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Ala

ser

Leu

Ala

570

ile

Leu

val

Leu

Gin

650

Glu

Ser

Pro

Ile

ASh

Lys

Glu

Phe

ASD

Ala

555

Leu

Ala

Met

Ala

His

635

Gly

Pro

Lys

page 9

Ala
Pro
Leuy
460
Lys
ser
Ser
Asp
Lys
540
val
Ile
Lys
Ala
Arg
620
Glu
Met

Gly

Ile

Thr
TYr
445
Giu
Met
Leu
Lys
ser
525
Lys
Leu
Lys
Lys
Pro
605
Lys
Leu
phe

val

Tyr

Ile

430

Glin

Ala

Gly

Arg

Glu

510

ser

val

Arg

Arg

Leu

Ile

Glu

Asn

670

Cys

Thr

Tyr

Leu

Ser

Ala

495

Lys

Gly

Thr

ASp

Leu

575

Tyr

ile

val

Lys

Gly

Asn

His

Met

val

Leu

Ser

480

val

Ile

Arg

Phe

Glu

360

Gly

Leu

Arg

Ser

val

640

Arg

Asn

Gly



Ile

Ser

705

Ala

Lys

Thr

Lys

Ala

690

Ley

Pro

va'l

Ala

Ile
770

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

<220>
<221>
<222>

<400

Ile

Ala

Met

Arg

Ser

755

Lys

4
262
PRT

Influenza A virus

Arg

Leu

val

Leu

740

Gln

Met

val

Leu

Thr

725

Phe

Arg

Ser

Pro

Giu

710

Arg

val

Ala

Asn

PR2 235 to 496
(1)..(262)

4

Thr ¢1n Gly
1

Arg

val

Met

Arg

65

Met

Lys

Gly

Asn

Arg

Cys

50

Gln

Gly

Arg

Asn

Asp

Arg

35

His

Asn

Leu

Thr

Leu
115

Thr

Asp

20

Ala

Ser

Pro

Arg

Ser

100

Gin

Cys
5
Ile
Ser
Thr
Thr
Ile
85

Gly

Thr

Trp

Asp

val

G1n

Glu

70

Ser

ser

Leu

Leu

695

Gly

Gin

Gly

Ala

Glu

Gln

ser

Ile

35

Glu

Ser

ser

LyS

val

Phe

Asp

Gln

Ser
760

gin

ser

Ala

40

Gly

GIn

ser

Ile

Ile
120

val

Ser

Leu

Gly

Ser

Met
Leu
25

Asp
Gly
Ala
Phe
L.ys
105

Arg

Gly

val

Ile

730

Ser

ASp

Tyr

10

Ile

Pro

Thr

val

Ser

90

Arg

val

page 10

Asp

Cys

715

AsSp

val

val

The

Ile

Leu

Arg

Asp

75

Phe

Glu

His

G?u
700
Glu
val

Arg

Ash

Pro

Ala

Ala

Met

60

Ile

Gly

Glu

Glu

His

Asn

Gly

Thr

Gly

Ala

Ser

45

val

Cys

Gly

Glu

Gly

Met

Asp

rshe

Phe

750

Asn

Gly

Arg

30

Leu

Asp

Lys

Phe

val

110

Tyr

Asp Thr

Pro Arg
720

Gly GlIn
735

Lys Arg

val Lys

Glu val
15

Asn Ile

Leu Glu

Ile Leu

Ala Ala

80

Thr Phe
95

Leu Thr

Glu Glu



rhe

Arg

ala

Ile

Arg

Lys

Gly

Met

Thr

Thr

130

Arg

Glu

Lys

Leu

val

210

Met

Arg

Glu

<210>
<211>
<212>
<Z213>

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

Glu Gln Met Tyr ;hr Pro Gly
1

Met

Leu

Ala

Ala

Asn

195

Leu

val

Gly

Arg

5
243
PRT

Influenza A virus

val

val

Ile

val

180

Pro

Phe

Gly

Ile

val
260

Gly

Gln

Ile

165

Arg

Met

Gln

val

Lys

Leu

150

val

Gly

His

ASn

Leu

230

val

val

pB2 241 to 483
(1)..(243)

5

Arg

5
Ile
Ala
AsSD
Gln
Trp
215

Pro

Ser

Glin Ser Leu §1e ITe Ala Ala

ser Ala Asp Pro Leu Ala Ser
35

ITe Gly Gly Thr Arg met val
50 55

65

Glu 61n Ala val Asp gge Cys

Ala

val

Met

l.eu

Leu

200

Gly

ASp

Lys

Gly
Arg
Leu
40

ASp

Lys

Thr

ser

val

AsSnh

185

Leu

Ile

Met

Met

Glu

Ash

25

Leu

Ile

Ala

Ala

Gly

Phe

170

Phe

Arg

Glu

Thr

Gly

val
10

Ile
Glu

Leu

Ala

page 11

Ile

Arg

S5er

val

His

His

Pro

235

val

Arg

val

Met

Arg

Met
75

Leu
140
Asp
Gln
Asn
Phe
Ile
220

ser

Asp

Asn

Arg

Cys

Gin

60

Gly

Arg
Glu
Glu
Arg
Gin
205
Asp

Thr

glu

ASD
Arg
His
45

Asn

Leu

Lys

Gin

ASp

Ala

190

Lys

Asn

Glu

Tyr

ASp

Ala

30

Ser

PO

Arg

Ala

Sar

Cys

Asn

Asp

val

Met

Ser
255

ITe

15

ser

Thr

Thr

Ile

Thr

Ile

160

Met

Gln

Ala

Met

ser

240

Ser

Asp

val

Gin

Glu

ser
B0



Ser

ser

Lys

Arg

Ite

145

Ala

ASp

Gln

Trp

Pro

225

Ser

Ser

Ile

Ile

Ala

130

val

Met

Leu

Leu

Gly

210

ASp

Lys

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

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

Arg Arg Ala ser gal ser Ala
1

6
2
P

influenza A virus

Phe

Lys

Ser

val

Asn

Leu

195

Ile

Met

Met

16
RT

Ser pPhe Gly

Ala

Gly

Phe

Phe

180

Arg

Glu

Thr

85

Glu

His

Ie

Arg

Ser

165

val

His

His

Pro

Glu

Glu

Leu

ASp

150

Gln

Asn

Phe

Ile

Ser
230

PB2 268 to 483
(1)..(216)

6

Gly

Glu

Gly

Arg

Glu

Glu

Arg

Glin

215

Thr

Cys His Ser ggr Gin Ile Gly

Gin Asn ;go Thr Glu Glu Gin

phe

val

TYr

120

Lys

Gln

ASp

Ala

LyS

Ash

Glu

ASp

Gly

Ala
40

Thr

Ley

105

Gy

Ala

Ser

Cys

ASn

185

ASp

val

Met

Pro

Thr
25

val

Phe Lys Arg Thr ser Gly Ser
90 a5

Thr Gly Asn Leu GIn Thr Leu
110

Glu Phe Thr Met val Ggly Lys
125

Thr Arg Arg Leu val GIn Leu
140

Ile Ala Glu Ala Ile Ile vail
155 160

Met Ile Lys Ala val Arg Gly
170 175

GIn Arg teu Asn Pro Met His
190

Ala Lys val Leu Phe GIn Asn
205

Met Gly Met val Gly val Leu
220

Ser Met Arg Gly Ile Arg val
235 240

Leu Ala Ser Leu Leu Glu Met
10 15

Arg Met val Asp §8e Leu Arg

Asp ITe Cys zgs Ala Ala Met

page 12



Gly Egu Arg Ile Ser Ser ggr Phe Ser phe Gly ggy Phe Thr Phe Lys

Arg Thr Ser Gly Ser Ser Ile Lys Arg Glu Glu Glu val teu Thr Gly
65 70 75 80

Asn Leu GIn Thr Leu Lys Ile Arg val His Glu Gly Tyr Glu Glu Phe
85 490 95

Thr Mmet val Gly Lys Arg Ala Thr Ala Ile Leu Arg Lys Ala Thr Arg
100 105 110

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

Glu Ala ITe I7e val Ala Met val Phe Ser GIn Glu Asp Cys Met ITe
130 135 140

Lys Ala val Arg Gly Asp Leu Asn Phe val Asn Arg Ala Asn Gin Ar
145 150 155 16

Leu Asn Pro Met His GIn Leu Leu Arg His phe GIn tys Asp Ala Lys
165 170 175

val Leu Phe Gln aAsn Trp Gly Ile Glu His 1le Aép Asn val Met Gly
180 185 190

Met val Gly val Leu Pro Asp Met Thr Proc Ser Thr Giu Met Ser Met
195 200 205

Arg Gly Ile Arg val Ser Lys Met
216 215

<210> 7

<211> 204

<212> PRT

<213> Influenza A virus

<220>
<221> PB2 277 to 480
<222> (1)..0204)

<400> 7
teu Ala Ser Leu Leu Glu Met Cys His Ser Thr Gln Ile Gly ggy Thr
1 5

10
Arg Met val ggp Ile Leu Arg Gln A§n Pro Thr Glu Glu 6ln Ala val
30

Asp Ile gys Lys Ala Ala Met ggy Leu Arg Ile ser igr ser Phe Ser
5

page 13



Phe

Glu

65

His

Ile

Arg

Ser

val

145

His

His

Pro

Gly Gly
50

Glu Glu
Glu Gly
Leu Arg
Asp Glu
115
Gin Glu
130
Asn Arg
Phe GlIn

ITe Asp

Ser Thr
1585

<210> B8
<211> 202
<212> PRT

<213>

<220>

<221
<222>

<400> 8
Leu Glu Met Cys ?is Ser Thr
1

Phe

val

Tyr

Lys

GIn

ASD

Ala

Lys

Asnh

180

Glu

Thr

Leu

Glu

85

Ala

Ser

Cys

Asnh

Met

Phe

Thr

70

Glu

Thr

Ile

Met

GIn

150

ala

Met

ser

Influenza A virus

PEZ 281 to 482
(1)..202)

Lys

Gly

Phe

Arg

Ala

Ile

135

Arg

Lys

Gly

Met

Ile Leu Arg ggn Asn Pro Thr

Ala Ala ggt Gly Leu Arg Ile

Thr Phe Lys Arg Thr Ser Gly
50 55

Arg
Asn
Thr
Arg
Glu
120
Lys
Ley

val

Met

Arg
200

GIn
Glu
Ser
40

ser

Thr

Leu

Met

Leu

105

Ala

Ala

Asn

Leu

val

185

Gly

Ile
Glu
25

Ser

Ser

Ser

GIn

val

90

val

Ile

val

Pro

Phe

170

Gly

Ile

Gly
10
Glin

Ser

Ile

page 14

Gly

Thre

75

Gly

Gin

Ile

Arg

Met

155

Gin

val

Arg

Gly

Ala

Phe

Lys

Ser

60

Leu
Lys
Leu

val

Asn
Leu

val

Thr
val
ser

Arg
60

Ser

LysS

Arg

Ile

Ala

125

ASp

Gin

Trp

Pro

Arg

ASp

Phe
45

Ile

Ile

Ala

val

110

Met

Leu

Leu

Gly

Met

Ile
30

Gly

Lys

Arg

Thr

95

Ser

val

Asn

Leu

Ile

Met

val
15
Cys

Gly

Glu

Arg

val

80

Ala

Gly

Phe

Phe

Thr

Asp

Lys

Phe

val



Leu
65

Glu
ATQ
ser
Cys
Asn
145
ASp

val

Met

Thr

Glu

Thr

Iie

Met

130

Gln

Ala

Met

Ser

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

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

Gly Gly Thr Arg ?et val Asp
1

Gly

Phe

Arg

Ala

115

ITe

Arg

Lys

Gly

Met

195

9
194
PRT

Influenza A virus

Asn

Thr

Lys

Leu

val

Met

180

Arg

Leu
Met
85

Leu
Ala
Ala
Asn
Leu
165

val

Gly

Gin

70

val

val

Ile

val

Pro

150

Phe

Gly

Ile

PB2 290 to 483
(1)..(194)

9

Thr

Gly

Gin

Ile

Gln

val

Arg

Gln Ala val ggp Ile Cys Lys

Ser Phe ggr phe Gly Gly Phe

Ite Lys Arg Glu GTu Glu val
50 55

Ile Arg val His Glu Gly Tyr
65 70

Leu

Lys

l.eu

vai

120

Gly

His

AsSn

Leu

val
200

Iie
Ala
Thr
40

Leu

Lys
Arg
Iie
105
Ala
AsSp
Gln
Trp
Pro

185

Ser

Leu
Ala
25

phe

Thr

Glu

Ile

Ala

90

val

Met

L.eu

Leu

ASD

Lys

Arg

10

Met

Lys

Gly

Phe

page 15

Ar

?Sg
Thr
Ser
val
Asn
Leu
155

Ile

Met

Gln
Gly
Arg
Asn

Thr
75

vai

Ala

Gly

Phe

Phe

140

Arg

Glu

Thr

AsSn

Leu

Thr

Leu

60

Met

His

Ile

Arg

Ser

125

val

His

His

Pro

Pro

Arg

Ser

45

Gin

val

Glu
l.eu
ASp
110
Gln
Asn
Phe
Ile

Ser
190

Thr
Ie
30

Gly

Thr

Gly

Gly

Arg

95

Glu

Glu

Arg

Gln

ASp

Thr

Glu

15

Ser

ser

Leu

Lys

Tyr

80

Lys

Gln

Asp

Ala

Lys

AsSn

Glu

Glu

Ser

Ser

Lys

Arg
80



aAla

val

Met

Leu

Leu

145

Gly

Asp

Lys

Thr

Ser

val

Asn

130

Leu

Ile

Met

MetT

<210>
<21l>
<212>
<213>

<220>
<221>
<222>

<400>

Ala

Gly

Phe

115

Phe

Arg

Glu

Thr

10
188
PRT

Influenza A virus

Ser

val

His

His

Pro
180

Leu

85

Asp

Glin

Asn

Phe

Ile

165

Ser

Arg

Glu

Glu

Arg

GIn

150

AsSp

Thr

PB2 295 to 482
(1)..(188)

10

val Asp Ile Leu grg Gin
1

Cys

Lys

Ala

Ala
20

Gly Phe Thr Phe

Glu
Gly
65

Arg

val
50

Tyr

Lys

35

Leu

Glu

Ala

Thr

Glu

Thr

Met
s
Gly
Phe

Arg
85

Gly

Arg

ASh

Thr

70

Arg

Lys Ala
Gln Ser
Asp Cys

120

Ala Asn
i35
Lys Asp

Asn val

Giu Met

Astt Pro

Leu Arg

Thr Ser
40

l.eu Gln
55

met val

tLeu val

Thr

Ile

105

Met

Gin

Ala

Met

ser
185

Thr

Ile

25

Gly

Thr

Gly

Glin

Arg

30

Ala

Ile

Arg

Lys

Glu

10

Ser

Ser

tey

Lys

Leu
80

page 16

Arg

Glu

Lys

Leuy

val

155

Met

Arg

Glu

Ser

Ser

Lys

Arg
75

Leu

Ala

Ala

Asn

140

Leu

val

Gly

Gln

Ser

Ite

Ile

60

Ala

val

val

Ile

val

125

Pro

Phe

Gly

Ile

Ala

Phe

Lys

Arg

Thr

Ser

Gln

Ile

110

Arg

Met

Gin

val

val

Ser

30

Arg

val

Ala

Gly

Leu

95

val

Gly

His

Asn

Leu

175

val

Asp

15

Phe

Glu

His

Ile

Arg
95

Ile

Ala

Asp

GlIn

Trp

160

Pro

ser

e

Gly

Glu

Glu

Leu

80

Asp



Glu

Glu

Arg

Gin

145

Asp

Thr

Glin

ASD

Ala

130

Lys

Asn

Glu

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

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

Arg Ile Ser Ser
1

Ser

Glin

val

val

65

Ile

val

Pro

Gly

Thr

Gly

50

GIn

Ile

Arg

Met

ser

Cys

1135

Asn

Asp

val

Met

i1
166
PRT

nfluenza A virus

Ile

100

Met

Gln

Ala

Met

ser
180

Ala

Ile

Arg

Lys

Glu

Lys

Leu

val

150

Met

Arg

Ala

Ala

ASn

135

Leu

val

Gly

P82 318 to 483 RrR389K
(1)..(166)

11

Ser

Leu

35

Lys

Leu

val

Gly

His
115

Ser

20

Lys

Arg

Ile

Ala

Ser

Ile

Ile

Ala

val

Met

85

Leu

Leu

Phe

Lys

Arg

Thr

Ser

70

val

Asn

Leu

ser

Arg

val

Ala

55

Gly

Phe

Phe

Arg

Ile

val

120

Pro

Phe

Gly

Ile

Phe

Glu

His

40

Ile

Lys

Ser

val

Hisg
120

Ile
105
Arg
Met

Gln

val

Gly

Glu

25

Giu

Leu

ASp

Glin

Asn

105

Phe

val

Gly

His

Asn

Leu

170

val

Gly
190

Glu
Gly
Arg
Glu
Glu
90

Arg

GIn

page 17

Ala

Asp

Gin

Trp

Pro

ser

Phe

val

Tyr

Lys

Gln

75

Asp

Ala

Lys

Met

Leu

Leu

140

Gly

AsSp

LYsS

Thr

Leu

Glu

Ala

60

Ser

Cys

Asn

Asp

val

Asn

125

Leu

Ile

Met

Phe

Thr

Glu

45

Thr

Iie

Met

Gin

Ala
125

Phe

110

Phe

Arg

Glu

Thr

Lys

Gly

30

Phe

Arg

Ala

Ile

ser

val

His

His

Pro
175

Arg

15

Asn

Thr

Arg

Glu

Lys

Leu

val

Gln

Asn

fhe

Ile

160

Ser

Thr

Leu

Met

Leu

Ala

80

Ala

Asn

Leu



Phe GIn Asn Trp Gly Ile Glu His Tle Asp Asn val Met Gly Met val
130 135 140

Gly val Leu Pro Asp
145

150

Ile Arg val ser Lys Met
165

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

<220>
<221>
<222>

<400>

12
164
PRT

Influenza A virus

PB2 320 to 483
(1)..(164)

12

Ser Ser ser

1

ser Ser Ile

Leu

Lys

Leu

65

val

Gly

His

Asn

Leu

145

val

Lys

Arg

50

Ile

Ala

ASp

Gln

130

Pro

ser

Ile

35

Ala

vai

Met

leu

Leu

115

Gly

Asp

Lys

Fhe ger Phe

Lys

20

Arg

Thr

Ser

val

AsSn

100

Let

Ile

Met

Met

Arg

val

Ala

Gly

rhe

85

Phe

Arg

Glu

Thr

Glu

His

1le

Arg

70

Ser

val

His

His

Pro
150

Gly

Glu

Glu

Leu

55

Asp

Gin

Asn

Phe

Ile

135

Ser

Gly

Glu

Gly

40

Arg

Glu

Glu

Arg

Gln

120

ASp

Thr

Phe

val

25

Tyr

Lys

Gln

ASp

Ala

105

LysS

Asn

Glu

Thr

10

Leu

Glu

Ala

Ser

Cys

80

Asn

ASp

val

Met

page 18

Phe

Thr

Glu

Thr

Ile

75

Met

GIn

Ala

Met

ser
155

Lys

Gly

Phe

Arg

60

Ala

Ile

Arg

Lys

Giy

140

Met

Arg

Asn

Thr

45

ATgQ

Glu

Lys

Leu

vai

125

Met

Arg

mMet Thr Pro Ser Thr Glu Met Ser Met Arg Gly
155 160

Thr ser Gly

Leu

30

Met

Leu

Ala

Ala

Asn

110

Leu

val

Gly

15

Gln

val

val

Ile

vall

95

Pro

Phe

Gly

Ile

Thr

Gly

Gin

Ile

80

Arg

Met

Glin

val

Arg
160



<210> 13

<211> 82

<212> PRT

<213> 1Influenza A virus

<220>

<221> PB2 323 to 404
<222> (1)..(82)
<400> 13

Phe ser phe Gly g?y Phe Thr Phe Lys ?59 Thr ser Gly Ser Sgr Ile
1 1

Lys Arg Glu GTu Glu val Leu Thr Gly Asn Leu Gin Thr teu Lys ITe
20 25 30
Arg val His Glu Gly Tyr Glu géu Phe Thr met val G%y Lys Arg Ala
35 4

Thr Aéa Ile Leu Arg Lys éga Thr Arg Arg Leu gg1 GIn Leu Ile val
5

ser Gly Arg Asp Glu Gin Ser Ile Ala Glu Ala Ile Ile val Ala Met
65 70 75 80

val phe

<210> 14

<21}1> 11

<212> PRY

<213> 1Influenza A virus

<220> _

<221> p82 320 to 330
<222> (L..AL
<400> 14

Ser Ser Ser Phe ?er rPhe Gly Gly Phe {gr Phe
1

<210> 15

<21i> 11

<212> PRT

<213> Influenza A virus

<220>

<221> PRZ2 330 to 340
«222> (1)..(11)
<400> 15

Phe Lys Arg Thr ger Gly ser ser Ile igs Arg
1
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<210>
<21l>
<212>
<213>

<220>
<221>
<222>

<400>

16

11

PRT

Influenza A virus

PB2 340 to 350
(1)..(1D

16

Arg Glu Glu Glu val Leu Thr Gly Asn Leu GiIn
1 5 10

<210>
<21ii>
<212>
<213>

<220>
<221>
<222>

<400>

Gin Thr Leu Lys I

1

<Z210>
<21l>
<212>
<213>

<220>
<221>
<222>

<400>

17

11

PRT

Influenza A virus

PB2 350 to 360
(L..(1D

17
5

18

11

PRT

nfluenza A virus

P82 360 to 370
L..4an

18

e Arg val His Glu iéy Tyr

Tyr Glu Glu Phe Ehr Met val Gly Lys ?gg Ala
1

<210>
<211
<212>
<213>

<220>
<221>
<222

<400>

19

1l

PRT

influenza A virus

P2 370 to 380
(1)..(11)

19

Ala Thr Ala Ile Leu Arg Lys Ala Thr Arg Arg
1 5 10

<210>
<21i>
<212>
<213>

20
11
PRYT
Influenza A virus

page 20



<220>

<d21l> PB2
<222> (1).
<400> 20

380 to 390
(1D

Arg Leu val Gin Leu Ile val Ser Gly Arg Asp
1 5 10

21
11
PRT

<210>
<Z21i>
<Z212>
<213>

<220
<221>
<222>

<400>

PB2
(1.

21

1

22
11
PRT

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

<220>
<221>
<222>

<400

PB2
(1.

22

390 to 400
. (11)

400 to 410
(1D

Influenza A virus

Influenza A virus

Asp Glu GIn Ser g?e Ala Glu Ala Ile iée val

val Ala Met val ghe ser GIn Glu Asp ggs Met
1

23
2277
DNA

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

<220>
<221>
«222> (1).

<400> 23
atggaaagaa

acaaaaacca
aagaacccgt
aagaggataa
atgagtgatg
agaaatggac

aaagtcgaaa

PBZ WT

L(2277)

taaaagaact
cagtggacca
cacttaggat
cagaaatggt
ccgggtcaga
cagtgacaag

ggttaaaaca

Influenza A virus

acggaacctg
catggccata
gaaatggatg
tcctgagaga
tcgagtgatg
tacggttcat
tggaaccttt

atgtcacagt
attaagaaat
atggcaatga
aatgagcaag
gtatcacctt
tatccaaaag

ggceetgrec
page 21

ctcgcactey
acacatcagg
aatatccaat
gacaaaccct
tggcagtgac
tctacaagac

attttagaaa

cgagatacta
gagacaggaa
tacagctgac
atggagtaaa
atggtggaat
ttattttgat

ccaagtcaaa

60
120
180
240
300
360
420
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agttctaaaa tatattgtca tggaatageg
cacatggaca cttcgttage actattagaa
gcaccaatgg taacaagaca agatttaatt
ttCcgtaggee aagggagegt tagaaccttc

agcgatgtaa ataagaatgt gaaaaagata
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ataagggtac ctttagttgt tggagatgaa
gggtttagtg tttgtgaaaa cgaccccaga
gatgtgggat ttgggcaaaa agttagactc
aagcgaactg cctcacaaag ggetgeatca

aagatgtcta actaa
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