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Figure 1

AGATCTTCGCAATGAAGTTTCTTCAAGTTCTTCCAGCACTCATCCCCGCCGCGCTC
GCCCAAGACCAAATCTGCATCGGATATCATGCAAACAACTCCACCGAACAAGTCG
ATACCATTATGGAAAAGAACGTCACTGTTACCCATGCACAAGACATCCTGGAAAA
AACGCACAACGGCAAACTCTGTGACCTGGACGGGGTCAAGCCCCTTATTTTGCGC
GATTGCTCAGTCGCCGGCTGGCTCCTCGGAAACCCAATGTGCGACGAGTTTATCAA
TGTCCCCGAGTGGTCTTATATTGTTGAAAAAGCCAACCCAGTGAACGATCTGTGCT
ATCCCGGCGATTTTAACGACTACGAAGAGCTCAAACACCTTCTCTCCCGTATCAAT
CACTTTGAGAAGATTCAGATCATCCCCAAGTCCTCCTGGAGCAGTCACGAGGCATC
ACTGGGCGTCAGCAGCGCCTGTCCTTATCAGGGCAAGTCCTCTTTCTTTCGCAACG
TCGTCTGGCTCATCAAGAAGAACTCCACGTACCCAACCATCAAGCGGAGCTATAA
CAACACTAACCAGGAAGACCTCCTTGTCCTGTGGGGAATCCATCATCCAAACGAC
GCAGCTGAACAGACAAAATTGTACCAGAATCCTACTACGTATATCAGCGTCGGCA
CCTCGACGTTGAACCAGCGACTTGTCCCCCGAATTGCGACTCGATCCAAGGTCAAC
GGGCAATCTGGCCGCATGGAATTTTTTTGGACCATCCTCAAGCCAAACGACGCCAT
CAACTTCGAATCAAATGGCAACTTCATCGCACCCGAATACGCCTACAAGATCGTG
AAAAAAGGAGATAGTACAATCATGAAGTCAGAGCTTGAATATGGCAACTGTAATA
CGAAGTGTCAAACTCCCATGGGGGCGATCAATAGCAGCATGCCTTTCCATAACATT
CACCCCCTTACTATTGGCGAATGCCCAAAATATGTCAAGTCGAATCGCCTCGTGCT
CGCAACCGGCCTTCGCAACTCTCCCCAGCGCGAAAGGAGGCGGAAGAAGCGCGGT
CTTTTCGGTGCAATCGCAGGCTTCATCGAAGGCGGATGGCAGGGCATGGTCGACG
GCTGGTACGGATACCATCACTCAAACGAACAAGGCTCTGGTTATGCAGCGGACAA
GGAATCGACACAAAAGGCAATTGACGGCGTCACCAACAAAGTTAACTCTATTATC
GACAAAATGAACACCCAATTCGAGGCCGTGGGACGTGAATTTAATAACCTCGAGC
GCCGCATCGAGAACTTGAACAAAAAGATGGAGGATGGCTTCTTGGACGTCTGGAC
TTACAATGCCGAGTTGCTCGTGCTCATGGAAAATGAAAGAACGCTCGACTTCCAC
GATTCCAACGTTAAGAACCTCTACGACAAGGTGAGACTCCAACTCCGCGACAACG
CTAAGGAGCTTGGCAACGGTTGCTTTGAGTTCTACCACAAGTGCGATAACGAATGC
ATGGAATCCGTCAGAAATGGCACCTACGACTACCCCCAATACTCCGAAGAAGCAC
GATTGAATCGCGAAGAAATTTCTGGTGTCAAACTTGAATCTATCGGAATCTACCAA
ATCCTCTCTATCTACTCAACCGTCGCTTCCTCCCTCGCCCTCGCTATCATGGTTGCC
GGTCTTTCTCTCTGGATGTGTTCAAATGGCTCCCTTCAATGTCGCTAATCTAGA
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Figure 2

MKFLQVLPALIPAALAQDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNG K
LCLLKGIAPLQLGNCSVAG WILGNPECELLISKESWSYIVETPNPENGTCYPGYFADY E
ELREQLSSVSSFERFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLY P
NLSKSYVNNKEKEVLVLW GVHHPPNIGNQRALYHTENAYVSVVSSHYSRRFTPEIAK
RPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGITSNAPMDEC
DAKCQTPQGAINSSLPFQN VHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGALIA
GFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTOQF
TAVGKEFNKLERRMENLN KK VDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYE
KVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKI
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Figure 3

AGATCTTCGCAATGAAGTTTCTTCAAGTTCTTCCAGCACTCATCCCCGCCGCGCTC
GCCCAAGACCAAATCTGCATCGGATATCATGCAAACAACTCCACCGAACAAGTCG
ATACCATTATGGAAAAGAACGTCACTGTTACCCATGCACAAGACATCCTGGAAAA
AACGCACAACGGCAAACTCTGTGACCTGGACGGGGTCAAGCCCCTTATTTTGCGC
GATTGCTCAGTCGCCGGCTGGCTCCTCGGAAACCCAATGTGCCGACGAGTTTATCAA
TGTCCCCGAGTGGTCTTATATTGTTGAAAAAGCCAACCCAGTGAACGATCTGTGCT
ATCCCGGCGATTTTAACGACTACGAAGAGCTCAAACACCTTCTCTCCCGTAT CAAT
CACTTTGAGAAGATTCAGATCATCCCCAAGTCCTCCTGGAGCAGTCACGAGGCATC
ACTGGGCGTCAGCAGCGCCTGTCCTTATCAGGGCAAGTCCTCTTTCTTTCGCAACG
TCGTCTGGCTCATCAAGAAGAACTCCACGTACCCAACCATCAAGCGGAGCTATAA
CAACACTAACCAGGAAGACCTCCTTGTCCTGTGGGGAATCCATCATCCAAACGAC
GCAGCTGAACAGACAAAATTGTACCAGAATCCTACTACGTATATCAGCGTCGGCA
CCTCGACGTTGAACCAGCGACTTGTCCCCCGAATTGCGACTCGATCCAAGGIT CAAC
GGGCAATCTGGCCGCATGGAATTTTTTTGGACCATCCTCAAGCCAAACGACGCCAT
CAACTTCGAATCAAATGGCAACTTCATCGCACCCGAATACGCCTACAAGATCGTG
AAAAAAGGAGATAGTACAATCATGAAGTCAGAGCTTGAATATGGCAACTGTAATA
CGAAGTGTCAAACTCCCATGGGGGCGATCAATAGCAGCATGCCTTTCCATAACATT
CACCCCCTTACTATTGGCGAATGCCCAAAATATGTCAAGTCGAATCGCCTCGTGCT
CGCAACCGGCCTTCGCAACTCTCCCCAGCGCGAAAGGAGGCGGAAGAAGCGCGGT
CTTTTCGGTGCAATCGCAGGCTTCATCGAAGGCGGATGGCAGGGCATGGTCGACG
GCTGGTACGGATACCATCACTCAAACGAACAAGGCTCTGGTTATGCAGCGG.ACAA
GGAATCGACACAAAAGGCAATTGACGGCGTCACCAACAAAGTTAACTCTATTATC
GACAAAATGAACACCCAATTCGAGGCCGTGGGACGTGAATTTAATAACCTCGAGC
GCCGCATCGAGAACTTGAACAAAAAGATGGAGGATGGCTTCTTGGACGTCT GGAC
TTACAATGCCGAGTTGCTCGTGCTCATGGAAAATGAAAGAACGCTCGACTTCCAC
GATTCCAACGTTAAGAACCTCTACGACAAGGTGAGACTCCAACTCCGCGACAACG
CTAAGGAGCTTGGCAACGGTITGCTTTGAGTTCTACCACAAGTGCGATAACGAATGC
ATGGAATCCGTCAGAAATGGCACCTACGACTACCCCCAATACTCCGAAGAA GCAC
GATTGAATCGCGAAGAAATTTCTGGTGTCAAACTTGAATCTATCGGAATCTACCAA
ATCCTCTCTATCTACTCAACCGTCGCTTCCTCCCTCGCCCTCGCTATCATGGT TGCC
GGTCTTTCTCTCTGGATGTGTTCAAATGGCTCCCTTCAATGTCGCTAATCTAGA
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Figure 4

MKFLQVLPALIPAALAQDQICIGYHANNSTEQVDTIMEKNVTVTHAQDIL EKTHNGK
LCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFND
YEELKHLLSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWIELIKKNSTY
PTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQR LVPRIATR
SKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTIMKSELEYGNC
NTKCQTPMGAINSSMPFHNIHPLTIGECPKY VKSNRLVLATGLRNSPQRERRRKKRGL
FGAJAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKIVNSHDK
MNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERT LDFHDSN
VENLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESVRNGTYDYPQYSEEARLNR
EEISGVKLESIGIYQILSIYSTVASSLATL AIMVAGLSLWMCSNGSLQCR
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Figure 5

AGATCTTCGCAATGTCTCTTCTCACTGAAGTTGAAACTTACGTGCTTTCCATCATCC
CGTCTGGTCCACTCAAA GCTGAAATCGCACAAAAACTTGAAGATGTCTTCGCCGG
CAAGAACACTGATCTCGAAGCTCTCATGGAATGGCTGAAAACGCGCCCGATTCTC
TCACCACTCACCAAGGGCATCCTCGGTTTTGTCTTTACCCTTACAGTCCCCTCAGA
ACGCGGACTCCAAAGACGTAGATTITGTGCAAAACGCCCTGAACGGTAACGGAGAC
CCTAACAATATGGACCGCGCAGTCAAGCTCTACAAAAAACTCAAGAGAGAGATTA
CTTTCCACGGTGCTAAGGAAGTTGCCCTCTCATATTCTACCGGTGCTCTCGCTTCTT
GCATGGGCCTCATTTAC AACCGCATGGGAACGGTTACCACTGAAGTTGCITTTGGC
CTTGTCTGCGCCACATGCGAACAAATTGCTGACTCTCAACATCGCTCTCATCGTCA
AATGGCCACAATCACAAACCCCCTCATCCGACACGAAAATAGAATGGTCCTCGCA
TCAACAACAGCAAAGGCTATGGAACAAATGGCAGGCTCATCAGAACAGGCAGCC
GAAGCTATGGAGATCGCAAACCAAGCCCGACAGATGGTTCAAGCTATGCGCACCA
TTGGCACTCACCCTAATTCCTCAGCAGGTCTTAGAGACAATCTCCTCGAAAATCTT
CAAGCCTACCAAAAACGAATGGGCGTCCAAATGCAACGCTTTAAATAATCTAGA
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Figure 6

MSLLTEVETYVLSIIPSGPLKAEIAQKLEDVFAGKNTDLEALMEWLKTRPILSPL TKGIL
GFVFTLTVPSERGLQRRRFVQNALNGNGDPNNMDRAVKLYKKLKREITFHGAKEVAL
SYSTGALASCMGLIYNRMGTVTTEVAFGLVCATCEQIADSQHRSHROQMATITNPLIRH
ENRMVLASTTAKAMEQMAGSSEQAAEAMEIANQARQMVQAMRTIGTHPNSSAGLR
DNLLENLQAYQKRMGVQMQRFK
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Figure 7
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Figure 8
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Figure 9
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STUART, W. Dorsey
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<130>

<140>
<141>

<150>
<151>

<160> 6
<170>
<210> 1

<211> 1718
<212> DNA
<213>

<220>
<223>

239182001440
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Concurrently Herewith

US 60/619,364
2004~

10-15

Artificial Sequence

Caledonial/20/1999/HIN1)

<400> 1

agatcttcgce
aagaccaaat
tggaaaagaa
aactctgtga
ggctcectegg
ttgaaaaagce
agctcaaaca
cctecctggag
agtcctettt
tcaagcggayg
atccaaacga
tcggeaccte
acgggcaate
acttcgaatce
gagatagtac
ctceccatggg
gcgaatgcce
cteccecageg
tcgaaggegy
aaggctctgg
acaaagttaa
ttaataacct
acgtctggac
tececacgatte
ctaaggaget
aatcegtcag
gcgaagaaat
actcaaccgt
tgtgttcaaa

aatgaagttt
ctgcatcgga
cgtcactgtt
cctggacggg
aaacccaatg
caacccagtg
ccttetctece
cagtcacgag
ctttcgecaac
ctataacaac
cgcagctgaa
gacgttgaac
tggcecgeatyg
aaatggcaac
aatcatgaag
ggcgatcaat
aaaatatgtc
cgaaaggagyg
atggcagggc
ttatgcagcyg
ctctattatce
cgagcgecge
ttacaatgcce
caacgttaag
tggcaacggt
aaatggcacc
ttctggtgte
cgettectee
tggctecctt

cttcaagtte
tatcatgcaa
acccatgcac
gtcaagcccee
tgcgacgagt
aacgatctgt
cgtatcaatc
gcatcactgg
gtegtctgge
actaaccagyg
cagacaaaat
cagcgacttyg
gaattttttt
ttcatcgeac
tcagagettg
agcagcatgc
aagtcgaatc
cggaagaage
atggtcgacyg
gacaaggaat
gacaaaatga
atcgagaact
gagttgecteg
aacctctacg
tgctttgagt
tacgactacc
aaacttgaat
ctecgeecteg
caatgtcget

FastSEQ for Windows Version 4.0

Synthetic hemagglutinin 0 (HAOQO) gene

ttccagecact
acaactccac
aagacatcct
ttattttgeg
ttatcaatgt
gctateecgg
actttgagaa
gcgtcagecag
tcatcaagaa
aagacctcct
tgtaccagasa
t cceccegaat
ggaccatcct
ccgaatacgce
aatatggcaa
ctttcecataa
gcetegtget
gecggtectttt
gctggtacgy
cgacacaaaa
acacccaatt
tgaacaaaaa
tgctcatgga
acaaggtgag
tctaccacaa
cceccaatactce
ctatecggaat
ctatcatggt
aatctaga

(B/New

catcccagece
cgaacaagtc
ggaaaaaacyg
cgattgctca
ccecgagtgg
cgattttaac
gattcagatc
cgectgtceet
gaactcecacg
tgtcctgtgg
tcectactacg
tgcgactcga
caagccaaac
ctacaagatc
ctgtaatacg
cattcaccce
cgcaaccgge
cggtgcaate
ataccatcac
ggcaattgac
cgaggeegtyg
gatggaggat
aaatgaaaga
actccaactc
gtgcgataac
cgaagaagca
ctaccaaatc
tgccggtett

PCT/US2005/037249

METHODS AND COMPOSITIONS FOR COMBINATORIAL~BASED PRODUCTION

gegetegecee
gataccatta
cacaacggca
gtcgcecgget
tcttatattyg
gactacgaag
atccccaagt
tatcagggca
tacceaacca
ggaatccatc
tatatcagcg
tccaaggtca
gacgccatca
gtgaaaaaag
aagtgtcaaa
cttactattg
cttcgcaact
gcaggcttca
tcaaacgaac
ggcgtcacca
ggacgtgaat
ggcttettgg
acgctcgact
cgcgacaacg
gaatgcatgy
cgattgaatc
ctetctatcet
tctctetgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1718



<210> 2
<211> 5
<212> P

<213>

<220>

<223>

WO 2006/0644796

16
RT

Synthetic

sequence

<400> 2
Met Lys Phe Leu

1
Gln

Val
Leu
Ala
65

Asn
Val
Ala
Glu
Val
145
Tyr
Leu
Trp
His
Arg
225
Gly
Iie
Leu
Asp
Ser
305
Lys
Ile
Ile
His

Gln
385

Asp
Asp
Leu
50

Pro
Pro
Glu
Asp
Arg
130
Thr
Arg
Ser
Gly
Thr
210
Phe
Arg
Phe
Ser
Glu
290
Leu
Tyr
Pro
Glu
Gln

370
Asn

Thr
Thr
35

Glu
Leu
Glu
Thr
Tyr
115
Phe
Gly
Asn
Lys
Val
195
Glu
Thr
Ile
Glu
Arg
275
Cys
Pro
Val
Ser
Gly
355

Asn

Ala

Ile
20

Val
Asp
Gln
Cys
Pro
100
Glu
Glu
Val
Leu
Ser
180
His
Asn
Pro
Asn
Ala
260
Gly
Asp
Phe
Arg
Ile
340
Gly
Glu

Ile

Artificial Seqguence

hemagglutinin ©

Gln
Cys
Leu
Ser
Leu
Glu
85

Asn
Glu
Ile
Ser
Leu
165
Tyr
His
Ala
Glu
Tyr
245
Asn
Phe
Ala
Gln
Ser
325
Gln
Trp
Gln

Asn

Val
Ile
Glu
His
Gly
70

Leu
Pro
Leu
Phe
Ala
150
Trp

Val

\Pro

Tyr
Ile
230
Tyr
Gly
Gly
Lys
Asn
310
Ala
Ser
Thr
Gly

Gly
390

Leu
Gly
Lys
Asn
55

Asn
Leu
Glu
Axrg
Pxro
135
Ser
Leu
Asn
Pro
Val
215
Ala
Txp
Asn
Ser
Cys
295
Val
Liys
Arg
Gly
Ser

375
Ile

Pro
Tyr
Asn
Gly
Cys
Ile
Asn
Glu
120
Lys
Cys
Thr
Asn
Asn
200
Ser
Lys
Thr
Leu
Gly
280
Gln
His
Leu
Gly
Met
360
Gly

Thr

(HAD)

Ala
His
25

Val
Lys
Ser
Ser
Gly
105
Gln
Glu
Ser
Gly
Lys
185
Tle
Val
Arg
Leu
Ile
265
Ile
Thr
Pro
Arg
Leu
345
Val
Tyr

Asn

Leu
10

Ala
Thr
Leu
Val
Lys
90

Thr
Leu
Sexr
His
Lys
170
Glu
Gly
Val
Pro
Leu
250
Ala
Ile
Pro
Val
Met
330
Phe
Asp
Ala

Lys

amino

Ile
Asn
Val
Cys
Ala
75

Glu
Cys
Ser
Ser
Asn
155
Asn
Lys
Asn
Ser
Lys
235
Glu
Pro
Thr
Gln
Thr
315
Val
Gly
Gly
Ala

Val
395

acid

Pro
Asn
Thx
Leu
60

Gly
Ser
Tyr
Ser
Trp
140
Gly
Gly
Glu
Gln
Ser
220
Val
Pro
Trp
Ser
Gly
300
Ile
Thr
Ala
Trp
Asp

380
Asn

Ala
Ser
His
45

Leu
Trp
Trp
Pro
Val
125
Pro
Lys
Leu
Val
Arg
205
His
Arg
Gly
Tyr
Asn
285
Ala
Gly
Gly
Ile
Tyx
365
Gln

Ser

Ala
Thr
30

Ser
Lys
Ile
Ser
Gly
110
Ser
Asn
Ser
Tyr
Leu
190
Ala
Tyr
Asp
Asp
Ala
270
Ala
Ile
Glu
Leu
Ala
350
Gly

Lys

Val

Leu
15

Asp
Val
Gly
Leu
Tyr
95

Tyr
Ser
His
Ser
Pro

175
Val

Leu

Ser
Gln
Thr
255
Phe
Pro
Asn
Cys
Arg

335
Gly

Ser

Ile

PCT/US2005/037249

Ala
Thr
Asn
Ile
Gly
80

Tle
Phe
Phe
Thr
Phe
160
Asn
Leu
Tyr
Arg
Glu
240
Ile
Ala
Met
Ser
Pro
320

Asn

Phe

400
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Lys Met Asn

Glu Arg Arg

Asp Ile Trp
435
Thr Leu
450

Lys

Arg

Val
465
Phe

Sexr

Glu Phe

Asn Gly Thr

Arg Glu Lys

515

<210> 3

<211> 1718
212> DNA
<213>

<220>
<223>

Thr Gln
405
Met Glu
420
Thr Tyr

Asp Phe

Gln Leu

Phe
Asn
Asn
His

Lys

Thr Ala

Leu Asn

Glu
440
Ser

Ala

Asp
455

Asn Asn

470

His
485
Asp

Tyr

Tyr
500
Ile

Lys

Tyr

Cys Asn

Pro Lys

Artificial Sequence

Synthetic hemagglutinin (HA)

(A/Vietnam/1194/2004/H5N1)

<400> 3

agatcttcge
aagaccaaat
tggazaagaa
aactctgtga
ggctectegg
ttgaaaaagc
agctcaaaca
cctectggag
agtcctettt
tcaagcggag
atccaaacga
tcggecacctce
acgggcaatc
acttcgaatc
gagatagtac
ctcecatggg
gecgaatgecece
ctcccececageg
tcgaaggegg
aaggctetgg
acaaagttaa
ttaataacct
acgtctggac
tccacgattc
ctaaggaget
aatccgtcag
gcgaagaaat
actcaaccgt
tgtgttcaaa

<210> 4
<211> 566
<212> PRT

aatgaagttt
ctgcatecgga
cgtcactgtt
cctggacggg
aaacccaatg
caacccagtyg
ccttetetee
cagtcacgag
ctttcgeaac
ctataacaac
cgcagctgaa
gacgttgaac
tggeegeatg
aaatggcaac
aatcatgaag
ggcgatcaat
aaaatatgte
cgaaaggagyg
atggcagggce
ttatgcageg
ctectattatc
cgagegecge
ttacaatgcc
caacgttaag
tggcaacggt
aaatggcacce
ttectggtgte
cgettectee
tggctcectt

cttecaagttc
tatcatgcaa
acccatgcac
gtcaagecece
tgcgacgagt
aacgatctgt
cgtatcaatc
gcatcactgg
gtegtetgge
actaaccagy
cagacaaaat
cagcgacttg
gaattttttt
ttcatcgeac
tcagagecttg
agcagecatgce
aagtcgaatc
cggaagaagce
atggtegacyg
gacaaggaat
gacaaaatga
atcgagaact
gagttgctcg
aacctctacyg
tgctttgagt
tacgactacc
saacttgaat
ctegeecteg
caatgteget

Val
Lys
425
Leu
Asn
Ala

Asn

Tyr
505

Gly
410
Lys

Lys
Val

Leu Val

Val Lys
Glu
475
Cys

Lys

Glu
490

Ser Glu

gene

ttccagecact
acaactccac
aagacatcct
ttattttgeg
ttatcaatgt
gctatceccgg
actttgagaa
gcgtcagecag
tcatcaagaa
aagacctect
tgtaccagaa
tcececgaat
ggaccatcct
ccgaatacgce
aatatggcaa
ctttccataa
gecetegtget
geggtetttt
gotggtacgy
cgacacaaaa
acacccaatt
tgaacaaaaa
tgctcatgga
acaaggtgag
tctaccacaa
cccaatactce
ctatecggaat
ctatcatggt
aatctaga

Glu Phe Asn

Asp Asp Gly
430
Leu Glu
445

Leu

Leu

Asn
460
Ile

Ty

Gly Asn

Met Glu Sexr

Glu Ser Lys

510

catccecegece
cgaacaagtc
ggaaaaaacg
cgattgctca
cccegagtgg
cgattttaac
gattcagatc
cgcetgtect
gaactccacyg
tgtcctgtgg
tcectactacg
tgcgactcega
caagccaaac
ctacaagatc
ctgtaatacy
cattcaccce
cgcaaccgge
cggtgeaate
ataccatcac
ggcaattgac
cgaggeegtyg
gatggaggat
aaatgaaaga
actccaactce
gtgcgataac
cgaagaagca
ctaccaaatc
tgceggtett
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Lys Leu
415
Phe Leu

Asn Glu

Glu Lys

Gly Cys
480
Val Lys
495

Leu Asn

gcgectegecce
gataccatta
cacaacggca
gtcgeccgget
tecttatattg
gactacgaag
atccccaagt
tatcagggca
tacccaacca
ggaatccatc
tatatcageg
tccaaggtca
gacgccatceca
gtgaaaaaag
aagtgtcaaa
cttactattyg
cttecgeaact
gcaggcttca
tcaaacgaac
ggcgtcacca
ggacgtgaat
ggcttettgyg
acgctcgact
cgcgacaacg
gaatgecatgg
cgattgaatc
ctectetatet
tctectetgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1718
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<213> Artificial Sequence

<220>
<223> Synthetic hemagglutinin (HA)

<400> 4
Met Lys Phe Leu Gln Val Leu Pro Ala Leu Ile Pro Ala Ala Leu Ala
1 5 10 15
Gln Asp Gln Ile Cys Ile Gly Tyr His Ala Asm Asn Ser Thr Glu Gln
20 25 30
val Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp
35 40 45
Tle Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val
50 55 60
Lys Pro Leu Ile Leu Arg Asp Cys Ser Val Al a Gly Trp Leu Leu Gly
65 70 75 80
Asn Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile
85 90 95
Val Glu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gly Asp Phe
100 105 110
Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe
115 120 125
Glu Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Ser His Glu Ala
130 135 140
Ser Leu Gly Val Ser Ser Ala Cys Pro Tyr Gin Gly Lys Ser Ser Phe
145 150 155 160
Phe Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr
165 170 175
Ile Lys Arg Ser Tyr Asn Asn Thr Asn Gln GlLu Asp Leu Leu Val Leu
180 185 190
Trp Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr
195 200 205
Gln Asn Pro Thr Thr Tyr Ile Ser Val Gly Thir Ser Thr Leu Asn Gln
210 215 220
Arg Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser
225 230 235 240
Gly Arg Met Glu Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile
245 250 255
Asn Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys
260 265 270
Ile Val Lys Lys Gly Asp Ser Thr Ile Met Lys Ser Glu Leu Glu Tyxn
275 280 285
Gly Asn Cys Bsn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser
290 295 300
Ser Met Pro Phe His Asn Ile His Pro Leu Thir Ile Gly Glu Cys Pro
305 310 315 320
Lys Tyr Val Lys Ser Asn Arg Leu Val Leu Alda Thr Gly Leu Arg Asn
325 330 335
Ser Pro Gln Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala
340 345 350
Ile Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met val Asp Gly Trp
355 360 365
Tyr Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp
370 ‘ 375 380
Lys Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn
385 390 395 400
Ser Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu
405 410 415
Phe Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu
420 425 430
Bsp Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu
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435 440 445
Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn
450 455 460
Leu Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu
465 470 475 480
Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met
485 490 495
Glu Ser Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu
500 505 510
Ala Arg Leu Asn Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile
515 520 525
Gly Ile Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu
530 535 540
Ala Leu Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn
545 550 555 560
Gly Ser Leu Gln Cys Arg
565

<210> 5

<211> 776

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic Ml matrix protein
(A/Vietnam/1194/2004/H5MN1)

<400> 5

agatcttecge aatgtctctt ctcactgamag ttgaaactta cgtgetttcce atcatccegt 60
ctggtccact caaagctgaa atcgcacmaa aacttgaaga tgtcttegec ggcaagaaca 120
ctgatctecga agctctcatg gaatggetga aaacgcgceccc gattctctca ccactcacca 180
agggcatcct cggttttgte tttaccctta cagtcccete agaacgcgga ctccaaagac 240
gtagatttgt gcaaaacgce ctgaacggta acggagaccce taacaatatg gaccgcgcag 300
tcaagctecta caaaaaactc aagagagaga ttactttceca cggtgctaag gaagttgccc 360
tctcatatte taccggtget ctegettott geatgggect catttacaac cgecatgggaa 420
cggttaccac tgaagttgct ttiggeccttg tctgcgccac atgcgaacaa attgcectgact 480
ctcaacatcg ctctcatcgt caaatggocca caatcacaaa ccccctcatce cgacacgaaa 540
atagaatggt cctegeatca acaacagcaa aggctatgga acaaatggea ggctcatcag 600
aacaggcagce cgaagctatg gagatcgcaa accaagecccg acagatggtt caagctatge 660
gcaccattgg cactcaccect aattcctaag caggtcecttag agacaatcte ctcecgaaaate 720
ttcaagececta ccaaaaacga atgggcgticce aaatgcaacg ctttaaataa tctaga 776

<210> 6

<211> 252

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Ml protein

<400> 6

Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Ile Pro
1 5 10 15
Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Lys Leu Glu Asp Val Phe

20 25 30
Ala Gly Lys Asn Thr Asp Leu G1lu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45
Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 55 60

Thr Leu Thr Val Pro Ser Glu Axrg Gly Leu Gln Arg Arg Arg Phe Val



65
Gln

Val
Lys
Gly
Gly
145
Ser
Asn
Ala
Ala
Ser

225
Gln
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Asn
Lys
Glu
Leu
130
Leu
His
Arg
Gly
Arg
210

Ser

Lys

Ala
Leu
Val
115
Ile
Val
Arg
Met
Ser
195
Gln
Ala

Arg

Leu
Tyr
100
Ala
Tyr
Cys
Gln
vVal
180
Ser
Met
Gly

Met

Asn
85

Lys
Leu
Asn
Ala
Met
165
Leu
Glu
Val

Leu

Gly
245

70
Gly

Lys
Ser
Arg
Thr
150
Ala
Ala
Gln
Gln
Arg

230
Val

Asn
Leu
Tyr
Met
135
Cys
Thr
Ser
Ala
Ala
215

Asp

Gln

Gly
Lys
Ser
120
Gly
Glu
Ile
Thr
Ala
200
Met

Asn

Met

Asp
Arg
105
Thr
Thr
Gln
Thr
Thr
185
Glu
Arg

Leu

Gln

Pro
90

Glu
Gly
Val
Ile
Asn
170
Ala
Ala
Thr

Leu

Arg
250

75
Asn

Ile
Ala
Thr
Ala
155
Pro
Lys
Met
Ile
Glu

235
Phe

Asn
Thr
Leu
Thr
140
Asp
Leu
Ala
Glu
Gly
220

Asn

Lys

Met
Phe
Ala
125
Glu
Sexr
Ile
Met
Ile
205
Thr

Leu

Asp
His
110
Ser
Val
Gln
Arg
Glu
190
Ala
His

Gln

Arg
Gly
Cys
Ala
His
His
175
Gln
Asn
Pro

Ala
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80
Al a

Al a
Met
Phe
Arg
160
GlLu
Met

Gln

Asn

Tyr
240
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