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<210> 1

<211> 1404

<2lz>» DHA

<213» Influvenza virus

<400> 1

atgaatocaa atcazazgat aatageactt ggoctctgttt ctataactat
tgtttactca tgoagattge catcttagéa acgactatga cactacattt
accaacccat cgaaéaatca agcagtgceca tgtgaaccaa tcataatags
acagagatag tgcatittgas tastactaco atagagaagg zaagttgtee
gaatacaaga attggtcaasa accgcaztglt caaattacag ggticgeooee
gacaactcaa ttaggctttc tgoceaggeggy gatatttggy tgacaagaga
tegtgoggte thtggtaratg ttaccaaitt goacttggge aggyaaccac
aaacactcaa atggoacaat acatgatagyg agtccccata gaaccctitt
ttgggtgtte catttcattt gggaaccaza caaghgtgca tagoatggto
tgccatgatg gyaaggcatg gttacatgtt tgtgtcactg gygatgatag
gctageatca titatgatygyg gatgeotiace gacagtattyg gitcoatggic
ctcagaactc aggagtcaga atgeoghtige atcaatggaa citgtacaot
gatggaagtg catcaggaag ggetgatact aszaatactat tcattagags

SEQUENCE LISTING

tgcgacaata
caztgaatgh
aaggaacaca
taaagtagea
ftttectecaag
accttatgta
tttgaacaac
aatgaacgag
cagectcaage
aaatgogact
taagaacate
agtaatgact

agggaaaatt
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bhang
Text Box
SP9403B


gtcroacattg
cggtatecoag
ctatatataa
ggcgécacac
gagagagggy
ggacgaacaa
tggactacgg
tggtetgggt
tatgtggagt
atcattgtat
aatatcaatt
<210> 2
<211> 1683
<212> DNA

<ZL13>

<400> 2

atggaaacaa tatcactaat

atctgeateyg
aatgttccty
gcaacasagoc
ggcaaccctt
tcatcagetyg
acactittta
aatgtgactt
tggctgactc
ggaaagayca
aatttgtaca-
ttcaaaccag
tattggtegg
gctccatggt
ttaaaaggtyg

tigcecattce

gtecocactgte
aagtfagatg
atgtygcaga
caagaaatga
geooaggagt
traagaaagsa
ctaattcraa
ettctggtat
tgetaagagy
tEtgrggaac

tcatgtctat

Influenza wvirus

gucaccagtc
tgacacatge
tgggacatco
cttgtgacct
taaatggaac
gttecgetag
acactggaac
azaaygagcgg

tottttogt
Caagaaacyga
tgatagggcc
tactagaaace
atggacacgt
gtasttgtgt

acvaatatcag

aggaagtgct
tgtttgeaga
ttatagtgtt
cgatageoteo
gaaagggtog
ttegegetcet
gteacaaata
attctotgtt
gagaccacag
tteaggtace

ataa

zactatacta
aacaaactecc

caaagaattg

gtgttaccct
ttecctaccaa
aagcagagca
tttttacect
gtggggcata
Cacaacaaca
aaggcecctt
aggccaaaca
tctttocagga
agtgcaatgt

taaatatgca

cageatglbgg
gacaattgga
gattctaghtt
agcagcagta
geotttgaca
ggttatgaga
aataggraag
gasggaaaaa
gagaccagag

tatggaacag

ctagtagtaa
acagaaactg
ctocacacay
gacacatgea
ggaagagsat
gggaatgtag
agaatccaaa
tgtteocaggtt
gttecaagacy
catcacccac
agcgtgacaa
gtcaatggte
ttgcgagtac
gggageoaty
cagactgaaa

tttggaacct

aggaatgectc
agggotocaa
atgtgtgcte
actgeaggyga
atggaaatga
ctttcagggt
tcatagtiga
cctgeatcasa
tatggtggac

goctecatages

cagcaagcaa
tggacacget
agcataatgg
ctattgaagy
ggtectacat
aazacctagsa
tottccocaga
cattctacay
cecaatacac
ccacctatac
cagaagattt
tgcaguggazg
gatccaatgg
gaagaatcct
aaggtggett

geoccaaatsa

ctgttaccce
tagaceegty
aggacttgtt
tocetaataac
tgtttagatyg
cgttggtggt
cagtgataac
caggtgbittt
ttcaaatagé

cgatggageyg

tgcagataas
aacagaaacc
aatgctgtat
actagtctat
cotogaaaga
ggaactcagg
cacaacctgyg
gagtatgaga
azatascagy
tgagcazaca
gaataggacc
zattgatiat
gaatciaatt
gaagaotgat
agaacagtaca

tgtaagagtt
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aatagtctea
tttggageca
ggtttecage
zaggcaeatty
tatgzaataa
aagattgatyg
gagaatcasa
amgagggcac
aaatgtgatg
agagaggaat
acttacaaaa
tttgotgoot
taa

<210> 3
<211> 759
©<212> DXA
<213>

<400> 3
atgagtotte

aaagccgaga
gctcteoatgy
gggtttgtgt
cazaatgecece
aagaagctga
actggtgege
gaagtggotc
tcocacagge
ctagcoageoa
gzagccoatgg
actcacccta

cagasacgga

aactggcagt
tagotggatt
attcaaatga
atasaataac
ttgateatga
accaaataca
aaacactcga
tgggetocaa
atcagtgeat
caagactaga
toetcaceat

teokgttotyg

taaccgaggt
tcgegragay

aatggctaaa

taaztygggaa
agagggaaat
ttgeocagttyg
ttggecectagt
agatggcgac
ctacggetaz
aagiogoaag
gttoceagtge

tgggagtgea

cggtctgagy
catagaagygsa
tcaaggggtt
atccaaggty
attcagtgag
agacgtatgy
tgagecatgat
tgctatggaza
agaaaceatt
maggcagaaa
ttattegact

ggecatgtoc

Influenza virus

cgaaacgtac
acttgaggat
gacaagacca
cgtgeeragt
tggagaccca
gacattocat
catggghcte
atgtgceoact
taccaceaac
ggocatygay
tcaggctaggy
aggtctaaaa

aatgoagaga

aacgtgocatyg
ggttgygcocagy
ggtatggeots
aataatatag
gttgaaacta

catataatyg
gocgaacgtgs
gatgggaaag
cggaacggga
atagaggggg
gtegeocteat

aatggatokt

gttcteotcta
gtttttgeag
atcctgteac

gegogaggac

ggagcaaagg

atatacaacc
tgtgaacaga
ccactaatesa
cagatggotg
caaatgghgc
gatgatectta

ttcazagtga

ctagatcaag
gactagtege
cagataggga
tcgacaagat
gactcaatat
cagaattget
acaatctata
goctgtitoga
cctataatag
ttaagctgga
ctettgtget

gcagatgoas

tecatoocate
ggaagaacac
ctotgactaa
Tgragegtag
acagggecagt
zagttgeact
ggataggaac
ttgetgatge
ggcatgagaa
gatcaagtga
aggctatgag

ttgazaattt

tagaggacta
tggetggtat
tteazctcas
gaacaagcaa
gatcaataat
agtactactt
taacaagygtg
gctataccat
gégaaagtat
atctgagyga
tgcastgggy

catttgtata

aggccceghs
agatcttgag
ggggatttta
acgatttoto
taaactatac
cagttactca
agtgaccaca
ccaacategg
cagaatggta
goaggragea
gacaattggg

gcaggcttac
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<210>
<211>
<21Z2>
<Z1i3>»

<40Q0>

4

31

DA

Influenza virus

4

azcggteoya tggagaaaat agtgettott o

<210>
<21li>
<212>
<213>

<4 00>

aasgottites aatgezaatt chtgeattgtas ace

<21C>
<z211>
<Z12>
<213>

<4 00>

5

33

DNA

Influenza virus

5

3

3z

DNA

Influenza virus

6

aacggtccoga tgaatcocaas tcagaagata at

<Z210>
<211>
212>
<2L3>

S <AQ0>

y
3z

DNA -
Influenza virus

7

aaagcttcta cttgtcaatg gtgaztggea ac

<210>
<21l1l>
<Z212>
CZL3>

<400>

8

30

DNA

Influenza virus

g8

azcggtoogs tgagtottet aaccgagghe

<210>
<Z211>
<2LZ>
<Z13>

<4Q0>

9

31

DNA

Influenza wvirus

9

azagcttica ctitgaatoge tgeatctgoa o

<210>
<211>
<z212>
<Z13>

<400>

atguagazaa tagtgcttct tcttgeasta gtcaghbettg ttaassagtga tcagatttge

10

1767

DNA

Influenza virus

10

31

33

32

3z
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attggtiace
actgttacac
gatggagtga
ccaatgtoty
cocaaccaatg
ttgagcagasa
catgaageoet
agaaatgtgg
aataatacca
geagagraga
ctaaaccéga
aggatggagt
ggaaatttca
atgaaseagtg
ataaactcta
tatgtgéaat
agoageagas
cagggaatgyg
;ctgcaggca
atcattgaca
aggagaatag
aatgecgaac
gttaagaace
aacggttgtt
ggaacgtaca
ggugtaaaat
agttcococtag
teogttacaat
11

1380
DHA

L2210
<Z11>
212>

atgoasacaa
atgecccaaga
agectcoctaat
acgaatbcat
acctctgtta
taaaccattt
catoaggagt
tatggettat
accaagaaga
caaggectata
gattoggtace
tettetggac
ttgetecaga
aattggaata
gtatgooatt
caaacagatt
aaaagagagg
tagatggttg
asagaatccac
aaatgaacac
agaattiaaa
ttetggttet
toctacgacas
tcgagttcta
actatcecgea
tggaatcaat
cactggemat

gcagaartty

ttcaacagag

catactggaa

ttitaagagat

caatygtaceyg

cccagggagt

tgagaaaatt

gagetcagea

caaaaagaac

tcttttggta
tcasaaccca
saaaataget
aatitttaaaa
atatgeatac
tggtaactge
ccacaacata
agbtccttgea
actatttgya
gtatgggtac
tcaaaaggea
teocagtttgag
czagaagatg
catggazaat
ggtcegacta
tcacaaatght
gtattcagaa
aggaacttac
catgatgget

catttas

cagéttgaca
gagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
caaatcatcc
tgtccatace
agtacatacc
ctgtagggaa
accacctata
actagatoeca
cectaatgaty
aaaattgtca
sacaccaagh
caccctotes
acagggctos
gctatageag
caccatagea
atagatggag
googttggaa
gaagacgggt
gagagaactc
cagcettaggg
gataatgaat
gaagcaagat
cazatactgt

ggtctatett

caatcatgga
acgggaaget
ctggatgget
acatagtaga
atgaagaact
Ccaaaagttc
tgggaagter
caacaataad
Ttcaccater
tttocattgg
aagtanacgy
caztcaactt
agazagggga
gtcaaachce
ccatogueya
gaaatagcec
gttttataga
atgagcaggg
tcaccaatas
gggaatittaa
ttctagatgt
tagactttcsa
ataatgcaas
gtatggaaag
tasaaagaga

caatttatte

+

tatggetgty

¢

aangaazcgtt
ctgogatets
cetegggaac
gaaggcoaat
gaaacaccta
ttogtcocogat
checttttet
gaaaagctaa
taatgatgeg
gacatcaaca
gecaaagtgga
cgagagtaat
ctcagecaatt
aatgggggey
atgcocrcazaa
tcaaagagag
gggaggatog
gagtgggtac
ggtcaactea
taacttagaa
ctoggactiat
tgactcazat
ggagctgggt
tataagaaac
ggaaataagt
aacagtggoy

ctecaatgga
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<213>

<400> 11
atgaatceas atcagaagat

agcttaatgt tacaaasttgg
gggaalcaac accasgotya
getteagtaas cattagoggg
agtaagygaca avaztataag
ttcateteat gotcccacet
aatgacaagc actocaacgg
togtectgtgy ghgaggetec
geasgtgett gocatgatgg
gaggctgtay ctgtattgas
aacasgatac tg;gaactca
gtaatgacty atggaccaag
ggaaaagrgyg rtcamatcagt
tgttatcety atgcoggegs
aggeeatggyg tatotttcaa
gtittcggay acaatccacg
aacggggeat atggggtaza
agaaccaaaa gceactaattc
actgygaacgy acagtagott
ggatatagog ggagttttgh
tgtttetgyyg ttgagttaat
agecageatat ctittigtgg

getgagtigr cattoaceat

Influenza virus

aataaccatt
gaacatgate
atcaatcagc
caattcatct
gatcggttce
ggaatgcaga
gactgtcaza
ctctecatat
caccagttgg
atacaatgge
agagtctgas

tgatgggcag

cgasttggat,

#atcacatgh
tcaaaatttg
ccocaatgat
agggttttca
caggagoggc
ttcagtgaaa
ccagcateooa
cagagggegyg
tgtaaatagt

tgacaagtag

<210> 12

<ZLLl» 7RG

<Z212> DNA

<Z13> Influenza virus
<400> 12

atgagtcttc taaccgaggt
zaagcoogaga togogcagas

gctctoatyg agtgyotgas

cgaaacgtac
acttgaagst

gacaagaccs

ggatcaatct
tcaatatggy
aatactaace
ctttgeceea
aagggggatyg
actthotiet
gacagaageo
aactcaaggt
ttgacaattg
ataataacag
tgtgcatgtg
guatcatata
gttoctaatt
gtetgoagyg
gagtatcaasn
ggazcaggta
tttaaatacg
titgazatga
caagatatag
gaactgacag
coccaazagaga

gacactygtga

gttotctota

gtatggtaat
teagtoatto
cteohbtactga
ttagagyatg
tgtttygttat
tgactcaggy
choacagaac
ttgagtotgt
gaatittctgg
acactatcasg
taaatggcto
agatotteas
atcactatga
ataattggea
taggatatat
gttgtggeec
gecazatggtgt
ttitgggatec
tagcamtaac
gattagatty
gcacaattitg

gttggtettg

tggaatagtt
aattecagacs
gaaagctgty
ggctgtacac
tagagageceog
agcettgetg
attaatgagt
tgcttggtaa
cccagacaat
gagttggagg
thgeotttact
aatgganaaa
gyaatgoteeo
tggcteazat
atgcagtygga
gatgtcooor
ttggateggg
aasatggytgy
tgattggtea
cataagacect
gactagtgug

gccagacggt

tecatecegte aggoocacte

gtotttyeayg gazsagazcac cgatctogag

atcctgtcar chotgactan agggattttg
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<210> 14
<211> 32
. <212 DNA

<Z213>
<400> 14

ggatttgtat
cagaatgeooe
aagazgetga
accggtgeac
gaagtgoott
toctcacagye
ctggocages
gaagccatgg
actcatcocta
cagaaacgaa
13

30
DNA

<210>
<211>
<Z21Z2>
<213>

<400> 13

ayggatecaty aagactatca ttgettigag

tcacgctcag
taaatggaza
daagagaaat
ttgecagtityg
ttggoctagt
agatggoaac
ctacagectan
aggtecgctas
actotagtge

tgggagtgca

cgtgoececagt
tggagatcea
aacattocat
catgggtehe
gtotgecact
tatcaccaac
ggotatggag
tcaggeotagy
togtctgaga

gatgcagoga

Influenza wvirus

Influenza virus

vagegaggac tgcagoghag
aztaatatgg atagggeagh
ggggctaaag aggtttcact
atatacaacs ggatgggaac
tgtgagcaga ttgeagatte
ceactaatca ggcatgaaas
cagatggoegg gatcaagiga
cagatggtyge aggcaatgag
gataastottc ttgaaaatt:

ttoragtga

fggtacoteas aatgcamatyg ttgoaceias tg

<Z210> 15
<211> 72
<Z12> DNR
213>
<4900> 18

Influenza virus

acgetttgte
taagctatat
cagoctactea
ggtgactacg
acagcatogy
cagaatgoty
gcaggeagey
gacaattgga

gtaggectac

ggggacaagt ttgtacaaaz asagcaggott agaaggagat agaaccatgs atccaaatea

aaagataatsa
<Z10> 16

<211> 57

<212> DNA
<213>»

<400> 16

goggaccact tighacaaga aagctgggtce ctatatagge atgagatt

<Z210> 17

ac

Influenza virus

gz togtcege
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<Z21l> 38
<212> DRA
<213» Infinenza virus

<400> 17
aaagaattca tgagtettct aaccgaggtc gaaacgta

<Z10> 18
<Z1ii> 38
<212> DNA

<213>» Influenza virus

<400> 18
aaathbcogeat tactccaget ctatgetgac aaaatgac

<210> 18
<2lli> 57
<212> DNR

<213> Influenza virus

<400> 18
agaatcatge gtecttctaac cgaggbogaa acgoctatcoa gaaacgaatg ggggtac

<Z210> 20
<211> 38
<212> DNA

<213>» Influsnza virus

<400> 20
azabttogaat tactccageot ctatgotgac arzatgac

<210> 21
<Zil> 30
<212> DNA

<213>» Influenzz virus

<400> 21
agaattcatg gcecgtoccocaag gcaccaaacy

<210> 22
<Z1li» 50
<Z21lz> DNB

<213> Influenza virus

<400> 22
agoggeoogot taattotoegt actoctetge attghtctococg aagaaataag

<210> 23
<Z211> 35
<ZL2> DNA

<213> Influenza virus

<400> 23
agaattcatg aaggeaataa tigtactact catgy

38

38

a0

50

35




Influenza virus

210> 24
<211> 47
<212> DHA
<213>
<400> 24

agocggecgeh tatagacaga tggageoaaga aacattgtot ctggage

<210>
<Z11l>
<212>
<213>

<4G0>

agaattcaty ctaccttcaa ctataceaa

<210>
<211>
<Z12>
<213>

<400>
agcggecget tacagagccea tatcaacace tgtgacagtg

<210>
<211>
212>
<213>

<2Z20>
<Z23>

<400>

25
31
DNA

Influenza virus

23

26
40
DNA

Influenza virus
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Lys

Ser
145

Gly

Asn

Leu

225

Arg

Phe

Val

Asn

Met

305

Tyr

Tyr

Ile

130

Gly

Bsn

ITle

Pro

210
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Met
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Cys

290

Pro
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Val

Val
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Val
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Pro Gln

RAla Gly

Gly Tvyr
370

Glu Ser
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Gly Phe
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Thr Tyr
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Arg

Phe
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Arg
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<210> 28
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340

Ile

Hisg

Gln

Lys

Glu

420

Asp

Arg

Vel

Phe

Asn

500

Arg

Iie

Met

Ser

Ser

Lvys

Met

408

Arg

Thr

Erg

Gliu

485

Leu

Arg
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Glu
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Trp
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250

Gin

75

Asn

Ile

Ala

Tha

Ala

155

Pro

Lys

Met

Ile

Glu

235

Phe

60

Arg

Asn

Thr

Leu

Thr

140

AsSp

Leu

Lla

Gly
220

Azn

Lys

Arg

Ser

lle

Met

Val

205

Thr

Len

Asp

His

110

Ser

Val

Gln

Glu
180

Ala

His

Phe

Arg

Gly

Cys

g His

175

Gln

Asn

Pro

Ala

Val
80

Ala

Ala

Phe

Arg

160

Glu

Met

Gln

Asn

Tyr
240




Asp

Asp

Leu G

Pro
65

Pro

Giu

Asp

Lys

Leu

145

Arg

Lys

Gly

Asn

Leu
225

Glu

Gln

Met

Lys

v
<
P

Lys

Lys

Ile

2la

Glu

© 135

Ile

130

Gly

Asn

Aryg

Ile

Pro

210

Val

Gln

Val

Val

Ser

His

185

Thr

Glu

|4
[
1]

Cys
20

Met

Thr

Lsp

ASD

100

Iile

Val

Thr

Ile

Glu

His

Ile

Ser

Trp

1658

Asn

e
H
s}

Ty

Leun

Gly

Asn

g ASP

70

Phe

Ala

150

Leu

Asn

Asn

Tle Se

Leu

Tyr

Asn

Gly

55

Cys

Ile

Asr

His

AsD

I

215

Thr

His

Val

40

Lys

Asn

Leu
120

Asn

Lys

Lsn

Bla

200

Vali

Arg

Thr

Len

r Val

Val

Leu

105

Leu

Ser

Ty

Lys

Gln

185

Ala

Gly

Ser

23

Ile

10

Asn

Val

Cys

Bla

Pro

Cys

Ser

+3
a1
s}

Gln

Asn

170

Glu

Glu

Lys

Val

Thr

Gly
75

Glu
Tyr
Arg
Ser
Gly
155
Asn

hsp

Gln

Pro

Sar

His

Leu
60

Trp

=]
H
o

Pro

Ser
140

Lys

Ala

Asn

Leu

Thr

Ala

45

Asp

Leu

Ser

Asn

125

His

Ser

Tyr

Leu

Arg I

205

Leu

Gly

Val

Glu

30

Gln

Gly

Asp

110

His

Glu

Ser

Pro

Val

120

Asn

Gln

Lys Ser

15

Gln Val

Asp Ile

Val Lys

» Gly Asn

g0

Ile val

Phs Asn

Ala Ser

Phe Phe
160

Thr Ile
175

Leu Trp

Tyr Gln

Gin Arg

Asn Gly

240

Ile Asn




Phe

Val

Agn

Mat
305

Ser

Lys

Gln

Lys

Cys

250

Pro

Asn
370

Ala

385

Met

Val

Arg
465

Glu

Asn

Arg

Leu
450

Leu

Ser

Lys

275

Phes

Lys

Arg

355

Glu

Thr

lie

Thr

435

Asp

Gln

Tyr

Asn
260

Gly

Thr

Ser

Giu

340

Trp

Gin

Asp

Glu

420

Tyr

Phe

Leu

His

245

Gly

Asp

Lys

Asn

Asn
325

Phe
405

Asn

Asn

Lys
485

Asn

Ser

Cys

Ile

310

Ary

Arg

Gly

Leu

Ala

Asp

Lap

470

Cys

Phe

Ala

Gln

2355

Leau

Gly

Met

Gly
375

Thr

3 Ala

Lsn L

Ser
455

4sn

Asp

Ile
280

Thr

Val

Lau

Val

360

Ty

Asn

Val

Leu

440

Asn

Ala

Asn

Ala
ZE5

Met

Leu

Phe

345

Asp

Ala

Lys

Gly

Lys
425

Liys

Glu

24

2590

Pro

Lys

Met

Thr

Ala

330

Gly

Gly

Ala

Vad

Met

Val

Lys

Glu

Gly

Thr

Ala

isp

Asn

3585

Glu

Lsn

Leu
475

Tyr

Glu

Ala

300

Gly

Tyr

Lys

380

Ser

Fhe

Asp

Met

Leu

460

Gly

Ala

Len
285

Ile

Glu

Leu

Ala

~

ul_’y
365

Glu

Ile_

Asn

Gly

Glu

Tyr

Asn

Ser

Tyr

270

Glu

Asn

Cys

Arg

Gly

350

Tyr

Ser

Asn

Phe

430

Asn

Asp

Gly

255

Lys

Tyr

Sex

Pro

Asn

335

Phe

His

Thr

Asp

Glu

Lys

Cys

—
-
[t}

Gly

Ser

Lys
320

Ser

Iie

His

Gln

Lys

400

Elu

Arg

Phe
480

Asn




Glu Glua

Leu Ser
530

Val Ala
545

Arg Ile

<2L10>
<211>
<212>
<Z213>

<220>
<Z223>

<400>

Ty

Iie
515

Gly

34
572
PRT

Esp

500

Sexr

Ty

Leu

Unicnown

Tyx

Gly

Ser

Ser

Pro

Val

Leu
550

Gln

I.;ys

Val

535

Trp

VN1203-ha-spe-opt

34

Met Pro Leu Tyr

1

Ben Ala Tle

Thr Gilu Gln

35

Ala Gln Asp

50

Aasp Gly Val

Leu Leu

Ser Tyr

Gly Asp

Gly

Phe

Pro
20

Val

Ile

Asn

Val
100

Asgn

Lys

Asp

Eep

Leu

rro

Pro

85

Asp

Leu

'Gln

Glu

Leu

70

Met

Tyx

Leu

Tle

Ile

Lys

55

Tie

Cys

Glu

Tyxr
Leu
520

Bla

Mat

Asn

Cys

Met

40

Lisu

Asp

Asn

Giu

Cys

Iie
25

Glu

hrg

9]
)
p

Pro
105

Leu

Glu

Ser

Ser

Asn

Asp

Ala

Lys

Glu

Leu

Asn
£55

Trp
Tyz
Asn
Gly
Cys
78

Ile

Asn

Ala
540

Gly

Leu

Val

Lys

60

Asn

Asp

=
U]
for

Thr

525

Lreu

Ser

Val

Thr

45

Leu

Val

Leu

Leu

Leu
510

Ala

Leu

Ala

La Asn

30

Val

Cys

Ala

Cys
110

Ser

Lys

Gin

Gln

Asn

Thr

Asp

Gly Tr

Arg I

Arg

Met

Cys
560

Ser

Ser

Leu

Pro




Asn

Ser

Tyr

Leun

Leu
225

Ala

Leu

Phe

His

130

Glu

Ser

Pro

Val

o= =t

[
(D

Asn

Gln

Glu
280

Asr

Arg

Gly

Phe

Lla

FPhe

Thr

Leu

185

Tyr

Asn

Tle

Lys
275

Pro

FPhe

Ile

180

Trp

Gln

ATg

Gly

Lsn

260

Tiw

Gly

Ser

Lys

Ser
340

Lys

Lieu

Aryg

165

Lys

Gly

Asn

Lauy

Val

Asn

Met

e

(%)
[ ]

Pro

Arg

Erc

Val

230

Met

Glu

Cys

Pro
310

Val

Val

Senr

Ser

Lys

Asn
285

Lys

Phe

Ser

Val

Tyr

His

200

Thr

Lys

Phe

Lsn

Gly

280

Thr

Hisg

Ser

Gilu

Tle
360

Ser

Trp

Asn

i85

Pro

Tyr

Ile

Phe

Gly

265

Asp

Asn

Bzn

Arg
345

G}
s
fud

26

hla

Lien

170

Asn

han

Ile

Ala

e

f

Asn

Ser

Cvs

330

rg

Lys

Cys

155

Ile

Thr

Asp

Thr
235

Thr

Ala

Gln

His

315

Leu

Arg

Asn

140G

Lys

Asn

Ala

Val

220

Ile

Ile

Ile

Thr

300

Bro

Val

Lys

+
H
i8]

Ser

Lys

Ala

205

Gly

Ser

Leu

Met

285

Leun

Leu

Lys

Hin

=
H
s

Gln

Asn

Glu

180

Glu

Thr

Liys

Lyvs

Ero.

270

Lys

Met

Thr

Ser

Ser

Val

Pro

2535

Glu

Ser

Ser

Lys

160

Ala

Thr

Asn

240

Asn

Tyn

Glu

Ala

Gly
320

Val



Gly

Lys

Gl

b2l
da
n

Cys

Gly

370

2la

Val

Arg

Met

Val

450

Lys

Glu

Glu

Ser
530

Ser

Ser

<z210G>
<21i>
<z212>
<213>

<220>

223>

-3
H

)
F

’T‘yr

Bep Lys

Asn Ser

Glu Phe

{20

Glu Asp

£35

Leu Met

Asn Leu

Leu Gly

Met Glu

500

Glu Ala

Ile Gly

Leu Bla

Asn Gly

35

5706

PRT
Unknown

Iie
405

Asn

Gly

Tyr

Asn

483

Ser

)

Thr

Lieu

Ser
565

Tyr
Sar
380

Iie

Asn

Fi¥:sel
Asp
47¢

Gly

Val

Leu I

550

Leu

Ris

375

Asp

Leu

Glu

455

Lys

Cys

Arg

Gln

VN1203-ha~sphl8-opt

Lys

@lu

Asp

440

Arg

Val

Phe

Asn

arg

520

Tle

Cys

Met

Arg

425

Val

Thr

Glu

Gly

505

Glu

Leu

Val

Arg I

27

Asn

Ala

Aszn

410

Arg

Leu

Liew

Phe

480

Thy

Glu

Ile

308

Thr

Asp

Gin

475

Tvr

Tyr

Cys

Gln

380

Asp

Gln

Glu

Tyr

Phe

460

Leu

His

Asp

Gly

Gly

Fhe

Asn

&sn

445

ATY

Tyr

Ser

Ser

Sar

Val

Ley

430

Ala

Asp

Asp

Thr

Leu

Thr

Asn

Glu

Ser

Asn

Asp

495

Gln

Tye

Val

Tyr

Asn

400

Val

Lys

Asn

Ala

480

Asn

Ala

Met
560




<400>

35

Met Glu Thr

£

Asn

Gln

Asp

Val

65

Gly

Phe

Phe

Thr I

Lisu

Lys

Asn

Rsn

GElu
130

Phe

Trp

Gln

arg L

Pro

Pro

hsp
115

Lys

Arg

Lya

Gly

185

A=sn

Gin

20

Thr

Glu

Leu

Met

Lys

100

Tyr

Ile

Gly

Asn

Arg

180

Ile

Val

Ile

Cys

85

Ala

Glu

Gln

Val

Val

185

Ser

His

rro

Leu Ile

Cys Ile

Met Glu

Thr His

55

Asp Glu

Asn Pro

Gl Len

Iie ile
135

Ser Serx
150

Val Trp

Tyr Asn

Thr

Gly T

Lys
40

Asn

Phe

Ala

Asn

Asn

200

Ile

Ala

Ile

25

Asn

Gly

Cys

Ile

&sn
105

Cys

Thr
185

LAsp

Thz

28

Leu

10

His

Val

Lys

Asn

80

Asp

Leu

Asn

Pro

Lys

LT0

Asn

Val

Leu

Leu

Val

75

Val

Leu

Leu

Ser

Tyr

155

Lys

Gln

Ala

Gly

Ser
235

val

Val

Cys

60

RAla

Pro

Ser

Trp

140

GL

Asn

Glu

Glu G

Val

Thr
45

Rsp

Glu

Tyr

Ary

125

Ser

Gly

&sn

Asp

Val

Thr

Ser T

30

His

Leu

Tro

Trp

Pro
110

Ser

Leu
180

Asn

Ala
15

ABp

Leu

Agn

Ser

Tyr

175

L2l

Arg

Ser

Giu

Gin

Leau

80

Tvr

Asp

His

Ser
160

Val

Leu

Asn




Lys

Tyx

Ser

305

Pro

Asn

Asn
385

Asn

Glu

Lieu

Gly

Gly

Ser

Ser

Phe

Asp

Met

450

Lezu

Arg

Phe

Val

275

Asn

Met

Tyr

Pro

Ela
355

Asn

Gly
435

Tyxr

Met

Giu

260

Lys

Cys

Fro

Val

Gln

340

Gly

Tyr

Asn
420

Phe

3 Asn

Gilu
245

Ser

Lys
225

Arg

Asp
405

Leu

Glu

Lys

FPhe

Asn

Gly

Thr

Glu

Ile

Gln

390

Lys

Glu

Asp

Arg

Val
470

Phe

Gly

Asp

Lys

2585

Asn

Azn

rg

Glu

Ser

375

Met

Arg

Val

Thr

455

Arg

Trp

Bsn

Ser

280

Cys

Tie

Arg

Cly

260

Lsn

Ala

Asn

Arg

Thr

Phe

265

Alx

Gin

Bis

Arg
345

Gly T

Glu

Ile

Thr

Thr

Asp

Gln

29

lle

Thr

Pro

Val
330

Gln

Asp

Gln

41¢

Glu

Tvr

Leu

Leu

Met:

Leu

315

Leu

Iys

Gln

Gly

Asn

Asn

Bis

Lys

Lys

Met

300

Thr

Gly

Ser

380

Val

Glu

Leu

Ala

Asp

450

Lsp

Fro

Ser
285

Gly

Thr

Met
365

Giy

Ala

Asn

Glu

443

Ser

Lsn

Asn

Gly

Gly

Leu

350

Val

Tyx

Asn L

Val

Lys

430

Leun

Asn:

Ala

Asp
258

r Rla

Leu

Ile

Asp

Ala

Leu

Val

Lys

Als

Tyr

Glu

Bsn

Cys

320

Arg

Ely

Gly

Ala

Val

430

Ary

Met

Val

Lys

Glu
480




Lew Gly

Glu Ser

Glu

Ile Gly Thr

530

Leu Ala Leu

545

Asn Gly Ser

<210>
<211>
<Z2L2>
<213>

36
1707
DA

<400> 38
atggagazaa
attggttacc
actgttacac
gatggagtga
ccaatgtgty
ccagtcaaty

fttgagcagaa

agaaatgtyg
aataztacca
gcagagcoada
ctaaaccaga
aggatgygagt
ggaaatttca

atgaaaagtg

Gly Cys

485

Val
500

Aryg

Leu Lys

Gln

Tyr

Ile

Phe

Asn

Arg

Met

Bhe

Gly Thr

Tyr

Tyr

30

Ris
490

Liys

hsp Tyr

505

Glu
5290

Glu

Leu Ser

535

550

Gln
565

Leu

Influenza virus

tagtgottet
atgoraacas
atgcccaaga
ageotctaat
acgaattcat
acctetgtta
taaaccattt
cattaggygt
tatggcttat
accaagaaga
czaagctcta
gattggtacc
rtottoctggac
ttgetccaga

aattggaata

Cys

Ile

ttttgoaata
ctocgacagag
catactggaa
tttgagagat
caatgrgeeg
cocaggggat
tgagaaaatt
gagctcagea
capaaagaac

tottttggta

aagaatagct
gattttaaag
atatgcatac

tggtaactge

Ile

Gly L.eu

Gly

Sexr

Cvs Ile

570

gtoagtottyg
caggttgaca
aagaaacaca
tgtagegtag
gaatggtcott
ttcaatgact
cagatcatog
tgtccatacc
agtacatacc
ctgtggyggga

accacotata

saaattgtca

aacacceaagt

Cys Asp

Pro Gln

510

Val Lys

525

Thr
540

Val

hla

Leu Trp Met

ttaaaagtga
caataatgga
acagggaagct
ciggatgget
acatagtgga
atgaagaatt
ccaaaagtte
agggaaagtc
caacaztaaa
ttecaccatcco
ttteeogttgg
aagcaaacygyg

caatcaactt

Asn

Tyr

Leu

Glu
485

Cys

Ser Glu

Glu Ber

Cys Ser

tcagatttge
aaagaacgth
ctgcgatcta
cctecggaaac
gaaggcecaat
gaaacaccta
ttggtocagt
ctcotttttce
gaggagctac
taatgatgceg
gacatcaaca
goaaagtgga
cgagagtaat
ctcaacaatt

zatgygogyey

60
120
180
240

300

600
BEC
720

780

80c




ataaactcta
tatgtgaaat
agaagaagaa
cagggaatgg
ctgoagaca
atcattgaca
aggagaatag
aatgotgaac
gtraagaacc
aacggttgtt
ggaacgtatyg
ggagtaaaat
agttcectag
tegttacaat
37

1750
DNA

<210
<211>
<2125
<Z13>

<400> 37
agtgtyatygy

ttttgoaata
ctcgacagay
catactggaa
ttitgegagat
caatgtgeeg
coccaggguat
tgagaaaatt

gagctcagesa

rebtttggta
toaaaacoca

zagaataget

geatgooatt
cazacagatt
szaagagagy
tagatggttyg
aagaatcceac
aaatgaacac
agaatttaaa

toctggtict
tttacgacaa
tcgagttcte
agtacccgca
tggaatuaat
cactggcaat

gcagaatttyg

atatctgoag
gtcagtettyg
caggttgaca
aagaaacaca
tgtageghag
gaatggtcetht
ttcaatgact
cagatcatcco
tgtecatace
agtacatacc
ctgtggggga
agcacctats

actagatcca

ccacaatata
agtcottygoey
attatitgga
gtatgggtac
tcasaaggta
toagtttgag
caagaagatyg
catggaasat
ggtccgacta
tcataaatgt
gtattcagaa
aggaatttac
catggtaget

catttaa

Influsnza virus

aatteocgoeet
ttaaaagtga
caataatgya
acgggaaget
ctggatgget
acatagtgga
atgaagaatt
ccaaaagttc
agggasagtc
cgacaataaa
ttecaceatce
ttteocgttgy

aagtaaacygy

31

caceoctetea
actgggctesa
gotatagceag
caccatagea
atagatggag
geegttggas
gaagacgggt
gagagsachto
cagecttaggy
gataatgaat
gasgegagac
caaatactgt

ggtctateet

taggeogogoo
tcagattige
aaagaacgtt
ctgcgatota
cctoggaaac
gaaggoecasat
gaaacaccta
ttggteocagt
ctecottttte
gaggagetac
taatgatgog

gacatcaaca

ccattggooe
gaaatagecee
gttttataga
atgagcaggy
teaccaataa
gggaatttaa
tcotagatot
tagactitca
ataatgeasa
gtatggaaag
tzaaaagaga
caatttatte

tatggatgtg

atggagansa
attggttace
actghttacac
gatggagtga
ccaatgtgtg
ccagtoaatg
ttgagcagaa
catgaagcct
agaaatgtgg
aafaatacca
geagagcaga
ctaaaccaga

aggatggagt

atgooooasa
Tcazagagag
gggaggatygy
gagtggygtac
ggtcaacteg
caachttagaa
ctggacttat
tgactcaaat
ggagctgggt
tgtaagaaat
ggaaataaght
tacagtggeg

ctccaatgga

tagtgettct

.atgcaaacaa

atgcccaaga
agcctctas

acgaattceat
acctetgtta
tagaccattt
cattagggge
tatggcttat
accaagaaga
caaagoltcta
gattggtace

tcttotggac

ge0
1420
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1767

60
120
180
240
300
360
420
480
540
600
660
720

780




aattttaaag
atatgcatac
tggtaactge
ceacaatata
agtcocttges
attatttgga
gtatgggtac
tcaazaggea
tcagtttygayg
caagaagatg
catggaaaat
ggtcecgacta
tcataaatgt
gtattcagaza
aggaatttac
catgghtaget

catttaageg

<21C> 38

<Z21l>
<212>
<Z213>

<400> 38
atgaatccaza

agettaatgt
gggaatcaac
gcttcagtas
agtaaggaca
ttoatocteat
satgacaage
tgtccectgtgg
gcaagtgett

ggguctgtgg

1350
DNA
Influenza virus

cogaatgakg
zaaattgtca
aacaccaagt
cagoetotca
actgggeica
gctatagecag
caccatagca
atagatygygay
gecgtiguaea
gaagacgggt
gagagaactc
cagcettaggg
gataatgast
gaagogagac
cazatactgt

ggtctatcct

atcagaagat
tacaaattygyg
accaatctga
aattageggyg
acagtataag
goteoccactt
actocaatygyg
gtgaggctcco
geoatgatgyg

ctgtattgaa

caatcaactt

agasagggga

gtcazactee
ccattgggua
gaaatagococ
gttttataga
atgagcaggyg
tcaccaataa
gygaatttaa
tectagatgt
tagactttca
ataatgcaza
gtatggaaag
taaaazgaga
caatttatte

tatggatgtg

aataaccatc
gaacatgatc
accaatcage
caattcatct
gatcggttceo
ggaatgcaga
gactgtocaaa
checoccecatat
caccadgttgyg

atacaatgge

32

cgagagtaat
ctecaacaatt
astgggggeyg
atgcccoccocaan
tcaaaygagag
gggaggatgyg
gagtgggtac
ggtcaactcg
caacttagsa
ctggacttat
tgactecaaat
ggagetgggt
tgtaagasat
ggaaataagt
tacagtggeg

ctccaatggg

ggatcaatet
tcaatatgyg
aatactaatt
ctttgecceca
aagggggatg
actttcttrt
gacagzagece
zactcaaggt
ttgacgattg

ataataacag

ggaaatttca
atgaaaagty
ataaactcta
tatgtgaaast
agaagaagasa
cagggaatyg
getgeagaca
atcattgaca
aggagaatag
aztgctygaac
gtcaagaace
sacyggttgtt
ggaacgtaty
ggagtaaaat
agttocectag

tegttacaat

gtatyggtaac
tecagtcatte
ttcttactga
ttaacggaty
tgtttgttat
tgactcaggg
ctcacagaec
ttgagtetot

gaztttctgy

1))
+
]
jall
[s1]

acact

ttgctooage
agttggaata
geatygcecatt
cazacagatt
aazagagagy
tagatggttg
aagzatccoac
asatgaacac
agaatttaaa
ttoctggtict
tttacgarvas
Tegagitcta
actacccgea
tggaatcaat
cactggcaat

geagaatttg

tggaatagtt
aaticacaca
gamagctotg
ggctgtatac
aagagagocey
agccttgety
attzatgagt

tgcttggtea

gagtiggagy

840

soc

860

1020

10860

1140

1200

1260

1380

1440

1500

1560

1620

1680
1740

1750

60

120

180

300

360

420

480

540

600




aacaacataé
gtaatgactg
gggaaagtgg
tghtatecta
cggeeatgoyg
gtttteggag
aacgggocat
agaaccasasa
actgasacygy
ggatatagcy
tgtttetggy
agcagcoatat
gcegagitge
<210>
<211

<z212>
<2Z13»

38

DNA&
<400> 39

ccgggatgaa
tag£tagctt
_acacagggaa
ctgtggﬁttc
ratacagtaa
ageoogttcoat
cgctgaatoa
tgagtitgtee
ggtcagcaag
acaatggggco
gegaguaacaa
ttactgraat
zazaagggaa

gotectgtts

1400

tgagaactca
acggaccaag
ttaaatcagt
atgocaggaga
tatctttcaa
acaatccacg
atggagtaaa
goactaatte
acagtagett
guagttttgt
ttgagtigat
otttttgtgg

cattcaccat

tcocasatoag
aatgttacsaa
tcaacaccaa
agtazaatta
ggacaacagt
ctecatgeotcco
caagcactoe
tgtgggtgag
tgettgocat

tgtggctgea

tceoctaatgec

agagtctgaa
taatggtcag
cgaattggat
zatcacatgt
teoazaatttg
coccaatgal
agygttttca
caggagcegyge
ttcagtyaaa
ccagecateoa
cagagggedy
tgtaaatagt

ﬁgacaagtag

Influenza virus

zagatazatasa
attgggaaca
tctgaaccaa
gogggeaatt
ataaggatog
cacttyggaat
aastgggactyg
gctoccotcoce
gatggoacca
ttgazataca
actoaagagh
ccaagtaaty
tcagtoyaat

ggagzaatca

33

tytgocatgtg
gcatcacata
getectamtt
gtgtgeaggg
gagtatcaasa
guaacaggta
tttasatacy
tttgaaatga
caagatatoy

gaactgacag

gacactgtgg

coatoggate
tgatcteaat
tcagcaatac
catctetttg
gttccaaggy
guagaactiht
tcasagacag
catataacte
gttggttgac
atggcataat
ctgaatgtge
gtcaggeato
tggatgctce

catgtgtotyg

taaatggete
agatcttcaa
atocactatygs
staattggca
taggatatat
gttgtoggtoc
geaatggtalt
tttgggatce
tagcaataac
gactagattg
geecaatitg

gttggtettg

aatctgtatg
atgggtcagt
tasttttett
ccceattaac
ggatgtgtit
ctittrgact
aagcccteac
aaggtttgag
gattggaatt

aacagacact

taattatcac

cagggataat

ttgetttact
aatggaaaaa
ggaatgekeo
tggctoaaat
atgoagtgga
ggtgtectet
ctggateggy
aaatgggtyy
tgattggtca
cataagacct
gactagtggg

goeagacygt

gtaactggas
cattcaatic
actgagaaay
ggatgggety
gttataagag
cagggageot
agaacattaa
toctgttgett
tctggeccag
atcaagagtt
ggctettoget
ttcaazatgg
tatgaggaat

tggecatgget

660

TZ0

780

840

800

960




caaatcgged
gtggagtttt
cectotaacgy
togggagaac
ggtggaciga
ggtcaggata
gacocttgott
gtgggagcag
acggtgctga
agcacactgg
40

759
DNA

<210>
<21ix
<212>
<213>

<400> 40
atgaghkcettc

amagoogaga
getcteatgy
ggatttotat
cagaatgeco
aagaagctga
aécggtgcac
gaagtggoett
Loteacagac
ctyggrocageca
gaagecatygg
actcatccta
cagaaacgaa
41

783
DNA

<210>
<211>
<Z21Z>
<Z213>

<400> 41

atgggtatet
cggagacaat
ggcatatggy
camaagcact
aacgygacagt
tagegogagt
ctgggttgag
catatobttt
gttgeeatte

cggoogttac

taacogaggt
tcgoacagasa
agtoggctaaa
teacgctcac

taaatggaasa

aaagagaaat

ttgeeaghbto
ttggeoctagt
agatggcaac
ctacagctaa
agatcegetaa
actctaghtge

tgggagtygea

ttcaatcaaa
coaggeooca
gtaaaagogt
aattccagga

agottitcag

tgtggtgtaa

accattgaca

Influenza virus

cgaaacgtac
acttgaagat
gacaagaccsa
cgtgcocecagt
tggagatcea
zacattceat
catgyglctce
gtgtgeeact
tatcaccaac
ggctatggag
tcaggetagg
tggtctgaga

gatgeagega

influenza virus

34

atttggagta
atgatggaac
tttcatttaa
gecggetttya
tgaaacaaga

atccagaact

g ggcggeccaa

agtaggggec

gttetetota
gtuttigeag
atcctgtoac
gagocgaggac
aataatatgg
ggggctaagy
atatacasca
tgtgagcaga
ccactaatca
cagatggedg
cagatggtgc
gataatcﬁtc

thcaagtga

ccaaatagga
aggtagttgt
atacggeaat
aatgatttgg
tatcgtages
gacaggacta
agagagcaca
tgtgggttygg

ctegagtaag

tcateoecogte
gaaagaacac
ctotgactaa
tycagegtag
atagggcagt
aggtcgeact
ggatgggaac
Ltgecagatte
gacatgagas
gatcaagtga
aggcaatgag

ttgaaaattt

tatatatgea
ggtccggtgt
gytgtotage
gatecaaaty
ataactgatt
gattgecatas
atttggacta
tcttggccag

ggcgaattcco

aggccceate
cgatctcogag
agggattitg
acgctttgte
taagctatat
cagctactca
gogtgactacyg
acagcategg
cagaatggty
geaggcagaog
gacaattggg

gcaggccotac

atatctgecag aattcogocet tagaattoga cgtecatgagt cttctaacey aggtogasac

900

a6

1020

1080

1140

1200

1260

1320

1380

1400

&0

180

240

300

540

600

660

720

759

60




tacgttcte
agatgtettt
accaatocty
cagtgagega
toccaaataat
ceatgggget
tcteatatas
cacttgigag
caacccacta
goagcagatyg
taggoagatyg
gagagataat

gcgatteaag

<210> 42
<21i>-
<zlzx>

<213>

<C220>
223>

1740
DNA
Artificial sesguence

tctatcatee
gcaggaaaga
tcacctctyga
ggactgcage
atggataggg
aaggagyteg
aacaggatgyg
cagattgeag
atcagacatg
gcgggatbcaa
gtgcaggeasa
cttettgaaa

tga

cgtcaggeoce
acaccgatet
ctazagggat
gtegacgett
cagttaaget
cactcagecta
gaacggtgac
attcacagca
égaacagaat
gtgagoadgge
tgaggacaat

atttgeoagge

expragsion system

<400> 42
ggtaccggat

aagtcocgace
atcatggaga
ggcaagetgt
ggttggctge
atcgiggaga
gaggagctga
zagbcctott
ggttcccoet
accatcaaga
caccacceia

teccateggea

acgccaécat
agatotgcat
agaacgtcac
gcgacotgga
tgggtaacce
aggctaacce
ageacchgot
ggteogaccea
ccttctteeyg
agtcctacaa

cgacgetge

cocLccaccct

ggagaagatc
cggttaccac
cgtgacccac
cggtgtcaag
catgtgecgac
CaccRacgac
gtocegtate
cgaggcttec
tzacgtggtg
caacaccaac
cgagoagacc

gaaccagoght

35

cectoaaageo
cgaggctete
tttgggattt
tgtocagaat
atatzageaag
ctcaaccoggt
tacggaagty
tcggtctca;
ggtgetggec
agcggaagoe
tgggactcat

ctaocagasa

gtgoctgetge
gctaacaact
getcaggaca
ceoctgatec
gagttcatca
ctgtgctace
aaccacttog
teocggtgtet
tggetgateos
caggaggace
cgtoctgtage

ctggtgccoce

gagatcgeoac
atggagtoggc

gtattecacge

gecctaaatg

ctgasaagag
geacttgeca
goetttiggee
agacagatayg
agcactacag
atggagateg
cctaactceta

cgaatgggay

tggctatogt
ccaccgagca
toctogasaa
tgegtgacty
acgtgeccoga
ccggtteectt
agaagatcca
cotocgettyg
agaagaactc
tgctggteoct
agaacoccoac

agatcgetac

agasacttga
taaagacaag
teacogtygec
gaaatggaga
aaataacatt
gttocatggg
tagtgtgtge
caactatcac
ctaaggctat
ctaatcaggc
gtgctggtot

tgeagatgesa

Influsnza HA gens optimized for expression in insect cell

g%ccctggtg
ggtggacacc
gaecoacaac
cteoogtgget

gtggtcctac

cacotaccooe
gtggggtate
cacctacatc

cogthcnang

300

360

420

480

540

600

660

720

780

753

60

120

180

240

300

360

420

480

540

600

650

720




gtgaacggcc
atcaacticy
zagggcgach
cagaccococa
atcggogagt
aacteoooooo
ttcatcgagy
gagcaggygtt
accaacaagy
gagttcaaca
ctggacgtgt
gacttccacg
aacygctaagyg
atggagtcea
zagegltgagyg
atctactcea
tggatgtget
43

568
PRT

<210>
<Z211>
<Z12>
<213>
<400> 43
Met Glu Lys
i

Azp y Lle

Ile
35

Leu Glu Lys

50

agtcegytcy

agtoceaacgg

gceccaagta
agecgecgaghc
goggtitggoa
ceggttacge
tgaactecat
acctogagag
ggacctacaa
actccaacgt
agctyggtaa
tdcgﬁaacgg
agatctoogyg
cogtggotte

coaacggtic

Ile
Cys

20

Met Glu

Leu

Leu

Asn

ratggagttc
caactheate

gaagtcogayg

{

caactecte
cgtgaagtce
cogtogtaag
gggcatgyty
tgotgacaay
catcgacaag
tegtategag
cgeegagaetg
gaagaaccty
cggttgette
cacgtacaac
cgtgaagcte
ctecootggot

cotgoagtge

Influenza virus

l.eu
His

Ty

Val
40

Asn

55

Cys

Gly Lys I

36

ttctggacca
getocegagt
ctggagtacy
atgooctteoe
aaccegtotyy
aagcghtgygtc
gacggatggt
gagtccaccoo
atgaacacce
aacCLgarca
ctggtgetga
tacgacaagyg
gagttetace
tanegocagt
gagtcoatog
ctggeotatea

cgtatetgea

Ile
10

Ala
25

Asn B

Thr Val T

Aep

Val Gly

75

tecctgaagoe
acgehtacaa
gtazactgcaa
acaacatoca
tgctggectac
tgtteggege
acggttacoa
agaaggetat
agttogagge
agaagatgga
Tggagaacga
tcogoetgea
zeaagbyoga
actecgagga
gaacctacca
tgatggotag

tctaatgaaa

Ser Leu Val

Thr &lua

30

Leu
&0

Gly

Trp Leu

taacgacget
gateogtgaay
caccaagtge
cccoctgace
cggtetgogt
Lateogetogt
ccactetaac
cgacggegtc
togtgggtegt
ggacggttte
gocgtacectg
gctgegtgac
caacgagtge
ggctegtotyg
gatootgter
toctgtecety

gotigagote

=
i
51

Gln

Val Lys

Gly Zen

g0

780

B40C

900

560

1020

1680

11490

1200

1260

1320

138¢

1440

15G0

1560

1620

1680

1740




Pro

Glu

Asp

Lys

Ser

145

Lys

Asn

Lieu
225

Arg |

Val

Asn

Met
305

Met

Tvr

Ile

130

Gly

Asn

lle H

Pro
210

[EARE

Lys

Cys

Ala

Glu

1la

Gln

Thr

Pro

Glu P

Ser

Lys
275

: Asn

Asp G

Asni
100

Glu

Ser

Val

Tyx
180

Thr

Asn
260

His

Pro

Leu

Ile

Ser

Trp
165

Agn

Pro

Tyr

Asp

Lys

Phe

Thr

Ala

150

Leu

Asn

Asn

Ile

230

Trp

Asn

Ser

Cys

Asn

Livs
135

Cys

Thr

Asp

Thx

Bgn Val

Asp Leu
105

Leu Leu
120

Ser Ser

FPro Tyr

Lys Lys

Asn Gin
185

Ala Ala
200

Ile Gly
hrg Ser
Ile Leu
Ile Ala

265

Ile Met
280

Thr Pro

Pro Leu

37 -

Pro

50

Cys

Ser

Trp

Lieu

Asn

170

Glu

Glu

Thry

Lys

250

Pro

Lys

Met

Thr I

Tyr

Arg

Ser

Ser

Asp L

Gin

Ser

Val 7

235

Pro

Ser

Gly

£ L

Ile

Asp

140

Ser

Thr

Thr

Asn

Tyr

Ala
300

e Gly

1€2]
1
,_,;

Gly

Asn
125

Tyr

Leu

Arg
205

Asp

Ala

Leu
285

I-{
Lo
]

Giu

Tyr

1

His

Glu

Ser

Asn

270

Asn

Ile
=53}

Phe
Phe
Ala
Phe
Thr
175

Ligu

Tyvx

Tvr
Ser

Pro

Val

Glu

Ser

Phe

160

Trp

Gln

Arg

Gly

240

Lsn

Gly

Ser

Lys
3z¢



Tyr

Pro

Ala

Asn

Gly @

Glu

Tyxr

465

Asn

Arg

Thr

Leun
545

Val

Gly

Tyzr

370

Ile

Asn

Gly

Ile

Leu L

Tvr
530

Ala

Lys

Arg

Phe

355

His

Thr

Asp I

Leun

Leu

435

Glu

Arg

Gin I

Ser

Glu

340

Iie

Gln

Glu
420

Asp

Val

Phe

Asn
500

s Arg

Met

Asn
325

Ser

Glu

Ser

Lys

Met
405

Arg

Arg

azlu
485

Gly

Arg

Asn

Ala

390

Asn

Arg

Leu

Phe

Tnr

Glu

o
48]
¥

Riaz
550

Leu

Arg

-

Gly

Glu

375

Thx

Gin

Tyvr

Ty

Val

Lys

Trp

360

Asp

Gln

Glu

V’I‘y.?:

440

Phe

Leu

His

Asn

Leu

Leu

Lys

345

Gln

Gly

Gly

Phe

Asn

425

Asn

His

Arg

Lys

Tyx

505

Ser

Ser

38

Ala

330

Arg

Gly

Val

Giu

410

Leu

ARla

Bsp

Asp

Cys

4290

Pro

Val

Thr

Met
Gly
Thr
395
Ala
AsSn

Glu

Ser

Gln

Lys

L #3
o

Val

Tvr

380

Asn

Lys

Leu

Bsn
460

1 Ala

Asn

]
e
H

Len

Lla
540

Met

Leu

Phe

Asp

365

ABla

Lys

Giy

Lys

Leu

445

Val

Lys

Sar

Glu

325

Ser

Cys

Arg

Gly

350

Gly

Ala

Val

Arg

Met

£30

Val

Lys

Glu

Cys

Glu

510

Ser

Ren
335

Ala T

Trp

Asn

[
(L =

Glu

Leu

Rsn

Leu

Met

485

=lu

Len

Asn

Ser

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

= )

oy b
o

Glu

Gly



Ser Leu Gln Cys Arg Ile Cys

<Z10> 44
<211>
<Z2lz>

<Z13>

DA

<220>
223>

171é

565

Ile

Artificial Sequence

expressicn system

<400> 44
ggatccgeea

gaccagatct
gagaagaacg
ctgtgegace
ctgctgggta
gagaaggcta
ctgaagcace
tcttggteeyg
ccctcc;;ct
aagaagtcct
cccaacgacy
ggcacctcea
ggccagtecyg
ttocgagtcoaa
gactoccgeta
cccatggghtg
gagtgcccca
cococcagogey
cagggeatgyg
gotgotgaca
atcatcgaca
cgtogtatcg
aacgccgays

gtgaagaacc

ccatggagaa
gcatcggtta
tcacogtgac
tggacogtgt
accccatygty
accccaccaa

tgctgtoceg

accacygagge

tcegtaacgt
acaacsacac
ctgcecgagea
ccctgaacca
gregtatgga
acggcaactt
tcatgaagtc
ctatcaactc
agtacgtgaa
agtceecgtgg
tggacggaty
agygagtccac
agatgaacac
agaacctgaa
tgctggtget

tgtacgacaa

gatecgtgetyg
ccacgetaac
ccacgctcag
caagocococtg
cgacgagtto
cgacctgtge
tatcaaccac
ttecteoggt
ggrgtggety
caaccaggag
gaccegtety
gogtetggtyg
gttotitetoy
catcgcteooe
cgagotggag
cteecatgeooe
gtccaaccgh
totgtbogge
gtacggttac
ccagaaggot
ccagttcegag
caagaagatyg
gatggagaac

ggtcocgooty

ctgetggeta
aactoecaccg
gacatcctog
atcctgogtyg
atcaacgtge
tacccoggtt
ttegagaags

tatocoteeg
ateaagaaga
gacotgeotgy
taccagaace
cccaagatcg
accateoctga
gagtacgeott
tacggtaact
ttccacaaca
ctggtgotgg

gctategetg

caccactocta ac

atcgacogeg

gctgtgggte

cagctgogtyg

tegtgteocet
ageaggigyga
aaaagaccca
actgoteegt
ccgagtggte
cottcarcga
tocagateat

cttgeocccta

tectygtgggy
ccaccaccta
ctacceogtte
agcetaacga
acaagateogt
gcaacaccaa
tocaccecct
ctacocggtet
gtttcategs
gagcagygyg
tcaccaacaa
gtgagttcasa
tectggacgt
tggactteoca

acaacgetaa

Infiluenza HA gene optimized for expression in insect cell

ggtgaagtce
caccatcatyg
caacggeaag
ggctagttyy
ctacatogtg
ctacgaggag
cceocaaghtcee
cotgugttee
ceccaccatc
tatccaccarn

catctoeate

gaagaaggge
gtgccagace
gaccatagge
gegtaactoc
gggeggttyg
Ttocggttac
gogtgaactcoo

caacctegay

ggagotggat

&0

120

180

240

300

. 360

900

Ay

1020

1080

1140

1200

1260

1320




aacggrtget
ggcacctaca
ggcgtgaage

coctecctgg
teecetgeagt
<210>
<211>

<212>
<213>

45
564
ERT

<400> 45
Met Glu Lys
1

Lsp Gln Ile

Thr Ilie

35

Agp

Glu
50

Leu ys

Leu Ile

Pro Met Cys

Glu Lys Ala

Gla
115

hsp Tyr

Ile
130

Gln

Ser Gly Val

145

Arg Bsn Val

tocgagttota

ctaccocca
togagtooat
ctetggetat

geegtatetyg

Influsnza virus

Val
5 N
Cys

20

Met Glu

His

Leu

Leu

Gly

Lys

Asn

Asp

ccacaagtge
gtactcogagy
cggaacctac
catgatgget

catctaatga

Leu
His

Tyr

Val
40

Asn

Gly

Cys Ser

70

Asp

Asn

100

Ile

Ser

Ser

val Trp

165

Phe

Thx

Lys

Pro

Leu

Ile

Asn

Asn

Leu
120

Ris

Lys Ser

135

Cys

Lys

Lys I

40

gaczaogagt
gaggctogtce
cagatecotgt
gotetgtcec

aagctt

Ala Val

Asn Asn

Val Thr

Cys Asp

Val Rla Gly

75

Yal Pro Glu

20

Leu
105

Cys Tyr

1 Ber Arg

Ser Trp Ser

- Leu
155

Esn Ser

170

Gly &

gcatggagtc
tgaagegtga
ccatctacto

tgtggatgty

Ser Val

Thr Glu

30

hla
45

Hig

Leu
60

Asp Gly

I'rp Leu Leu

Trp Ser

Gly Ser

Asn His

125

hAsp His &lu

140

Ser

catccgtaac
ggagatcetec
caccgtgget

ctecaacggt

Ser

Gln Val

Jr
®

Aep I
Val

Lys

Asn
8o

Gly
Iie Val
Phe Asn
Phe

Ala

Phe Ph

33
L
[
o

15480

1620

1680

1716




Lys

GLy

Asn

Leu

225

Phe

Val

Asn

“Met

305

Tyr

Fro

Glu

Ser

Lys

385

Met

Lys

Ile

Pro

e
fa
o

val

g Met

Glu

Lys

Cys

2806

val

Gln

Gly

Asn

370

Asn

Ser

Lys

275

Lsn

Phe

Lys

ATy

Gly

355

Gilu

His

Thr

Lys

hsn
260

Gly

Thy

Glu
240

Trp

Asn

l§el
H
O

Tvyr

Tle

Phe
245

Asp

Lys

Asn

Asn

325

Ser

Gin

Gly

Fhe
405

Asn

Asn

Serx

Ser

Val
390

Glu

Thr

Sar

215

Thr

Thr

Phe

Ala

Gln

285

His

Leu

Met

Gly

375

Thr

Ala

Asnh

Als

200

Ile

Arg

Ile
Ile

280

Thr

Val

Leu

Val

360

Asn

Val

Gln

185

Ala

Gly

Sar

Leu

Ala

265

Met

Pro

Leu

Phe

345

Asp

Lys

41

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Ala

330

Gly

Gly

Zla

Val

Arg
410

Asp

Gln

Ser

Val

235

Pro

Ser

Gly

Tle

315

Thr

Ala

Trp

Leu

Thr

Thr

226

Asn

Lan

Tyxr

Glu

Ala I

300

Gly

]

Tle

+3
rel
4

Lys
380

Ser

Phe

ERT-3H]

Arg

205

Gly

Ala

Leu
285

Glu

Leu

Ile

Asn

Val

180

Asn

Gln

Ala

Tyx 1

270

Glu

Asn

Ser

Azn I

Leu

Tyr

Gln

Ser

Tvr

Ser

Asn

335

Phe

His

Thr

Arg

[V GY

e fo
(=0

Ash

Ile

Gly

Ser

Lys

320

Ser

Lys
400




F%a

Val

Gly

Glu

Lien

Met
545

Arg

Trp

Leu

450

Leu

Phe

Thr

Glu

Sar

530

Ile

<210>
<211>
<212>

<213>

<220>
<22Z3>

<A400>

ggtaccggat

atggtgateg

tcoccactcca
ctgaccgaga

cgtggttggy

Asp Phe

Gln Leu

Tyr Hig

Tyr Asn
500

Ile Sexr G

Ile Tyr

Gly beu

Cys ILle

46
1383
DNA

Influenza NA gene optimized for expression in insect cell

Asn

Asni

His

Ser

Asp

g Asp

470

Pro

val

Thr

Leu
580

hsn

Glu

Asn

Asp

Gln

Lye

val

535

Trp

hrtificial Seguence

expression system

46

cogocaccat
gtatcgtgtco
tccagacaegyg
aggotgtgge

ctgtgcacte

Lys

Leuw

440

Asn

Ala

Asn

Tvx

Leun

520

Ala

Met

42

Lys Met Glu
425

Leu Val Leu

Val Lys Asn

Lys GLlu Leu
475

Glu Cys Met
490

Ser Glu Glu
505

Giu Ser Ile

Sar Sgr Leu

Cys Ber Asn
555

geracucoaac cagaagates
cctgatgoty cagatcggta
raaccageac caggetgagt
ttcocgtgace ctggetggta

caaggacaac zacatcocgea

BSD

Met

Gly

Ala

Gly

tcaccatogy ctecatetge
acatgatctc
ceatetoeaa
actococtecect

tcggttacasa

Gly

Glu
445

Tyr

Phe

430

L3211

Lsp

Gly

Arg Leu

Thr
525

Ser

Ala I

Leu

Glu

Cvs

Gln

Gln

Asp

krg

Val

Phe

480

Asn

Mat

Cys
5860

catctgggty

caccaaccco

gggtgacgty




titcgtgatce
acccaaggtyg
cacegtaces
gagteooegtyy
atctcocggte
accatcaagt
aacggttcect
atcttcaaga
cactacgagg
aactggcacy
ggttacatct
tgocggteooea
aacggtgtet
tgggacccea
goctatocaceyg
ctggactg;a
accatctgga
tggteoctgge
ctc

41

445
BRT

<2L0>
<211>
<212>
<Z13>

<400> 47
Met ZAsn Pro
1

Ile

Ser

3
H
i)

Ile Ser Asn

5¢

gtgageccett
ctctgetgaa
tgatgteotyg
cttggtcege
cocgacaacga
cociggegtaa
gottcacogt
tgqag&aggg
agtgctottyg
gttccaacoy
gcteceggoegt
tgtecoccaa
ggategytey
acggttggac
actggtecgy
ttegtoectyg
ccreoggcta

ccgacagtge

His Ser

Asn

Leu

Pro

catcteoetge
cgacaagoac
ccocotoggce
ttccgottge
ggctgteget
caacatcctg
gatgagcegac
caaggtgygty
ctacccogad
tecotgggtg
gttcggtgac
cggtgetiac
taccaagtce
cggcaccgas
ttactcoceggt
cttctgggtg
ctccatcotot

cgageotgeog

Influenza virus

Ile

Met Lesu

Thr

40

Thx

43

teoocaccteg
tocaacggea
gaggeteceet
cacgacggoa
gtgctgaaght
cgtacecagg
ggtcocteog
aagtcegtoy
gectogogaga
tecttoaace
aacccecogtc
ggtgtcaagy
accaactoos
tcttccottot
tecttegltae
gagctgatec
ttctgogoty

ttocaccateg

Ile Giy
10

Gln Ile Gly

Glu Lys Rla

hsn Gln i

agtygcegtac
cocgtgaagga
cccoctacaa
coctecttggot
acaacggoat
agtcagaghyg
aoggooagge
agctggacge
tcacotgogt
agaacctcge
CCABCGRACTY
gattoteott
getooggttt
coeghgaagea
agcacccoga
ctggtegtee
tgaacteoya

acaagtaatg

Ser Ile Cys

Asn
30

Ala

Met Ile
Gln Ala
45

Ser

cticttectg
cogttocene
checaghttte
gaccatcggt
catcaccgac
cgocttgegiyg
ttcetacaag
tcccaactac
gtgcoegtgac
gtaccagate
saccggtitce
caagtacggt
cgagatgatc
ggacatcgtyg
gctgaceggt
caaggagtcce
cacogtgtce

aaagcttgag

Met
1B

Val

Ser ILle

Glu

Val Thr

360

420

480

660

720

780

B40

800

960

10290

1080

1140

1200

1260

1320

1380

1383



Leu
&5

Ser

Phe

val

Gla

145

Ala

Gly

Thr

Ser

Gly

223

Gly

Glu

Ay

Asn

2la Gly

Lys Asp

hArg Glu

Leu Thr

115

Lys Asp

130

Ala Prao

Ser Ala

Pro Asp

Asp Thr

185

Glu Cys

Pro Ser

Lys Val

Glu Cys

Asp Asn

Leu Giu
280

Bsn

Asn

Ero

100

krg

Ser

Cys

Asn

180

Ile

Ala

Asp

Val

Ser
260

Gly

Ser

Pro

His

165

Glu

Lys

@]
<l
4]

Gly

Lys

245

Cys

His

Ser

70

Ile

Ala

Pro

Tyr

150

Asp

Ala

Ser

Val

Giln
230

Leu

Arg

Ser

Leu L

His

135

Asn

Gly

Val

Trp

215

Ala

Val

Pre

Sern

Gly
285

Cys

Ile

Lla

hrg
206

n Gly

Ser

Lsp

Asni
280

Tyr

Gly

Ser

105

Asn

Thr

Ser

Val

185

Asn

Ser

Leu

44

Iie

Ser

20

His

hsp

L

Phe

Lsn

Cys

Lys

Asp
250

]
for
L

Pro

C
<
o

Arg

75

Lys

Lieu

Lys

Met

Gliu

155

L2y

Lys

Ile

Phe T

Ile

235

Ala

Glu

Trp

Ser

Gly

Glu

His

Ser
140

Tyr

Pro

Val 8

Tr

Asp

Cys

Sex

125

Cys

Val

Asn

Arg

205

Lys

Asrn

Thr

Ala

Val

arg

110

Asn

Pro

Gly
190

Thr

Tyr

Cys

270

Phe

Phe

Thr

Gly

Val

Trp

Ile
175

Thr

Glu

Val

hsn

Val

Thr

Gly

Sar

160

Ile

Glu

Asp

Lys

2490

Tyr

Asp




Asn Pro

305

Asn Gly

Tr

Met Il=

Val
370

Ser Phe

385

Cys

Trp Thr

Val Ser

435

Lys

<210>
<Z1il>
<2L12>
<2L3>

48
702
DNA

<220
<223>

Rrg

Ala

Trp
355
Lys Gln
Val

Phe Trp

Ser Gly Ser

Asn

Asp

Gly Thr

310

Tyr Gly V
3 Y

Gly
340

Pro

le

|

Asp

Gln His

Thr

Asn

Val

Pro

1 Lys Gly

Ely

Phe

Thr

45

Ser Cys

315

Sex Phe

330

Asn Ser

345

Gly

Ala
375

Glu Leu

39¢C

Glu
405

Val

420 -

Ser Trp

Leu

Ser

Pro

Ile Arg

Ile

Ser

Asp

Artificial Sequence

expression system

<400> 48
ggtaccggat

atcocecteog
aagsacacoey
ctgaccaagy
cagecgtogtc

cgtgotgtga

acctegagge
gtatcotggy
gtttegtgea

agetgtracaa

ggctgagatc
tctgatggay

tttegtotte

.
. DL

Thr

Thr

Gly

Phe

425

Aia

Gly Thr

hsp Trp

Gly Leu

385

Arg

g Pro
410

Cys Gly

Glu Leu

acegagglyy
gotcagaage
tggctcaaga
accctgaccey
aacggtaacy

cgegagatoa

Gly Pro

Lys

Tyr

Arg

Met

Ely Asn

Gly

Pro
320

Sar

Gly
335

Phe Glu

350

Ser
JE5

Asp

Ser
380

Gly

Cys

Gln

Lys

Val Asn

Se

r Phe

Tyx

Ile

Ser

Sexr

Ser
Ser

Gly

Pro
400

Arg

Thr
415

Ile

Thr

430

Pro

agacctacgt
tcgaggacygt
cocogtceocat
tyceoctocyga
gtgaccocaa

ccttocoalgo

Thr I

Aszp

Influenza ML gene optimized for expression in insect cell

getgtbeocate
tttegotgace
cctgtoceoeo
goegtggtety
cazacatggac

tgetaaggag




gtgtceootgt
aLgggucaceyg
gctygacteeo
cacgagaace
tcctocgage
getatgogta
gagaacciyge
aagcttgage
49

282
PRT

<210>
<Zil>
<212>
<213>
<400> 49

Met Ser I
1

Ser Gly Pro

Ala Gly Lys

35

Pro Ile

50

Arg
Thr

Leu

Gln Ala

Lysg

Val
v

Li2

Lys Glu

ol
0
=

Gly

cotactcocac
tgaccaccga
agcaccgttc
gtatogtact
aggctgotga
ccatcggoac
aggottacca

te

Lys
Asn Thr
Ser

Lau

Val Pro

Glu

Ala

Asp

Pro

Ser

cygtgototy
ggtggecttc
ccaccgteag
ggettocace
ggccatggag
CCaCcCoCaac

gaagegtatg

Influenza virus

Val Glu

Ile

Glu

Glu
40

Leu

Ley
55

Glu

70

Ley

Tyr
160

Ser 1

m

Tyr Asn

Gly

Lys

Ser T

Bsn Gly

Leu Lys

Ser
1206

Gl

Thr I

46

gctagetges
ggtctggtet
atggetacca
accgctaagy
gtggccaace
recteoogety

ggagtecaga

Thr Tyr Val

10

Gln “Lys

Met

Leu

Gly Ile

Leu G

Pro Asgn

L

Asp

Arg Glu Ile

=3

105

Gly Ala

Val

tgggecctgat
gegetacetyg
tcaccaacco
ctatggageca
aggetegtea
gtocbgegtya

tgcagcocgett

Leu Tle

Leun Glu Asp

30

Glu Trp Leu

45

Leu Phe

56

Gly

Arg Arg

Asn Met Asp

Higm
110

Phe

Leu Ala Ser

125

Thir vVal

140

Glu

ctacasccgt
cgagcoagalbe
cctgatecegt
gatggotggt
gatggtécag
cazcctgete

caagtaatgsa

Tle
15

Pro

Val Phe

Lys Thr

vVal

Phe Val

80

Arg Ala

95

Lla

Met

Ela Phe

420

480

540

600

660

720

780

782



Gly Val

145

Ser His Arg

Asn Arg Met

Ser
185

Bla Gly

Ala ATrg Gin

210

Ser Ser Ala

225

ATg

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

50
1736
DNA

<220
<223>

Cys Ala

Thr

Cyve Glu

150

Met
155

Gln

Val
180

Leu

Sexr

Val

Met

Gly Leu

Ala

&la

Gln

Arg

fle

Gln

Thr

Thr

47

Ala
155

Ile

Asn
170

Lys

185

Ala
200

Ala Met

215

230

Met Gly
245

Val

Met

Artificial Sesguence

expression system

<400> 50
ggtaccggat

aagtocgacc
atcatggaga
ggcaagctgt
ggttggotgc
atcgtggaga
gaggagctga
aagtcctctt
ggcaccceat
accatcaagce
caccacteca

tcogtgggea

coctogagat
agatctgoat
agaacgtcac
gcgacc%gga
tgggtaacce
aggctaacco
agcacctget
ggtocgacca
ctttetteocy
gttcctacaa
acgacgctgce

cctecaccet

ggagaadgate
cggttaccac
cgtgacceac
cggtgtcaag
catgtgegac

cgotaangac

cgaggcttce
raacgtggtyg
caacaccaac
cgagoagace

gaaccagcgt

Glu

Arg

Len I

Ala Met

Thr

Glu
235

Phe

gtgetgetge
getaacaach
gotcaggaca
cecoctgatee
gagttcatca
ctgtgetace
aaccacttog
tecggtgtot
tggetgatoa
caggaggaceo
aagctgtace

ctoggtgeooea

Aap Ser

Ile

Met

Ein

Aryg His

Glu

His Arg

160

175

Gin

130

Glu Val

205

Gly Thr

22¢

Asn

tggoctategt
coancgagoa
tcoctggaaaa
tgogtgactg
acgtgoccga
coggtaactt
agaagatcca
cecteocgohtg
agsagaacsa
tgctgatcot
AgEACLCCAC

agatcgetac

Ala

His

y Ala

Asn Gln

Asn

Pre

Tyr
240

Influenza HA gene optimired for expression in inseck cell

gtcccfggtg
ggtggacacc
gacccacaac
cteoghgget
gtogtootac
caacgactac
gatcatcece
cccataccoag
cacctacooe
gtggggtate
cacctacatc

coglticcaag

240

300

360

420

540

600

660

720



gtgaacggoc
atcaacttceg
aagggcegact
cagacccooa
atcggcgage
aagtocceoc
tggcagggea
tacgotgety
tecatcatceg
gagugtcogta
tacaacgeoyg
aacgtgaaga
ggtaacggtt
aacggcacct
tocggogtga
gcttecteoer
ggttcoctge
<210>»
<211>

<Z1Z2>
<Z213>

51
563
PRT

<400> 51

Lys
Il=

Lsp Gln

Ile
35

Asp Thr

Leu GLu
50

Lys

Pro Leu
65

Ile 1

agtoeggteyg
agtccaacgg
ccgotatogh
toggtgotat
gocoraagta
tgegtgageg

tggtggacygy

acaaggagte

acaagatgaa
togagaacat
agctgotggt
acctgtacga
gottegagtt
acgactaccc
agotggagte
tggototgge

agtgeocegtat

Met GLlu

Thr His

Gly

Lys

Asn

Asp

tatggactte
caactitcatc
caagltceogag
caactectcoe
cgtgaagtce
togtetgtte
ttggtacggt
cacccagaay
cagccagttc
gaacaagaag
gotygatggag
caaggtecge
ctaccacazy
ceagtactee
catocggeace

tatcatggtyo

Influsnza virus

Leu Leu

Tyr His

Val
40

Asn

Gly
55

70

48

tctggaccea
getcecgagt
gtggagtacg
atgcccocttoe
zacaagctygy
ggoegetateg
taccaccaca
gctatcgacyg
gaggctgryg
atgygayggacy
aacgagcegta
ctgcoagetge
tgcgacaacy
gaggaggcte
taccagatoc
gctggtoctgt

taatgaggeg

Ala Ilie

10

Val

Asn Asn

Val Thr

: Cys Asp

Val Rla Gly

75

tcotgaagoo
acgettacaa
gtaactgcaa
acaacatoca
tgetggotac
ctggtittecat
gcaacgagea
gocgtoaccaa
gbtegtygagtt
ghttcctgga
ccctggactt
gtgaczacge
agtgeatggs
gtotgaageyg
tgtecatceta
coctgtgoat

cgocaagett

Ser Leu Val

Thr Glu

30

Ser

Ala
45

Gln

Leu
&0

Trp Leu I

taacgaacgct
gatcgtgaag
caccaagtgo
ceeectgace
cggtctgogt
cgagggoggt
gggttesggt
caaggtgaac
caacaacchty
cgtgtggacc
ccacgactct
taaggagety
gheocgtgegt
tgaggagate
ctocacceghyg
gtgcteoaac

gagcto

Lys Ser

o

15

Val

Asn
BO

Gy

T80

8B40

800

860

1020

1080

1140

1200

1380

14490

1500

1560

1620

1680

1736




Pro

Lep

Lys I

145

Arg

Lys

G;y

Ash

Leu

225

Aryg

Phe

Agn

Met
305

Met

Asn

Met

Glu

Lys

Cys
280

Cys

Ala

Glu
1158

Gln I

Val

Val

Sar

Asp

Ser

o B
~3
[ 8}

AST

Phe

Asp Glu
85

Asn Pro
100

Glu Leu

Ser Ser

Val Trp
163

Tyr Asn
ig80o

Hig Ser

Thr Tyr

Lys Ile

Phe Phe
245

Bgn Gly
280

Gly Asp

Thr Lys

His tsn T

Phe

Rla

Lys

Pro

Leu

A&n

Ala
230

Trp

Asn

Cys

Ile A=sn

Asn Asp

His Leu
120

Lys Ser
135

Ile Lys

Thr Asn

Lsp Rla

200

Ser Val

Thr Ile

Phe Iles

Ala Ile
280

Gln Thr
295

His Pro

Val

Lieu

105

Leu

Ser

Tyr

Lys

Gin

185

Ala

Gly

Leu

Leu

49

Pro
80

Trp 3

Gln G

Asn
170

Glu

Lys
250

Lys

Ile

Glu

hgn

Asp

Gln

Ser

Fro

Gly

Tlie

315

Pro

Asp
140

Thr

Thr

Thr

Thr

220

Asn

Asn

3
1<
it

Glu

Ala
300

Ber

Lsn F

125

Ris

Tyr

Lsp

Ela

Val
285

Asn
110

Glu

BPro

Ile

1580

Leau

Asn

Ala

Tyr

270

Glu

Asn

Cys

Lle

25

Phe

Phe

Alz

Phe

Thr

175

Leu

Tyr

Gin

53
I
H

Ile
255

Lys

Val

Asn

Glu

Ser

Phe

160

Trp

Arg

Asn

lle

Gly




Ty

Asn

Ala

385

Asn

Trp

Leu

Leu

465

Phe

Thr

Glwu

Ser I

Ala
545

Val

Leu

Gly

Glu

370

Iie

Thr

Thr

Lys

Rrg

Asp

Glo

Tyr
435

Phe

Leu

Ser
515

Tyr

el

Glu

340

Gln

Gly

Gly

hsn
420

Esn

His

hrg

Lys

Ser

Asn

325

Arg

Gly

Ser

Val

Leu

Alae

Asp

Asp

Cys
485

Gly

Met

Gly

Thr

390

Asn

Ser

Asn
470

Asp

Lys I

Val

Trp
550

Leu

Asn

Val

Tiys

Liev

Asn

455

BAla

Asn

Ala
535

Met

Val

Phe

Asp

360

Lys

Gly

Lys

Glu

Ser

Leu

Gly

343

Gly

Ala

Val

Arg

Met

425

Val

Lys

18]
ot
=

Cys

Glu
505

Ser

50

Ala

330

Ala

Trp

Asp

Esn

Giu

410

Glu

Leun

Asn I

£
®
o

Mel
480

Glu

=
[
o

Len

Asn &

Thr

Ile

Tyx

Lys

Sexr

385

Phe

Asp

Gly

475

Glu

Ala

Gly

Ala

Gly

Ala

Gly

ziu

380

Ile

Asn

Gly

Asn

Ser

Thr

Leu
540

Leu

EI)
e

Ile

Asn

Phe

Asm

445

Asp

Gly

Val

Leu

Arg

Phe
350

His

Thr

Asp

Ley

Leu

430

Glu

Lys

Cvs

Arg

Lys

510

Gln

=
.
[

Gln

Lys

Glu

415

hsp

Phe

Asn

485

Arg

Tle

Glu
Ser
Lys
Met
400
Arg
Val
Tht
Arg
Glu
480

Gly

~

Leu

Val

Arg
560




<210>
<Z1l>»
<21Z>
<2LE>

52

DA

<220>
<223>

1738

rtificial Seguence

expression system

<400> 52
cgggegegga

aagtceogacc
atcatggags
ggcaagctgt
ggttggetge
atcgbtggags
gagyagotgs
aagtoeotott
ggeegttobt
accatcaage
CRCCACCoca
tocogtgggea
ghgracgges
atcaacttcg
aagggcgact
CAJaceocos
atcygogagt
aactocooceoo
ggttgycagy
ggttacgoctg
zactccatca
ctogasacgte
acctacasacg

tocceacgtga

geggecgeat
agatctgecat
agaacgteac
gcgacctgyga
tgggtaaccco
agatcaacco
agcacctgct
ggtecgacca
céttcttccg
gttectacasa
acgacgetge

ctctacect
agtocoggtog
agtoecgacgyg
ccaccatcat
toggtgetat
goococaagta
agatcgagac

catggtygga

Wy

9]

]

tgacgagga
tecgacaagat
gtatcgagaa

cecgagethget

agzacctgta

ggagaagatc
cggttaccac
cgtgacccac
cggegigaag
catgtgcgac
cgcltaacgac
gtceeogtate
cgaggettee
caa;étggtg
caacaccaac
cgagcagace
gaaccagegt
tatgyagtte
caactteocatce
gaagtocgag
caactooctee

cgtgaagtoc

togtgghetyg

cggttggtac
gtctacceag
gaacaccoag
coctgaacaag
ggtgctygatyg

cgacaagygto

51

gtgctgeotge
gotaacaact
gectcaggaca
cocctgateac
gagttoctcea
ctygtgectace
aaccactteg
teoggtgtet
tgéctgatca
caggaggacs
cgtctgtace
ctggtgococa
ttetyggacca
goctocogaga
ctggagtacg
atgeccttoe

aaccgtctgg

gottacgace
saggctatog
ttegaggcty
aagatggagg
gagsacgage

cgectgcage

tggotatcogt
ccaccgagoa
tectogaaaa
tgogtgacty
acgtgcgcga
coggtaactt
agaagatcca
cchecgettyg
agaagaacaa
tgotggtect
agaacoocac
agatoegetac
toctgaagee
acgcttacaa
gcaactgcaa
acaacatocea
tgetggetac
togetggttt
actctaacga

acggcgteac

gtaccotgga

tgegtgacaa

Influenza HA gene optimized for sexpression in insect cell

gtototggte
ggtggacaco
Jaccoacaac
ctoeogtoget
gtgogtcctac
caacgaghac
gatcatccce
cocataceag
cgootacese
gtggggtate
cacciacate
ccgtteocaag
taacgacéct
gategtgaag
cactaagtge
coceoctgact
cggtctgegt

catcgaggge

gttcaacaac
ggacgtgtog
cttocacgac

cgoctazggag

60
120
1E0
240
300
360
420
480
549
800
660
720
780
840
800
860

1020
1080
1140
1200
L2606
1320
1380

1440




ctgggtaacy gttgottega
cgtaacggea octacgacta
atctcegghtg teaagotoga
gtggottcet ccotggetct

aacggttcece tgcagtgeeg

<210
<2Li>
<212>
<Z213>

<4 00>

Met Glu

Gln

Thr

Leu

Pro Leu

65

Met

Lys

Asp

Lys

= (N
W= (@

{n H

Arg Asn

52

564
PRT
Influenza virus

53

Lys

Iie

Cys

Tle

Gln

Val

Val

Cys

20

Met

Thr

Leu

Asp

Asn

100

Glu

Ile

Ser

Val

Ile

Glu

His

Arg

Glu

g5

EBro

Lieu

Ile

Ser

Trp
165

gttetaccac
ceccoccocagtac
atcocatogga
ggctatcatyg

tatctgeatc

Leu Leu Leu

His

Gly

Val
4G

ASD

Lys

Asn &

Ser

Asn

Lla

Asn

Leu
120

Lys
Ser

Pro

Ala
150

FPro

Leu I Lys

52

cgttgogaca
teccgaggagg
acctaccaga
gtyggctggte

taataztgag

Ala Val

Ala
25

Asn Asn

Thr Val Thr

Leuw Cys Asp

Val Rla Gly

75

Vzl Pro

90

Leu
105

Cys Tyr

Leu Ser Arg
Ser

Trp &

ASn
17¢

acgagtgeat
ctegtetgas
teotgtocat
tgtecectagty

gogogccaag

Ser Lau

Thr Glu

30

Ser

Ala
45

His Gln

Leu
60

Asp Gly

Leu Leu

Trp Ser Tyr

Asn
110

b
W

Pro &

Esn His

125

His Glu

Ala

Val I

ggagteegtg
gogtgaggay
ctactcecace
gaetgtgctce

cttgtcga

Ser

Gin Val

Asp Ile.
Val

Lys

Asn
80

Gly

Ile Vval

85

Phe Asn
Phe Glu
Ala

Sexr

Phe P

=3
1 ¥

o



Asn

Leu

225

Phe

Val

Lesn C

Met
205

Tyx

Pro &

Glu

Lys
3BS

Met

Arg

Val

Met

Glu

Lys

29¢

Pro

%ai

Asn
370

Lia

Asn

Ser

Thr

Glu

Ser

Lvs

275

Besn

Phe

Lys

Ile

Gly

355

Glu

Thr

Tyr
180

s Hism

Thr

Lys

Phe

Asn

260

Gly

Thr

His

2
14
b4

Glu

340

Trp

Gin

Asp

Gln

Aszn

Phe

245

Gly

Asp

Lys

Asn

kRan

325

Thr

&Eln

Gly

Phe
405

Asn

Asn

Ile

La

230

Trp

Asn

Arg

Gly

Ser

Val

380

Glu

Thr
Asp
e
215
Thr
Thr

Phe

Thr I
2

Gln
285

His

Gly
Met
Gly
375

Thr

Ala

Asn

Lliz

r val

Arg

Ile

Ile

Pro

Leu

Val

360

Tyr

Bsn

Val

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Leu

£t
[
£

Phe
345

AED

53

Glu

Lysg

Lys
250

Lys

Thr

Val

Arg
410

Esp

Ser

Gly

Ile
315

Trp

Agp

Asn

385

Glu

Leu

Thr

Thr

220

Bsn

Esn

Asn

A2la
300

Gly

Ty

Lys

380

Sexr

Phe

Lisu Val
120

Arg Leu
2058

Leu Asn

Gly &in

Asp Ala I

2ila Tyr
Leu Glu
ZB5

Ile Asn
Glu Cys
Leu Arg
Rla Gly
Gly Tyr
265

Gilu Ser

Ile Iie

Asn Asn

Leu

Tyr

Gln

Ser

Tyr

Ser

Pro

Asn

335

Fhe

Leu
415

Gln

Asn

Ser

Lys
320

Ser

Lys
400

Glu



Aryg Ile

Val Trp

435

Leu
450

Asp

hrg
465

Lieu

Glu Phe

Gly

Glu Gilu I

Len 5

Val
545

Arg Ile

<210>
<Z211>
<Z1l2>
<Z13>

54
1422
DA

<Z220>
<223>

Thr

Gin

Gly

Cys

Glu
420

Asn
Asn

Tyr

Phe

E
m
o

Arg

Leu

Ala

Asp

Asp

Asn Lys

Lys

Glu

425

Lew
440

Ser Asn

455

Asn Ala

470

Hisg
485

Asp
500

Iyr

Gly

Tyr

Ser

Pro

Val

Thr

Leu

Asn

Gln Tyr

Len

Lys

Glu

Ser

Val Leu

Lys Asn

Leu
475

Cys
480

Gilu Glu

505

Lys
520

Val Ala

535

Met

Tro

550

Artificial Sequence

expression system

<400> 54
acegteoccac

Tteggoteoeat
totocecatetg

CCaadaclasa

coetgtgece

catocgggoge
ctgeatggtg

ggtgtececac

ggatococteyg
atcggtatcg

Lccatecaga

Leun &

Cys

Ile

Leuw

Asn
555

Ser

agatgaaccoo
tgtceotgat
coggtaacca
tggettecgt

actccaagoa

Asp

Phe

Leu Rsp

430

Giu
445

Met

Leu

460

Lsn

Ser

Ala Arg

Asny

Tyvr Asg

Gly

Val

Leu

Glu Arg

Val

Phe
480

Cys

Arg Asn

485

Lys

510

525

Ela
540

Leu

Gly Ser

caaccagsaag
gchtgoagatc
gogtecaggeoc
gacecotgget

caactogato

Thr Tyr

Lew

Gln Ile

Ile

Met

Cys
560

Influenza N2 gens optimized for expression in insect cell

atcatcacca
ggtaacatga
gagccocatet
ggtaactcet

cgtatcggtt



cocogtugtga
gtaccttcit
aggaccgtte
acaactcecog
ggotgaccat
gcatcateag
agtgcg;ttg
aggctteocta
acgetocecaa
gogtghgeeyg
tcgaataces
acggaaccygg
cotteangta
gtttegagat
agoagyacat
ccgagctéac
gtoocaagga

cogacacogt

<210>
<2311>
<212» PRI
<213>

<400> 5

Meb

A
4

Asn Pro

Ile Ile

+3

Ser

“2
-

Val

Ile Ser Asn

50

cgtgttegto
cctgacoeayg
ceccocacoygt
tittcgagtee
coghtatctee
cgacaccate
cgtgaacyggt
caagatctte
ctaccactac
tgacaactgg
gatcggtitac
Troctgoggt
cggthaacgght
gatatgggac
cgtggatate
cgé&ctggac
gtocaccatc
gteotggteo

cgatttgtcey

Asn

[ 1IN
|...z
)

Val
20

Ser

Ser

His

Thr

: Lys

Leu

atccghgage
ggtgectetge
accctygatgt
gtggcttggt
ggtcocgaca
aagtooctgge
teoctgoitca
aagatggaya
gaggagtget
cacggttcea
atctgotocyg
coogtgtoce
gtotggatcg
cocaacggtt
accgacogght
tétatccgtc
tggaccteooyg
tggocogacyg

agzagtactsa

Influenza virus

TIle Ile

Gln Thr

40

Thr

55

ccttocatote
tgaacgacaa
cctgeceogt
cogeticege
acggtgotgt
gtaacaacatl
cegtgatgac
agggcaaggt
cttgctacoc
accgtecotyg
gegtgttegy
ccaacggtge
gtogtaccoaa
ggatcggeac
cocggttacte
cetgeotteotg
getccteocat
ghtoccgaget

gaggatcata

Ile Gly

Ile Gly

Asn Gln

Glu Lys Ala

ctgetoocac
gecactocaac
gggcgaggcet
ttgccacygac
ggctgtgetyg
cctgogtace
cgacggtceee
ggtgaagtce
cgacgeotgge
ggtgteettc
tgacaacocoe
ttacggtgtc
gtcoacoaac
cgactcitce
cggttootte
ggtggagety
ctetttetge
gcoottcace

at

Ser Ile Cys

Asn

Arg Gin Ala

45

Ala Ser

chegaatgoc
ggcaccgtga
cecteocooct
ggcacctett
aagtacaacyg
caagaghtcog
Tccascgyes
gtggagotgg
gagatcacét
aaccagaaco

cygtcccaascg

%1

aagggotte
teceoogetoeg
ttcteoogtgsa
gtgrcagcacc
atceghtggte
gotgtgaact

atcgacaagt

Matl
15

Val

Ser Ile

Thr

360
420

480

660
720
780
840
200
860
1020
1480
1140
1200

1260

1380

1422




Leu

65

Ser

Tle

Phe

Ala

Gly

Sexr

Gly
225

[}
-
kg

Glu

Asn

Ala

Lys

Arg

Leu

Ser

Pro

Asp

Glu

Pro

Glu

g Asp

Leu
2580

Gly

Asp

Glu

3
[
;R

Asp

Pro

Ala

Asp

Thr

185

Cys

Cys

Azn

275

Asn

Asn

Pre

igC

Gln

Arg

Ser

Cys

Azn

180

Ile

Ala

Asn

Val I

Ser
Z260

Tyr

Ser

Ser

85

Phe

Gly

Sex f

Pro

His

185

Gly

Lys

Gly

Gln

Ser
70

Ile

Als

b 3
Ui
o H

Ala

Ser

Val

Ser

Tyr

Leu

Arg

Ser

Len

Eigm

135

Asni

Gly

Val

Trp

Asn
215

n &la

Val

Fro

Cvs

Leu

120

Erg

Ser

Thr

Ala

Arg

200

Gly

Ser

Gl

Asp

Asn
280

56

Pro Ile

Gly Serxr
80

Ser His
105

Amn Asp I

Thr Leu

Arg Phe

Ser Tr

Val Leu

185

Asn Asn

Ber_ Cys

Tyr Lvs

Leu Asp

250

Als Gly
265

Arg Pro

Iie Cys

Arg

Leu

Met

Glu
155

Leu

Lys

Ile

rPhe

225

Ala

Gly
Gly
Glu
His
Ser
140
Ser

Thr

Tyr

Thr
220

Phe

Pro

Gly
300

AsD

Cys

Ser

125

Cys

Val

Ile

Asn

Lys

Asn

Ser
285

Val

Ala

Arg
110

Asn

Ala

Gly

Gly

120

Thr

Met

Met

Tyr

Cys

270

Phe

Phe

Val

1 Phe

95

Thr

Gly

Val

Ile
175

Iia

Thr

Glu

His

255

Val

Asn

Gly

Tyr
B8O

FPhe

Ser

160

Ser

ile

Glu

Asp

Lys

240

Tyr




Asn Pro

305

Asm Gly RAlsa

Val Trp Ile

Met Ile

Val Lys

370C

Ser Phe Val

385

Cys Phe Trp

Thr Ser

Val Ser Trp

435

Lys

56
1750
DNZ

<210>
<211>
<212>
<Z13>

<400> 56
attogeoatt

taaaagtygat
aatcatgygaa
cgggaagcectc
tggatggcete
catagtgygag
tgaagaactg

caaaagtitct

Asn

Asp

Gly

310

Gly
325

Arg

Ero

Asp Ile

Val

Thr I

Val

Pro

Gly

Ser

Fhe

Thr

Ber Cys

315

Ser Phe

330

Asn

345

Irp
360

Ala Tle

375

Glu Leu

380

Val &

Bly

Sern
420

Trp

Influenza virus

aacggtoogsa
cagattigea
aagaacgtta
tgocgatctag
ctogggaace
aaggooaatc
agacacctat

tggtecgatce

=
{
I
1=
s
@

Pro

Ile Ser

Thr

Thr

Thr &Gly

Gly

Phe

Gly Thr

Asp

Trp

Leu
305

Arg
410

Cys

425

Gly
440

Asp

tggagaaaat
ttggttacca
ctgttacaca
atggagtgasa
caatgtgtga
cagccaatga
tgagcagaat

atgaagootc

Ala

Glu Len

agbgottctt
tgcaaacaat
tgcoccaagac
gocctcotaatt
cgaattceatc
cetotgttac
aaaccatttt

atcaggagty

Prc 1

Preo
Lys

Tyxr

Arg Ser

Val

Gly

Gly

Pro
320

Ser

Asn
335

Gly

Phe Glu

350

Sex
365

Asp

Ser Gly
380

Asp Cys

Val BAsn

BPro P

ctigcaatag
TCaacagageo
atactggaaa
ttaagagatt
aatgtaccocgy
ccagggagtt
gagaaaattc

agctecageat

Ser

Tyr 5

Ser

Ser
430

Th

Phe

s |
o
enokg
=
-
m

Asgsp Thr

Ile Esp

tcagtoettgt
aggttgacac
agacacacsa
gtagtgtagc

aatggltctta

60

120

180

240

300

360

420

480



gggaagtcece

aacaatasag
tcaccatoot
ttooattoyg
agtaaacggg
aatcaactte
geaaggggac
tocazacteca
categgggaa
aaatagcect
ttttatagag
tgrgcaguyy
caccaataag
ggaatttaat
tctagatgte
agactiteat
tastgosaag
tatggaaagt
aaaaagagag
aatttattca
atggatgtge
aattcocages
<210>
<211

<212>
<213>

57
568
PRT

<4G0> &7

Met Glu Lys

L

-

Asp Gln

L.ie

aaaagctaca
aatgatgogyg
acatcaacac
czaagtggaa
gagagtaatg
tecageaatha
atgggggcga
tgecccaaat
caaagagaga
ggaggatggce
agtgggtacy
gtcaactcaa
aacttagaas
tggacttata
gactcaaatyg

gagcigggta

atzagaaacyg

gaaataagtg

acagtggcga

tccaatggat

gaaatgtggt
ataztaccasa
cagagcagac

taaacoagay

rF

ggatggagt
gaaatttcat
tgaaaagtga
taasactetag
atgtgaastc
gcagaagaaa
agggaatggt
chgoeagacas
trattgacasa
ggagaataga
atgocgaact
ttaagaacct
acggttgttt
gaacgtgcaa
gggtazaatt
gttooctage

cgttacaatg

Influsenza virus

58

atggettate aaaaagaacsa

ccaagaagat ctitttggtac
aaggetatat caamaccoaa
attggtacca =saaatagcta
ctictggacs attttaaaa&
tgectececagaa tatgoatacs
attggaatat ggtarctgea
tatgccattc cacemacatac
akacagatta gtcottgeoaa
aaagagagya ctatttggag
agatggtigy tatgggtacce
agaatccact caazaggoas
aatgaacact cagtttgagg
aagaagatgy
tetggttete atgygaaaatg
ctacgacaag gtoogactac

cgagttoetat

ggaatcaata
actggcaatc atgatggotyg

cagaattitge atttaaaage

fie Val Leu Leu Leu Ala Ile Val Ser Leu Val
5 10

Oys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu

20 25 30

gracatacoc
tgtggggaat

ccacctatat

aaattgtcaa
acaccaagty
acccteteac
cagggoicag
ctatagcagg
accatagcaa
tggatagagt
coeghtygygaag
zagacgogtt
agagzactet

agecttaoyyga

azatactygte

gtotatcttt

tttaagggey

Lys Ser
15

Gln Val

540

600

660

720

780

840

80¢

960

1020

10860

1140

1200

1260

1320

1380

1440



Asp

Leu

Pro

65

Pro

Asp

Lys

Saxr
145

Asn

Leu

225

Arg

Phe

Thr

Gluy I

50

Leu

Ile
a5

Ile

Cys

Tyxr &L

Asn

Lys

Ile

Pro T

210

Val

Gliu

Gln

Val

Val

Ser

His
185

Glu

Ser

Met Glu

Thr Eis

Leu Arg

Asp Giu
B5

Lsn Pro
100

Glu Leu

ITle Ile

Ser Ser

Val Trp
16%

Tyr Asn
180

His Pro
Thr Tyr
Lys Ile
Phe Phe

245

Azn Gly

Lys Asn
Asn Gly
Asp Cys
70
Phe Tle
Thr Asn
Lys His
Pro Lys
135
Ala Cys
150 -
Leu Ile
Asn Thr

Asn Asp

Ser
215

=
-
1]

Ala Thr

230

Trp Thr

Asn Phe

Ser Ala

Val

40

Lys

Ser

Asn

Asp

Lien

120

Sexr

Lys L

Asn

Ala
200

Arg

Iie

Thr

Leu

Val

Val

Leu

Iyxr

Gln

igs

Ala

Gly

Ser

Leu

Al=z

265

Met

59

Val

Cys

Ala

Pro

90

Cys

Tre

Leu

Aszn

170

Glu

Glu

Thr

Thr

Asb

Gly

75

Glu

Tyr

Arg

Ser

Gly

1535

Ser

Asp

Glu

His

Leu

60

Trp

Trp

Pro

Ile

Esp

140

Ser

Thr

Leu

Thr

Thr L

220

Azn

BAla
45

Asp

Ser

Gly

Asn

125

His

Pro

Tyr

Len

Arg I

205

Gly

Gly

Leu

Ty

Ser

110

His

Ser

Pro

Val
180

Astn

Ala

Asp

Gly

Phe

Phe

Phe

Thr
175

Leun

1 Ty

Gln

Ser

[AC
(S
L[5 2 1))

i Lys

Asgsn

80

Val

Asn

Glu

Ser

Phe

160

Ile

Trp

Gln

Arg

Gly

240

Asn

g Ile




Asn

Met
305

Gly

Gl

385

Asn

Gly

Ser

Arg

Pro

Val

Gln

Gly P

Tyr

370

Ser

Ile

Lsn

Phe

Asn

450

Asp

Gly

Tie

275

Asn

Phe

Lys

Arg

His

Thr

Asp

Leu

Leu

435

Glu

Ser

Glu

340

ile

Gln

Lys

Glu

420

Ary

Val

Phe &

Asn
500

Lys

Asn

Asn

325

Sexr

Glu

Ser

Lys

Met

405

Val

Arg

Cys

1
'

LE

w
[
L)

Arg I

Arg

Gly

Als

380

Asn

Arg

Trp

Leu

[t
~1 1D
oo

Phe

Thr

Glu

Gln
285

Arg

Glu
375

Met

Thr

Thr

Cys

=
[
m

280

Thr

Pro

Val

Trp
360

Gin

Asp

Gln

Tyr
440

Phe

: Leu

Asn

Fro

Leu

Lys
345

Phe
Asn
425
Asn
His
Arg
Lys

hi
05

Gly

60

Met

330

Arg

Gly

Sew

Val

Glu

410

Leu

Ala

Asp

Asp

Cys
480

- Pro

Val

Gly

Thr

Gly I

Met

Gly

Thr

385

Ala

Asn

Glu

Ser

Asn

475

Asp

Lys

Ala
300

Gly

Tyr

3BGC

Asn

Val

Lys

Asn
460

Ala

Asn

Lel

285

Ile

Glu

Leau

Phe

Asp

365

Ala

Lys

Lvs

Leu

445

Yal

Lys

Glu

Ser G

Asn

350

Ala

Val

Arg

Met

430

Val

Glu

Cys

Ser

Sar

Trp

AsD

Asn

Glu

415

Glu

Leu

Asn I

Leu

Met
495

Lys
320

Ser

Ile

Ser
400

Phe

Meat

Gly
480

Giu

Gly



Thr

Leu
545

Ser

Tyr Gin JTle Leun

530

Ala Ile Met Met

Leu Gln Cys Arg

<210> 58
<211> 5éB
<212> PRT

<213>

<400> 58

Met
1

Asp

Asp

Pro

Glu

Lys

Ser
145

Glu Lys

Thr Ile
35

Glu Lys T

50 -

Leu_Tle I

Met Cys

Lys Ala

Cys

20

Met

ksp

100

Giu

Ser

565

Val

lie

His

Leu

Ile

Sex

Ser

Ala
550

Influenza virus

Leu

Gly

w Lys

Asn

AsD

&

70

Thr

Lys

Pro

Ala
150

Tle

)]
0]
33

Gly

Cys

Leu

Tyr

Cys

Ile

Azsn

Lys
135

Cys

Tyxr

Len

Ile

Leu

His

Val

40

Lys

Ser

Asn

Asp

Leu

lzc

Ser

Pro

Ser

Sar

Ala

Ala

25

Thr

Val

Val

Leu

105

Leu

Ser

3
-
H

61

Thr

Leu

Ile

i0

Asn

Val

Cys

Ser

Ley

Val Ala Ser Ser Leu Ala

v

al

Asn

Thx

Zsp

Gly
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