn Leu Asn Lys Lys Met
415 420 425
gaa gac gga ttt cta gat gtc tgg act tat aat gct gaa ctt ttg gtt 1349
Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val
430 435 440
cta atg gaa aat gag aga acc c¢ta gac ttt cat gac tca aat gtc aag 1397
Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys
445 450 455
aac ctt tat gac aag gtt cga cta cag ¢tt agg gat aat gca aag gag 1445
Asn Leu Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu
460 465 470
ctg ggt aat ggt tgt ttc gag ttc tac cat aaa tgt gat aat gaa tgt 14093
Leu Gly Asn Gly Cys pPhe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys
475 480 485 490
atg gaa agt gta aaa aac g?g acg tat gac tac ccg cag tat tea gaa 1541
Met Glu Ser val Lys Asn Giy Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu
495 500 503
gag gca aga cta aac aga gag gaa ata agt ggg gig aaa ttg gaa tca 1589
GTu Ala Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser
510 515 520
atg gga att tac caa ata ctg tca att tat tca aca gtg gcg agt tcc i637
Met Gly Ile Tyr Gin Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser
525 530 535
¢ta gca ctg gca atc atg ata get ggt ¢ta tet tte tgg atg tge tcec 1685
Leu Ala Leu Ala Ite Met Ile Ala Gly Leu Ser Phe Trp Met Cys Ser
540 5435 550

aat gga tca ttg cag tge aga att tge att taa atgtgtgagt tcagattgta 1738
Asn Gly Ser Leu Gln Cys Arg Ile Cys Ile

555 560

gttaaaaaca ccctigtttc tac 1761
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<210>
<211>
<2172>
<213>

<400>

4
5
P

influenza A virus

4

64
RT

Met Glu Lys Ile
1

ASp

Asp

Leu

Pro

65

Pro

Glu

ASp

Lys

Ser

145

Arg

Lys

Gly

Asnh

ser
225

Gin

Thr

Glu

50

l.eu

Met

Lys

Tyr

Ile

130

Gy

Asn

Arg

Ile

Pro

210

val

Ile

35

Lys

Ile

Cys

Asp

Glu

115

Arg

val

val

Ser

His

195

Thr

Pro

Cys

20

Met

Thr

Leu

Asp

ASnh

100

Glu

Ile

Ser

val

Tyr

180

His

Thr

Glu

val Leu Leu
5

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Tro

165

Ash

Pro

Tyr

Ile

Gly

LYys

Asn

ASp

70

Phe

val

Lys

Pro

Ala

150

Leu

Asn

Asn

val

Ala
230

Tyr

Asn

Gly

55

Cys

Leu

Asn

His

Cys

Ile

Thr

Asp

Ser

215

Thr

Leu

His

val

40

Lys

Ser

Ash

Gly

Leu

120

Ser

Pro

Lys

Asn

Ala

200

val

Arg

PF387 ST25.txt

Ala

Ala

25

Thr

Leu

val

val

Leu

165

Leu

ser

Tyr

Lys

GlIn

185

Ala

Gly

Pro

Ile val Ser
10

AsSn Asn Ser

val Thr His

Cys Ser Leu
60

Ala Gly Trp
75

Pro Glu Trp
90

Cys Tyr Pro

Ser Ser Thr

Trp Ser Asn
140

Asn Gly Arg

Asn Asn Ala
170

Glu Asp Leu

Glu G1n Thr

Thr ser Thr
220

Lys val Asn
235

Page 8

Leuy

Thr

Ala

45

Asn

Leuy

Ser

Gly

Asn

125

His

Ser

Tyr

Leu

Gly

val

Glu

30

Gln

Gly

Leu

Tyr

ASD

110

His

Asp

Ser

Pro

Ile

190

Leu

Asn

Gin

Lys

15

Gin

Asp

val

Gly

Ile

95

Phe

Phe

Ala

pPhe

Thr

175

l.eu

Tyr

GIn

Ser

Ser

val

Ile

LysS

Asn

80

val

Asn

Ser

Phe

160

Trp

Gin

Arg

Gly



PF3I8&7 ST25.txt
Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala pPro Glu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Gly Ser Ala Ile Met Lys Ser Gly Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gin Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile HWis Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Gly Arg Leu val teu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro Gln Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly pPhe Ile
340 345 350

Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
370 375 380

Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser Ile Ile Asp Lys
385 390 395 400

Met Asn Thr GIn Phe Glu ATa val Gly Lys Glu Phe Asn Asn Leu Glu
405 410 415

Arg Arg rle Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
420 425 430

vatl Trp Thr Tyr aAsn Ala Glu Leu Leu val Leu Met Glu Asn Glu Arg
435 440 445

Thr teu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys val
450 455 460

Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys phe
465 470 475 480

GTu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser val Lys Asn
485 490 495

Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Asn Arg
500 505 510
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PE387 ST25.txt
Glu Glu Ile Ser Gly val Lys Leu Glu Ser Met Gly Ile Tyr Gln Ile
515 520 525

Leu Ser Ile Tyr Ser Thr val Ala Ser Ser teu Ala Leu Ala Ile Met
530 535

ITe Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gl1n Cys
545 550 555 560

Arg Ile Cys 1le

<210> 5

<211> 1015

<212> DNA

<213> Influenza A virus
<220>

<Z221> Cbs

<222> (2)..(1015>

<223>

<400> 5

C cta ctg gtc ctg tta tgt gea ctt gca got gca gat gca gac aca ata
Leu Leu val Leu Leu Cys ATa Leu Ala Ala Ala Asp Ala Asp Thr Ile
1 5 10 15

tgt ata ggc tac cat gcg aac aat tca acc gac act gtt gac aca gta
Cys Ile Gly Tyr His Ala Asn Asn ger Thr Asp Thr val Asp Thr val
20 5 30

ctc gag aag aat gtg aca gtg aca cac tct gtt aac ctg ctc gaa gac
L.elt Glu Lys Asn val Thr val Thr His Ser val Asn Leu Leu Glu Asp
35 40 45

agc cac aac gga aaa cta tgt aga tta aaa gga ata gcc cca cta caa
Ser His Asn Gly Lys Leu Cys Arg Leu Lys Gly Ile Ala Pro Leu Gin
50 55 60

ttg ggg aaa tgt aac atc gcc gga tgg ctc ttg gga aac cca gaa tgc
Leu Gly Lys Cys Asn Ile Ala Gly Trp Leu Leu Gly Asn Pro Glu ggs
65 70 75

gac cca ctg ctt cca gtg aga tca tgg tcc tac att gta gaa aca cca
Asp Pro Leu Leu Pro val Arg Ser Trp Ser Tyr Ile val Glu Thr Pro
85 90 95

aac tct gag aat g?a ara tgt tat cca gga gat ttc atc gac tat gag
Asn Ser Glu Asn Gly Ile Cys Tyr Pro Gly Asp Phe Ile Asp Tyr Glu
100 105 110

gag ctg agg gag caa ttg agc tca gtg tca tca ttc gaa aga tic gaa
Glu Leu Arg Glu GIn Leu Ser Ser val Ser Ser Phe Glu Arg Phe Glu
115 120 125

ata ttt ccc aaa gaa agc tca tgg CCC aac cac aac aca aac g%a gta
ITe Phe Pro Lys Glu Ser Ser Trp Pro Asn His Asn Thr Asn Gly val
130 135 140

acg gca gca tgce tec cat gag g?g aaa agc agt ttt tac aga aat ttg
Thr Ala Ala Cys Ser His Glu Gly Lys Ser Ser phe Tyr Arg Asn iLeu
145 150 155 160

cta tgg Ctg acg gag aag gag ggc tca tac cca aag ctg aaa aat tct
page 10

49

97

145

193

241

289

337

385

433

481

529



Leu

tat
Tyr

cac
H1s

act
Ala

gaa
Glu
225

tat
Tyr

aat g

Asn

ttt
Phe

acg
Thr

cag
GlIn
305

agt
Ser

caa
Gln

Trp

gtg

ccy
Pro
tat
TYr
210
ata
Ile

tac
Tyr

aag
Lys
280

aat
Asn

gce
Ala

tcc
ser

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

<400>

Leuy

aac
Asn

cct
Pro
195

gtc
val

gca
Ala

tgg
Trp

aat
Asn

tce
ser
275

tgt
Cys

ata
Ile

aaa
LYS

6
338
PRT

influenza A virus

6

Thr

aaa
Lys
180

adc
Ash

tct
Ser

gaa
Glu

acce
Thr

cta
Leu
260

ggc
Gly

caa
Gln

cac
H1s

ttg
Leu

Glu
165

aaa
LysS

agt
ser

gta
val

aga
Arg

ttg
Leu
245

ata
Ile

ate
Ile

aca
Thr

cca
Pro

agg
Arg
325

Lys

gg9g

aag
Lys

gtg

cee
Pro
230

cta
Leu

gca
Ala

atc
Ile

CCC
Pro

gtc
val
310

atg
Met

Glu

aaa
Lys

Glu

act
Thr
215

aaa
Lys

aaa
Lys

cca
Pro

acc
Thr

ctg
Leu
295

aca
Thr

gtt
val

Leu Leu val Leu Leu Cys Ala

1

5

Cys Ile Gly Tgr His Ala Asn
2

Leu Glu Lys Asn val Thr val

35

Ser His Asn Gly Lys teu Cys

Gly

gaa
Glu

caa
Gln
200

tca
Ser

gta
val

CCC
Pro

atg
Met

tca
ser
280

gga
Gly

ata
Ile

aca
Thr

Leu

Asn

Thr

40

Arg

PF387 sST25.txt

Ser

gtc
val
185

cag
Gln

aat
Asn

aga
Arg

&ty

tat
Tyr
265

aac
Asn

gct
Ala

ety

ala
ser
25

His

Leu

Tyr Pro Lys Leu
170

ctt gta ctg tgg
Leu val Leu Trp

aat ctc tat cag
Asn Leu Tyr Gln
205

tat aac agg aga
Tyr Asn Arg Arg
220

gat caa gct ggg
Asp GIn Ala Gly
. 235

gaC aca ata ata
Asp Thr Ile 1I1e
250

gct ttc gca ctg
Ala Phe Ala Leu

gca tca atg cat
Ala Ser Met His
285

ata aac agc agt
ITe Asn Ser Ser
300

gag tgc cca aaa
Glu Cys Pro Lys
315

cta agg aac att
Leu Arg Asn Ile
330

Ala Ala Asp Ala
10

Thr Asp Thr val

Ser val Asn Leu
45

Lys Gly Ile Ala
Page 11

Lys

ggt
Gly
190

aat
AsSn

Tttt
Phe

agg
Arg

ttt
Phe

agt
Ser
270

gag
Glu

cte
Leu

tac
Tyr

ccg
Pro

Asp
Asp
30

Leu

Pro

Asn
175

att
ITe

gaa
Glu

ace
Thr

atg
Met

aga
Arg

tgt
Cys

cct
Pro

gtc
val

tce
Ser
335

Thr

15

Thr

Glu

Leu

Ser

Cc?.'t
H1s

aat
Asn

ccg
Pro

aac
Asn
240

gca
Ala

Gly

aac
Asn

tac
Tyr

agg
Arg
320

att
Ile

Ile

val

Asp

Gln

577

625

673

721

769

817

865

913

%961

1609

1015



Leu

65

AsSp

Asn

Glu

Ile

Thr

145

Leuy

Tyr

Ala

Glu

225

Tyr

Asn

Phe

Thr

Gln

305

Ser

50

Gly

Pro

Ser

Leu

Phe

130

Ala

Trp

val

Pro

TYyr

210

Ile

Tyr

Gly

Gly

Lys

290

Asn

Ala

Lys

tLeu

Glu

Ala

lLeu

Asn

Pro

195

val

Ala

Trp

AsSn

Ser

275

Cys

Ile

Lys

Cys

teu

Asn

100

Glu

Lys

Cys

Thr

Ser

Glu

Thr

Leu

260

Gly

Gln

His

Leu

Asn

Pro

85

Gly

Gln

Glu

Ser

Glu

165

Lys

Ser

val

Arg

Leu

245

Ile

Ile

Thr

Pro

Arg

Ile

70

val

Ile

Ley

Ser

His

150

Lys

Gly

LYS

val

Pro

230

Leu

Ala

Ile

Pro

val

310

Met

55

Ala

Arg

Cys

Ser

Ser

135

Glu

Glu

Lys

Glu

Thr

215

Lys

Lys

Pro

Thr

Leu

295

Thr

val

Gly

Ser

TYF

Ser

120

Trp

Gly

Gly

Glu

Gin

200

Ser

val

Pro

Met

Ser

280

Gly

Ile

Thr

PF387

Trp

Trp

Pro

105

val

Pro

Lys

Ser

val

185

Glin

ASh

Arg

Gly

TYr

265

Asn

Ala

Gly

Gly

Leu

Ser

90

Gly

Ser

Asn

Ser

TYrF

170

Ley

Asn

Tyr

ASp

250

Ala

Ala

Ite

Glu

Leu

5T25.txt

Leu Gly
75

Tyr Ile

Asp Phe

Ser Phe

His Ash

140

Ser Phe
155

Pro Lys

val Leu

Leu Tyr

Asn Arg

Gln Ala

235

Thr Ile

Phe Ala

Ser Met

Asn Ser

300

Cys Pro
315

Arg Asn

Page 12

Asn

val

Ile

Glu

125

Thr

TYr

Leu

Trp

Gln

205

Arg

Gly

Ile

Leu

His

285

Ser

LYs

Ile

Pro

Glu

Asp

Arg

ASh

Arg

Lys

Gly

Ash

Phe

Arg

Phe

Ser

270

Glu

Leu

TVYr

Pro

Glu

Thr

95

Tyr

Phe

Gly

ASN

Asn

175

Ile

Glu

Thr

Met

Glu

255

Arg

Cys

Pro

val

Ser

Cys
80

Pro

Glu

val
Leu

160

Ser

Ash

Pro

Asn

240

Ala

Gly

Asnh

Tyr

Arg
320



Gln

ser

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

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

<400>
agcaaaagca ggggttatac catagacaac caaaagcaaa

Tat
Tyr

gga
Gly

cgg
Arg

aac
Asn

gac
Asp

ctt
Leu
85

aga
Arg

ddd
Lys

cCe
Pro

tgc
Cys

aca
Thr
165

aca
Thr

Ctc
Leu

tac
Tyr

aac
Asn

Gly

tgt
Cys
70

cta
Leu

gac
ASp

CEftt
Hi1s

aaa
Lys

gcg
Ala
150

gag
Glu

agc
Ser

7
1773
DNA

influenza A virus

CDS

325

(44)..(1732

7

att
Iie

C@t
H1s

gtc
val

aag
LyS
55

age
ser

agt
Ser

ctc
Leu

gat
AsSp
135

gtg
val

aaa
LYyS

ety

Cctc
Leu

gcce
Ala

act
Thr
40

tta
Leu

att
Ile

gtg
vat

Tty
Leu

ctc
Leu
120

aga
Arg

tct
ser

gaa
Glu

cty
Leu

aat
Asn
25

gtg
vali

tgc
Cys

gece
Ala

cca
Pro

tgt
cys
165

agc
Ser

tag
Trp

tca
Ser

caa
Gin

ttc
pPhe
10

aat
Asn

act
Thr

aaa
Lys

gaa
Glu
90

tat
Tyr

agc
Ser

aca
Thr

aat
Ash

aat
Asn
170

atg
Met

aca
Thr

tcc
Ser

cat
H1s

cia
Leu

tgg
Trp
75

tgg
Trp

cca
Pro

cag
Gin

cea
Pro
155

tat
Tyr

cta
Leu

gca
Ala

aca
Thr

gcc
Ala

aac
Asn
60

cte
Leu

tCC
Ser

Gly

aaa
Lys

cat
His
140

tca
ser

ccyg
Pro

ata
Ile

PF387 sST25.1txt

gtg
val

gag
Glu

aag
Lys
45

gga
Gly

ctt
Leu

tat
Tyr

agc
Ser

cat
His
125

aca
Thr

ttc
Phe

gtt
val

att
Ile

330

aga
Arg

aag
LYyS
30

gac
Asp

atc
Ile

gga
Gly

ata
Ile

ttrc
rPhe
110

ttcC
Phe

aca
Thr

tte
Phe

gcc
Ala

tgg g

8499
Gly
15

gtc
val

att
Ile

cct
Pro

aat
AsSn

atg
Met
95

aat
Asn

Glu

act
Thr

agg
Arg

aaa
Lys
175

g

aCa

gac
Asp

gac
Asp

ctt
Leu

cca
Pro

cca
Pro
80

gag
Glu

gat
Asp

adaa
Lys

gga
Gly

aac
Asn
160

gga
Gly

gt

atg
Met
1

cag
Gln

aca
Thr

gag
Glu

ctt
Leu
65

gaa
Gty

ddaa
LysS

tat
Tyr

gta
val

ggt
Gly
145

atg
Met

tcg
Ser

cac

Trp Gly val His

Page 13

gce
Ala

ata
Ile

att
Ile

aag
Lys
50

gaa
Giu

gt
Cys

gaa
Glu

gaa
Glu

aag
Lys
130

tca
Ser

gtc
val

tac
Tyr

cat
H1s

335

atc
Ite

tgc
Cys

cta
Leu
35

acc
Thr

cta
Leu

gat
ASD

aac
AsSn

gaa
Glu
115

att
Ile

cgg
Arg

tgg
Trp

aac
Asn

CCC
Pro

att
Ile

att
Ile
20

gag
Glu

CE‘lt
H1s

9499
Gly

agg
Arg

ccy
Pro
100

ttg
Leu

ctg
Leu

gce
Ala

cty
Leu

aat
Asn
180

aat
ASnh

55

103

151

199

247

295

343

391

439

487

535

583

631



PF387 ST25.txt

185 190 195
gat gag aaa gaa caa aga aca ttg tac cag aat gtg gga acc tat gtt 679
Asp Glu Lys Glu Gin Arg Thr Leu Tyr GIn Asn val Gly Thr Tyr val
200 205 210
tce gta g?c aca tca aca ttg aac aaa agg tca acc ¢ca gac ata gca 727
Ser val Gly Thr Ser Thr Leu Asn Lys Arg Ser Thr Pro Asp Ite Ala
215 220 225
aca agg cct aaa gtg aat gga cta gga agt aga atg gaa tic tct tgg 775
Thr Arg Pro Lys val Asn Gly Leu Gly Ser Arg Met Glu Phe Ser Trp
230 235 240
acc cta ttg gat atg tgg gac acc ata aat ttt gag agt act g?t aat 823
Thr Leu Leu Asp Met Trp Asp Thr Ile Asn Phe Glu Ser Thr Gly Asn
245 250 255 260
cta att gca cca gag tat g%a ttC aaa ata tcg aaa aga ggt agt tca 871
Ley Ile Ala Pro Glu Tyr Gly Phe Lys Ile Ser Lys Arg Gly Ser Ser
265 270 275
ggg atc atg aaa aca gaa gga aca ctt gag aac tgt gag acc aaa tgc 819
Gly Ile Met Lys Thr Glu Gly Thr Leu Glu Asn Cys Giu Thr Lys Cys
280 285 290
caa act cct ttg g%a gca ata aat aca aca ttg c¢ct tit cac aat gte 867
¢In Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu Pro Phe His Asn val
295 300 305
cac cca ctg aca ata ggt gag tge ¢cc¢ aaa tat gta aaa tcg gag aag 1015
His Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr val Lys Ser Glu Lys
310 315 320
ttg gic tia gca aca gga cta agyg aat gttt ccc cag att gaa tca aga 1063
Leu val Leu Ala Thr Gly Leu Arg Asn val Pro Gin Ile Glu Ser Arg
325 330 335 340
gga ttg ttt ggg gca ata gct ggt ttt ata gaa gga gga tgg caa gga 1111
Gly teu Phe Gly Ala Ile Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly
345 350 355
atg att gat ggt tgg tat gga tac cat cac agce aat gac cag g?a tca 1159
Met Ile Asp Gly Trp Tyr Gly Tyr His His Ser Asn Asp Gin Gly Ser
360 365 370
g?g tat gca gca gac aaa gaa tcc act caa aag gca tit gat g%a atc 1207
Gly Tyr Ala Ala Asp Lys Glu Ser Thr GlIn Lys Ala Phe Asp Gly Ile
375 380 385
acc aac aag gta aat tct gtg att gaa aag atg aac acc caa ttt gaa 1255
Thr Asn Lys val Asn Ser val Ile Glu Lys Met Asn Thr GlIn Phe Glu
390 395 400
gct gtt ggg aaa gaa ttc agt aac tta gag aga aga Ctg gag aac tig 1303
Ala val Gly Lys Glu Phe Ser Asn Leu Glu Arg Arg Leu Glu Asn Led
405 410 415 420
aac aaa aag atg gaa gac g%g Tttt cta gat gtg tgg aca tac aat gct 1351
Asn Lys Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala
425 430 435
gag ctt cta gtt ctg atg gaa aat gag agg aca Ctt gac ttt cat gat 1399
Glu Leu Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp
440 445 450
tct aat gtc aag aat ctg tat gat aaa ¢gic aga atg cag ctg aga gac 1447

Ser Asn val Lys Asn Leu Tyr Asp Lys val Arg Met Gln Leu Arg Asp
Page 14



PF387 5T25.txXt
455 460 465

aac gtc aaa gaa cta gga aat g%a tgt ttt gaa ttt tat cac aaa tgt 1495
Asn val Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys
470 475 480

gat gét gaa tgc atg aat agt gtg aaa aac ggg acg tat gat tat ccc 1543
Asp Asp Glu Cys Met Asn Ser val Lys Asn Gly Thr Tyr Asp Tyr Pro
485 490 495 500

aag tat gaa gaa gag tct aaa cta aat aga aat gaa atc aaa ggg gta 1591
Lys Tyr Glu Glu G%u Ser Lys Leu Asn Arg Asn Glu Ile Lys Gly val
505 51 515

aaa ttg agc age atg ggg git tat caa atc ¢it goeg att tat gt aca 1639
Lys Leu Ser Ser Met Gly val Tyr GIn Ile Leu Ala Ile Tyr Ala Thr
520 525 530

gta geca ggt tet ¢ty teca ctg gea atc atg atg get ggg ate tet tec 1687
val Ala G;% Ser Leu Ser Leu ?18 Ile Met Met Ala gly Ile Ser Phe
5 4 5

tgg atg tgc tcc aac ggg tct ctg cag tgc agg atc tgc ata tga 1732
Trp Met Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys 1le
550 555 560
ttataagtca ttttataatt aaaaacactc ttgtttctac t 1773
<210> 8
<21i> 562
<212> PRT
<213> 1Influenza A virus
<4G0> 8

met Ala I'le 1te Tyr Leu Ile Leu Leu Pge Thr Ala val Arg Gly Asp
1 5 1 15

Gln Ile Cys %Te Gly Tyr His Ala ésn Asn Ser Thr Glu %55 val Asp
0 5

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

Glu Lys Thr His Asn Gly Lys Leu Cys Lys Leu Asn Gly Ile Pro Pro
50 55 60

Leu Glu Leu Gly Asp Cys Ser Ile Ala Gly Trp Leu Leu Gly Asn Pro
65 70 75 80

Glu Cys Asp Arg Leu Leu Ser val Pro S]u Trp Ser Tyr Ile Met Glu
85 0 95

Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly Ser Phe Asn Asp
100 105 110

Tyr Glu Glu Leu Lys His Leu Leu Ser Ser val Lys His Phe Glu Lys
115 120 125
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Ser

His

Gly

Pro

225

Glu

Ser

Arg

Glu

Phe

305

Lys

Ile

Gly

Asp

Phe
385

val

Tyr

His

Thr

210

Asp

Phe

Thr

Gly

Thr

290

His

Ser

Gly

Trp

GlIn

370

ASp

Ile

Arg

Trp

Asn

Pro

195

TYyr

Ile

Ser

Gly

Ser

275

Lys

Asn

Ghu

Ser

Gly

Gly

Leu

Ala

Leu

Asn

180

Asn

val

Ala

Trp

Asn

260

ser

Cys

val

LYS

Arg

Gly

Ser

Ile

Pro

Cys

Thr

165

Thr

Asp

Ser

Thr

Thr

245

Leu

Gly

Gln

His

Leu

325

Gly

Met

Gly

Thr

Lys

Ala

150

Glu

Ser

Glu

val

Arg

Leu

Tle

Thr

Pro

310

val

Leu

Ile

Tyr

Asn
390

Lys

Gly

Lys

ey

Ala

Met

Pro

295

Leu

Leu

Phe

AsSp

Ala

375

LysS

Arg

Ser

Gly

Giu

Glu

200

Thr

Lys

ASp

Pro

Lys

Leu

Thr

Gly

Gly

Ala

val

PF387 STZ25.txt

Trp

Gly

Ser

Gin

185

Glin

ser

val

Met

Glu

265

Thr

Gly

Thr

Ala

345

Trp

ASp

Asn
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ey
330

ata
Ile

tat
Tyr

aaa
Lys

tca
ser

Tttt
Phe
410

gac
Asp

atg
Met

CcttT
Leu

ggt
Gly

gaa
Glu
490

gca
Ala

Gly

gca
Ala

ata
Ile

gaa
Glu
315

Ctc
Leu

gct
Ala

999
Gly

gaa
Glu

ate
Ile
395

aat
Asn

&1y

gaa
Glu

tat
Tyr

aat
Asn
475

agt
Ser

aga
Arg

act
Thr

ctyg
l.eu
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aac
Asn
300

tgc
Cys

aga
Arg

&ty

tac
Tyr

tcc
Ser
380

att
Ile

adc
Asn

ttt
Phe

aat
Asn

gac
Asp
460

&y

gta
val

cta
Leu

tac
Tyr

gca
Ala
540

¢t
Ser

cCcC
Pro

aat
Asn

Tttt
Phe

cac
His
365

act
Thr

gac
Asp

ttg
Leu

cta
L.eu

gag
Glu
445

aag
Lys

tgt
Cys

aaa
Lys

aac
Asn

cad
GIn
525

atc
Ile

agt
Ser

aaa
Lys

gtc
val

ata
Ile
350

CE_J.‘FZ
His

caa
Gln

adaa
Lys

gaa
Giu

gat
ASp
430

aga
Arg

gtt
val

tte
Phe

aac
Asn

aga
Arg
510

ata
ITe

atg
Met

atg
MetT

tac
Tyr

cct
Pro
335

gag
Glu

agc
ser

aag
Lys

atg
Met

agg
Arg
415

gtc
val

acc
Thr

cga
Arg

gag
Glu

&1y
495

gag
Glu

ctg
Leu

gra
val

911

959

1007

1055

1103

1151

1199

1247

1295

1343

1391

1439

1487

1535

1583

1631

1634



Fr387 ST25.txt

<210> 14

<211> 544

<212> PRT

<213> Influenza A virus
<400> 14

Lys Ile val Leu Leu Leu Ala Thr val Ser Leu val Lys Ser Asp Gln
1 5 10 15

Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val Asp Thr
20 25 30

Ile Met Glu Lys Asn val Thr val Thr His Ala Gin Asp Ile Leu Glu
35 40 45

Lys Thr His Asn Gly Lys Leu Cys Ser Leu Asn géy val Lys Pro Leu
50 55

Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn Pro Met
65 _ 70 75 80

Cys Asp Glu Phe Leu Asn val Pro Glu Trp Ser Tyr Ile val Glu Lys
85 90 95

Asp Ser Pro val Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn Asp Tyr
100 105 110

Glu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His pPhe Glu Lys Ile
115 120 125

Gln Ile Ile Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser Ser Gly
130 135 140

val ser Ser Ala Cys Pro Tyr Gly Gly Arg Ser Ser phe Phe Arg Asn
145 150 155 160

val val Trp Leu Ile Lys Lys Asn Asn Ala Tyr Pro Thr Ile Lys Arg
165 170 175

Ser Tyr Asn Asn Thr Asn Gln GTu Asp Leu Leu Ile Leu Trp Gly 1le
180 185 190

His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr GIn Asn Pro
195 200 205

Thr Thr Tyr val Ser val Gly Thr Ser Thr Leu Asn GIn Arg Ser val
210 215 220

Pro Glu Ite Ala Thr Arg Pro Lys val Asn Gly Gln Ser Gly Arg Met
225 230 235 240
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Glu

Ser

Lys

Asn

Phe

305

Lys

Arg

Gly

Glu

Ile

385

Thr

Tla

Thr

Asp

Gin

465

TY I

Tyr

Fhe

Asnh

Gly

Thr

290

Ser

Glu

Trp

Gin

370

Asp

Glin

Glu

Tyr

Phe

450

Leu

His

Asp

rhe

Giy

ASD

275

Lys

Asn

ASp

Thr

Gn

Gly

Gly

rhe

Asn

Asn

435

His

Arg

LYsS

Tyr

Trp

Asn

260

Ser

Cys

Ser

1le

Glu

Ley

420

Ala

ASp

Asp

Cys

Pro
500

Thr

245

phe

Ala

Gln

His

L.eu

325

Gly

Met

Gly

Thr

Ala

405

Asn

Glu

Ser

Asn

Ile

Ile

Ile

Thr

Pro

310

val

Leu

val

Tyr

Asn

390

val

Lys

Leu

Asn

Ala

470

Asn

Tyr

Leu

Ala

Met

Pro

295

Leu

Leu

Phe

Asp

Ala

375

Lys

Gly

Lys

Leu

val

455

Lys

Glu

Ser

Lys

Pro

Lys

Met

Thr

Ala

Gly

Gly

Ala

val

Lys

met

va'l

440

Lys

Glu

Cys

Glu
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Pro

Glu

265

Ser

Gly

Tle

Thr

Ala

345

Trp

ASp

Ast

Glu

Glu

425

Leu

Asn

Leu

Met

Glu
505

Asn
250
Tyr
Gly

Ala

Gly

Tyr

Lys

ser

rhe

410

ASp

Met

Ley

Gly

Glu

490

Ala

Asp Ala Ile

Ala

Leu

Ile

Glu

315

Leu

Ala

Gly

Glu

ITe

395

Asn

Gly

Glu

Tyr

ASh

475

Ser

Arg

TYrF

Glu

Asn

300

Cys

Arg

Gly

Tyr

Ser

380

Ile

Asn

Phe

Asn

Asp

Gly

vatl

l.eu
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LYysS

Tyr

285

Ser

Pro

Asn

Phe

His

365

Thr

ASD

Leu

Leu

Glu

445

Lys

Ccys

Lys

Asn

Ash

Ile

270

Gly

Ser

Lys

val

His

Gln

Lys

Glu

Asp

Arg

val

Phe

Asn

Arg
510

Phe

255

val
Asn
Met
TYF
Pro
335
Glu
Ser

Lys

Met

Thr
Arg

Glu

Glu

Lys

Cys

Pro

val

320

Gin

Gly

Asn

Ala

Ash

400

Arg

Trp

Leu

Leu

Phe

480

Thr

Glu
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Ile Ser Gly val Lys Leu Glu Ser Met Gly Thr Tyr Gln Ile Leu Ser

515

520

525

ITe Tyr Ser Thr val Ala Ser Ser Leu Ala Leu Ala Ile Met val Ala

530

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

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

<400>

ada

tca
Ser

val

cte
Ley

aca
Thr

aac
Asn
80

gta
val

aac
Asn

cag
Gin

aac
Asn

Tttt
Phe
160

cca
Pro

tat

atg
Met
1

gac
Asp

gac
ASD

cta
Leu

cct
Pro
65

cCC
Pro

gag
Giu

gaa
Glu

aga
Arg

agt
Ser
145

tac
Tyr

gta
val

ttc

15
1714
DNA

Influenza A virus

Cbs

(4)..(1707)

15
att
Ile

aag
Lys

aca
Thr

gaa
Glu
50

ctg
Leu

caa
Glin

agg
Arg

gtg
val

ttt
Phe
130

3ty

agg
Arg

att
Ile

tgg

gca
Ala

atc
Ile

ata
Ile
35

agt
Ser

gat
Asp

tgt
Cys

cCct
Pro

gaa
Glu
115

gaa
Glu

grt
val

aat
ASnN

aag
Lys

agt

atc
Ile

tgc
Cys
20

tta
Leu

cag
Gin

cta
Leu

gac
Asp

gga
Gly
100

gaa
Glu

atg
Met

acg
Thr

crt
t.eu

gga
Gly
180

gtg

ata
Ile

att
Ile

gag
Glu

aag
Lys

aag
Lys

atc
Itle
85

gce
Ala

ctg
Leu

Tttt
Phe

aga
Arg

ttg
l.eu
165

aca
Thr

cat

535

ata
Ile

ggt

tta
Leu

caa
Gln

aaa
LyS

CCC
Pro

gct
Ala
150

tgg
Trp

tac
Tyr

cat

atc
Tle

tat
Tyr

ctt
Leu

aat
Asn

gca
Ala

aag
LYS
135

tgc
Cys

ata
Ile

aat
Asn

cct

gcd
Ala

cat
His

gtg
val
40

aga
Arg

acc
Thr

Gly

999

ttc
Phe
120

agce
Ser

CCccC
Pro

ata
Ile

aat
Asn

cca

gta
val

gce
Ala
25

aca
Thr

tTtcC
Phe

att
Ile

gac
AsSp

ata
Ile
105

att
Ile

acg
Thr

tat
Tyr

aaa
LyS

act
Thr
185

aat

gtg
vat
10

aac
Asn

val

tgc
Ccys

gaa
Glu

caa
Gln
a0

tgt
Cys

Gly

tgg
Trp

act
Thr

aca
Thr
170

ggc

acc

540

gce
Ala

aac
Asn

acg
Thr

aga
Arg

gga
Gly
75

agt
Ser

tac
TYr

tcc
Ser

ace
Thr

acC
Thr
155

agg
Arg

tcc
Ser

gat
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tct
Ser

teg
Ser

cac
H1S

gtg
vali
60

tgg
Trp

tgg
Trp

cca
Pro

gga
Gly

gga
&ty
140
agt
Ser

tct
Ser

cag
Gln

gag

acc
Thr

aca
Thr

tct
Ser
45

ttg
Leu

att
Ile

tca
Ser

999

gag
Glu
125

gt
va

Gly

gct
Ala

cca
Pro

cdaa

agc
Ser

aca
Thr
30

gta
val

aat
ASnh

ctt
Leu

tac
Tyr

gtg
val
110

aaa
Lys

gac
ASD

tca
Ser

gca
Ala

atc
Ile
190

aat

aaa
Lys
15

caa
GlIn

Glu

aaa
LyS

gga

ata
Ite
95

ctg
Leu

gta
val

act
Thr

tcc
Ser

tac
Tyr
175

cta
Leu

acc

48

96

144

192

240

288

336

384

432

480

528

576

624



Tyr

tta
Leu

aat
Asn

caa
Glin
240

acc
Thr

tac
Tyr

ctc
Lau

cta
Leu

gaa
Glu
320

ctg
Leu

gct
Ala

gaa
Glu

atc
Ile
400

tca
Ser

gaa
Glu

tac

Phe

tat
Tyr

Ittt
phe
225

aga
Arg

tta
Leu

aag
Lys

cca
Pro

aag
LyS
305

tgt
Cys

agg
Arg

ety

tac
Tyr

agt
Ser
385

att
Ile

aat
Asn

Tttt
Phe

aat
ASh

gag

Trp

ggc
Gly
210

gcc
Ala

Gly

aat
Asn

TtC
Phe

att
Ile
290

aca
Thr

ccc
Pro

aat
Asnh

ttt
Phe

cat
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370
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Thr

gac
AsSp

ctc
Leu

ttg
teu

gaa
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450

aag
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aag
Lys
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Arg

gta
val

aca
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gag
Glu

aac
Asn

aaad
LYysS

gtc
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ata
Ile
355

Ca_.t
H1s

cag
Gln

aag
LYyS

gaa
Glu

gat
AsD
435

agg
Arg

gtg

val

ggt

agt
Ser

att
Ile

gaa
Glu
260

agt
Ser

aat
Ash

aaa
Lys

tat
Tyr

cca
Pro
340

gaa
Glu

gag
Glu

ddd
Lys

atg
Met

agy
Arg
420

gtg
val

acc
Thr

add

His

gac
ASp

cct
Pro

gat
Asp
245

tcc
Ser

tce
Ser

tgt
cys

act
Thr

gtt
val
325

cag
Glin

ety

aac
Asnh

gca
Ala

aac
Asn
405

aga
Arg

tgg
Trp

ctg
Leu

tca

His

agg
Arg

gaa
Glu
230

tat
Tyr

aat
Asn

aac
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gat
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Phe
310

aag
Lys

gca
Ala
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att
Ile
390

aca
Thr

ata
Ile

acg
Thr

gat
ASp

Caa

Pro

tat
Tyr
215

ata
Ile

tat
Tyr

dac
Asn

gct
Ala
295

caa
Gin

agt
Ser

gaa
Glu

tgg
Trp

cag
Gin
375

gac
Asp

cag
Gin

gac
ASp

tac
Tyr

cty
leu
455

ttg
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200

gtt
val

gca
Ala

tgg
Trp

aat
Asn

aaa
Lys
280

gta
vai

aat
Asn

gag
Glu

aca
Thr

acda
Thr
360

ggg
Gly

999

Tttt
Phe

aat
Asn

aat
Asnh
440

Cac
H1s

aga

ASn

aga
Arg

gcc
Ala

tct
Ser

tta
Leu
265

gga
Gly

tgt
Cys

gtt
val

age
Ser

aga
Arg
345

ggt
Gly

tcg
Ser

atc
Ile

gaa
Glu

tta
Leu
425

gct
Ala

gat
ASp

S5TZ5

LEXT

Thr Asp Glu

atg
Met

agg
Arg

gta
val
250

ata
Ile

gct
Ala

caa
GIn

agt
Ser

cta
Leu
330

ety

atg
Met

ggt
Gly

acc
Thr

gca
Ala
410

adc
AsSn

gaa
Glu

gcce
Ala

Sy

cca
Pro
235

cty
Leu

gct
Ala

atc
ITe

act
Thr
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Pro
315

aga
Arg

tty
l.eu

ata
Ile

tat
Tyr

aat
Asn
395

gta
val

aaa
Lys

Ctt
Leu

aat
Asn

gat aat gca
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act
Thr
220

gct
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aad
Lys

cct
Pro

ttcC
Phe

gtt
val
300

Ctc
Leu

ctyg
Leu

Tttt
Phe

gac
Asp

gca
Ala
380

ada
Lys

gag
Glu

aga
Arg

tta
Leu

gt
va
460

aag

Glin
205

gaa
Giu

val

cca
Pro

£gg
Trp

aaa
Lys
285

gct
Ala

tgg
Trp

gca
Ala

gta
val

cat
His

atg
Met

gtt
val
445

aag
LYS

gat

Asnh

age
ser

aat
Asn

tat
Tyr
270

tca
Ser

sty

att
Ile

act
Thr

gee
Ala
350

199
Trp

gat
Asp

aat
Asn

gag
Glu

gaa
Glu
430

cta
Leu

aac
AsSh

ttg

Thr

atg
Met

sty

gaa
Glu
255

gct
Ala

aac
AsSn

gca
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ata
Ite

tac
Tyr

daad
Lys

tcc
Ser

ttc
Phe
415

gat
Asp

ctg
Leu

cta
Leu

ggt

672

720

768

816

864

912

960

1008

1056

1104

31152

1200

1248

1296

1344

1392

1440



PF387 5T25.txt
Tyr Glu Lys val Lys Ser GIn Leu Arg Asp Asn Ala Lys Asp Leu Gly
465 470 475

aat ggg tgt ttt gaa ttt tog cac aaa tgc gac gat gaa tgc atc aac 1488
Asn Gly Cys Phe Glu Phe Trp His Lys Cys Asp Asp Glu Cys Ile Asn
480 485 490 495

tca gtt aag aat ggc aca tac gat tac cca aag tac caa gac gag agc 1536
Ser val Lys Asn Ggg Thr Tyr Asp Tyr Pro Lys Tyr Gln Asp Glu Ser
5 505 510

aaa ctt aac aga cag gag ata gac tca gtg aag ctg gaa aat ctg ggc 1584
Lys Leu Asn Arg GIn Glu ITe Asp Ser val Lys Leu Glu Asn Leu Gly
515 520 525

gta tat caa att ctt gct att tat agt acg gta tcg agc agt cta gtt 1632
val Tyr Gln Ile Leu Ala Ile Tyr Ser Thr val Ser Ser Ser Leu Vval
530 535 540

ttg gtg ggg ctg atc att gcc atg ggt ctt tgg atg tge tca aat ggc 1680
Leu val Gly Leu Ile Ile Alg Met Gly Leu Trp Met Cys Ser Asn Gly
545 55 555

tca atg caa tgc agg ata tgt ata taa ttaggaa i714
Ser Met GIn Cys Arg Ile Cys Ile
560 565

<210> 16

<211> 567

<212> PRT

<213> 1Influenza A virus

<400> 16
Met Ile Ala Ile ITe Ile Ile Ala val val Ala Ser Thr Ser Lys Ser
1 5 10 15

Asp Lys Ile Cys Ile Gly Tyr His g?a Asn Asn Ser Thr Thr &in val
20 5 30

Asp Thr Ile teu Glu Lys Asn val Thr val Thr His Ser val Glu Leu
35 40 45

Leu Ggu Ser Gln Lys Glu Glu Arg Phe Cys Arg val Leu Asn Lys Thr
5 55 60

Pro Leu Asp Leu Lys Gly Cys Thr Ile Glu Gly Trp Ile Leu Gly Asn
65 70 75 80

Pro Gin Cys Asp Ile Leu Leu Gly Asp Gln Ser Trp Ser Tyr Ile val
85 90 95

Glu Arg Pro Gly Ala Gln Asn Gly Ile Cys Tyr Pro Gly val Leu Asn
100 105 110

Glu val Glu Glu Leu Lys Ala Phe Ile Gly Ser Gly Glu Lys val Gln
115 120 125

Arg Phe Glu Met Phe Pro Lys Ser Thr Trp Thr Gly val Asp Thr Asn
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val

rPhe

Tyr

Phe

225

Arg
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Lys

Pro
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Gly

Tyr
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370
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275
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Ile

355

His

Gln
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Thr
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val
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Ser
Ile
Glu
260
Ser
Asn
Lys
Tyr
Pro
340
Glu
Glu

LYs

Met

Arg

Leu

165

Thr

His

ASp

Pro

Asp

245

Ser

Ser

Cys

Thr

val

325

Gln

Gly

Asn

Ala

Ash

Ala

150

Trp

Tyr

His

Arg

Glu

230

Tyr

Asn

Asn

ASp

Phe

310

Lys

Ala

Gly

Ser

Ile

390

Thr

135

Cys

Asn

Pro

Tyr

215

Ile

Tyr

Gly

Asn

Ala

295

Gin

Ser

Glu

Trp

Glin

375

AsD

Glin

Pro

Ile

Asn

Pro

200

va'l

Ala

Trp

Ash

L.YS

val

Asn

Glu

Thr

Thr

360

Gly

Gly

Phe
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Tyr

Lys

Thr

185

Asn

Arg

Ala

Ser

Leu

265

Gly

Cys

val

Ser

345

Gly

Ser

Ile

Glu

Thr

Thr

170

Gly

Thr

Met

Arg

val

250

Ile

Ala

Gln

ser

Leu

330

Gly

Met

Gly

Thr

140

Thr Ser Gly

155

Arg

Ser

ASp

Gly

Pro

235

Leu

Ala

Ile

Thr

Pro

315

Arg

Leu

Ile

Tyr

Asn
395

Ser

Glu

Thr

220

Ala

Lys

Pro

Phe

val

360

Leu

Leu

Phe

ASp

Ala

380

Lys

Ala val Glu
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Pro

GIn

205

Glu

val

Pro

Trp

LYS

285

Ala

Trp

Ala

Gly

val

Mis

ser

Ala

Ile

190

ASn

Ser

Asn

Gly

Tyr

270

Ser

Gly

Ile

Thr

Ala

350

Trp

Asp

Asn

Glu

Ser

Tyr

175

Leu

Thr

Met

Gly

Asn

Ala

Gly

Gly

Ile

Tyr

Lys

ser

Phe

Phe

160

Pro

Tyr

Leu

Asn

Gin

240

Thr

Tyr

teu

Leu

Glu

320

Leu

Ala

Gly

Glu

Ile

400

Ser



Asn Leu
Phe Leu

Asn Glu
4590

Glu Lys
465

Gly Cys
val Lys
Leu Asn

Tyr Glin
530

val Gly
545

Met GIn

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

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

<400>
atacaaa

gaa gct
Glu Ala
15

g%a aca
Gty Thr

gcc acg
Ala Thr

405

Glu Arg Arg Ile Asp

Asp val Trp Thr Tyr

Arg Thr Leu Asp Leu
455

val Lys Ser Gln Leu
470

Phe Glu Phe Trp His
485

Asn Gly Thr Tyr Asp

Arg GIn Glu Ile Asp
515

Ile Leu Ala Ile Tyr
535

Leu ITe Ile Ala Met
550

Cys Arg Ile Cys Ile
565

17

1697

DNA

Influenza A virus

CbS
(8)..(1690)

17

atg aac act caa att
met Asn Thr Gin Ile
1 5

daa ¢gga gac aaa ata
Lys Gly Asp Lys Ile
20

aag gtg aac acg cta
Lys val ésn Thr Leu
5

gaa aca gtg gaa acc
Glu Thr val Glu Thr

Asn

Asn
440

His

Arg

Lys

Tyr

Ser
520

Ser

Gly

ctg
Leu

tgt
Cys

aca
Thr

gcg
Ala

Asp

Asp

Cys

Pro
505

val

Thr

Leau

gta
val

ctt
Leu

gag
Glu

aat
Asn

Glu

Asn

Asp

LYS

Lys

val

Trp

tte
Phe

gga
Gly

agg
Arg
40

atc
Ile

Lys Arg
Leu Leu

Asn val
460

Ala Lys
475

Asp Glu
Tyr GIn
Leu Glu

ser Sser
540

Met Cys
555

att gce
Ile Ala
10

cac cat
His His
25

ggg att
G?y Ile

ggg aaa
Gly Lys
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Met

va'l
445

LysS

ASp

Cys

ASD

Asn
525

Ser

Ser

tgt
Cys

gct
Ala

gaa
Glu

ate
Ile

Glu

430

Leu

Asn

Leu

Ite

Glu

510

Leu

Leu

Asn

gta
val

tgc
Cys

415

ASp

Leu
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50 55 60
g?g aaa agg cca aca gac¢ ctg gga caa tgt ggg ct¢ cta gga acc cta 241
Gly Lys Arg Pro Thr Asp Leu Gly Gln Cys Gly Leu Leu Gly Thr Leu
65 70 75
ata gga cCct CCC caa tgt gat ¢aa tic ctg gag tit gaa tca aat ttg 289
Ile Gly Pro Pro Gln Cys Asp Glin Phe Leu Glu pPhe Glu Ser Asn Leu
80 85 90
ata atc gaa cga agg gaa ggg aac gat gtg tge tat cct g%g aag ttc 337
Ile I1e Glu Arg Arg Glu Gly Asn Asp val Cys Tyr Pro Gly Lys pPhe
95 100 105 110
aca aat gaa gaa tca ctg agg cag atc ctt cgg ggg tca gga gga gtc 385
Thr Asn Glu Glu Ser Leu Arg Gln Ile Leu Arg Gly Ser Gly Gly val
115 120 125
gat aaa gag tca atg g%t ttc acc tat agt gga ata aga acc aat g?a 433
Asp Lys Glu Ser Met Gly Phe Thr Tyr Ser Gly Ile Arg Thr Asn Gly
130 135 140
gca aca agt gcc tgc aga aga tca ggt tet tec ttc tat gog gaa atg 481
Alta Thr ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala GTu Met
145 150 155
aag tgg ttg ctg tcg aat tca gac aat gcg gca TLC ¢Ct caa atg acc 529
Lys Trp Leu Leu Ser Asn Ser Asp Asn Ala Ala Phe Pro Gin Met Thr
160 165 170
aaa tca tat aga aat ¢Cc¢ aga aac aaa cca gct ctg ata gtt tgg gga 577
Lys Ser Tyr Arg Asn Pro Arg Asn Lys Pro Ala Leu Ile val Trp Gly
175 180 185 190
att cac cat tct g%a tcg act acc gaa cag acc aga ctc tat g?a agt 625
Ile His His Ser Gly Ser Thr Thr Glu Gln Thr Arg Leu Tyr Gly Ser
i95 200 205
g%a aac aag ttg ata aca gta gga agc tcg aaa tat caa caa tcg ttc 673
Gly Asn Lys Leu Ile Thr val Gly Ser Ser Lys Tyr GlIn Gin Ser Phe
210 215 220
acc cca agt c¢cg gaa gca cgg cca caa gtg aat gga caa tca g?g aga 721
Thr Pro Ser Pro Glu Ala Arg Pro Gln val Asn Gly GIn Ser Gly Arg
225 230 235
atc gat ttc cat tgg cta ctc ctt gat ¢cc aat gac aca gtg act tic 769
ITe Asp Phe His Trp Leu Leu Leu Asp Pro Asn Asp Thr val Thr phe
240 245 250
acc ttc aat gga gca ttc ata gec cct aat agg gca agt ttc ttt aga 817
Thr Phe Asn Gly Ala Phe ITe Ala Pro Asn Arg Ala Ser Phe Phe Arg
255 260 265 270
gga gaa tca cta g?a gtc cag agt gat gtg cct tta gac tct aat tgt 865
Gly Glu Ser Leu Gly val Gln Ser Asp val Pro Leu Asp Ser Asn Cys
275 280 285
g?a goug gat tgce ttt cat agt ggg ggc acg ata gtc agt tet ctg cca 913
Gly Gly Asp Cys Phe His Ser Giy Gly Thr Ile val ser Ser Leu Pro
290 295 300
ttc caa aac atc aat tct aga acg gtg ggg aaa tgc ccc cga tat gtc %61
Phe GTn Asn Ile Asn Ser Arg Thr val Gly Lys Cys Pro Arg Tyr val
305 310 315
aaa cag cca agc ctc ctt tcg gct aca gga atg aga aat gte cca gag 1009

Lys GIn Pro Ser Leu Leu Ser Ala Thr Gly Met Arg Asn Val Pro Glu
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320 325 330

aat cca aag acc aga gga ctt tit gga gca att gct gga ttc ata gag 1657
Asn Pro bLys Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu
335 340 345 350

aat gga tgg gag ggt ctc atc gat g%g tgg tat ggt ttc agg cat caa 1105
Asn Gly Trp GHu §1y Leu Ile Asp Gly Trp Tyr Gly Phe Arg gés Gln
55 360 5

aat gca caa gga gaa gga act gca gct gac tac aaa agc acc caa tct 1153
Asn Ala Gln §15 Glu Giy Thr Ala Ala Asp Tyr Lys Ser Thr Gin Ser
7 375 380

gca ata gat ¢ag atc act ggc aca ttg aat cgt ctg att gac aaa aca 1201
Ala Ile Asp Gln Ile Thr Gly Thg Leu Asn Arg Leu Ile Asp Lys Thr
385 39 385

aat cag cag ttt gag ctg ata gat aat gaa ttc aat gag ata gaa caa 1249
Asn GIn GIn Phe Glu Leu Ile Asp Asn Glu Phe Asn Glu Ile Glu Gln
400 405 410

cag att g%a aat gtc att aat tgg aca cga gac tca atg act gaa gta 1297
GIn ITe Gly Asn val Ile Asn Trp Thr Arg Asp Ser Met Thr Glu val
415 420 425 430

tgg tcg tat aat gct gag ctg ttg gtg gcc atg gaa aat cag cac aca 1345
Trp Ser Tyr Asn Ala Glu Leu Leu val Ala Met Glu Asn Glin His Thr
435 440 445

ata gat Ctt gcg gat tca gaa afg aac aaa Cctt tat gag cgt gte aga 1393
Ite Asp Leu A18 Asp Ser Glu Met Asn Lys Leu Tyr Glu Arg val Arg
45 455 460

aaa caa cta agg gag aat gct gaa gaa gat ggg act gga tgt ttt gaa 1441
Lys G1n teu Arg Glu Asn Ala 618 Glu Asp Gly Thr Gly Cys Phe Glu
465 47 475

ata ttc cat aag tgt gac gac caa tgt atg gag agc ata agg aac aac 1489
ITe Phe His Lys Cys Asp Asp GIn Cys Met Glu Ser Ile Arg Asn Asn
480 485 490

act tat gac cat acc caa tac aga gca gag tca tta cag aat aga ata 1537
Thr Tyr Asp His Thr GIn Tyr Arg Ala Glu Ser Leu GIn Asn Arg Ile
495 500 505 510

cag ata gac cca gtg aaa ttg agt agt gga tac aaa gac ata atc tta 1585
GIn Ile Asp Pro val Lys Leu Ser Ser G;y Tyr Lys Asp TIle Ile Leu
515 520 525

tgg ttt age ti¢ ggg gca tca tgt ttc ctc ctt cta gcc att gca atg 1633
Trp Phe Ser Phe Gly Ala Ser Cys Phe Leu Leu Leu Ala ITe Ala Met
530 535 540

gga ttg gtc ttc att tgc ata aag aat g?a aac atg cgg tyc act att 1681
Giy Leu val Phe Ile Cys Ile Lyg Asn Gly Asn Met Arg Cys Thr Ide
545 55 555

tgt ata tag tttgaga 1697
Cys Ile
560

<210> 18

<211> 560

<212> PRT

<213> rInfluenza A virus
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<400> 18

Met Asn Thr G1n ITe Leu val Phe Ile Ala Cys val Leu Ile Glu Ala
1 5 10 15

Lys Gly Asp Lys Ile Cys Leu Gly His His Ala val Ala Asn Gly Thr
20 25 3

Lys val asn thr teu Thr Glu Agg Gly ITe Glu val val Asn Ala Thr
35 4 45

Glu Thr val Glu Thr Ala aAsn ITe Gly Lys Ile Cys Thr Gln Gly Lys
50 55 60

Arg Pro Thr Asp Leu Gly GIn Cys Gly Leu Leu Gly Thr Leu Ile Gly
65 70 75 80

Pro Pro Gln Cys Asp Gin Phe Leu Glu Sge Glu Ser Asn Leu Ile Ile
85 95

Glu Arg Arg GTu Gly Asn Asp val Cys Tyr Pro Gly Lys Phe Thr Asn
100 105 110

Glu Glu Ser Leu Arg Gin Ile Leu Arg Gly Ser Gly Gly val Asp Lys
115 120 125

Glu Ser Met Gly Phe Thr Tyr Ser Gly Ile Arg Ther Asn Gly Ala Thr
130 135 140

ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala Glu Met Lys Trp
145 150 155 160

Leu Leu Ser Asn Ser Asp Asn Ala Ala pPhe Pro Gln Met Thr Lys Ser
165 170 175

Tyr Arg Asn Pro Arg Asn Lys Pro Aia Leu ITe val Trp Gly Ile His
180 185 190

His Ser Gly Ser Thr Thr Glu Gln Thr Arg Leu Tyr Gly Ser Gly Asn
195 200 205

Lys Leu Ile Thr val Gly Ser Ser Lys Tyr GlIn Gln Ser Phe Thr Pro
210 215 220

Ser Pro Glu Ala Arg Pro Glin val Asn Gly GIn Ser Gly Arg Ile Asp
225 230 235 240

Phe His Trp Leu Leu Leu Asp Pro Asn Asp Thr val Thr Phe Thr Phe
245 250 255

Asn Gly Ala Phe I1e Ala Pro Asn Arg Ala Ser Phe Phe Arg Gly Glu
260 265 270
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GIn

Ser
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ser

325
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Thr

Gly

ITe

405

Asn

Leu

Glu

Ala
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Leu

Ser

ser

Gly

Thr

310

Ala

Phe

ASp

Ala

Thr

390

ASp

Trp

Leu

Met

Glu

470

GIn

Arg

ser

cys

ASp

Gly

val

Thr

Gly

Gly

Ala

375

Leu

Asn

Thr

val

ASn

455

Glu

Cys

Ala

Ser
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535

val

280

Thr

Gly

Gly

Ala

Trp

Asp

Asn

Glu

Arg

Ala

440

Lys

Asp

Met

Glu

PF387 &T25.txt

Pro Leu Asp Ser Asn

Ile

Lys

Met

Ile

345

Tyr

Tyr

Arg
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Met

L.eu

Gly

GHu

ser

505

Tyr

Leu

val Ser

Cys Pro

315

Arg Asn
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Gly phe

Lys Ser
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395

Asn Glu

410

sSer Met

Glu Asn
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Ser Ile

490
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Ser

300
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val
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540
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val Phe Ile Cys Ile Lys Asn Gly Asn Met Arg Cys Thr ITe Cys Ile
545 550 555 560

<210> 19

<211> 1710

<212> DNA

<213> 1Influenza A virus

<220>

<221> (DS

<222> (6)..(1706)
<223>

<400> 19

tcaca atg gag aaa ttc atc gcc ata geca atg ctc ttg gcg agc aca aat 50
Met Glu Lys Phe ITe Ala Ile Ala Met Leu Leuy Ala Ser Thr Asn
1 5 10 15

gca tac gat agg ata tgc att ggg tac caa tca aac aac tcc aca gac 98
Ala Tyr Asp Arg Ile Cys Ile Gly Tyr Gln Ser Asn Asn Ser ggr Asp
20 25

aca gtg aac act ctc ata gaa cag aatr gtg cca gtc acc caa aca atg 146
Thr val Asn Thr Leu Ile Glu Gin Asn val Pro val Thr GIn Thr Met
35 40 , 45

gag ctc gtg gaa aca gag aaa cat ccc gct tat tgt aac act gat tta 194
Glu Leu val Glu Thr Glu Lys His Pro Ala Tyr Cys Asn Thr Asp Leu
50 55 60

ggt gcc cca ttg gaa ctg cga gac tgc aag gtt gag gca gta atc tat 242
Gly Ala Pro Leu Glu Leu Arg Asp Cys Lys val Glu Ala val Ile Tyr
65 70 75

ggg aac ccC aag tgt gac atc cat ctg aag gat caa ggt tgg tca tac 290
géy Asn Pro Lys Cys Asp Ile His Leu Lys ggp Gln Gly Trp Ser gyr
85 5

ata gty gag agg CCC agc gca cca gaa ggg atg tgh tac ¢t gga tot 338
ITe val Glu Arg Pro Ser Ala Pro Glu Ggy Met Cys Tyr Pro g}% Ser
100 105

gty gaa aat cta gaa gaa ctg agg TLt gtc ttc tcc agt gct gea tct 386
val Glu Asn Leu Glu Glu Leu Arg ng val pPhe Ser Ser Ala Ala Ser
115 1 125

tac aag aga ata aga cta ttt gac tat tcc agg tgg aat gtg act aga 434
Tyr Lys Arg Ile Arg Leu Phe Qgp Tyr Ser Arg Trp Asn val Thr Arg
130 5 140

tct gga acg agt aaa gca tgc aat gca tca aca g?t ggc caa tcc ttc 482
Ser Gly Thr Ser btys Ala Cys Asn Ala Ser Thr Gly Gly GIn Ser rhe
145 150 155

tat agg agc atc aat tgg ttg acc aaa aag aaa cca gac act tat gac 530
Tyr Arg Ser Ile Asn Trp Leud Thr Lys Lys Lys Pro Asp Thr Tyr Asp
160 165 170 175

TtC aat gaa gga g¢t tat gtt aat aat gaa gat gga gac atc att ttc 578
Phe Asn Glu Gly Ala Tyr val Asn Asp G;u Asp Gly Asp Ile 1;8 Phe
180 185 1

tta tgg ggg atc c¢at cat ccg C€Cg gac aca aaa gag cag aca aca cta 626
Ley Trp Gly Ile His His Pro Pro Asp Thr Lys Glu Gin Thr Thr Leu
195 200 205
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145 150 155 160

Trp Leu val Ser Lys Thr Lys Gly GIn Asn Phe Pro Gin Thr Thr Asn
165 170 175

Thr Tyr Arg Asn Thr Asp Thr Ala Glu His Leu Ile Ile Trp Gly Ile
180 185 190

His His Pro Ser Ser Thr Gin Glu Lys Asn Asp Leu Tyr Gily Thr Gln
195 200 205

Ser Leu Ser Ile Ser val Glu Ser Ser Thr Tyr GIn Asn Asn Phe val
210 215 220

Pro val val Gly Ala Arg Pro GIn val Asn Gly GIn Ser Gly Arg Ile
225 230 235 240

Asp Phe His Trp Thr Leu val Gin Pro Gly Asp Asn Ile Thr pPhe Ser
245 250 255

His Asn Gly Gly Leu Ile Ala Pro Ser Arg val Ser Lys Leu Thr Gly
260 265 270

Arg Gly Leu Gly ITe GIn Ser Glu Ala Leu ITe Asp Ash Ser Cys Glu
275 280 285

Ser Lys Cys Phe Trp Arg Gly Gly Ser Ile Asn Thr Lys Leu Pro Phe
290 295 300

GIn Asn Leu Ser Pro Arg Thr val Gly GIn Cys Pro Lys Tyr val Asn
305 310 315 320

Gln Arg Ser Leu Leu Leu Ala Thr Gly Met Arg Asn val Pro Glu val
325 330 335

val GIn Gly Arg Gly Leu phe Gly Ala Ile Ala Gly Phe Ile Glu Asn
340 345 350

Gly Trp Glu Gly Met val Asp Gly Trp Tyr Gly Phe Arg His GIn Asn
355 360 365

Ala é1n Gly Thr Gly Gln Ala Ala Asp Tyr Lys Ser Thr GIn Ala Ala
370 375 380

ITe asp GIn Ile Thr Gly Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn
385 380 395 400

Thr GTu Phe Glu Ser Ile Glu Ser Glu Phe Ser Glu Thr Glu His Glin
405 410 415

Ile Gly Asn val Ile Asn Trp Thr Lys Asp Ser Ile Thr Asp Ile Trp
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60 65 70

tca ttt gct gga tgg ata tta gge aac cct atg tgt
ser phe Ala Gly Trp Ile Leu Gly Asn Pro Met Cys

75 80
<210> 26
<211> 83
<212> PRT

<213> 1Influenza A virus
<400> 26

Met Glu Lys ITe Leu Leu Phe Ala Ala ITe Phe Leu Cys val Lys Ala
1 5 10 15

Asp Glu Ile %gs Ile Gly Tyr Leu ger Asn Asn Ser Thr Asp Lys val
5 30

Asp Thr Ile Ile Glu Asn Asn val Thr val Thr Ser ser val Glu Leu
35 40 45

val GTu Thr Glu His Thr Gly Ser Phe Cys Ser Ile Asn Gly Lys GlIn
50 55 60

Pro Ile Ser Leu Gly Asp Cys Ser Phe Ala Gly Trp Ile Leu Gly Asn

65 70 75 80
Pro Met Cys

<210> 27

<211> 322

<212> DNA

<213> 1Influenza A virus
<220>

<221> (DS

<222> (20)..(322)

<223>

<400> 27

agcaaaagca ggggtcaca atg gaa aaa ttc atc att ttg agt act gtc ttg
Met Glu Lys Phe Ile Ile Leu Ser Thr val Leu
1 5 10

gca gca agec ttt gca tat gac aaa att tgce att gga tac cag aca aac
Ala Ala Ser phe Ala Tyr Asp Lys gge Cys Ile Gly Tyr Gin Thr Asn
15 25

aac tcg act gaa acg gta aac aca cta agt gaa tta aac gtt ccg gtg
Asn Ser Thr Glu Thr val Asn Thr Leu Ser Glu Leu Asn val Pro Val
30 35 40

acg cag gtg gaa gaa ctt gta cat ggt gug att gat ccg atc ctg tgt
Thr 6¢In val Glu Glu Leu val His Gly Gly Ile Asp Pro Ile Leu Cys
45 50 55

gga acg gaa cta gga tca cca c¢ta gtg ctt gat gac tgt tca tta gag

Gly Thr Glu Leu Gly Ser Pro Leu val Leu Asp Asp Cys Ser Leu Glu

60 65 70 75
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ggc aat ccc aaa tgt gat ctt tat ttg aat ggc agg 292
Gly Asn Pro Lys Cys gép Leu Tyr Leu Asn Gly Arg
80 :

80
gaa tgg tca tac ata gta gag agg <cc aaa 322
Glu Trp Ser Tyr Ile val Glu Arg Pro Lys
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<210> 28
<211> 101
<212> PRT
<213> Influenza A virus
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Met Glu Lys Phe ITe Ile Leu Ser Thr val Leu Ala Ala Ser pPhe Ala
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Tyr Asp Lys Ile Cys Ile Gly Tyr GIn Thr Asn Asn Ser Thr Glu Thr
20 25 30
val Aasn Thr Leu Ser GJlu Leu Asn val Pro val Thr GIn val Glu Glu
35 40 45
Leu val His Gly Gly Ile Asp Pro Ile Leu Cys Gly Thr Glu Leu Gly
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Ser Pro Leu val Leu Asp Asp Cys Ser Leu Glu Gly Leu Ite Leu Gly
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<213> 1Influenza A virus
<220>
<221> CDS
<222> (28)..(1728)
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aaatcttaac aatcagaaac aaacaag atg got cta aat gtc att gca act tig 54
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1 5
aca ctt ata agt gta tgt gta cat gca gac aga ata tgc gtg ggg tat 102
Thr-teu Ile Ser val Cys val His Ala Asp Arg Ile Cys val Gly Tyr
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ctg agc acc aat tca tca gaa agg gtc gac acg ctc ctt gaa aat ggg 150

Leu Ser Thr Asn Ser Ser Glu Arg val Asp Thr Leu teu Glu Asn Gly
35

30

40
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att
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gce
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act
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aag
Lys
510

aac
Ash

gta
va'l
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335

999
Gly

ittt
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Ile

caa
Gln
415

gtg
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gag
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ata
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495

tta
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cta
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cce
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320
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aca
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385
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gta
val
465
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aat
Asn

agg
Arg

add
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gga
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545

cga
Arg
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tac
Tyr

cca
Pro

gaa
Glu

caa
Gin
370

daa
Lys

atg
Met

aag
Lys

att
Ile

act
Thr
450

cga
Arg

gaa
Glu

Gly

caa
Gln

gca
Ala
530

ctc
Leu

ttc
Phe

ata
Iie

gct
Ala

gga
Gly
355

aat
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gct
Ala

aat
AsSnh

cgt
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tgg
Trp
435

tta
Leu

aga
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ctc
lL.eu

acg
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gaa
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515

Tta
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ata
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ata
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340

ggc
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gaa
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ata
Iie
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ata
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tca
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gat
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gaa
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ctt
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tat
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tca
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gtt
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tct
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325

tcg
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tgg
Trp
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Gln

gac
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405

aac
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el

cat
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gac
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tgt
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ata
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tgg
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1590

1638
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<213> Influenza A virus

<400> 30

Met Ala Leu Asn val Ile Ala Thr teu Thr Leu Ile Ser val Cys val
1 5 10 15

His ATa Asp Arg Ile Cys val Gly Tyr Leu Ser Thr Asn Ser Ser Glu
20 25 30

arg val Asp Thr Leu Leu GTu Asn Gly val Pro val Thr Ser Ser Ile
35 49 45

Asp Leu Ile Glu Thr Asn His Thr Gly Thr Tyr Cys Ser Leu Asn Gly
50 55 60

val Ser Pro val His Leu Gly Asp Cys Ser phe Glu Gly Trp Ile val
65 70 75 80

Gly Asn pPro Ala Cys Thr Ser Asn Phe Gly Thr Arg Glu Trp Ser Tyr
85 20 95

Leu Ile Glu Asp Pro Ala Ala Pro His Gly Leu Cys Tyr Pro Gly Glu
100 105 110

Leu Asn Asn Asn Gly Glu Leu Arg His Leu Phe Ser Gly Ile Arg Ser
115 120 125

phe Ser Arg Thr GTu Leu Ile Pro Pro Thr Ser Trp Gly GTu val Leu
130 135 140

Asp Gly Thr Thr Ser Ala Cys Arg Asp Asn Thr Gly Thr Asn Ser Phe
145 150 155 160

Tyr Arg Asn Leu val Trp Phe Ile Lys Lys Asn Asn Arg Tyr Pro val
165 170 175

Ile Ser Lys Thr Tyr Asn Asn Thr Thr Gly Arg Asp val Leu val Leu
180 185 190

Trp Gly ITe His His Pro val Ser val Asp Glu Thr Lys Thr teu Tyr
195 200 205

val Asn Ser Asp Pro Tyr Thr Leu val Ser Thr Lys Ser Trp Ser Glu
210 215 220

Lys Tyr Lys Leu Glu Thr Gly val Arg Pro Gly Tyr Asn Gly GIln Arg
225 230 235 240

Ser Trp Met Lys Ile Tyr Trp Ser Leu Ile His Pro Gly Glu Met Ile
245 250 255
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Thr

Tle

Ser

Asn

305

Lys

val

Ile

HMis

Gln

385

Lys

Glu

Asp

Lys

val

465

Phe

Ash

Arg

Phe

Glu

Arg

ATg

Tyr
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Glu

Gln

370

Lys

Met

Lys

Ile

Thr

450

Arg

Glu

Gly

Gln

Glu

Glu

275

Cys

Thr

Ile

Ala

Gly

Asnh

Ala

Asn

Arg

Arg

Leu

Thr

Glu
515

Ser

260

Tyr

Asn

Phe

Lys

Ile

340

Gly

Glu

Gly

Ite

420

Ser

ASp

Glu

Leu

Tyr

500

ITe

Asn

Gly

Thr

Gin

Ser

325

Ser

Trp

Gln

ASp

Asn

405

ASn

TYyr

Met

Leu

His

485

ASpP

ASp

Gly

Lys

Lys

AsSn

310

Gly

Asn

Pro

Gly

Gin

390

Tyr

Met

ASh

His

LysS

Lys

His

Gly

Gly

Gly

Cys

295

Ile

Gln

Arg

Gly

Thr

375

Ile

Asp

Leu

Ala

Asp

Cys

Thr

Ile

phe

ATG

280

Glin

ASD

Leu

Gly

Leu

360

Gly

Thr

Ser

Ala

Lys

440

Ala

Asn

Asn

Glu

520
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Leu Alta Pro Arg Tyr

265
ITe

Thr

Lys

LyS

Leu

345

Ile

Ile

Thr

Ite

ASD

425

l.eu

Asn

Ala

Asp

TYr

505

Leu

Phe

Ser

Asn

Leu

330

Phe

Asn

Leu

val

Ile

Ser

490

Ala
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Gin

val

Ala

315

Ala

Gly

Gly

Ala

Ite

395
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Tle

val

Lys

Asp

Cys

Glu

ser

Ser

Thr

Asn

Glu

AsSp

Leu

AsSn

460

Glu

Met

Glu

Glu
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Gly
Gly
Ile
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Leu
Gly
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Ile
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ASp

Leu

Ala

350
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Glu
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415
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320
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GIn
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480
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Lys Ala Leu Ser Ite Tyr Ser Cys Ile Ala Ser Ser val val Leu val

530

535

540

Gly Leu I'le Leu Ser pPhe Ile Met Trp Ala Cys Ser Ser Gly Asn Cys

545

550

Arg Phe Asn val Cys Ile

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

<220>
<221>
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tat
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999
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act
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aac
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aac

31
1714
DNA

Infiuenza A virus

CD5S

565

(4)..(1710)

31
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cag atc
Gln Ile

cat gca
His Ala
35

gta gaa
val Glu
50

gaa Cctg
Glu Leu
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115
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tat gga
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Ala Leu GTu Asn GIn His Thr Ile Asp val Thr Asp Ser Glu Met Asn
450 455 460

aag ctt ttt gaa aga gta aga agg caa tta aga gag aat gca gaa gat 1440
Lys Leu phe Glu Arg val Arg Arg Gin Leu Arg Glu Asn Ala Glu Asp
465 470 475

caa ggc¢ aac ggt tgt ttc gag ata ttc cat cag tgt gac aac aat tgt 1488
GIn Gly Asn Gly Cys Phe Glu Ile Phe His GIn Cys Asp Asn Asn Cys
480 485 490 495

ata gaa agc att aga aac gga act tat gac cac aac atc tac agg gat 1536
ITe Glu Ser Ile Arg Asn Gly Thr Tyr Agp His Asn Ile Tyr Arg Asp
500 505 510

gaa gcc atc aac aat cga atc aaa ata aat €Ct gtc act ttg acg.atg 1584
Glu Ala Ile Asn Asn Arg Ile Lys Ile Asn Pro val Thr Leu Thr Met
515 520 525

g tac aag gac ata atc ¢tg tgg att tct ttc tcc atg tca tge tre 1632
y Tyr Lys Asp Ile Ile Leu Trp Ile Ser Phe Ser Meg Ser Cys Phe
530 535 54

gtc ttc gtg gca ctg att ctg gga ttt gtt cta tgg gct tgt caa aac 1680
val Phe val Ala Leu ITe Leu Gly Phe val Leu Trp Ala Cys GIn Asn
545 550 555

ggg aat atc cga tge caa atc tgt ata taa agaa 1714
Gly Asn Ile Arg Cys GlIn Ile Cys Ile
560 565

<210> 32

<211> 568

<2172> PRT

<213> Influenza A virus

<400> 32
met Ile Ala Leu Ile Leu val Ala Leu Ala Leu Ser His Thr Ala Tyr
1 5 10 15

Ser GIn Ile Thr Asn Gly Thr Thr Gly Asn Pro Ile Ile g%s Leu Gly
20 25

His His Ala val Glu Asn Gly Thr Ser val Lys Thr Leu Thr Asp Asn
35 40 45

His val Glu val val Ser Ala Lys Glu Leu val Glu Thr Asn His Thr
50 55 60

Asp Glu Leu Cys Pro Ser Pro Leu Lys Leu val Asp Gly Gln Asp Cys
65 70 75 80

Asp Leu Ile Asn Gly Ala Leu Gly Ser ;60 Gly Cys Asp Arg Leu Gln
85 95

Asp Thr Thr Trp Asp val Phe Ile Glu Arg Pro Thr Ala val Asp Thr
100 105 110

Cys Tyr Pro Phe Asp val Pro Asp Tyr Gln Ser Leu Arg Ser Ile Leu
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115 120 125

Ala Ser Ser Gly Ser Leu Glu Phe Ile Ala Glu GIn Phe Thr Trp Asn
130 135 140

Gly val Lys val Asp Gly Ser Ser Ser Ala Cys Leu Arg Gly Gly Arg

Asn Ser Phe Phe Ser Arg Leu Asn Trp Leu Thr Lys Glu Thr Asn Gly
165 170 175

Asn Tyr Gly Pro Ile Asn val Thr Lys Glu Asn Thr Gly Ser Tyr val
180 185 190

Arg Leu Tyr Leu Trp Gly val His His Pro Ser Ser Asp Asn Glu Gln
195 200 205

Thr Asp Leu Tyr Lys val Ala Thr Gly Arg val Thr val Ser Thr Arg
210 215 220

Ser Asp GIn ITe ser ITe val Pro Asn Ile Gly Ser Arg Pro Arg val
225 230 235 240

Arg Ash GIn Ser Gly Arg Ile Ser Ile Tyr Trp Thr Leu val Asn Pro
245 250 255

Gly Asp Ser Ile Ile Phe Asn Ser Ile Gly Asn Leu Ile Ala Pro Arg
260 265 270

Gly His Tyr Lys Ile Ser Lys Ser Thr Lys Ser Thr val Leu Lys Ser
275 280 285

Asp Lys Arg Ile Gly Ser Cys Thr Ser Pro Cys Leu Thr Asp Lys Gly
290 295 300

Ser Ile GIn Ser Asp Lys Pro Phe GIn Asn val Ser Arg Ile Ala Ile
305 310 315 320

Gly Asn Cys Pro Lys Tyr val Lys GIn Gly Ser Leu Met Leu Ala Thr

Gly met Arg Asn Ile Pro Gly Lys GIn Ala Lys Gly Leu Phe Gly Ala
340 345 350

ITe Ala Gily Phe Ile Glu Asn Gly Trp Gln Gly Leu Ile Asp Gly Trp
355 360 365

Tyr Gly Phe Arg His Gln Asn Ala Glu Gly Thr Gly Thr Ala Ala Asp
370 375 380

Leu Lys Ser Thr GIn Ala Ala Ile Asp GlIn Ite Asn Gly Lys Leu Asn
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465

Gly

Ala

Tyr

Phe

545

Asn
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Glu
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35 40 45
gcc acg gag aca gtg gag att aca g?a ata aat aaa gtg tgc aca aaa 193
Ala Thr Glu Thr val Glu Ile Thr Gly Ile Asn Lys val Cys Thr Lys
50 55 60
ggo aag aaa gcg gtg gac ttg gga tet tgt gga ata ctg gga act atc 241
Gly Lys Lys Ala val Asp Leu Gly Ser Cys Gly Ile Leu Gly Thr Ile
65 70 75
att ggg cct cca caa tgt gac tct cat ctt aaa ttc aaa gct gat ctg 289
Ile Gly Pro Pro Gln Cys Asp Ser His Leu Lys Phe Lys Ala Asp Leu
80 85 90
ata ata gaa aga aga aat tca agt gac atc tgt tac cca ggg aaa ttc 337
Ile Ile Glu Arg Arg Asn Ser Ser Asp Ile Cys Tyr Pro Gly Lys Phe
95 100 105 110
act aat gag gaa gca <tg aga caa ata atc aga gaa tct ggt gga att 385
Thr Asn Glu Glu Ala reu Arg Gin Ile I'le Arg Glu Ser Gly Gly Ile
115 120 125
gac aaa gag ¢ca atg gga ttt aga tat tca gga ata aaa aca gac ggg 433
Asp Lys Glu Pro Met Gly Phe Arg Tyr Ser Gly Ile Lys Thr Asp Gly
130 135 140
gca acc agt gcg tgt aag aga aca gtg tce tet tte tac tca gaa atg 481
Ala Thr Ser Ala Cys Lys Arg Thr val Ser Ser Phe Tyr Ser Glu Met
145 150 155
aaa tgg ctt tta tcc agc aag gat aac cag gtg ttc cca caa ctg aat 529
Lys Trp Leu Leu Ser Ser Lys Asp Asn Gln val pPhe Pro Glin Leu Asn
160 165 170
cag aca tac agg aac aac aga aaa gaa cca gcc cta att gtt tgg gga 577
GlIn Thr Tyr Arg Asn Asn Arg Lys Glu Pro Ala Leu ITe val Trp Gly
175 180 185 190
gta cat cat tca age tec ttg gat gag caa aat aag cta tat g?a gct 625
val His His Ser Ser Ser Leu Asp Glu GIn Asn Lys Leu Tyr Gly Ala
195 200 205
ggg aac aag Ctg ata aca gta gga agc tca aaa tac caa caa tcg tit 673
Gly Asn Lys Leu ITe Thr val Gly Ser Ser Lys Tyr Gln Gin Ser Phe
210 215 220
tca cca agt cca ggg gac agg ccc aaa gtg aat ggt cag gcc g?g agyg 721
Ser Pro Ser Pro Gly Asp Arg Pro Lys val Asn Gly Gln Ala Gly Arg
225 230 235
atc gac ttt cat tgg atg cta ttg gac cca g%g gat aca gtc act ttt 769
ITe Asp Phe His Trp Met Leu Leu Asp Pro Gly Asp Thr val Thr Phe
240 245 250
acc ttc aat ggt gca tic ata gec cca gat aga ¢goc acc Tttt cte cge 817
Thr Phe Asn Gly Ala Phe Ile Ala Pro Asp Arg Ala Thr Phe Leu Arg
255 260 265 270
tct aat gcc cca tcg gga gtt gag tac aat ggg aag tca Ctg gga ata 865
Ser Asn Ala Pro Ser Gly val Glu Tyr Asn Gly Lys Ser Leu Gly Ile
275 280 285
cag agt gat gca caa att gat gaa tca tgt gaa ggg gaa tge ttc tac 913
GIn Ser Asp Ala GIn ITe Asp Glu Ser Cys Glu Gly Glu Cys pPhe Tyr
290 295 300
agt gga ggg aca ata aac agc cct ttg cca ttt caa aac atc gat agt 961

ser Gly Gly Thr Ile Asn Ser Pro Leu Pro Phe GIn Asn Ile Asp Ser
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PF387 ST25.txt
305 310 315

tgg gct gtc gga agg tgc ccc aga tat gta aag caa tca agc ctg ccg 1009
Trp Ala val Gly Arg Cys Pro Arg Tyr val Lys Gln Ser Ser Leu Pro
320 325 330

ctg gcc tta g%a atg aaa aat gta cca gag aaa ata cat act agg g%a 1057
Let Ala Leu Gly Met Lys Asn val Pro Glu Lys Ile His Thr Arg Gly
335 340 345 350

ctg ttc ggt gca att gca gga ttc atc gag aat gga tgg gaa g%a CIcC 1105
Leu Phe Gly Ala Ile Ala Gly Phe Ile gég Asn Gty Trp Glu Gly Leu
355 365

att gat gga tgg tat gga ttt agg cat cag aat gca cag ggg cag gga 1153
Ile Asp Gly grg Tyr Gly Phe Arg gis GIn Asn Ala Gln gsg Gln Gly
7 75

. aca gct get gac tac aag agt act cag get gea att gac cag ata aca 1201
Thr Ala g%g ASp Tyr Lys Ser ;gg GIn Ala Ala Ile gsp Gln Ile Thr
5

g?g aaa Ctt aat aga tta att gaa aaa acc aac aca cag ttt gaa ctc 1249
Gly Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Thr Gln Phe Glu Leu
400 405 410

ata gac aat gag ttc act gaa gtg gag cag cag ata g%c aat gta ata 1297
ITe Asp Asn Glu Phe Thr GTu val Glu GIn GIn Ile Gly Asn val Ile
415 420 425 430

aac tgg aca agg gac tcc ttg act gag atc tgg tca tac aat gct gaa 1345
Asn Trp Thr Arg Asp Ser Leu Thr Glu 118 Trp Ser Tyr Asn Ala Glu
435 44 445

ctt c¢ta gta gca atg gaa aat cag cat aca att gac ¢tt gca gat tct 1393
Leu teu val Ala Met Glu Asn GIn His Thr ITe Asp Leu Ala Asp Ser
450 455 460

gaa atg aac aaa ctc tat gag aga gtg aga aga cag cta agg gag aat 1441
Glu Met Asn Lys Leu Tyr Glu Arg val Arg Arg Gin Leu Arg GTu Asn
. 465 470 475

gcc gag gag gat gga act g%a tgt ttt gag att ttc cac c¢ga tgt gac 1489
Ala Ggu Glu Asp Gly Thr Gly Cys phe Glu Ile Phe His Arg Cys Asp
480 485 490

gar caa tgt atg gag agc ata cga aat aat act tac aat cac act gaa 1537
Asp GIn Cys Met Glu Ser Ile Arg Asn Asn Thr Tyr Asn His Thr Glu
495 500 505 510

tat cga cag gaa gcc tta cag aat agg ata atg atc aat ccg gta aag 1585
Tyr arg Gin Glu Ala Leu Gin Asn Arg I;S Met Ile Asn Pro val Lys
515 5 525

ctt agt ggt ggg tac aaa gat gtg ata <ta tgg ttt agc tic ggg gca 1633
Leu Ser Gly G;% Tyr Lys Asp val I%e Leu Trp Phe Ser Phg Gly Ala
5 535 54

tca tgt gta atg ¢ttt cta gce¢ att get atg ggt ¢ttt att ttc atg tgt 1e81
Ser Cys val Met Leu Leu Ala ITe Ala Met Gly Leu ITe Phe Met Cys
545 550 555

gtg aaa aac ggg aat ctg cgg tgc act atc tgt ata taa tratttga 1728
val Lys Asn Gly Asn Leu Arg Cys Thr Ile Cys Ile
560 565 570

<210> 34
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<211> 570

<212> PRT

<213> Influenza A virus
<400> 34

Met asn Thr Gin Ile Ile val Ile Leu val Leu Gly Leu Ser Met val
1 5 10 15

Arg Ser Asp Lys Ile Cys Leu Gly His His Ala val Ala Asn Gly Thr

Lys val Asn Thr Leu Thr Glu Lys Gly val Glu val val Asn Ala Thr
35 40 45

Glu Thr val Glu Ile Thr Gly 1Te Asn Lys val %%s Thr Lys Gly Lys
50 55

Lys Ala val Asp Leu Gly Ser Cys Gly Ile Leu Gly Thr Ile ITe Gly
65 70 75 80

Pro Pro GIn Cys Asp Ser His Leu Lys Phe Lys Ala Asp Leu Ile Ile
85 90 95

Glu Arg Arg Asn Ser Ser Asp Ile Cys Tyr Pro Gly Lys pPhe Thr Asn
100 105 110

Glu Glu Ala Leu Arg GIn Ile ITe Arg Glu Ser Gly Gly Ile Asp Lys
115 120 125

Glu Pro Met Gly Phe Arg Tyr Ser Gly Ile Lys Thr Asp Gly Ala Thr
130 135 140

Ser Ala Cys Lys Arg Thr val Ser Ser Phe Tyr Ser Glu Met Lys Trp
145 150 155 160

Leu Leu Ser Ser Lys Asp Asn GIn val Phe Pro Gln Leu Asn Glin Thr
. 165 170 175

Tyr Arg Asn Asn Arg Lys Glu Pro Ala Leu ITe val Trp Gly val His
180 185 190

His Ser Ser Ser Leu Asp Glu GlIn Asn Lys Leu Tyr Gly Ala Gly Asn
195 200 205

Lys teu Ile Thr val Gly Ser Ser Lys Tyr GIn Gln Ser Phe Ser Pro
210 215 220

Ser Pro Gly Asp Arg Pro Lys val Asn Gly Gln Ala Gly Arg Ile Asp
225 230 235 240

Phe His Trp Met Leu Leu Asp Pro Gly Asp Thr val Thr pPhe Thr phe
245 250 255
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Gly Gly Tyr Lys Asp val
530
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Ile Leu Trp Phe Ser rhe Gly Ala Ser Cys

535

540

val Met Leu Leu Ala Ile Ala Met Gly Leu Ile Phe Met Cys val Lys

545

Asn Gly Asn Leu Arg Cys Thr Ile Cys Ile
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964

1012

1060

1108

1156
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aat
Asn

Cat
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aag
Lys

aad
Lys

tac
Tyr
505

gdg
Gly

tca
ser

tct
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gcc gaa ctt cta gtt ctc atg gaa aat gaa agg
Ala Glu Leu teu val Leu Met Glu Asg Glu Arg
445 45

gac tca aac gtc aaa aac ctt tat gat add gtc
Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys val
460 465

gat aat gct aag gaa Ctg ggt aat ggt tgt tic
Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys phe
475 480 :

tgt gac aat gaa tgt atg gaa agce gtg aga aac
Cys Asp Asn Glu Cys Met Glu Ser val Arg Ash
490 495 500

cca cag tat tca gaa gaa gca aga ¢tg aac aga
Pro GIn Tyr Ser Glu Glu Ala Arg lLeu Asn Arg
510 515

gtt aaa ttg gaa tta atg gga gtt tac caa ata
val Lys Leu G;u Leu Met Gly val ng GIn Ile
525 5

aca gtg gca agt tcc cta gca ctg gca atc atg
Thr val A?S Ser Ser Leu Ala Leu Ala Ile Met
54 545

ttt tgg atg tgt tcc aat gga tca ttg cag tgc

Ser Phe Trp Met Cys Ser Asn Gly Ser Leu GIn Cys
555 560

taa atttatgagt tcagattgta gttaaaaaca cccttgtttc

<210= 36

<211> 568

<212> PRT

<213> Influenza A virus

<400> 36

met Glu Arg Ile val Leu Phe Leu Ala Ile val Ser

1 5 10

ASp

Asp

Leu

Pro

65

Pro

Glu

GIn Ile Cys Ite Gly Tyr His Aja Asn Asn Ser
20 25

Thr gTe met Glu Lys Asn val Thr val Thr His
5 40

Glu Lys Thr His Asn Gly Lys Leu Cys Ser lLeu
50 55 60

teu ITe Leu Arg ASp Cys ser val Ala Gly Trp
7 75

Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp
85 90

Lys Asp Asn Pro Ile Asn Ser Leu Cys Tyr Pro
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act ctyg
Thr Leu

cga cta
Arg Leu
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gag ttc
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ggg aca
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ctg tca
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ata gct
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550

aga att
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565
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30

Ala GIn

45
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Ser Tyr

Gly Asp

gat
Asp
455

cag
Gln

tac
Tyr

tat
Tyr

ata
ile

att
Ile
535

&ty

tgc
Cys

AsSp
val
Gly
Ile

95

Phe

Tttt
Phe

ctt
Leu

Cgt
His

gac
ASp

agt
Ser
520

tat
Tyr

cta
Leu

att
Ile

ser

val

Ile

Lys

Asn

80

val

ASh

1396

1444

1492

1540

1588

1636

1684

1732

1779



PrF387 ST25.txt
100 105 110

Asp Tyr Giu Glu Leu Lys His Leu Leu Ser Ser Thr Asn His Phe Glu
115 120 125

Lys Ile Gln Ile Ile Pro Arg Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140

ser Gly val Ser Ser Ala Cys Pro Tyr Asn Gly Arg Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu Ile Glu Lys Ash Asn Ala Tyr Pro Thr Ile
165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gin
195 200 205

Asn Pro Thr Thr Tyr val ser val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

Ser Ile Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly Gln Ser Gly
225 230 235 240

Arg val Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Asp Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Ala Lys Cys Gln Thr Pro val Gly Ala ITe Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro GIn Arg Glu Thr Arg Arg Gin Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe ITe Glu Gly Gly Trp GIn Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys
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ctg
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cct
Pro

Glu

gac
Asp

aaa
Lys

tca
Ser
145

aga
Arg

aag
LyS

a1y

aac
Asn

ttg
l.eu
225

aga
Arg

ttc
Phe

gtc
val

aac
Asn

aca
Thr

gaa
Glu
50

cty
Leu

atg
Met

aag
LyS

tat
Tyr

att
Ile
130

Sty

aat
Asn

agyg
Arg

att
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ata
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_ PF387 ST25.txt
290 295 300

atg cca ttc cac aac ata cac ccc ctc acc ate @89 gaa tgc ccc aaa 960
Met Pro Phe His Asn Ile His Pro Leu Thr ITe Gly Glu Cys Pro Lys
- 305 310 315 320

tat gtg aaa tca aac aga tta gtc c¢tt gcg act gga ctc aga aat gcc 1008
Tyr val Lys Ser Asn Arg Leu val Leu ?;8 Thr Gly Leu Arg Asn Ala
325 ' 335

cct caa aga gag aga aga aga aaa aag aga gga cta ttt gga gct ata 1056
Pro Gln Arg g u Arg Arg Arg Lys gys Arg Gly Leu Phe Gly Ala Ile
40 45 350

gca ggt tit ata gag gga gga tgg cag gga atg gta gat g%t tgg tat 1104
Ala Gly pPhe 1le Glu Gly Gly ggg Gln Gly Met val Asp Gly Trp Tyr
355 365

ggg tac cac cat agc aat gag cag ggg agt gga tac gct gca gac caa 1152
Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala Ala Asp GlIn
370 375 380

gaa tcc act caa aag gca ata gat g?a gtc acc aatr aag gtc aac tcg 1200
Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

atc att aac aaa atg aac act cag ttt gag gcc gtt gga agg gaa ttt 1248
Ile ITe Asn Lys Met Asn Thr Gln Phe G13 Ala val Gly Arg Glu Phe
405 41 415

aat aac ttg gaa agg agg ata gag aat tta aac aag aag atg gaa gac 1296
Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

gga ttc cta gat gtc tgg act tac aat gcec gaa ctt ctg gttt ctc atg 1344
Gly phe Lgu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

gaa aat gag aga act <ta gac Tttt cat gac tca aat gtc aag aac ctt 1392
Glu Asn Glu Arg Thr teu Asp Phe His Asp Ser Asn Val Lys Asn Leu
450 455 460

tac gac aag gtc cga cta cag ctt agg gat aat gca aag gag ctg ggt 1440
Tyr Asp Lys val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

aat ggt tgt ttc gaa ttc tat cac aaa tgt gat aac gaa tgt atg gaa 1488
Asn Gly Cys pPhe Glu Phe Tyr His Lys ng Asp Asn Glu Cys Met Glu
485 4 495

agt gta aaa aac gga acg tat gac tac ccg cag tat tca gaa gaa gca 1536
ser val Lys Asn Gly Thr Tyr Asp Tyr Pro GIn Tyr Ser Glu Glu Ala
500 505 510

aga cta aac aga gag gaa ata agt g?a gta aaa ttg gaa tca atg gga 1584
Arg Leu Asn Arg Glu Glu Ite Ser Giy val Lys lLeu G;u Ser Met Gly
515 520 525

act tac caa ata ctg t¢a ¢tt tat tca aca gtg gcg agt tcc cta gca 1632
Thr Tyr GIn Ile Leu Ser Leu Tyr Ser Thr val A18 Ser Ser Leu Ala
530 535 54

ctg gca atc atg gta gct ggt cta tct tta tog 1665
Leu Ala Ile Met val Ala Gly Leu Ser Leu Trp
545 550 555

<210> 38
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PF387 ST25.tXxt
<231> 555
«<212> PRT
<213> 1Influenza A virus

<400> 38

Met Glu Lys Ile val Leu Leu Leu Ala Thr val Ser Leu val Lys Ser
1 5 i0 15

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val
20 25 30

Asp Thr Ile Met Glu Lys Asn V81 Thr val Thr His Ala Gln Asp Ile
35 4 45

Leu Glu Arg Thr His Asn Gly Lys Leu Cys Asp ESU Asn Gly val Lys
50 55

Pro Leu ITe Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe ITe Asn val Pro Glu Trp Ser Tyr Ile val
85 90 95

Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His pPhe Glu
115 120 125

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140

Ser Gly val Ser Ser Ala Cys Pro Tyr Leu Gly Lys Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu ITe Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165 179 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr ITe Ser val Gly Thr Ser Thr Leu Asn Glin Arg
210 215 220

teu val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly GlIn Ser Gly
225 230 235 240

Arg Ite Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ife Asn
245 250 255
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PE3BY ST25.txt

g att cac cat cct aat gat gcg gca gag cag aca aag Crc tat caa 624
y Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr GlIn
195 200 205

aac c€a acc acce tat att tce gtt g%a aca tca aca cta aat cag aga 672
Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr Leu Asn Gln Arg
210 215 220

ttg gta c¢ca aaa ata gct act aga tcc aaa gta aac ggg caa agt gga 720
Leu val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly GIn Ser Gly
225 230 235 240

aga atg gag ttc ttc tgg aca att tta aag ccg aat gat gct atc aac 768
Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

ttC gag agt aat gga aat ttc att gct cca gaa tat gca tac aaa att 816
Phe Glu Ser ggg Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
265 270

giC¢ aag aaa ggg gac tca gca att atg aaa agt gaa ttg gaa tat ggt 864
val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu %gu Glu Tyr Gly
275 280 5

aac tgc aac acc aag tgt caa act cca atg 9gg gcg ata aac tct agr 912
Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly ggg Ile Asn Ser Ser
290 295

atg cca tIc cac aac ata cac cct ctc acc atc ggg gaa tge ccc aaa 960
Met Pro Phe His Asn Ite His Pro Leu Thr ITe Gly Glu Cys Pro Lys
305 310 315 320

tat gtg aaa tca aac aga tta gtc ctt gcg aca ggg ctc aga aat agce 1008
Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

cct caa aga gag aga agg aga aaa aag aga gga ctg ttt gga gct ata 1056
Pro G1n Arg g?g Arg Arg Arg Lys Lys Arg Gly Leu Phe %1% Ala Ile
4 345 5

gca g?t Tttt ata gag gga gga tgg cag gga atg gta gat ggt tgg tat 1104
Gly Phe Ile Glu Gly Gly ggg Gln Gly Met val ggp Gly Trp Tyr
355 5

g tac cac cat agc aat gag cag gdg agt gga tac gct gca gac aaa 1152
y Tyr His His Ser Asn Glu GlIn Gly Ser Gly ;gg Ala Ala Asp Lys
370 375

gaa tcc act caa aag gca ata gat gga gtc acc aat aag gtc aac tcg 1200
Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

atc att gac aaa atg aac act cag ttt gag gca gtt gga agg gaa ttt 1248
Ite Ile Asp Lys Met Asn Thr GIn Phe Glu Ala val Gly Arg Glu Phe
405 410 415

aat aac tta gaa agg aga ata gag aat tta aac aag aag atg gaa gac 1296
Asn Asn Leu G;S Arg Arg Ile Glu Asn Leu Asn LysS LysS Mgg Glu Asp
4 425 4

gga ttc cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg 1344
Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

gaa aat gag aga act cta gac ttt cat gac tca aat gtc aag aac ctt 1392
GTu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460
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tac gac aag gtc cga cta caa ctt agg gat aat gca aag gag ctyg g%t 1440
Tyr Asp Lys val Arg Leu Gin Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

aac g?t tgt ttc gag ttc tat cac aaa tgt gat aat gaa tgt atg gaa 1488
Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

agt gta aga aac gga acg tat gac tac ccg cag tat tca gaa gaa gca 1536
ser val Arg Asn Gly Thr Tyr Asp Tgr Pro Gin Tyr Ser G?S Glu Ala
500 505 51

aga cta aac aga gag gaa ata agt gga gta aaa ttg gaa tca ata gga 1584
Arg Leu Asn Arg Glu Glu ITe Ser Gly val Lys Leu Glu Ser Ile Gly
515 520 525

act tac caa ata ctg tca att tat tca aca ¢gtg gcg agt tce cta gea 1632
Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
530 535 540

ctg gca atc atg gta gct ggt cta tct tta tgg atg tygc tcc aat g%a 1680
teu Ala ITe Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Ash Gly
545 550 555 560

tcg tta caa tgc aga att tgc att taa 1707
Ser Leu GIn Cys Arg Ile Cys Ile
565

<210> 40

<211> 568

<212> PRT

<213> Influenza A virus

<400> 40
Met Glu Lys Ile val Leu Leu teu Ala Ile val Ser Leuy val Lys Ser
1 5 10 15

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val
20 25 30

Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Thr GIn Asp Ile
35 40 45

Leu Ggu Lys Lys His Asn Gly Lys Leu Cys Asp %Su Asp Gly val Lys
5 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr Ile val
85 90 95

Glu Lys Ala Ser Pro Ala Asn Gly Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125
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Pro
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Ser
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140
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220
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315
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395
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405
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485
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41
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1 5
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15
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550
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425
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His
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410
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460
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540

Met
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525

Ser

Cys

Arg

Met

430

val
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Glu

Cys

Glu

510

Ser

Ser

Ser

Glu

415

Glu

Leu

Asn

Leu

Met

495

Glu

Ile

Leu

Asn

rhe

Asp

Met

Leu

Gly

Glu

Ala

Gly

att tgc att ggt tac cat gca aac aac tcg aca gag
ITe Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu

20

25

30

ata atg gaa aag aac gtt act gtt aca cat gcc caa

35
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gac ata ctg gaa aag aca cac aat ggg aag ¢tc tgc gat cta gat gga 194
Asp Tle Leu Géu Lys Thr His Ash Gly Lys Leu Cys Asp Leu Asp Gly
5 ' 55 60

gty aag cct cta att ttg aga gat tgt agt gta ¢gct gga tgg ctc ctc 242
val Lys Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu leu
65 70 75

gga aac cca atg tgt gac gaa tic atc aat gtg ccg gaa tgg tct tac 290
Gly gsn Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr
0 : 85 a0

ata gtg gag aag gcc aat cca gte aat gac ctc tgt tac cca ggg gat 338
ITe val Glu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gly Asp
95 100 105 110

ttc aat gac tat gaa gaa ttg aaa cac cta ttg agc aga ata aac cat 386
Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His
115 120 125

ttt gag aaa att cag atc atc ccc aaa agt tct tgg tcc agt cat gaa 434
Phe Glu Lys Ile Gln ITe Ile Pro Lys Ser Ser Trp Ser Ser His Glu
130 135 140

gcc tca ttg ggg gtg agc tca gca tgt cca tac cag gga aag tcc tec 482
Ala Ser Leu Gly val Ser Ser Ala Cys Pro Tyr Gin Gly Lys Ser Ser
145 150 155

ttt ttc aga aat gtg gta tgg ctt atc aaa aag aac agt aca tac cca 530
Phe phe Arg Asn val val Trp Leu ITle Lys Lys Asn Ser Thr Tyr Pro
160 165 170

aca ata aag agg agc tac aat aat acc aac caa gaa gat ctt ttg gta 578
Thr ITe Lys Arg Ser Tyr Asn Ash Thr Asn GlIn Glu Asp Leu Leu val
i75 180 185 190

ctg tgg ggg att cac c¢at cct aat gat gcg gca gag cag aca aag ctce 626
Leu Trp Gly Ile His His Pro Asn Asp égg Ala Glu GIn Thr Lys Leu
195 205

tat caa aac €ca acc acc tat att tec gtt ggg aca tct aca cta aac 674
Tyr G1ln Asn Pro Thr Thr Tyr Ile Ser val Giy Thr Ser Thr teu Asn
210 215 220

cag aga ttg gta cca aga ata gct act aga tcc aaa gta aac ggg caa 722
Gln Arg Leu val Pro Arg Ile éég Thr Arg Ser Lys V§1 Asn Gly Gln
225 235

agt gga agg atg gag ttc ttc tgg aca att tta aaa ccg aat gat gca 770
Ser Gly Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala
240 245 250

atc aac ttc gag agt aat gga aat ttc att gCt cca gaa tat gca tac 818
ITe Asn Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr
255 : 260 265 270

aaa att gtc aag aaa ggg gac tca aca att atg aaa agt gaa ttg gaa 866
Lys Ile val Lys Lys Gly Asp Ser Thr ITS Met Lys Ser Glu Leu Glu
275 28 285

tat ggt aac tgc aac acc aag tgt caa act cca atg g?g gcg ata aac 914
Tyr Gly Asn ggé Asn Thr Lys Cys g;n Thr Pro Met Gly Ala 1le Asn
3 300

tct agc atg cca ttc cac aat ata cac cct ctc acc atce g%g gaa tgc 962
Ser Ser Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly
305 310 315
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Thr

Gly

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Gin

Glu

Ala

300

Gly

Gly

l.eu

val

Tyr

AsSn

val

LyS

Leu

Asn

460

Ala

Asn

TYr

val Lys Leu

Page 86

Leu

285

Ile

Glu

Leu

Phe

Asp

Ala

Lys

Gly

Lys

Leu

445

val

LyS

Glu

Ser

Glu
525

Tyr

270

Glu

Asn

Cys

Arg

Gly

Ala

val

Arg

Met

430

val

Lys

Glu

Cys

Glu

510

Ser

LYS

Tyt

Ser

Pro

Asn

335

Ala

Trp

Asp

ASH

Glu

415

Glu

Leu

Asnh

Leu

Met

495

Giu

Iie

Ile

Gly

Ser

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Ala

Gly



ITe Tyr Gln Ile Leu

530

Leuy Ala ITe Met val

545

Ser Leu GIn Cys Arg

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

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

<400>

atg
Met
1

gat
Asp

gac
ASp

cty
Leu

cct
Pro
65

cca
Pro

gag

gac
Asp

aaa
LYS

tca
Ser
145

aga
Arg

gag
Glu

cag
Gin

aca
Thr

gaa
Glu
50

cta
Leu

atg
Met

aag
Lys

tat
Tyr

art
Ile
130

gag
Gly

aat
Asn

43
1704
DNA

Influenza A virus

CDs

265

(1., (1704

43
aaa
Lys

att
Tle

ata
Ile
35

aag
LysS

att
ITe

tgt
Cys

gce
Ala

gaa
Glu
115

cag
GIn

ata
Ile

tgc
Cys
20

atg
Met

aca
Thr

tta
Leu

gac
Asp

aat
Asn
100

gaa
Glu

atc
Ite

agce
Ser

gta
val

gtyg
val
5

att
Ile

gaa
Glu

cac
H1s

aga
Arg

gaa
Glu
85

cca
Pro

ctg
Leu

atc
Ile

tca
Ser

tgg
Trp
165

PF387 ST25.1txt

Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala

Ala
550

Ile

ctt
Leu

Gly

aag
Lys

aac
Asn

gat
Asp
70

ttc
Phe

tcg
Ser

aaa
Lys

cCC
Pro

gca
Ala
150

ctt
Leu

535

Gly

Cys

ctt
Leu

tac
Tyr

aac
ASn

41
55

tgt
Cys

atc
Ile

aat
Asn

cac
His

aaa
Lys
135

gt
Cys

atc
Ile

540

Leu Ser teu Trp Met Cys Ser Ash Gly

Tle

ctt
Leu

C@t
H1s

gtc
val
40

aag
Lys

agt
Ser

aat
Asnh

gac
ASp

cta
Leu
120

agt
Ser

cca
Pro

ddd
Lys

gca
Ala

gca
Ala
25

act
Thr

ctc
Leu

gta
val

CtC
Ley
105

ttg
Leu

tct
Ser

tac
Tyr

aag
Lys

555

ata gtc
Ile val
10

daC aac
Asn Asn

gtt aca
val Thr

tge gat
Cys ASp

gct gga
Ala Gly
75

ccg gaa
Pro Glu
90

tgt tac
Cys Tyr

agce aga
Ser Arg

tgg tec
Trp Ser

Gln
155

Gin Gy

aac agt
Asn Ser
170
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agt
ser

tcg
Ser

C@t
His

cta
Leu
60

tgg
Trp

tgg
Trp

cCca
Pro

ata
Ile

gat
Asp
140

agg
Arg

gca
Ala

ctt
L.eu

aca
The

gcce
Ala
45

gat
Asp

ctc
Leu

aac
Asn
125

cat
His

tcc
Ser

tac
Tyr

gtt
val

gag
Glu
30

caa
Gln

Sty

ctc
L.eu

tac
Tyr

aat
Asn
110

C%t
His

gaa
Glu

tce
Ser

cCa
Pro

aada
LYS
15

cag
G1n

gac
Asp

gt
va

Gly

ata
Ie
95

tte
Phe

Tttt
Phe

gcc
Ala

ttt
phe

aca
Thy
175

560

agt
ser

gtt
vai

ata
Ile

aag
Lys

aac
Asn
80

gtg
val

aac
Asn

gaa
Glu

tca
ser

tte
Phe
160

ata
Ile

48

96

144

192

240

288

336

384

432

480

528



aag
Lys

51y

aac
Asn

ttg
Leu
225

agg
Arg

ttt
phe

gtc
val

aac
Asn

atg
Met
305

tat
Tyr

cct
Pro

ggt
Gly

tac
Tyr

tcc
Ser
385

att
Ile

aac
Asn

ttC
Phe

aga
Arg

att
Ile

cca
Pro
210

gta
val

atg
Met

aag
LyS

tgc
Cys
290

cca
Pro

val

caa
Gln

Tttt
Phe

cac
His
370

act
Thr

gac
Asp

tta
Leu

cta
Leu

agc
Ser

cac
His
195

ace
Thr

cca
Pro

Giu

agt
Ser

aaa
Lys
275

aac
Asn

ttc
rhe

ada
Lys

aga
Arg

ata
Ile
355

cqt
H1s

Cad
Glin

daaa
LYS

gaa
Glu

gat
ASD
435

tac
Tyr
180

CB_I
H1S

aca
Thr

aaad
Lys

£tc
Phe

aat
Asn
260

9499
Gly

acce
Thr

cac
H1s

tca
Ser

gag
Glu
340

gag
Glu

agc
Ser

aag
Lys

atg
Met

agg
Arg
420

gtc
val

aat
Asn

cca
Pro

tat
Tyr

ata
Ile

tte
Phe
245

gga
Gly

gac
Asp

aag
LYsS

aac
Asn

agce
Ser
325

aga
Arg

gga
Gly

aat
Asn

gca
Ala

aac
Asn
405

aga
Arg

tgg
Trp

aat
Ash

aat
Asnh

att
Ile

gct
Ala
230

tgg
Trp

aat
ASn

tca
Ser

tgt
Cys

ata
Ile
310

aga
Arg

aga
Arg

ata
Ile
390

act
Thr

ata
Ile

act
Thr

acc
Thr

gat
Asp

tce
ser
215

act
Thr

aca
Thr

tte
phe

gca
Ala

caa
GIn
295

cac
His

tta
Leu

ada
Lys

tgg
Trp

cag
GIn
375

gat
Asp

cag
Gln

gaa
Glu

tat
Tyr

aac
Asn

gcg
Ala
200

gtt
val

aga
Arg

att
Ile

att
Tle

att
Ile
280

act
Thr

cct
Pro

gtc
val

aag
Lys

cag
Gln
360

ggg
Gly

ttt
Phe

aat
Asn

aat
Asnh
440

PE387 ST25.Txt

caa
GIn
185

gca
Ala

gag
Gly

tco
Ser

tta
Leu

gct
Ala
265

atg
Met

cca
Pro

ctC
l.ey

ctt
Leu

aga
Arg
345

gag
Gly

agt
Ser

gtc
val

gag

tta
Leu
425

gct
Ala

gaa gat ctt ttg
Glu Asp Leu Leu

gag
Glu

aca
Thr

dadd
LYS

ada
Lys
250

cca
Pro

aaa
Lys

atg
Met

acc
Thr

gcg
Ala
330

gga
Gly

atg
Met

&ty

acc
Thr

gece
Ala
410

dac
Asn

gaa
Glu

cag
Gln

tca
Ser

ata
Ile
235

ccg
Pro

gaa
Glu

agt
ser

9449
Gly

atc
Ile
315

act
Thr

cta
Leu

gta
val

tac
Tyr

aat
Asn
395

gtt
val

aag
Lys

ctt
Ley

aca
Thr

aca
Thr
220

adC
Asn

aat
Asn

tat
Tyr

gaa
Glu

gcg
Ala
300

gga
Gly

999

Tttt
phe

gat
Asp

gct
Ala
380

aag
LysS

gga
Gly

aag
Lys

cty
Leu
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aga
Arg
205

Ccta
Leu

gag
Gly

gat
Asp

gca
Ala

ttg
Ley
285

ata
Ile

gaa
Glu

ctc
Ley

Gly

ggt
Gly
365

gca
Ala

gtc
val

agg
Arg

atg
Met

gtt
val
445

gta
va'l
190

ctcC
L.eu

adac
Asn

caa
Gln

gca
Ala

tac
Tyr
270

gaa
Glu

aac
Asn

tgc
Cys

aga
Arg

gct
Ala
250

tag
Trp

gac
Asp

dac
Ash

gaa
Glu

gaa
Glu
430

ctc
Leu

ctg
Leu

tat
Tyr

cag
Gln

agt
Ser

atc
Ile
255

ddd
Lys

tat
Tyr

tct
Ser

cCce
Pro

aat
Asn
335

ata
Ile

tat
Tyr

aaa
Lys

tcg
Ser

Tttt
Phe
415

gac
Asp

atg
Met

tgg
Trp

caa
GlIn

aga
Arg

gga
&1y
240
agc
Ser

att
Ile

ggt
Gly

agt
Ser

aaa
Lys
320

agc
Ser

gca
Ala

3ty

gaa
GHu

atc
Ile
400

aat
Asn

Gly

gaa
Glu

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



PF3B7 ST25.txt

aat gag aga act cta gac ttt cat gac tca aat gtc aag aac ctt tac 1392
Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu Tyr
450 455 460

¢gac aag gtc cga cta cag ctt agg gat aat gca aag gag ctg g%t aac 1440
Asp Lys val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu teu Gly Asn
465 470 475 480

ggt tgt ttc gag tte tat cac aga tgt gat aat gaa tgt ata gaa agt 1488
Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Ile Glu Ser
485 490 495

gta aga aac gga acg tat gac tac ¢cg cag tat tca gaa gaa gca aga 1536
val Arg Asn Gly Thr Tyr Asp Tyr PBO Gln Tyr Ser Glu Glu Ala Arg
500 505 510

Lta aaa aga gag gaa ata agt gga gta aaa ttg gaa tca ata gga act 1584
Leu Lys Arg GHu Glu Ile Ser Gly val Lys Leu Glu Sgr Ile Gly Thr
515 520 525

tac caa ata ctg tca att tat tca aca gtg gca agt TCC cta gca ctg 1632
Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala Leu
530 535 540

gca atc atg gtg gct ggt cta tct tta tgg atg tgc tec aat gga teyg 1680
Ala 1Te met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 550 555 560

tta caa tgc aga att tgc att taa 1704
Leu GIn Cys Arg ITe Cys Ile
565

<210> 44

<211> 567

«<212> PRT

<213> Influenza A virus

<400> 44
met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser Leu val Lys Ser
1 5 10 15

Asp GIn Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr gTu Gin val
20 25 0

Asp Thr %Ie Met Glu Lys Ash val Thr val Thr His Ala Glin Asp Ile
5 40 45

teu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly val Lys
50 55 . 60

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Giy Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn val Pro Glu Trp Ser Tyr Ile val
85 %0 95

Glu Lvys Ala Asn Pro Ser Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Page 89



ASD

Lys

Ser

145

Arg

Lys

Gly

AsSn

Leu

225

Arg

Phe

val

Asn

Met

305

TYr

Pro

Gly

Tyr

Tyr

Ile

130

Gly

Asn

Arg

Ile

Pro

210

val

Met

Glu

Lys

Cys

Pro

val

Glin

Phe

His
370

Glu

115

Gin

val

val

Ser

His

195

Thr

Pro

Glu

Ser

Lys

Asn

phe

LYS

AFg

Ie

355

His

Glu

Ile

Ser

val

Thr

LYS

Phe

AsSh

260

Gly

Thr

His

Ser

Glu

340

Giu

Ser

Leu

Ile

sSer

Pro

TYr

phe

245

Gly

ASp

Lys

Asn

Ser

325

Arg

Gly

AsSh

Lys

Pro

Ala

150

Leu

Asn

ASh

Ile

Alta

230

Trp

AsSn

Ser

Cys

Ile

310

ATrg

Arg

Gly

Glu

His
Lys

135

Cys

Thr

Asp

ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Leu

LysS

Trp

Gln
375

Leu

120

Ser

Pro

Lys

Asn

Ala

200

val

Arg

Ile

Ile

Ile

280

Thr

Pro

val

LVYS

GIn

360

Gly

PF387 ST25.txt

Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu

Leu

345

Gly

Ser

Ser

Trp

Gln

Asn

170

Glu

Glu

Thr

Lys

Lys

Met

Thr

Ala

330

Gly

Met

Gly

Arg Ile Asn

Ser

Asp

Gn

ser

Ile

Pro

Glu

sSer

Gly

Ile

315

Thr

Leu

val

Tyr

Asp

140

Arg

Ala

Leu

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Gly

Phe

Asp

Ala
380

pPage 90

125
His

Ser

Tyr

Leu

205

l.eu

Gly

Asp

Ala

L.eu

285

Ile

Leu

Gly

His

Glu

Ser

Pro

val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

Ala

350

Trp

AsSD

Phe

Ala

Phe

Thr

175

Leu

Tyr

GIn

Ser

Ile

255

Lys

TYr

Ser

Pro

Asn

335

Ile

Tyr

Lys

Ser
phe
160

Ile

Trp

Arg

Gly

240

Ser

Ile

Gly

Ser

Lys

320

Ser

Gly

Glu



PF387 ST25.txt
Ser Thr G1n Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser Ile
385 390 395 400

Ile Asp Lys Met Asn Thr GIn pPhe Glu Ala val Gly Arg Glu Phe Asn
405 410 415

Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Metr Glu Asp Gly
. 420 425 430

phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met Glu
435 440 445

Asn GTu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu Tyr
450 455 460

Asp Lys val Arg Leu Gin Leu Arg AsSp Asn Aia Lys GIU Leu Gly Asn
465 470 475 480

Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Ile Glu Ser
485 490 495

val Arg Asn Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ala Arg
500 505 510

Leu Lys Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly Thr
515 520 525

Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala Leu
530 535 540

Ala Ile Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly Ser
545 55 555 560

o

Leu GIn Cys Arg Ile Cys Ile

565
<210> 45
<211> 1737
<2172> DNA
<213> 1Influenza A virus
<220
<221> (DS
<222> (15)..(1721)
<223>
<400> 45

ttcaatctgt caaa atg gag aaa ata gtg ctt ctt ctt gca ata gtc agt
Met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser
1 5 10

ctt gtt aaa agt gat cag att tgc att g%t tac cat gca aac aac tca
Leu val Lys Ser Asp Gin Ile Cys Ile Gly Tyr His Ala Asn Asn Ser
15 20 25

Page 91



aca
Thr

gce
Ala
45

gat
Asp

ctc
Leu

tct
Ser

rac
Tyr

ttg
Leu

agg
Ar

205
cta
Leu

gat
ASp

gca
Ala

ttg
Leu
285

gag
Glu
30

caa
Gln

CtcC
Leu

tac
Tyr

aat
Asn
110

cat
H15

gaa
Glu

tcc
Ser

cea
Pro

gta
val
190

ctc

g Leu

aac
Asn

caa
Gln

gca
Ala

tac
Tyr
270

gaa
Glu

cag
Gln

gac
ASp

Tttt
Phe

gce
Ala

ttt
Phe

aca
Thr
175

cty
Leu

tat
Tyr

cag
Gln

agt
Ser

ata
Ile
255

aaa
Lys

tat
Tyr

gtt
val

ata
Ile

aag
Lys

aac
Asn
80

gtg
vali

aac
Asn

Glu

tca
ser

ttt
Phe
160

ata
Ile

tgg
Trp

caa
Gln

aga
Arg

gga
Gly
240

aac
Asn

att
Ile

&

gac
ASp

ctg
Leu

cct
Pro
65

cca
Pro

gag
Glu

gac
ASp

ddd
Lys

tca
Ser
145

aga
Arg

aag
Lys

sty

aac
Asn

cty
Leu
225

agg
Arg

Tttt
rhe

gtc
val

aac
Asn

aca
Thr

gag
Glu
50

cta
Leu

atg
Met

aag
Lys

tat
Tyr

ata
Ile
130

94949
Gly

aat
Asn

aga
Arg

att
Ile

cca
Pro
210

gta
val

atg
Met

Glu

aag
LYyS

tgc
Cys
290

ata
Ile
35

aag
Lys

att
Ile

tgt
Cys

atc
Ile

gaa
Glu
115

cag
Gln

agt
Ser

cac
His
195
acce
Thr

cca
Pro

Glu

agt
ser

aaa
LYs
275

aac
Asn

atg
MeT

aca
Thr

tta
Leu

gac
ASp

aat
Ash
1060

gaa
Glu

arc
Ile

agce
Ser

gta
val

Tac
Tyr
180

C%t
His

acc
Thr

aaa
Lys

ttc
Phe

aat
Asn
260

ggg
Gly

accC
Thr

PF387

gaa
Glu

cac
H18

aga

Arg

gaa
Glu
85

cCa
Pro

ctg
Leu

ate
Ile

tca
Ser

tgg
Trp
165

aat
Asn

cca
Pro

tat
Tyr

ata
Ile

ttt
Phe
245

&ty

gac
ASp

aag
LYS

aag
LyS

aac
Asn

gat
Asp
70

ttc
Phe

gcc
Ala

daad
LysS

cCcC
Pro

gca
Ala
150

ctt
l.eu

aat
Asn

aat
AsSn

att
Ile

gct
Ala
230

tgg
Trp

aat
Asn

tca
Ser

tgt
Cys

ST25.tXt

aac gtc actg

Asn val Thr
40

ggg aaa ctc¢
Gly Lys Leu
55

tgt agt gta
Cys Ser val

ctc aat gtg
Leu Asn val

aat gac ctc
Asn Asp Leu
105

cac cta ttg
His Leu Leu
120

aaa agt tct
Lys Ser Ser
135

tgt cca tac
Cys Pro Tyr

atc aaa aag
Ile Lys Lys

acc aac caa
Thr Asn GlIn
185

gat gcg gca
Asp Ala Ala
200

tcc gtt ggt
Ser val Gly
215

act aga tcc
Thr Arg Ser

aca att tta
Thr Ile Leu

ttc att gect
Phe Ile Ala
265

aca att atg
Thr Ile Met
280

caa act cca
Gin Thr Pro
295

pPage 92

gtt
val

tgc
Cys

gct
Ala

cecy
Pro
90

tgt
Cys

agc
Ser

tag
Trp

cag
Gin

gac
Asp
170

gaa
Glu

Glu

aca
Thr

aag
Lys
aaa
LyS
250
cca

Pro

aaa
Lys

ata
Ile

aca
Thr

gat
Asp

&
75

gaa
Glu

tac
Tyr

aga
Arg

tca
Ser

gga
&ty
155
aat
AsSN

gat
Asp

cag
Gin

tca
ser

gta
val
235

ccg
Pro

gaa
Glu

agt
Ser

g4y

cac
His

cta
Leu
60

tgg
Trp

tgg
Trp

cca
Pro

ata
Ile

gat
ASp
140

agg
Arg

gca
Ala

ctt
Leu

aca
Thr

aca
Thr
220

aac
Asn

aat
Asnh

aat
Asn

gaa
Glu

gcg
Ala
300

146

194

242

290

338

386

434

482

530

578

626

674

722

770

818

866

914



PF387 STZ5.txt
ata aac tct agt atg cca ttc cac aac atc cac cct ctc acc atc gg
Ile Asn Ser Ser Met Pro Phe His Asn Ite His Pro Leu Thr Ile Gl
305 310 315

962

gaa tygc ccc aaa tat gtg aaa tca aac aga tta gtc ctt gcg act ggyg 1010
Glu Cys Pro Lys Tyr val Lys Ser Asn Arg Leu val Leu Ala Thr Gly
320 325 330

ctc aga aat agc cct caa gga gag aga aga aga aga aag aga g%a cta 1058
Leu Arg %gn Ser Pro Gln Gly §18 Arg Arg Arg Arg gzg Arg Gly Leu
5 4

ttt gga get ata gea ggt ttr ata gag g?a gga tgg cag gga atg gta 1106
Phe Gly Ala Ile Ala Gly pPhe Ile Glu Gly Gly ggg GIn Gly Met val
350 355

gat ggt tgg tat ggg tac cac cat agc aac gag cag ggg agt ggg tac 1154
Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr
365 370 375 380

gct gca gac aaa gaa tcc act caa aag gca ata gat gga gtc acc aat 1202
Ala Ala Asp Lys g?u Ser Thr Gln Lys gég ITe Asp Gly val ;hr Asn
85 95

aag gtc aac tcg atc att gac aaa atg aac act cag ttt gag gct gtt 1250
Lys val Asn Ser Ile Ile Asp tys Met Asn Thr Gin Phe Giu Ala val
400 405 410

gga agg gaa Ittt aat aac tia gaa agg aga ata gaa aat tta aac aag 1298
Gly Arg Glu Phe Asn Asn Leu G%u Arg Arg Ile Glu Asn Leu Asn Lys
415 420 425

aag atg gaa gac gga ttc cta gat gtc tgg act tat aat gct gaa ctt 1346
Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyg Asn Ala Glu Leu
430 435 44

ctg gtt ctc atg gaa aat gag aga act c¢ta gac ttt cat gac tca aat 1394
Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn
445 450 455 460

gtc aag aac ctt tac gac aag gtc cga cta cag ctt agg gat aat gca 1442
val Lys Asn Leu Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala
465 470 475

aag gag ctt ggt aac ggt tgt ttc gag ttc tat cat aga tgt gat aat 1490
Lys Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Arg Cyg Asp Asn
480 485 49

gaa tgt atg gaa agt gta aga aac g%a acg ‘tat gac tac ccg cag tat 1538
Glu Cys MSt Glu Ser val Arg Asn Gly Thr Tyr Asp T%r Pro Gin Tyr
495 500 505

fCa gaa gaa gca aga tta aaa aga gag gaa ata agt gga gta aaa ttg 1586
Ser Glu Glu Ala Arg Leu Lys Arg Glu Glu Ile Sgg Gly val Lys Leu
510 515 5

gaa tca ata g%a act tac caa ata ctg tca att tat tca aca gtg gog 1634
Glu Ser Ile Gly Thr Tyr ¢In Ile teu Ser Ile Tyr Ser Thr val Ala
525 530 535 540

agc tcc cta gca ctg gca atce atg gtg get ggt cta tet tta tgyg atg 1682
Ser Ser Leu Ala Leu Ala Ile Met val Ala Gly Leu Ser Leu Trp Met
545 550 555

tgC tcc aat gga tCg tta caa tgc aga att tgc att taa atttgtgagt 1731
Cys Ser Asn Gég Ser teu Gln Cys Agg Ile Cys 1le
5 565
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tcagat 1737
<210> 46

<211> G568

<212> PRT

<213> Influenza A virus
<400> 46

met Glu Lys Ile val Leu Leu Leu Ala Ile val Ser Leu val Lys Ser
1 5 10 15

Asp GIn Ile ggs Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln val
25 30

Asp Thr §1e Met GTu Lys Asn val Thr val Thr His Ala G1n Asp Ile
5 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Egu Asp Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Ash val ggo Glu Trp Ser Tyr Ile val
85 95

Glu Lys ITe Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile Gin ITe Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

ser Gly val Ser Ser Ala Cys Pro Tyr GIn Gly Arg Ser Ser Phe Phe
145 150 155 160

Arg Asn val val Trp Leu Ile Lys Lys Asp Asn Ala Tyr Pro Thr Ile
165 170 175

LYS Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu val Leu Trp
180 185 190

Gly Ile His His Pro Asn Asp Ala Ala Glu GIn Thr Arg Leu Tyr Gln
195 200 205

Asn Pro Thr Thr Tyr 1le Ser val &1y Thi Ser Thr Leu Asn Gln Arg
210 215 220

Leu val Pro Lys ITe Ala Thr Arg Ser tys val Asn Gly Glin Ser Gly
225 230 235 240
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Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe GTu Ser Asn Gly Asn Phe Ile Ala Pro Glu Asn Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys GIn Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr val Lys Ser Asnh Arg lLeu val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro GIn Gly Glu Arg Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Giy Trp GIn Gly Met val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu GlIn Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr GIn Lys Ala Ile Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala val Gly Arg Glu Phe
405 410 415

Asn Asn Leu GlTu Arg Arg Ile Glu Asn Led Asn Lys Lys Met Glu Asp
420 425 430 .

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Met Glu
485 4380 495

Ser val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510
page 95



Arg

Thr

Leu

545

Ser

Leu Lys Arg Glu Glu Ile

515

Tyr Gln Ile Leu Ser Ile

530

535

Ala 1le Met val Ala Gly
550

Leu GIn Cys Arg Ile Cys

<210>
<Z211>
<212>
<213>

<220>
<221>
<222>
223>

<400>
ttcaatctgt caaa

ctt
L.eu

aca
Thr

gce
Ala
45

gac
AsSp

Cctc
Leu

tct
Ser

999

Gly

aac
Ash
125

C@t
H1s

gtt
val

gag
Glu
30

caa
Gin

gga
Gly

ctc
Leu

tac
Tyr

aat
Asn
110

cat
His

gaa
Glu

47
1745
DNA

Influenza A virus

Cbs

565

(15)..(1721)

47

aaa
Lys
15

cay
GIn

gac
Asp

ata
Ile
95

tte
Phe

Tt
Phe

gcce
Ala

agt
Ser

gtt
val

ata
Ile

aag
Lys

aat
Asn
80

gtg
val

aac
Asn

gag
Glu

tca
Ser

atg
Met
1

gat
Asp

gac
Asp

ctg
Leu

cct
Pro
65

cCa
Pro

gag
Glu

gac
Asp

aaa
Lys

tca
Ser
145

gag
Glu

cag
Glin

aca
Thr

gaa
Glu
50

cta
Leu

atg
Met

aag
LysS

tat
Tyr

att
Ile
130

&1y

ddd
Lys

att
Ile

ata
Ile
35

aag
Lys

att
Ile

tgt
Cys

atc
Ile

gaa
Glu
115

cag
Glin

gtg

PE387 ST25.txt

Ser Gly val Lys Leu Glu Ser Ile Gly

520

Tvr

Ley

ata
Ile

tgc
Cys
20

atg
Met

aca
Thr

tta
lLeu

gac
AsSp

aat
Asn
100

gaa
Glu

atc
Ile

agc
Ser

525

ser Thr val Ala Ser

540

Ser Leu Trp Met Cys

att
Iie

gaa
Glu

cac
H1s

aga
Arg

gaa
Glu
85

CCa
Pro

ctg
l.eu

atc
Ile

tca
Ser

555

ctt ctt
Leu Leu

g?t tac
Gly Tyr

aag aac
Lys Asn

aac g?g
Asn Gly
55

gat tgt
Asp Cys
70

ttc ctc

ctt
Leu

cat
His

gtc
val
40

aag
Lys

agt
Ser

aat

Phe Leu Asn

gcc aat
Ala Asn

aaa cac
Lys His

cce aaa
Pro Lys
135

gca tgt
Ala Cys
150
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gac
Asp

cta
Leu
120

agt
Ser

cca
Pro

gca
Ala

gca
Ala
25

act
Thr

ctc
Leuy

gta
val

gt
va

ctc
Leu
105

ttg
ey

tct
Ser

tac
Tyr

Ser Leu Ala

Ser Asn Gly

ata
Ile
10

aac
Asn

gttt
val

tgce
Cys

gct
Ala

ccg
Pro
g0

tgt
Cys

agce
Ser

tgg
Trp

cag
Gin

atc
Ile

aac
Ash

aca
Thr

gat
Asp

gga
75

gaa
Glu

tac
Tyr

aga
Arg

tca
Ser

gga
Gly
155

560

agt
Ser

tcg
Ser

cac
H1sS

cta
Leu
60

tgg
Trp

tgg
Trp

cca
Pro

ata
Ile

gat
Asp
140

agg
Arg

50

98

146

194

242

290

338

386

434

482
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tee tee ttt tit aga aat gtg gta tgg ctt atc aaa aag aac gat gca 530
ser Ser Phe Phe Arg Asn val val Trp Leu ITe Lys Lys Asg Asp Ala
160 165 17

tac cca aca ata aag aga agt tac aat aat acc aac caa gaa gat ctt 578
Tyr Pro Thr Ile Lys Arg Ser Tyr Asn Asn Thr Asn GIn Glu Asp Leu
175 180 185

ttg gta ctg tgg ggg att cac cat cca aat gat gcg gca gag cag aca 626
Leu Vgé Leu Trp Gly Ile His His Pro Asn Asp ggg Ala GHu GIn Thr
1 195

agg ctc tat caa aac Ccca acc acc tat att tec gtt ggg aca tca aca 674
Arg Leu Tyr GIn Asn Pro Thr Thr Tyr Ile Ser val Gly Thr Ser Thr
205 210 215 220

cta dac¢ cag aga tig gta cca aaa ata gct act aga tcc aag gta aac 722
Leu Asn GIn Arg Leu val Pro Lys Ile g?a Thr Arg Ser Lys val Asn
225 30 235

ggy caa agt gga agg atg gag ttc Tttt tgg aca att tta aaa ccg aat 770
Gly GIn Ser Gly Arg Met Glu Phe Phe Trp Thr Ile Leu Eyg Pro Asn
240 245 5

gat gca ata aat ttt gag agt aat gga aat ttc att gct cca gaa aat 818
Asp Ala Ile Asn Phe Glu Ser gsn Gly Asn Phe Ile 313 Pro Glu Asn
255 60 65

gca tac aaa att gtc aag aaa g%g gac tca aca atc atg aaa agt gaa 866
Ala ;yr Lys Ile val Lys Lys Gly Asp Ser Thr %ég Met Lys Ser Glu
70 275

ttg gaa tat ggt aac tygc aac acc aag tgt caa act cca ata g?g gcg 914
Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys GiIn Thr Pro Ile Gly Ala
285 290 295 300

ata aaC tct agt atg cca tic cac aac atc cac cct ctc acc atc ggg 962
ITe Asn Ser Ser Met Pro Phe His Asn Ite His Pro Leu Thr Ile Gly
305 310 315

gaa tgc ccc aaa tat gtg aaa tca aacC aga tta gtc ctt gog act ggg 1010
Glu Cys Pro Lys Tyr val Lys Ser Asn Arg Leu val feu Ala Thr Gly
320 325 330

ctc aga aat agc cct caa g%a gag aga aga aga aaa aag aga gga cta 1058
Leu Arg %gn Ser Pro GIn Gly Giu Arg Arg Arg Lys Lys Arg Gly Leu
5 340 343

ttt gga gct ata gca ggt ttt ata gag gga gga tygg cag g?a atg gta 1106
Phe §1% Ala Ile Ala Gly phe ITe Glu Gly Gly ggg GIn Gly Met val
5 355

gat ggt tgg tat g%g tac cac cat agc aac gag cag g%g agt g?g tac 1154
Asp Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr
365 370 375 380

gct gca gac aaa gaa tcc act caa aag gea ata gat g%a gtc acc aat 1202
Ala Ala Asp Lys Glu Ser Thr GIn Lys gTa Ile Asp Gly val ghr Asn
385 20 95

aag gtc aac tcg atc att gac aaa atg aac act cag ttt gag gcc git 1250
Lys val Asn Ser Ile Ile Asp Lys Met Asn Thr GIn phe Glu Ala val
400 405 410

gga agg gaa ttt aat aac tta gaa agg aga ata gag aat tta aac aag 1298
Gly Arg Glu Phe Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys
415 420 425
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aag atg gaa gac g%a'ttt cta gat gtc tgg act tat aat gct gaa ctt 1346
Lys Met Glu Asp Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu teu
430 435 440

ctg gtt ctc atg gaa aat gag aga act cta gac ttt cat gac tca aat 1394
Leu val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn
445 450 4355 460

gtc aag aac ctt tac gac aag gic cga cta cag ctt agg gat aat gca 1442
val Lys Asn Leu Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala
465 470 475

aag gag ctt ggt aac ggt tgt ttc gag ttc tat cac aga tgt gat aat 1480
Lys Glu Leu G;% Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn
4 485 490

gaa tgt atg gaa agt gta aga aac gga acg tat gac tac ccg cag tat 1538
Glu Cys Met Glu Ser val Arg Asg Gly Thr Tyr Asp Tyr Pro Gin Tyr
495 50 505

tca gaa gaa tca aga tta aaa aga gag gaa ata agt gga gta aaa ttg 1586
Ser Glu Glu Ser Arg lLeu Lys Arg Glu Glu Ile Ser Gly val Lys Leu
510 515 520

gaa tca ata g?a act tat caa ata c¢tg tca att tat tca aca gtg gcg 1634
GTu Ser Ile Gly Thr Tyr Gin Ile Leu Ser Ile Tyr Ser Thr val Ala
525 530 535 540

agc tcc cta gca ctg gca atc atg gtg gcet g%t cta tct tta tgg atg 1682
ser Ser Leu Ala Leu Ala ITe Met val Ala Gly Leu Ser Leu Trp Met
545 550 555

tgc tcc aat gga teg tta caa tge aga att tgc att taa atttgtgagt 1731
Cys Ser Asn G%% Ser Leu GlIn Cys Agg Ile Cys Ile
5 565

tcagattgta gtta 1745
<210> 48

<211> 568

<212> PRT

<213> Influenza A virus

<400> 48

Met Glu Lys ITe val Leu Leu Leu Ala Ile Ile Ser Leu val Lys Ser
1 5 10 15

Asp GIn Ile Cys ITe Gly Tyr His Ala Asn Asn Ser Thr Glu GIn val
20 25 30

Asp Thr Ile Met Glu Lys Asn val Thr val Thr His Ala Gin Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp ggu Asp Gly val Lys
50 55

Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Leu Asn val Pro Glu Trp Ser Tyr Ile val
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Glu

ASp

Lys

Ser

145

Arg

Lys

Gly

Asn

L.eu

225

Arg

Phe

val

Asn

MetT

305

Tyr

Pro

Ala

Lys
Tyr
ITe
130
Gly

Asn

Arg

Pro
210
val
Met
Glu
LYS
Cys
290
Pro
val

Glin

Gly

Ile

Glu

115

Glin

val

val

Ser

His

195

Thr

Pro

Glu

Ser

LYS

Asn

Phe

Lys

Gly

Phe

Asn

100

Glu

Ile

Ser

val

Tyr

180

His

Thr

LYyS

Phe

Asn

260

Gly

Thr

Ser

Glu
340

Ite

85

Pro

Leu

Ile

Ser

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

AsSh

Asn

325

Arg

Glu

Ala

Lys

Pro

Ala

150

l.eu

Asn

Asn

Ile

Ala

230

Trp

Ash

Ser

Cys

Ile

310

Arg

Arg

Gly

Ash

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Thr

Gln

295

His

Leu

Arg

Gly

Asp

Leu

120

Ser

Pro

Lys

Asn

Ala

200

val

Arg

Ite

Ile

280

Thr

Pro

val

LYs

Trp

PF387 sT25.1txt

Leu Cys Tyr Pro Gly

145

Leu

Ser

Tyr

LyS

Gin

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Ley

Leu

Ser

Trp

Glin

Asn

170

Glu

Glu

Thr

LysS

Lys

250

Pro

Lys

Ite

Thr

Ala

330

Arg

Arg

Ser

Asp

ASp

Gln

Ser

val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Gly

Ile

ASp

140

Arg

Ala

Leu

Thr

Thr

220

AsSn

Asti

Asn

Glu

Ala

300

Gly

Gly

Leu

Gly Met val
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Asn

125

His

ser

Tyr

Leu

Arg

Leu

Gly

Asp

Ala

Leu

285

Ile

Glu

Leu

Phe

Asp

Asn

110

His

Glu

Ser

Pro

val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

a5

Phe

Phe

Ala

Phe

Thr

175

Leu

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

ASn

335

Ala

Trp

Asn

Glu

Ser

Phe

160

Trp

GIn

Arg

Gly

ASH

Ie

Gly

Ser

Lys

Ser

Tyr
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355 360 365

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gin Lys Ala Ite Asp Gly val Thr Asn Lys val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gin Phe Glu Ala val Gly Arg Glu Phe
405 410 415

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

Gly Phe Leu Asp val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met
435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Asn Leu
450 455 460

Tyr Asp Lys val Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu .Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Arg Cys Asp Asn Glu Cys Met Glu
485 : 430 495

Ser val Arg Asn Giy Thr Tyr Asp Tyr Pro Gin Tyr Ser Glu Glu Ser
500 505 510

Arg Leu Lys Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr G1n Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
530 535 ' 540

Leu ATa ITe Met val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu GIn Cys Arg Ile Cys Ile

565
<210> 49
<211> 1732
<212> DNA
<213> Influenza A virus
<220>
<221> (DS
<222> (15)..(170%)
<223> '
<400> 1
tctaatctgt taaa atg gag aaa ata gta ctt ctt ttt gca ata gtc agt 30

Met GTu Lys Ile val Leu Leu Phe Ala Ile val Ser
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1 5 10

ctt gtc aaa agt gac caa att tgc att ggt tac cat gca aac aac tca 98
teu val Lys Ser Asp GIn ITe Cys Ile Gly Tyr His Ala Asn Asn Ser
15 20 25

aca gag c¢ag gtt gac aca ata atg gaa aag aat gtt act gtc acg cat 146
Thr g&u GIn val Asp Thr Ile Met Glu Lys Asn val Thr val Thr His
35 40

gCcc caa gac ata ctg gaa aag aca cac aat g%g aag ctc tgc agt cta 194
Ala GIn Asp Ile Leu Glu Lys Thr His Ash Gly Lys Leu Cys Ser Leu
45 50 55 60
aat g%a gtt aag cct ctc att ttg agg gat tgt agt gta gct gga tgyg 242
Asn Gly val Lys Pro Leu Ile Leu Arg Asp Cys Ser val Ala Gly Trp

65 70 75

CtC ctc gga aac ccc atg tgt gat gaa ttc cte aat gtg ¢cg gaa tgg 290
Leu Leu Gly ggn Pro Met Cys Asp Glu Phe Ley Asn val pro Glu Trp
85 80

tct tac ata gtg gag aag gac agc cca atc aat ggc cte tgc tac cca 338
Ser Tyr Ile val Glu Lys Asp Ser Pro Ile Asn Gly Leu Cys Tyr Pro
95 100 105

g%g gat tt¢ aac gac tat gaa gag ctg aaa cac ctg ttg agc agt aca 386
Gly Asg Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Ser Thr
11 115 120

aac cat ttt gag aaa att caa atc atc ¢cc agyg agt tct tgg tcc gat 434
Asn His Phe Glu Lys Ile GlIn Ile Ile Pro Arg Ser Ser Trp Ser Asp
125 130 135 140

cat gat gcc tca tca gga gtg age tcc gca tgt cca tat aat ggg agy 482
His Asp Ala Ser Ser Gly val Ser Ser Ala Cys Pro Tyr Asn Gly Arg
145 150 155

tcc tce Tttt tic aga aat gta gtg tgg ctc atc aaa aag aac aat gca 530
Ser Ser Phe Phe Arg Asn val val Trp Leu Ile Lys Lys Asn Asn Ala
160 165 170

tac cc¢a aca ata aaa agg aat tac aat aat act aac caa gaa gat ctt 578
Tyr Pro Thr Ile Lys Arg Asn Tyr Asn Asn Thr Asn GlIn Glu Asp Leu
175 180 185

ttg gta ctg tgg ggg att cac cat cct aat gat gca aca gag cag aca 626
Ley Vgé Leu Trp Gly ITe His His Pro Asn Asp Ala Thr Glu GIn Thr
1 195 200

aag ctc tat caa aac cca acC acc tat gtt tct gtt g?a aca tca aca 674
Lys Leu Tyr GIn Asn Pro Thr Thr Tyr val Ser val Gly Thr sSer Thr
205 210 215 220

ctg aac cag aga tcg gtc cca gaa ata gct acc agg ccc aaa gta aat 722
Leu Asn GlIn Arg Ser val Pro Glu ITe Ala Thr Arg Pro Lys val Asn
225 230 235

ggg caa agt gga aga ata gag ttt ttc tgg aca atc tta aag cca aat 770
Gly GIn Ser 31% Arg Ile Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn
4 245 250

gat gcc atc aat Ttc gag agt aat gga aat ttt att get cca gaa tat 818
Asp Ala Ile Asn Phe Glu Ser Asn Gly Asn Phe ITe Ala Pro Glu Tyr
255 260 265

gca tac aaa att gcc aag aaa g?a gac tca gca atc atg gaa agt g%a 866
Ala Tyr Lys Ile Ala Lys Lys Gly Asp Ser Ala Ile Met Glu Ser Gly
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270 275 280
ttg gag tat ggt aac tgc aac acc aag tgt caa act cca atg ggt gca 914
Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys GIn Thr Pro Met Gly Ala
285 290 295 300
ata aac tcc age atg cca Tty €ac aac ata cac cct ctc acc att ggg 962
Ile Asn Ser Ser Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly
305 310 315
gaa tgc cCC aga tac gty aag tca gat aga tta gtc ctt gca aca ggg 1010
Glu Cys Pro Arg Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly
320 325 330
ctc agg aat gtc cct caa aga gaa aca aga gga cta ttt ggg gcc ata 1058
Leu Arg Asn val Pro GIn Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile
335 340 345
gca g%c ttC ata gaa gga ggg togg caa gga atg gta gac g%t tgg tat 1106
Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr
350 355 360
g?a tac cac cat agc aac aag caa ggg agt gga tac gCct gca gac aaa 1154
Gly Tyr His His Ser Asn Lys Gin Gly Ser Gly Tyr Ala Ala Asp Lys
365 370 375 380
gag tcc act caa aag gca ata gat gga atc act aat aag gtc aac tca 1202
Glu Ser Thr Gln Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser
385 390 395
atc atti gac aaa atg aac act cag ttt gag occ gtt gga aag gaa trt 1250
ITe ITe Asp Lys Met Asn Thr GlIn Phe Glu Ala val Gly Lys Glu Phe
400 405 410
aat aac tta gaa agg agg ata gag aat ttg aac aag aaa atg gaa gac 1298
Asn Asn bteu Glu Arg Arg Ile Glu Ashn Leu AsSn Lys Lys Met Glu Asp
415 420 425
g%a ttC cta gat gtc tgg act tat aat gct gaa ctt ctg gtt ctc atg 1346
Gly Phe tLeu Asp val Trp Thr Tyr Asn Ala Glu Leu teu val Leu Met
430 435 4490
gaa aat gag aga acc cta gac ttt cat gac tca aat ¢gtc aag aac ctt 1394
Glu Asn GIu Arg Thr Leu Asp Phe His Asp Ser Asn val Lys Ash Leu
445 450 455 460
tac gac aag gttt Cga Ccta cag ctt agg gat aat gca aag gag ctg ggt 1442
Tyr Asp Lys val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475
aat g?t tgt ttc gag ttc tat cac aaa tgt gat gat gaa tgt atg gea 1490
Asn Gly Cys Phe Glu Phe Tyr His Lys C€ys Asp Asp Glu Cys Met Ala
480 485 490
agt gta aga aac gga acg tat gac tac ccg cag tat tca gaa gag gcea 1538
ser val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
495 ' 500 505
aga cta aac aga gag gaa ata agt gga gta aaa ttg gaa tca ata g%a 1586
Arg Leu Asn Arg Glu Glu Ile Ser Gly val Lys Leu Glu Ser Ile Gly
510 . 515 520
act tac caa ata ttg tca att tat tca aca gtg gcg agt tcc tta gea 1634
Thr Tyr GIn Ile Leu Ser Ile Tyr Ser Thr val Ala Ser Ser Leu Ala
525 530 535 540
ctg gca atc atg gta get ggt cta tet tic tgg atg tge tcc aat gga 1682

Leu Ala ITe Met val Ala Gly Leu Ser Phe Trp Met Cys Ser Asn Gly
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545

tca ttg caa tgc aga att tge
Ser Leu GIn Cys Arg Ile Cys

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

<400>

>0
564
PRT

Influenza A virus

2

560

Met Glu Lys Ile

1

Asp

ASp

Leu

Pro

65

Pro

Glu

Asp

LYS

ser

145

Arg

Lys

Gly

Asn

Gin

Thr

Glu

50

Leu

Met

LYsS

Tyr

Ile

130

Gly

AsSn

Arg

Ile

Pro
210

Ile

I'le

35

LYS

Ile

Cys

ASp

Glu

115

Glin

val

val

ASh

His

195

Thr

Cys

20

Met

Thr

teu

ASp

Ser

100

Glu

Ser

val

Tyr

180

His

Thr

val

5

Ite

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Pro

Tyr

Leu

Gly

Lys

Asn

Asp

70

Phe

Ile

Lys

Pro

Ala

150

Leu

Asn

Asn

val

Leu

Tyr

Asn

Gly

55

Cys

Leu

Asn

His

Cys

Tle

Thr

Asp

Ser
215
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550

355

att taa acttgtgagt tcagattgta gtt

Ile

Phe

His

val

40

Lys

Ser

Asn

Gly

Leu

120

Ser

Pro

Lys

Asn

Ala

200

val

Ala

Ala

25

Thr

Leu

val

val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Thr

Gly

Ile

10

Asn

val

Cys

Ala

Pro

90

Cys

Ser

Trp

Asn

ASn

170

Glu

Glu

val

Asn

Thr

Ser

Gly

75

Glu

Tyr

Ser

sSer

Asp

GIn

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Thr

AsSpD

140

Arg

Ala

Leu

Thr

Thr Ser Thr

220
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Leu

Thr

Ala

45

Asn

t.eu

Ser

Gly

Asn

125

His

ser

Ty

Leu

205

Leu

val

Glu

30

GIn

Gly

l.eu

Tyr

Asp

110

His

Asp

Ser

Pro

val

190

Leu

AsSn

Lys

15

Gln

AsSpD

val

Gly

Ile

95

phe

rhe

Ata

Phe

Thr

175

Leu

TYr

Gin

Ser

val

Lys

Asn

80

val

Asnh

Glu

Ser

Phe

160

Ie

Trp

Arg

1732
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Ser val Pro Glu Ile Ala Thr Arg Pro Lys val Asn Gly Gin Ser Gly
225 230 235 240

Arg Tle Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Ala Lys Lys Gly Asp Ser Ala Ile Met Glu Ser Gly Leu Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys GIn Thr Pro Met Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Arg
305 310 315 320

Tyr val Lys Ser Asp Arg Leu val Leu Ala Thr Gly Leu Arg Asn val
325 330 335

Pro G1n Arg Glu Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly pPhe Ile
340 345 350

Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp Tyr Gly Tyr His His
355 360 365

Ser Asn Lys Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gin
370 375 380

Lys Ala Ile Asp Gly Ile Thr Asn Lys val Asn Ser ITe Ile Asp Lys
385 390 395 400

Met Asn Thr GIn Phe Glu Ala val Gly Lys Glu Phe Asn Asn Leu Glu
405 410 415

Arg Arg ITe GIu Asn Leu Ash Lys Lys Met Glu Asp Gly Phe Leu Asp
420 425 430

val Trp Thr Tyr Asn Ala Glu Leu Leu val Leu Met Glu Asn Glu Arg
435 440 445

Thr Leu Asp Phe HMis Asp Ser Asn val Lys Asn Leu Tyr Asp Lys val
450 455 460

Arg Leu GIn Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
465 470 475 480

Glu pPhe Tyr His Lys Cys Asp Asp Glu Cys Met Ala Ser val Arg Asn
485 490 485
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Glu

Leu

val

545

Arg

Thr

Glu

Ser

530

Ala

Ile

Tyr

Ile

515

Ile

Gly

Cys

Asp Tyr Pro
500

Ser Gly val

Tyr Ser Thr

Leu Ser Phe

550

Ile

Gin Tyr

Lys Leu
520

val Ala
535

Trp Met

PE3B7 ST25.txt

505

Ser Glu Glu Ala Arg Leu Asn Arg
510

Glu Ser Ile Gly Thr Tyr GIn Ile

525

Ser Ser Leu Ala Leu Ala Ile Met

540

Cys Ser Asn Gly Ser Leu Gln Cys
555
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