rens ;47 003580

1/8

SEQUENCE LISTING
<110> NOVARTIS AG
<120> VACCINATION WITH MULTIPLE CLADES OF H5 INFLUENZA A VIRUS
<130> PO4S?LBWO
<140> PCT/IB2D0OAB/
<1Y4L> 200&8-11-25
<150> US EL/004334
<151> 200?-11-2b
<150> 6B 0810305-3
<1L5L> 2008~0L-05
<lk0> 1k
<170> SeqWdin99. version 1.02
<210> 1
<211> 1707
<2le> DNA '
<2k3> Influenza A virus (A/Hong Kong/213/03)
<j4o0> 1
atggagaaaa tagtgcttct ttttgcaata gtcagtcttg ttaaaagtga tcagatttgc &0
attggttacc atgcaaacaa ctcgacagag caggttgaca caataatgga aaagaacgtt 120
actgttacac atgcccaaga catactggaa aagacacaca acgggaagct ctgcgatcta 180
gatggagtga agcctctaat tttgagagat tgtagtgtag ctggatggct cctcggaaac 240
ccaatgtgtg acgaattcat caatgtgccg gaatggtctt acatagtgga gaaggccaat 00
ccagccaatg acctctgtta cccaggggat ttcaacgact atgaagaatt gaaacaccta 3LD
ttgagcagaa taaaccattt tgagaaaatt cagatcatcc ccaaaaattc ttggtccagt 420
catgaagcct cattaggggt gagctcagca tgtccatacc aaggaaagtc ctcctttttc 440
aggaatgtgg tatggcttat caaaaagaac aatgcatacc caacaataaa gaggagctac 540
aataatacca accaagaaga tcttttggta ttgtggggga ttcaccatcc taatgatgceg L0OO
gcagagcaga ctaggctcta tcasaaaccca accacctaca tttccgttgg gacatcaaca bkO
ctaaaccaga gattggtacc aaaaatagct actagatcca aagtaaacgg gcaaaatgga 720
aggatggagt tcttctggac aattttaasaa ccgaatgatg caatcaactt cgagagcaat 740
ggaaatttca ttgctccaga atatgcatac aaaattgtca agaaagggga ctcagcaatt 840
atgaaaagtyg aattggaata tggtaactgc aacaccaagt gtcaaactcc aatgggggcg 900
ataaactcta gtatgccatt ccacaatata caccctctca ccatcgggga atgccccaaa 960
tatgtgaaat caascagatt agtccttgcg actgggctca gaaatagccc tcaaagagag 1020
agaagaagaa aaaagagagg attatttgga gctatagcag gttttataga gggaggatgg 1080
cagggaatgg tagatggttg gtatgggtac caccatagca atgagcaggg gagtgggtac 1140
gctgcagaca aagaatccac tcaaaaggca atagatggag tcaccaataa ggtcaactcg 1200
atcattgaca aaatgaacac tcagtttgag gccgttggaa gggaatttaa taacttagas 12k0
aggagaatag agaatttaasa caagaagatg gaagacggat tcctagatgt ctggacttat 1320
aatgctgaac ttctggttct catggaeaat gagagaactc tagactttca tgactcaast 1350
gtcaagaacc tttacgacaa ggtccgacta cagcttaggag ataatgcaaa ggagctgggt Luyu0
aacggttgtt tcgagttcta tcacaaatgt gataatgaat gtatggaaag tgtaagaaac 1500
ggaacgtatg actacccgca gtattcagaa gaagcasgac taaaaagaga ggaaataagt 15E0
ggagtaaaat tggagtcaat aggaacttac caaatactgt caatttattc tacagtggcg 1520
agttccctag cactggcaat catggtagct ggtctatctt tatggatgtg ctccaatggg 1580
tcgttacaat gcagaatttg catttaa 1707
<21L0> 2
<21ll> 1707
<2le> DNA
<g213> Influenza A virus (A/Indonesia/5/05)
<400> e
atggagaaaa tagtgcttct tcttgcaata gtcagtcttg ttaaaagtga tcagatttgce kO
attggttacc atgcaaacaa ttcaacagag caggttgaca caatcatgga aaagaacgtt 120
actgttacac atgcccaaga catactggaa sagacacaca acgggaagct ctgcgatcta 180



gatggagtga
ccaatgtgtyg
ccaaccaatg
ttgagcagaa
catgaagcct
agaaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
aggatggagt
ggaaatttca
atgaaaagtg
ataasactcta
tatgtgaaat
agcagaagaa
cagggaatag
gctgcagaca
atcattgaca
aggagaatag
aatgccgaac
gttaagaacc
aacggttgtt
ggaacgtaca
ggggtaaaat
agttccctag
tcgttacaat

<2l0> 3

<2Ll> LkL5
<elc> DNA
<213>

<4ga> 3

agtcttgtta
gttgacacaa
acacacaatg
agtgtagctg
tggtcttaca
aacgactatg
atcatcccca
ccataccttg
acatacccaa
tgggggattc
acctatattt
agatccaaag
aatgatgcta
attgtcaaga
accaagtggc
cctctcacca
ggactcagaa
atagcaggtt
catagcaatg
gatggagtta
gttggaaggg
gacggattcc
agaactctag
cttagggata
aatgaatgta
gcaagactaa
atactgtcaa
ctatctttat

<210> y
<211> 1t6
<2l2> DNA

agcctctaat
acgaattcat
acctctgtta
taaaccattt
catcaggagt
tatggcttat
accaagaaga
caaggctata
gattggtacc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caaacagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
agaatttaaa
ttctggttct
tctacgacaa
tcgagttcta
actatccgca
tggaatcaat
cactggcaat
gcagaatttg

4

aaagtgatca
taatggaaaa
ggaagctctg
gatggctcct
tagtggagaa
aagaactgaa
aaagttcttg
ggaagtcctc
caataaagag
accatcctaa
ccgttggaac
taaacgggca
tcaatttcga
aaggggactc
daactccaat
tcggggaatg
atacccctca
ttatagaggg
agcaggggag
ccaataaggt
aatttaataa
tagatgtctg
actttcacga

atgcaaagga,

tggaaagtgt
acagagagga
tttattcaac
ggatgtgctc

)

tttaagagat
caatgtaccg
cccagggagt
tgagaaaatt
gagctcagca
caaaaagaac
tcttttggta
tcaaaaccca
aaaaatagct
aattttaaaa
atatgcatac
tggtaactgc
ccacaacata
agtccttgca
actatttgga
gtatggatac
tcasaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacta
tcacaaatgt
gtattcagaa
aggaacttac
catgatggct
catttaa

gatttgcatt
gaacgttact
cgatctagat
cggaaaccca
ggccagtcca
acacctattg
gtccaatcat
ctttttcaga
gagctataat
tgatgcggca
atcaacacta
aagtggaaga
gagtaatgga
atcaattatg
gggggcgata
ccccaaatat
aagagagaga
aggatggcag
tggatacgct
caactcgatc
cttagaaagg
gacttataat
ctcaaatgtc
gctgggtaac
aaaaaacgga
aataagtgga
agtggcgagt
caatggatcg

tgtagtgtag
gaatggtctt
ttcaacgact
caaatcatcc
tgtccatacc
agtacatacc
ctgtggggaa
accacctata
actagatcca
cctaatgatg
agaattgtca
gaacaccaagt
caccctctca
acagagctca
gctatagcay
caccatagca
atagatggag
gccgttggaa
gaagacgggt
gagagaactc
cagcttaggg
gataatgast
gaagcaagat
caaatactgt
ggtctatctt

ggttaccatg
gttacacatg
ggagtgaagc
atgtgtgacg
gccaatgacc
agcagaataa
gaagcctcat
aatgtggtat
aataccaacc
gagcagacaa
aaccagagat
atggagttct
aatttcattg
aaaagtgaat
aactctagta
gtgaaatcaa
agaagaaaaa
ggaatggtag
gcagacaaag
attgacaaaa
agaatagaaa
gctgaacttc
aagaaccttt
ggctgtttcg
acgtatgact
gtaaaattgyg
tccctagcac
ttac

YCI/IB20 ;87 003580

ctggatggct
acatagtgga
atgaagaact
ccaaaagttc
tgggaagtcc
caacaataaa
ttcaccatcc
tttccattygg
aagtaaacgg
caatcaactt
agaaagggga
gtcaaactcc
ccatcgggga
gaaatagccc
gttttataga
atgagcaggg
tcaccaataa
gggaatttaa
ttctagatgt
tagactttca
ataatgcaaa
gtatggaaag
taaaaagaga
caatttattc
tatggatgtg

caaacaactc
cccaagacat
ctctaatttt
aattcatcaa
tctgttaccc
accattttga
caggggtgag
ggcttatcaa
aagaagatct
agctctatca
tggtaccaaa
tctggacaat
ctccagaata
tggaatatgg
tgccattcca
acagattagt
agagaggact
atggttggta
aatccactca
tgaacactca
atttaaacaa
tggttctcat
acgacaaggt
agttctatca
acccgcagta
aatcaatgqgg
tggcaatcat

cctcgggaac
gaaggccaat
gaaacaccta
ttggtccgat
ctcctttttt
gaaaagctac
taatgatgcg
gacatcaaca
gcaaagtgga
cgagagtaat
ctcagcaatt
aatgggggcyg
atgccccaaa
tcaaagagag
gg9gaggatgg
gagtgggtac
ggtcaactca
taacttagaa
ctggacttat
tgactcaaat
ggagctgggt
tataagaaac
ggaaataagt
aacagtgacg
ctccaatgga

Influenza A virus (A/Chicken/Hong Kong/SF219/01)

gacagagcag
attggaaaag
gagagattgt
tgtgccggaa
aggggatttc
gaaaattcag
ctcagcatgt
aaagaacagt
tttggtactg
daacgceaacc
aatagctact
tttaaagccg
tgcatacaaa
taactgcaac
caacatacac
ccttgcgact
atttggagct
tgggtaccac
aaaggcaata
gtttgaggcc
gaagatggaa
ggaaaatgag
ccgactacag
caaatgtgat
ttcagaagaa
aacttaccaa
ggtagctggt

2/8

2ud
300
E1593]
a0
Han
540
00
bED
720
r:1s]
440
900
9kL0
loeg
10an
1140
1200
1260
1320
1380
440
1500
1560
1k20
LkLao
L7a7

&0
120
180
240
300
3kL0
y2go
yad
540
&L00
bkO
720
780
a4o
900
&0
1020
1040
L3140
1200
12k0
1320
13480
Luu0
1500
1560
1b20
Lb5H



<213>

<ypa> Y
atggagaaaa
attggttacc
actgtaacac
gatggagtga
ccaatgtgtg
ccagccaatg
ttgagcagaa
catgaagcct
agaaatgtgg
dataatacca
gcagagcaga
ctaaaccagsa
aggatggagt
ggaaatttca
atgaaaagtyg
ataaactcta
tatgtgaaat
agaaggagaa
cagggaatgg
gctgcagaca
atcattaacsa
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaaat
agttccctag

<210> 5
<2ll>
<gle>
<g1L3>

<yo0> 5
atggagaaaa
attggttacc
actgttacac
gatggagtga
ccaatgtgtg
ccagccaata
ttgagcagaa
catgaagcct
aggaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
agaatggagt
ggaaatttca
atgaaaagtg
ataaactcta
tatgtgaaat
ataagaagaa
cagggaatgg
gctgcagaca
atcattgaca
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaazat

tagtgctict
atgcaaacas
atgcccaaga
agcctctaat
acgaattcat
acctctgtta
taaaccattt
cactaggggt
tatggcttat
accaagaaga
taaagcttta
ggttggtacc
tcttctggac
ttgctccagqa
aattggaata
gtatgccatt
caaacagatt
aaaagagagg
tagacggttg
aagaatccac
aaatgaacac
aaaatttaaa
ttctggttct
tttacgacaa
tcgagttcta
actacccgceca
tggaatcaat
cactggcaat

1k948
DNA
Influenza A virus (A/duck/Guangxi/1lL81/2004)

tagtgcttct
atgcaaacaa
atgcccaaga
agcctctaat
atgaattcat
acctctgtta
taaatcattt
catcaggggt
tatggcttat
gtcaagaaga
caaagctcta
gattggtacc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caagcagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
agaatttaaa
ttctggttct
tttacgacag
tcgagttcta
actacccgca
tggaatcgat

tcttgcaata
ctcgacagtg
catactggaa
tttaagagat
caatgtgccc
cccaggggat
tgagaaaatt
gagctcagca
caaaaagaac
tcttttagta
tcaaaaccca
aacaatagct
aattttaaag
atatgcatac
tggtaactgc
ccacaacata
agtccttgca
actatttgga
gtatgggtac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
agtccgacta
tcacaaatgt
gtattcagaa
gggaacctac
catggtagct

tcttgcaata
ctcgacagag
catactggaa
tttgagagat
caatgtgccg
cccaggagat
tgagaaaatt
gagctcagca
caaaaagaac
tcttttggta
tcasaaaccca
aaaaatagct
aattttaaag
atatgcctac
tggtaactgc
ccacaacata
agtccttgcg
actatttgga
gtatgggtac
tcaaaaggca
tcaatttgag
caaaaagatg
catggaaaat
ggtccgacta
tcacaagtgt
gtattcagaa
aggaacttac

atcagtcttg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
cagatcatcc
tgtccatacc
agttcatacc
ttgtggggga
aacacctata
actagatcca
ccgaatgata
aaaattgtca
aacaccaagt
caccctctca
actggactca
gccatagcecag
caccatagca
atagatggaa
gccgttggac
gaagacggat
gaaagaactc
cagcttaggg
gatgatgaat
gaagctagac
caaatactgt
ggtctatctt

gtcagtcttg
caggttgata
aagacacaca
tgtagtgttg
gaatggtctt
ttcaacgact
cagatcatcc
tgtccatacc
agtgcatacc
ctgtggggga
actacctata
actagatcca
ccgaatgatg
a@aattgtca
aacaccaaat
caccctctca
acagggctca
gctatagcag
caccatagca
atagatggag
gccgttggaa
gaggacggat
gagagaactc
cagcttagag
gacaatgaat
gaagcaagac
caaatattgt

PULIBZ0 55/ 003580

Influenza A virus (A/chicken/Guiyang/44l/200L)

ttaaaagtgsa
cgataatgga
atgggaagct
ctggatggct
acatagtgga
acgaagaact
ccaaaagttc
tgggggagtc
caacaataaa
tccatcaccc
tttccgttgg
aagtaaacgg
ctatcaattt
agaaagggga
gtcaaactcc
ccatcgggga
gaaataccct
gttttattga
atgagcaggg
tcaccaataa
gggaatttag
tcctagatagt
tagactttca
ataatgcaaa
gtatggaaag
taaacagaga
caatttactc
tatggatg

ttaaaagtga
caataatgga
acgggaaact
cgggatggct
acatagtgga
atgaagaact
ccaaaagttc
aggggaggcec
ctacaataaa
ttcaccatcc
tttccgttgg
aagtaaacgg
ctatcaactt
agaaagggga
gtcaaactcc
ccatcgggga
ggaatagccc
gctttataga
acgagcaggg
tcaccaatsaa
gggaatttaa
tcctagatgt
tagactttca
ataatgcaaa
gcatggaaag
tazagagaga
caatttattc

tcagatttgc
aaagaatgtt
ctgcagtcta
cctcggaaac
gaaggccagt
gaaacaccta
ttggcccaat
ctcctttttc
gaggagctac
taatgatgcg
aacatcaacsa
gcaaagtgga
cgagagtaat
ctcagcaatt
aatgggggcg
atgccccaaa
tcaaagagag
gggaggatgg
gagtggatac
ggtcaactcg
taacttagaa
ctggacttat
tgactcaaat
agagctgggt
tgtaaaaaac
ggagataaat
aacagtggcg

tcagatttac
aaagaatgtt
ctgcgatcta
cctcggaaac
gaaggccagt
aaaacaccta
ttggtccaat
ctcctttttc
gaggagctac
taatgatgcyg
aacatcaaca
gcagagtgga
cgagagtaat
ctcagcaatt
aatgggggcg
atgccccaag
tcaaagagag
gggaggatag
gagtggatac
agtcaattcg
taatttagaa
ctggacttat
tgactcaaat
ggagctgggg
tgtaagaaac
ggaaataagt
aacagtggcg

3/8

kO
iz20
180
cu0
300
3k0
4yen
480
540
00
tkO
720
740
auo
300
9k0
1020
1080
3140
X200
X2k0
X320
1380
440
1500
1560
1620
1bLa

LO
120
180
240
3joo
360
420
4480
su0
Loao
b0
720
780
a8u0
a0
&0
1020
10480
1340
1200
12k0
1320
1340
1440
1500
15L0
1b20



FULMBZY 557 003580

agttccctag cactggcaat catggtagct ggtctatctt tatggatgtg ctccaatgga

tcgttacaat

<210> b
<211>
<2le>
<2l3>

<4po> 15
atggagaaas
attggttacc
actgttacac
gatggagtga
ccaatgtgtg
ccagccaatg
ttgagcagasa
catgaagcct
agaaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
agaatggagt
ggaaatttca
atgaaaagtg
ataaactcta
tatgtgaaat
agaagaagaa
cagggaatgg
gctgcagaca
atcattgaca
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaaat
agttccctag
tcgttacaat

<210> ?
<21l>
<2lLe>
<213>

<400> ?
atggagaaaa
gttggttacc
actgttacac
gatggagtga
cctatgtgtg
ccagccaatg
ttgagcagaa
catgaagcct
agaaatgtgg
accaatacca
acagagcaga
ctaaaccaga
agaatggagt
ggaaatttca
atgaaaagtg
ataaattcta
tatgtgaaat
ggaagaagaa
cagggaatgg
tctgcagaca

gcagaatt

3707
DNA
Influenza A virus (A/tree sparrow/Henan/4/2004)

tagtgcttct
atgcaaacaa
atgcccaaga
aacctctaat
acgaattcat
acctctgtta
taaaccattt
catcaggggt
tatggcttat
accaagaaga
caaagctcta
gattggtacc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caaacagatt
aaaagagadg
tagatggtta
aagaatccac
aaatgaacac
aaaatttaaa
ttctggttct
tttacgaaaa
tcgagttcta
actacccgca
tggaatcaat
cactggcaat
gcagaatttg

1707
DNA
Influenza A virus (A/chicken/Shanxi/2/200k)

tagtgcttct
atgcaaacaa
atgctcaaga
agcctctcat
acgaatttat
gcctctgtta
taaaccattt
catcaggggt
tatggcttat
accaagaaga
taaagatcta
gattggtacc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caaacagatt
daaagagagg
tagatggttg
aagaatccac

tcttgcaata
ctcgacagag
catactggaa
tttaagagat
caatgtgccg
cccaggggat
tgagaaaatt
gagctcagcea
caaaaagaac
tcttttggta
tcaaaaccca
aaaaatagct
aattttaaag
atatgcatac
tggtaactgc
ccacaacata
agtccttgcg
actatttgga
gtatgggtac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacta
tcacaaatgt
gtattcagaa
aggaacttac
catggtagct
catttaa

tcttgcaata
ctcaacagag
catactggag
tttgaaagat
caatgtgtcg
cccaggggat
tgagaaaatt
gagctcagca
caaaaagaat
tcttttggta
tcaaaaccca
aaaaatagct
aattttaaag
atatgcatac
tggtaactgc
ccacaacata
agtcctcacg
actatttgga
gtataggtac
tcaaaaggca

gtcagtcttg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
cagatcatcc
tgtccatacc
agtgcatacc
ctgtggggga
accacctata
actagatcca
ccgaatgacg
aasaattgtca
aacaccaagt
caccctctca
acagggctca
gctatagcag
caccatagca
atagatggag
gccgttggaa
gaggacggat
gagagaactc
caacttaggg
gataatgaat
gaagcaagac
caaatactgt
ggtctatctt

atcggtcttg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaatgact
aagatcatcc
tgttcctatc
aatacatacc
ctgtggggga
accacctatsa
actaaatccc
ccgaatgatg
aaaattgtca
aacaccaagt
caccctctca
actggactca
gccatagcag
caccatagca
atagatggag

ttaaaaqtga
caataatgca
acgggaagct
ctggatggct
acatagtgga
atgaagaact
ccaaaagttc
aggggagtcc
caacaataaa
ttcaccatcc
tttccgttgg
aagtaaatgg
ctatcaactt
agaaagggga
gtcaaactcc
ccatcgggga
gaaatagccc
gttttataga
atgagcaggg
tcaccaataa
gggaatttaa
tcctagatgt
tagactttca
ataatgcaaa
gtatggaaag
taaacagaga
caatttattc
tatggatqgtg

ttaaaagtga
caataatgga
acgggaagct
ctggatggcet
acatagtgga
atgaagaact
ccaaaagttc
tggggaagcc
caccaataaa
ttcaccatcc
tttccgttgg
aagtgaacag
ctatcaattt
agaaaggggs
gtcaaactcc
ccatcggggea
gaaatgcccc
ggtttataga
atgagcaggg
tcaccaataa

tcagatttgc
aaagaacgtt
ctgcgatcta
cctcggaaac
gaaggccagt
gaaacaccta
ttggtccgat
ctcectttttc
gaggagctac
taatgatgcg
aacatcaaca
gcaaagtgga
cgagagtaat
ctcagcaatt
aatgggggcg
atgccccaaa
tcaaagagag
gggaggatgg
gagtggatac
ggtcaactcg
taacttagaa
ctggacttat
tgactcaaat
ggagctgggt
tgtaaaaaac
ggaaataagt
aacagtggtg
ctccaatgga

tcagatttgc
aaagaacgtt
ctgcgaccta
cctcggaaac
gaaggccagt
gaaacaccta
ttggtccaat
ctcctttttc
ggtgaactac
caacgatgag
aacatcaaca
gcaaagtgga
cgatagtaat
ctcagcgatt
aatgggggcg
atgccccaaa
tcaaagagag
gggaggatgg
gagtaggatac
ggtcaactcg

4/8
1La0
1h98

L0
120
140
240
300
3k0
420
480
540
00
LbD
720
780
840
900
960
1020
1080
1140
Leno
12k0o
1320
1380
1440
1500
1L5k0
ike20
1ka0
1707

LD
k20
140
24
306
360
4ed
W&o
540
LCO
bkEO
70
780
auo
700
960
10e0
1040
1140
x200



atcattgaca
aggagaatag
aacgctgaac
gtcaagaacc
aacggttgtt
agaacgtatg
ggagtaaaat
agttccctag
tcgttacaat

<21.0> a
<2ll>
<2l2>
<2l3>

<400> 8

atggagaaaa
attggttacc
actgttacac
gatggagtga
ccaatgtgtg
ccagccaatg
ttgagcagaa
catgaagcct
agaaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
aggatggagt
ggaaatttca
atgaaaagtg
ataaactcta
tatgtgaaat
agaagaagaa
cagggaatgg
gctgcagaca
atcattgaca
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaaat
agttccctag
tcgttacaat

<2iD> 9
<211l>
<2le>
<213>

<400> 9

atggagaaaa
attggttacc
actgttacac
gatggggtga
ccaatgtgtyg
ccagccaatg
ttgagqcagaa
catgaagcct
agaaatgtgg
aataatacca
acagagcaga
ctaaaccaga
aggatggagt

aaatgaacac
agaatttaaa
ttctggttct
tttacgacaa
tcgaattcta
actacccgca
tggaatcaat
cattggcaat
gcagaatttg

ird1ire
DNA
Influenza A virus (A/Chicken/Henan/L2/2084)

tagtgcttct
atgcaaacasa
atgcccaaga
agcctctaat
acgaattcat
gcctctgtta
taaaccattt
catcaggggt
tatgacttat
accaagaaga
caaggctcta
gattggtacc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caaacagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
agaatttaaa
ttctggttct
tttacgacaa
tcgagttcta
actacccgca
tggaatcaat
cactggcaat
gcagaatttg

LE95
DNA
Influenza A virus (A/duck/Guangxi/27?25/2005)

tagtgcttct
atgcaaacaa
atgcccaaga
agcctctaat
acgaattcat
acctctgtta
taaaccattt
catcaggggt
tatggcttat
accaagaaga
caaagctcta
gattggtacc
tcttctggac

tcagtttgag
caaaaagatg
catggaaaat
ggtccgactg
tcacaaatgt
gtattcagaa
ggtaacttac
catggtggct
catttga

tcttgcaata
ctcgacagag
catactggasa
tttgagagat
caatgtgccg
cccaggggat
tgagaaaatt
gagctcagcea
caaaaagaac
tcttttggta
tcaaaaccca
aaaaatagct
aattttaaaa
atatgcatac
tggtaactgc
ccacaacata
agtccttgcg
actatttgga
gtatgggtac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacta
tcacaaatgt
gtattcagas
aggaacttac
catggtagct
catttaa

tcttgcaata
ctcgacagag
catactggaa
tttgagagat
caatgtaccg
cccaggtgat
tgagaasaatt
gagctcagca
caaaaagaac
tcttttggta
tcaaaaccca
aaaaatagct
aattttaaaa

ggcgttgtta
gaagacggat
gagagaactc
cagcttaggg
gataatgaat
gaagcaagac
caaatactat
ggtctatctt

gtcagtcttg
caggttgacs
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
cagatcatcc
tgcccatacce
agtacatacc
ctgtggggga
accacctata
actagatcca
ccgaatgatg
aaaattgtca
adacaccaagt
caccctctca
actgggctca
gctatagcag
caccatagca
atagatggag
gccgttggaa
gaagacggat
gagagaactc
cagcttaggg
gataatgaat
gaagcaagac
caaatactgt
ggtctatctt

gtcagtcttyg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgatt
cagatcatcc
tgtccatacc
agtgcatacc
ctgtggggga
accacttata
accagatcca
ccgaatgatg

rC17B20 , 3/ 003580

gggaaattaa
tcctagatgt
tagactttca
ataatgcaaa
gtatggaaag
taaacagaga
caatttattc
tatggatgtg

ttaaaagtga
caataatgga
acgggaaact
ctggatggct
acatagtgga
atgaagaact
ccaaaagttc
agggaaagtc
caacaataaa
ttcaccatcc
tttccgttgg
aagtaaacgg
caatcaactt
agaaagggga
gtcaaactcc
ccatcgggga
gaaatagccc
gttttataga
atgagcaggg
tcaccaataa
gggaatttaa
tcctagatgt
tagactttca
ataatgcaaa
atatggaaag
taaaaagaga
caatttattc
tatggatgtg

ttaaaagtga
caataatgga
atgggaagct
ctggatggct
acatagtgga
atgaagaact
ccaaaagttc
tgggaaagcc
caacaataasa
ttcaccatcc
tttccgttgg
aagtaaacgg
caatcaactt

taacttagaa
ctggacttat
tgactcaaat
ggagctgggt
tgtaaaaaac
ggaaataagt
aacagtggcg
ctccaatgga

tcagatttgc
aaagaacqgtt
ctgcgatcta
cctcggaaac
gaaggccagt
gaaacaccta
ttggtccaat
ctcctttttc
gaggagctac
taatgatgcg
aacatcaaca
gcaaagtggea
cgagagtaat
ctcagcaatt
aatgggggca
atgccccaaa
tcaaagagag
gggaggatgg
gagtggatac
ggtcaactcg
taacttagaa
ctggacttat
tgactcaaat
ggagctgggt
tgtaagaaac
ggasataagt
aacagtgacg
ctccaatgga

tcagatttagc
aaagaacgtt
ctgcgaccta
cctcgggaac
gaaggccagt
gaaacaccta
ttggcccaac
ctcctttttc
gaggagctac
taatgatgag
aacatcaaca
gcaaagtgga
cgagagtaat

5/8
1260
1320
1340
1440
L5p0
L5L0
3620
1EA0
1707

L0
120
La0
2un
300
&0
4eo
4an
540
L0O
&60
720
780
aud
900
9kd
1020
1040
1140
l2a0
l2t0
1320
1380
1440
1500
1560
Lk20
1bA&0
1707

LB

120
1ad0
2ug
300
3k0
el
480
540
k00
bk
720
780



ggaaatttca
atgaaaagtg
ataaactcta
tatgtgaaat
agaagaagaa
cagggaatgg
gctgcagaca
atcattgaca
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaaat
agttccctag
tcgttacaat

<210>
<2li>
<212>
<21L3>

10

<ygo> 10
atggaaagaa
attggttacc
actgttacac
aatggagtga
cctatgtgtg
ccagccaatg
ttgagcagaa
catgatgcct
agaaatgtgg
aataatacca
gcagagcaga
ctgaaccaga
agaatggagt
ggaaatttca
atgaaaaqtg
ataaactcta
tatgtgaaat
agasgaagaa
cagggaatgg
tctgcagaca
atcattaacs
aggaggatag
aatgctgaac
gtcaagaacc
aatggttgtt
ggaacgtatg
ggagtaaaat
agttccctag
tcgttacaat

<2lid>
<21l1>
<2dle>
<2k3>

11

<4y0a> 11
atggagaaaa
attggttacc
actgttacac
gatggagtga
ccaatgtgtg
ccagccaatg

ttgctccaga
aattggaata
gtatgccatt
caaacagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
agaatttaaa
ttctggttct
tttacgacaa
tcgagttcta
actacccgca
tggaatcaat
cgctggcaat
gcaga

L7ov
DNA
Influenza A virus (A/Hong Kong/15kL/97)

cagtgcttct
atgcaaacaa
atgcccaaga
agcctctcat
acgaattcat
acctctgtta
taaaccattt
catcaggggt
tatggcttat
accaagaaga
caaagctcta
gattggttcc
tcttctggac
ttgctccaga
aattggaata
gtatgccatt
caaacagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
agaatttaaa
ttctggttct
tttacgacasa
tcgaattcta
actacccgea
tggaatcaat
cactggcaat
gcagaatttg

170y
DNA
Influenza A virus (A/Anhui/l/2005)

tagtgcttct
atgcaaacaa
atgcccaaga
agcctctgat
acgaattcat
acctctgtta

atatgcctac
tggtaactgc
ccacaacata
agtccttgcg
actatttgga
gtacggatac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacta
tcacaaatgt
ttattcagaa
aggaacttac
catggtagct

tcttgcaaca
ctcgacagag
catactggaa
tttgagggat
caatgtgccg
tccagggaat
tgagaaaatt
gagctcagca
caaaaagaac
tcttttggta
tcaaaatcca
agaaatagct
aattttaaag
atatgcatac
tggtaactgc
ccacaacata
agtccttgeg
actatttgga
gtatgggtac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacta
tcacaaatgt
gtattcagaa
gggaacttac
catggtagct
catttaa

tcttgcaata
ctcgacagag
catactggaa
tttaagagat
caatgtgccg
cccagggaat

aaaattgtca
aacaccaaat
caccctctea
actgggctca
gctatagcag
caccatagca
atagatggag
gccgttggaa
gaagacgggt
gagcgaactc
cagcttaggg
gataatgaat
gaagcaaggc
caaatactgt
ggtctatctt

gtcagtcttg
caggttgaca
aggacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
cagatcatcc
tgtccatacc
agtgcatacc
ctgtggggag
accacctaca
actagaccca
ccgaatagatg
aaaattgtca
aacaccaagt
caccccctca
actggactca
gctatagcag
caccatagca
atagatggag
gccgttggaa
gaagacggat
gagagaactc
cagcttaggg
gdtaatgaat
gaagcaagac
caaatactgt
ggtctatctt

gtcagccttg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact

FCUIB20 L4/ 003580

agaaagggga
agtcaaactcc
ccatcgggga
gaaatagccc
gttttataga
atgagcaggg
tcaccaataa
gggaatttaa
tcctagatgt
tagactttca
ataatgcaaa
gcatggaaag
taaaaagaga
caatttattc
tatggatgtg

ttaaaagtga
caataatgga
acgggaagct
ctggatggcet
acatagtgga
atgaagaact
ccaaaagttc
ttgggaggtc
caacaataaa
ttcaccatcc
tttccgttgg
aagtaaacgg
ccatcaattt
dgaaagggga
gtcaaactcc
ccatcgggga
gaaatacccc
gttttataga
atgagcaggg
tcaccaataa
gggaatttaa
tcctagatgt
tcgactttcs
ataatgcaaa
gtatggaaag
taaacagaga
caatttattc
tatggatgtg

ttaasagtga
caataatgga
acgggaagct
ctggatggct
acatagtgga
atgaagaact

ctcagcaatt
aatgggggcyg
atgccccaaa
tcaaagggag
gggaggatag
gagtggatac
ggtcaactcg
taacttagas
ctggacttat
tgactcaaat
agagctgggt
tgtaagaaac
ggaaataagt
aacagtggca
ctccaatggt

tcagatttaoc
aaagaatgtt
ctgcgatcta
cctcggaaac
gaaggccagt
gaaacaccta
ttggtccaat
ctcctttttce
gaggagctac
taatgatagcg
aacatcaaca
gcaaagtgga
cgagagtaat
ctcaacaatt
aatgggggcyg
atgccccaasa
tcaaagagag
gggaggatgg
gagttgctac
ggtcaactcg
taacttggaa
ctggacttac
tgactcaaat
ggagctgggt
tgtaaaaaac
ggaaataagt
aacagtggcg
ctccaatgga

tcagatttgce
aaagaacgtt
ctgcgatcta
cctcggaaac
gaaggccaac
gaaacaccta

6/8

840

300

L0

1020
1080
1340
1200
1250
1320
1380
1440
1500
15k0
1L20
1Lan
1L95

L0
120
180
240
300
3k0
420
440
540
LOO0
511
720
740
aug
900
9k0
1020
1080
1140
1260
12kl
1320
1340
1440
1500
1560
1620
1640
irdi e

k0O

120
140
2yl
300
360



ttgagcagaa
catgaagcct
agaaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
aggatggatt
ggaastttca
gttaaaagtg
ataaactcta
tatgtgaaat
agaagaagaa
ggaatggtag
gcagacaaag
attgacaaaa
agaatagaga
gctgaacttc
aagaaccttt
ggttgtttcg
acgtatgact
gtaaaattgg
tctctagcac
ttacaatgca

<210>
<21ll>
<gle>
<213>

12
170
DNA

<4po> 12
atggagaaaa
attggttacc
actgttacac
gatggagtga
ccaatgtgtg
ccagccaatg
ttgagcagaa
catgaagcct
agaaatgtgg
aataatacca
gcagagcaga
ctaaaccaga
aggatggagt
ggaaatttca
atgaaaagtg
ataaactcta
tatgtgaaat
agaagaagasa
cagggaatgg
gctgcagaca
atcattgaca
aggagaatag
aatgctgaac
gtcaagaacc
aacggttgtt
ggaacgtatg
ggagtaaaat
agctccctag
tcgttacaat

<2i0> 13
<21L> 8

<glz> PRT
<2l3>

taaaccattt
catcaggggt
tatggcttat
accaggasaga
caaagctcta
gattggtacc
tcttctggac
ttgctccaga
aagtggaata
gtatgccatt
caaacaaatt
aaagaggact
atggttggta
aatccactca
tgaacactca
atttaaacaa
tggttctcat
acgacaaggt
agttctatca
acccgcagta
aatcaatagg
tggcaatcat
gaatttgcat

?

tagtgcttct
atgcaaacaa
acgcccaaga
agcctctaat
acgaattcct
acctctgtta
taaaccattt
cagcaggggt
tatggcttat
accaagaaga
caaggctcta
gattggtacc
tcttttggac
ttgctccaga
agttggaata
gtatgccatt
caagcagatt
aaaagagagg
tagatggttg
aagaatccac
aaatgaacac
aaaatttaaa
ttctaggttct
tttacgacaa
tcgagttcta
actacccgca
tggaatcaat
cactggcaat
gcagaatttg

tgagaaaatt
gagctcagca
caaaaagaac
tcttttgats
tcaaaaccca
aaaaatagct
aattttaaaa
atatgcatac
tggtaactgc
ccacaacata
agtccttgceg
atttggagct
tgggtaccac
aaaggcaata
gtttgaggcc
gaaaatggas
ggaaaatgag
ccgactacag
caaatgtgat
ttcagaagaa
aacttaccas
ggtggctggt
ttaa

tcttgcaata
ctcgacagag
catactggaa
tttaagagat
caatgtgccg
cccagggaat
tgagaaaatt
gagctcagca
caaaaaggac
tcttttggta
tcaaaaccca
aaaaatagcc
aattttaaaa
aaatgcatac
tggtaactgc
ccacaacatc
agtccttgct
actatttgga
gtatgggtac
tcaaaaggca
tcagtttgag
caagaagatg
catggaaaat
ggtccgacts
tcacagatgt
gtattcagaa
aggaacttac
catggtggct
catttaa

Influenza A virus

cagatcatcc
tgtccatacc
aatacatacc
ctgtggggga
accacctata
actagatcca
ccgaatgatg
aaaattgtca
aacacaaagt
caccctctca
actgggctca
atagcagggt
catagcaatg
gatggagtca
gttggaaggg
gacggattcc
agaactctag
cttagggata
aatgaatgta
gcaagattaa
atactgtcaa
ctatctttgt

gtcagccttyg
caggttgaca
aagacacaca
tgtagtgtag
gaatggtctt
ttcaacgact
cagatcatcc
tgtccatacc
aatgcatacc
ttgtggggga
actacctata
actagatcta
ccgaatgatg
aaaattgtca
aacaccaagt
caccctctca
actgggctca
gctatagcag
caccatagca
atagatggag
gctgttggaa
gaagacggat
gagagaactc
cagcttagygg
gataatgaat
gaagcaagat
caaatactgt
ggtctatctt

PULIB2U L5 063580

ccaaaagttce
agggsacgcc
caacaataaa
ttcatcattc
tttccgttgg
aagtaaacgg
caatcaactt
agaaagggga
gtcaaactcc
ccatcgggga
gaaatagtcc
ttatagagag
agcaggggag
ccaataaggt
aatttaataa
tagatgtctg
acttccatga
atgcaaagga
tggaaagtgt
aaagagagga
tttattcaac
ggatgtgctc

Influenza A virus (A/turkey/Turkey/1/05)

ttaaaagtga
caataatgga
acgggaaact
ctggatggct
acatagtagsa
atgaagaact
ccaaaagttc
agggaaggtc
caacaataaa
ttcaccatcc
tttccgttgg
aggtaaacygg
caataaactt
agaaagggga
gtcaaactcc
ccatcgggga
gaaatagccc
gttttataga
acgagcaggg
tcaccaataa
gggaatttaa
tcctagatgt
tagactttca
ataatgcaaa
gtatggaaag
taaaaagags
caatttattc
tatggatgtg

ttggtccgat
ctcectttttce
gagaagctac
taatgatgcg
gacatcaaca
gcaaagtgga
cgagagtaat
ctcagcaatt
aataggggcg
atgccccaaa
tctaagagaa
aggatggcag
tgggtacgct
caactcgatc
cttagaaagg
gacttataat
ttcaaatgtc
gctgggtaac
aagaaacgga
aataagtgga
agttgcgagt
caatgggtcg

tcagatttgc
aaagaacgtc
ctgcgatcta
cctcgggaac
gaagatcaat
gaaacaccta
ttggtcagat
ctcctttttt
gagaagttac
aaatgatacg
gacatcaaca
gcaaagtgga
tgagagtaat
ctcaacaatt
aataggggcg
atgccccaaa
tcaaggagag
9g99aggatgg
gagtgggtac
ggtcaactcyg
taacttagaa
ctggacttat
tgactcaaat
ggagcttggt
tgtaagaaac
ggaaataagt
aacaqgtggcg
ctccaatgga

7/8

420
440
540
Y 831]
LkLO
720
740
840
300
360
x0e0
1060
1140
k200
L2k0
1320
1380
1440
1500
1560
lbeD
1LAa0
1704

kO
120
180
240
300
3b0
420
440
suo
k0O
LLO
720
780
840
900
90
1020
1080
140
1200
12b0
1320
1384
14440
1500
15k0
yked
1680
1707



rCisZl g, VU358

<4na> 13

Arg Glu Gly Arg Arg Arg Lys Arg

1 5

<2l0> 1y

<2ll> 2b

<gl2> DNA

<213> Artificial Sequence

<e20>

<g23> Adjuvant oligonucleotide
<2e0>

221> N

<2ae> b+ 34 54 74 92 3X- 1335 15, 172 19, 21. 23, 25
<ge3> N is inosine

<ygg> Iy

nCNcncncne nCNCcNENCnc NCncnc

<210> 1s

<211l> 1)

<212> PRT

<213> Artificial Sequence

<220>

<223> Adjuvant polycationic peptide
<yoo> 15

Lys Leu Lys Leu Leu Leu Leu Leu Lys Leu Lys
1 5 1D
<210> 14

<211L> 8

<2le> PRT

<2l3> Influenza A virus

<ypo> 1k

Gly Glu Arg Arg Arg Arg Lys Arg

i g

2b
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