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SEQUENCE LISTING

<110> AVIR GREEN HILLS BIOTECHNOLOGY RESEARCH DEVELOPMENT TRADE
AG

<120> Modified Influenza Virus
<130> FluB/PCT
<160> 18

<170> PatentIn version 3.3

<210> 1

<211> 248

<212> PRT

<213> Influenza B virus
<400> 1

Met Ser Leu Phe Gly Asp Thr ITe Ala Tyr Leu Leu Ser Leu Thr Glu
1 5 10 15

Asp Gly Glu Gly Lys Ala Glu Leu Ala Glu Lys Leu His Cys Trp Phe
20 25 30

Gly Gly Lys Glu Phe Asp Leu Asp Ser Ala Leu Glu Trp Ile Lys Asn
3

Lys Arg Cys Leu Thr Asp Ile GIln Lys Ala Leu Ile Gly Ala Ser Ile
50 55 60

Cys Phe Leu Lys Pro Lys Asp GIn Glu Arg Lys Arg Arg Phe Ile Thr

Glu Pro Leu Ser Gly val Gly Thr Thr Ala Thr Lys Lys Lys Gly Leu
85 90 95

Ile Leu Ala Glu Arg Lys Met Arg Arg Cys val Ser Phe His Glu Ala
100 105 110

Phe Glu ITe Ala Glu Gly His Glu Ser Ser Ala Leu Leu Tyr Cys Leu
115 120 125

Met val Met Tyr Leu Ash Pro Gly Asn Tyr Ser Met Gln val Lys Leu
130 135 140

Gly Thr Leu Cys Ala Leu Cys Glu Lys Gln Ala Ser His Ser His Arg
145 150 155 160

Ala His Ser Arg Ala Ala Arg Ser Ser val Pro Gly val Arg Arg Glu
165 170 175

Met GIn Met val Ser Ala Met Asn Thr Ala Lys Thr Met Asn Gly Met
180 185 190

Gly Lys Gly Glu Asp val Gln Lys Leu Ala Glu Glu Leu Gln Ser Asn
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Ile Gly
210

ITe Ala
225

ser Ala

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

<400>
Met Ser
1
Asp Gly
Gly Gly
Lys Arg
50
Cys Phe
Glu Pro
Ile Leu
Phe Glu
Met Vval
130
Gly Thr

Ala His

Met Gln

195

val Leu Arg Ser Leu
215

Lys Asp val Met Glu
230

Leu val Lys Lys Tyr
245

2

248

PRT

Influenza B virus
2

Leu Phe Gly Asp Thr
5

Glu Gly Lys Ala Glu
20

Lys Glu Phe Asp Leu

Cys Leu Thr Asp Ile
55

Leu Lys Pro Lys Asp

Leu Ser Gly val Gly
85

Ala Glu Arg Lys Met
100

Ile Ala Glu Gly His
115

Met Tyr Leu Asn Pro
135

Leu Cys Ala Leu Cys
150

Ser Arg Ala Ala Arg
165

Met val Ser Ala Met
180
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200

205

Gly Ala Sser Gln Lys Asn Gly Glu Gly

val Leu Lys Gln Ser Ser Met Gly Asn
235

Leu

Leu

Asp

40

Gln

Gln

Thr

Arg

Glu

120

Gly

Glu

Ser

Asnh

Ala

Ala

25

Ser

Lys

Glu

Thr

Lys

Ser

Asn

Lys

Ser

Thr
185

Tyr Leu
10

Glu Lys

Ala Leu

Ala Leu

Arg Lys

Ala Thr

90

Cys val

Ser Ala

Tyr Ser

Gln Ala

155

val Pro
170

Ala Lys

Page 2

220

Leu

Leu

Glu

Ile

60

Arg

Lys

Ser

Leu

Met

140

Ser

Gly

Thr

Ser

His

Trp

45

Gly

Arg

Lys

Phe

Leu

125

Gln

His

val

Met

Leu

Cys

30

Ile

Ala

Phe

Lys

His

110

Tyr

val

Ser

Arg

Asn
190

Thr

15

Trp

Lys

Ser

Ile

Gly

95

Glu

Cys

Lys

His

240

Glu

Phe

Asn

Ile

Thr

80

Leu

Ala

Leu

Leu

Arg

Glu

y Met



Gly

210

Ile
225

ser

<210> 3

<211> 1189
<212> DNA
<213>

<400> 3
agcagaagca

tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaaaggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacgag
ggaaaaggag
agatctcttg
ctaaagcaga
catttcagat
caatagggca
caaacaaaga
tccaggccaa
acataataat
agatagaaga
ttgtaatcaa
<210> 4

<211> 1189

<212> DNA
<213>

Lys Gly Glu Asp val Gln
195
Gly val Leu Arg Ser Leu

Ala Lys Asp val Met Glu
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200

215

230

Ala Leu val Lys Lys Tyr
245

cgcactttct
aagatggaga
aatttgacct
aaaaagcact
gaagattcat
tgattctggc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagtca
gctccatggg
tctttcaatt
tttgaatcaa
gacaataaac
agaaacaatg
tgaggggctt
attgcattaa

tgtcagcaaa

Leu

Influenza B virus

taaaatgtcg
aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaagttggca
aaagaatggg
aaattcagct
tgttctttta
ataaaaagag
agagaggtat
aaggaagtac
tctgccgaag
attcaatttt

taaactggaa

Influenza B virus

235

ctgtttggag
gaactagcag
ttggaatgga
tctatatgct
ttatcaggag
atgagaagat
gcgctactat
aaactaggaa
agcagagcag
atgaacacag
gaagagctgc
gaagggattg
cttgtgaaga
tcttatcagc
gaataaacat
caattttgag
tctctgacaa
agataataaa
actgtatttc

aaagtgcgtt

Page 3

205

220

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
actgtctcat
cgctctgtgc
cgagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatatctata
tctccatttc
gaaaatacga
acacagttac
catggaggta
aatgggtgaa
ttactatgca

gtttctact

Lys Leu Ala Glu Glu Leu Gln Ser Asn

Gly Ala Sser Gln Lys Asn Gly Glu Gly

val Leu Lys Gln Ser Ser Met Gly Asn

240

ctacctgctt
ctgttggttt
aagatgctta
caaagaccag
agcaacaaaa
tcatgaagca
ggtcatgtac
tttatgcgag
agtgcctgga
gaatggaatg
tggagtgctg
aatggaagtg
atgctcgaac
atggcttgga
ataaaaggtc
caaaaagaaa
ttgagtgacc
acagttttgg

tttaagcaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1189



<400> 4
agcagaagca

tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaaaggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacgag
ggaaaaggag
agatctcttg
ctaaagcaga
catttcagat
caatagggca
caaacaaaga
tccaggccaa
acataataat
agatagaaga
ttgtaatcaa
<210> 5

<211>
<212>
<213>

<400> 5
agcagaagca

DNA

tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaagggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacggg
ggaaaaggag

1190

cgcactttct
aagatggaga
aatttgacct
aaaaagcact
gaagattcat
tgattctggc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagtca
gctccatggg
tctttcaatt
tttgaatcaa
gacaataaac
agaaacaatg
tgaggggctt
attgcattaa

tgtcagcaaa

cgcactttct
aagatggaga
aatttgacct
agaaagcact
gaagattcat
tgattctagc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat

aagacgtcca
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taaaatgtcg
aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaagttggca
aaagaatggg
aaattcagct
tgttctttta
ataaaaagag
agagaggtat
aaggaagtac
tctgccgaag
attcaatttt

taaactggaa

Influenza B virus

taaaatgtcg
aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct

aaaactggca

ctgtttggag
gaactagcag
ttggaatgga
tctatatgct
ttatcaggag
atgagaagat
gcgctactat
aaactaggaa
agcagagcag
atgaacacag
gaagagctgc
gaagggattg
cttgtgaaga
tcttatcagc
gaataaacat
caattttgag
tctctgacaa
agataataaa
actgtatttc

aaagtgcgtt

ctgtttggag
gaactagcag
ttggaatgga
tctatctgct
ctatcaggaa
atgagaaaat
gcgttactat
aaactaggaa
agcagagcag
atgaacacag

gaagaactgc
Page 4

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
actgtctcat
cgctctgtgce
cgagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatatctata
tctccatttc
gaaaatacga
acacagttat
catggaggta
aatgggtgaa
ttactatgca

gtttctact

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
attgtctcat
cgctctgtgce
cgagatcttc
caaaaacaat

aaagcaacat

ctacctgctt
ctgttggttt
aagatgctta
caaagaccag
agcaacaaaa
tcatgaagca
ggtcatgtac
tttatgcgag
agtgcctgga
gaatggaatg
tggagtgctg
aatggaagtg
atgctcgaac
atggcttgga
ataaaaggtc
caaaaagaaa
ttgagtgacc
acagttttgg

tttaagcaaa

ctacctgctt
ctgttggttc
aagatgctta
caaagaccag
agcaacaaaa
ccatgaagca
ggtcatgtac
tttgtgcgaa
agtgcccgga
gaatggaatg
tggagtattg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1189

60
120
180
240
300
360
420
480
540
600
660



agatctcttg
ctaaagcaga
catttcagat
caataggaca
caaataaaga
tccaggctaa
acatagtaat
aggtagaaga
attgtaatca
<210> 6

<211> 1190
<212> DNA
<213>

<400> ©
agcagaagca

tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaagggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacggg
ggaaaaggag
agatctcttg
ctaaagcaga
catttcagat
caataggaca
caaataaaga
tccaggctaa
acatagtaat
aggtagaaga
attgtaatca

<210> 7
<211> 1189

gggcaagtca
gctctatggg
tctttcaatt
tttaaatcaa
gacaataaac
agaagcaatg
tgaggggctt
atttcattaa

atgtcagcaa

cgcactttct
aagatggaga
aatttgacct
agaaagcact
gaagattcat
tgattctagc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagtca
gctctatggg
tctttcaatt
tttaaatcaa
gacaataaac
agaagcaatg
tgaggggctt
atttcattaa

atgtcagcaa
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aaagaatggg
aaattcagct
tgttctttta
ataaaaagag
agagaggtat
aaggaagtac
tctgctgaag
attcaatttt

ataaactgga

Influenza B virus

taaaatgtcg
aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaaactggca
aaagaatggg
aaattcagct
tgttctttta
ataaaaagag
agagaggtat
aaggaagtac
tctgctgaag
attcaatttt

ataaactgga

gaaggaattg
cttgtgaaga
ttttatcagc
gagtaaacat
caattttgag
tctctgacaa
agataataaa
tactgtactt

aaaagtgcgt

ctgtttggag
gaactagcag
ttggaatgga
tctatctgct
ctatcaggag
atgagaaaat
gcgttactat
aaactaggaa
agcagagcag
atgaacacag
gaagaactgc
gaaggaattg
cttgtgaaga
ttttatcagc
gagtaaacat
caattttgag
tctctgacaa
agataataaa
tactgtactt

aaaagtgcgt

Page 5

caaaggatgt
aatacctata
tctccatttc
gaaaatacga
acacagttac
catggaggta
aatgggtgaa
cttactatgc

tgtttctact

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
attgtctcat
cgctctgtgc
cgagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatacctata
tctccatttc
gaaaatacga
acacagttac
catggaggta
aatgggtgaa
cttactatgc
tgtttctact

aatggaagtg
atgctcgaac
atggcttgga
ataaaggggc
caaaaagaaa
ttgagtgacc
acagttttgg

atttaagcaa

ctacctgctt
ctgttggttc
aagatgctta
caaagaccag
agcaacaaaa
ccatgaagca
ggtcatgtac
tttgtgcgaa
agtgcccgga
gaatggaatg
tggagtattg
aatggaagtg
atgctcgaac
atggcttgga
ataaaggggc
caaaaagaaa
ttgagtgacc
acagttttgg

atttaagcaa

720
780
840
900
960
1020
1080
1140
1190

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1190



<212>
<213>

<400> 7
agcagaagca

DNA

tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaaaggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacgag
ggaaaaggag
agatctcttg
ctaaagcaga
catttcagat
caatagggca
Caaacaaaga
tccaggccaa
acataataat
agatagaaga
ttgtaatcaa
<210> 8

<211> 558
<212> DNA
<213>

<400> 8
agcagaagca

ccacaacaca
tgcatagatt
atgatcttac
gtcttaatga
cccaatttgg
gaagaacttt
atagctaaca

tatgaaatga

cgcactttct
aagatggaga
aatttgacct
aaaaagcact
gaagattcat
tgattctggc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagtca
gctccatggg
tctttcaatt
tttgaatcaa
gacaataaac
agaaacaatg
tgaggggctt
attgcattaa

tgtcagcaaa

gaggatttgt
aattgaggtg
gaatgcatat
agtggaggat
aggacattca
tcaagagcac
atcttttaag

gctccataat

aggatgtggt
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Influenza B virus

taaaatgtcg
aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaagttggca
aaagaatggg
aaattcagct
tgttctttta
ataaaaagag
agagaggtat
aaggaagtac
tctgccgaag
attcaatttt

taaactggaa

Influenza B virus

ttagtcactg
ggtccgtgat
gaccagagtg
gaagaagatg
aagccaattc
cgattatcac
taaaagaatt
agctgacatg
tgaagtgtac

ctgtttggag
gaactagcag
ttggaatgga
tctatatgct
ttatcaggaa
atgagaagat
gcgctactat
aaactaggaa
agcagagcag
atgaacacag
gaagagctgc
gaagggattg
cttgtgaaga
tcttatcagc
gaataaacat
caattttgag
tctctgacaa
agataataaa
actgtatttc

aaagtgcgtt

gcaaacagga
gacccaatgg
gaaggcttgt
gccatcggat
gagcagctga
cagaagaggg
gatgataaca
gttgtatcat
agcaggcagt

Page 6

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
actgtctcat
cgctctgtgce
cgagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatatctata
tctccatttc
gaaaatacga
acacagttat
catggaggta
aatgggtgaa
ttactatgca

gtttctact

aaaaatggcg
atacaagtcc
tgctaaactt
cctcaactca
aactgcggtg
agacaattag
tattattcca
tatcattatt

gcttgtgaat

ctacctgctt
ctgttggttt
aagatgctta
caaagaccag
agcaacaaaa
tcatgaagca
ggtcatgtac
tttatgcgag
agtgcctgga
gaatggaatg
tggagtgctg
aatggaagtg
atgctcgaac
atggcttgga
ataaaaggtc
caaaaagaaa
ttgagtgacc
acagttttgg

tttaagcaaa

aacaacatga
ttatcaactc
gttgccactg
ctcttcgagc
ggagtcttat
actggtcacg
caaaacagta
agaaacattg

ttaaaataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1189

60
120
180
240
300
360
420
480
540



aatcctcttg

<210> 9

<211> 630
<212> DNA
<213>

<400> 9
agcagaagca

ccacaacaca
gaattctgga
ccttatcaac
ttgttgccac
cactcttcga
tgggagtctt
agactggtca
cacaaaacag
ttagaaacat
atttaaaata
<210>
<211>
<212>
<213>

<400> 10
agcagaagca

10
687
DNA

ccacaacaca
gaattctgga
accgcctaaa
tatcaactct
ttgccactga
tcttcgagceg
gagtcttatc
ctggtcacgg
aaaacagtaa
gaaacattgt
taaaataaaa
11

708
DNA

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

<400> 11

ttactact

gaggatttgt
aattgaggtg
gtgctatgaa
tctgcataga
tgatgatctt
gcgtcttaat
atcccaattt
cggaagaact
taatagctaa
tgtatgaaat

aaaatcctct

gaggatttgt
aattgaggtg
gtgctatgaa
cagactaaag
gcatagattg
tgatcttaca
tcttaatgaa
ccaatttggt
aagaacttta
tagctaacag
atgaaatgaa

atcctcttgt
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Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
ttgaatgcat
acagtggagg
gaaggacatt
ggtcaagagc
ttatctttta
cagctccata
gaaggatgtg
tgttactact

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
agaaaattag
aatgcatatg
gtggaggatg
ggacattcaa
caagagcacc
tcttttaagt
ctccataata
ggatgtggtt

tactact

Influenza B virus

gcaaacagga
caaccaatgc
ggcaaagatg
atgaccagag
atgaagaaga
caaagccaat
accgattatc
agtaaaagaa
atagctgaca

gttgaagtgt

gcaaacagga
caaccaatgc
ggcaaagagc
agtcatgatg
accagagtgg
aagaagatgg
agccaattcg
gattatcacc
aaaagaattg
gctgacatgg

gaagtgtaca

Page 7

aaaaatggcg
caccataaac
atgacccaat
tggaaggctt
tggccatcgg
tcgagcagct
accagaagag
ttgatgataa
tggttgtatc

acagcaggca

aaaaatggcg
caccataaac
ccttgactac
acccaatgga
aaggcttgtt
ccatcggatc
agcagctgaa
agaagaggga
atgataacat

ttgtatcatt

gcaggcagtg

aacaacatga
tttgaagcag
ggatacaagt
gttgctaaac
atcctcaact
gaaactgcgg
ggagacaatt
catattattc
attatcatta

gtgcttgtga

aacaacatga
tttgaagcag
cctggtcaag
tacaagtcct
gctaaacttg
ctcaactcac
actgcggtgg
gacaattaga
attattccac
atcattatta

cttgtgaatt

558

60
120
180
240
300
360
420
480
540
600
630

60
120
180
240
300
360
420
480
540
600
660
687



agcagaagca
ccacaacaca
gaattctgga
accgcctaaa
gacccaatgg
gaaggcttgt
gccatcggat
gagcagctga
Cagaagaggg
gatgataaca
gttgtatcat
agcaggcagt
<210>
<211>
<212>
<213>

<400> 12
agcagaagca

12
756
DNA

ccacaacaca
gaattctgga
accgcctaaa
agcctgaaag
acaagtcctt
ctaaacttgt
tcaactcact
ctgcggtggg
acaattagac
ttattccaca
tcattattag
ttgtgaattt
<210>
<211>
<212>
<213>
<400>

13
443
DNA

13

gaggatttgt
aattgaggtg
gtgctatgaa
cagactaaag
atacaagtcc
tgctaaactt
cctcaactca
aactgcggtg
agacaattag
tattattcca
tatcattatt

gcttgtgaat

gaggatttgt
aattgaggtg
gtgctatgaa
cagactaaag
taaaaggatg
atcaactctg
tgccactgat
cttcgagegt
agtcttatcc
tggtcacgga
aaacagtaat
aaacattgta

aaaataaaaa

PhoenixTemp59764. tmp. txt

ttagtcactg
ggtccgggag
aggctttcat
agaaaattag
ttatcaactc
gttgccactg
ctcttcgagc
ggagtcttat
actggtcacg
caaaacagta
agaaacattg

ttaaaataaa

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
agaaaattag
tcccttgaag
catagattga
gatcttacag
cttaatgaag
caatttggtc
agaactttat
agctaacagc
tgaaatgaag

tcctcttgtt

Influenza B virus

agcagaagca gaggatttgt ttagtcactg

ccacaacaca aattgagtgg aggatgaaga

cgagcgtctt aatgaaggac attcaaagcc

gcaaacagga
caaccaatgc
ggcaaagagc
agtcaagaat
tgcatagatt
atgatcttac
gtcttaatga
cccaatttgg
gaagaacttt
atagctaaca
tatgaaatga

aatcctcttg

gcaaacagga
caaccaatgc
ggcaaagagc
agtcaagaat
agagaaaagc
atgcatatga
tggaggatga
gacattcaaa
aagagcaccg
cttttaagta
tccataatag
gatgtggttg

actact

gcaaacagga
agatggccat

aattcgagca
Page 8

aaaaatggcg
caccataaac
ccttgactac
aaagactcac
gaatgcatat
agtggaggat
aggacattca
tcaagagcac
atcttttaag
gctccataat
aggatgtggt
ttactact

aaaaatggcg
caccataaac
ccttgactac
aaagactcac
aatttgatga
ccagagtgga
agaagatggc
gccaattcga
attatcacca
aaagaattga
ctgacatggt

aagtgtacag

aaaaatggcg
cggatcctca

gctgaaactg

aacaacatga
tttgaagcag
cctggtcaag
aacaaatgat
gaccagagtg
gaagaagatg
aagccaattc
cgattatcac
taaaagaatt
agctgacatg

tgaagtgtac

aacaacatga
tttgaagcag
cctggtcaag
aacaaaagtg
cccaatggat
aggcttgttg
catcggatcc
gcagctgaaa
gaagagggag
tgataacata
tgtatcatta

caggcagtgc

aacaacatga

actcactctt

cggtgggagt

60
120
180
240
300
360
420
480
540
600
660
708

60
120
180
240
300
360
420
480
540
600
660
720
756

60
120
180



cttatcccaa
tcacggaaga
cagtaatagc
cattgtatga
ataaaaatcc
<210>
<211>
<212>
<213>

<400> 14
agcagaagca

14
442
DNA

cacaacacaa
gagcgtctta
ttatcccaat
cacggaagaa
agtaatagct
attgtatgaa
taaaaatcct
<210>
<211>
<212>
<213>

<400> 15
agcagaagca

15

DNA

ccacaacaca
gaattctgga
gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
aggatgaaga
attcaaagcc

agcaccgatt

1023

tttggtcaag
actttatctt
taacagctcc
aatgaaggat

tcttgttact

gaggatttgt
attgagtgga
atgaaggaca
ttggtcaaga
ctttatcttt
aacagctcca
atgaaggatg

cttgttacta

gaggatttgt
aattgaggtg
gtgctatgaa
gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactaactt
agatggccat
aattcgagca

atcaccagaa
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agcaccgatt atcaccagaa gagggagaca

ttaagtaaaa
ataatagctg
gtggttgaag

act

Influenza B virus

ttagtcactg
ggatgaagaa
ttcaaagcca
gcaccgatta
taagtaaaag
taatagctga
tggttgaagt

ct

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gataatacta
cggatcctca
gctgaaactg
gagggagaca

gaattgatga
acatggttgt

tgtacagcag

gcaaacagga
gatggccatc
attcgagcag
tcaccagaag
aattgatgat
catggttgta
gtacagcagg

gcaaacagga
caaccaatgc
ggcaaagata
cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
accttcttct
actcactctt
cggtgggagt
attagactgg
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taacatatta
atcattatca

gcagtgcttg

aaaatggcgg
ggatcctcaa
ctgaaactgc
agggagacaa
aacatattgt
tcattatcat

cagtgcttgt

aaaaatggcg
caccataaac
atgtacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
ctttcttctc
cgagcgtctt
cttatcccaa

tcacggaaga

attagactgg
ttccacaaaa
ttattagaaa

tgaatttaaa

acaatatgac
ttcactcttc
ggtgggagtc
ttagactggt
tccacaaaac
tattagaaac

gaatttaaaa

aacaacatga
tttgaagcag
tgcaactcct
cttcgtcgac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
ctgacagtgg
aatgaaggac
tttggtcaag
actttatctt

240
300
360
420
443

60
120
180
240
300
360
420
442

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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ttaagtaaaa gaattgatga taacatatta ttccacaaaa cagtaatagc

ataatagctg acatggttgt atcattatca

gtggttgaag tgtacagcag gcagtgcttg

act

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

<400> 16
agcagaagca

16

DNA

ccacaacaca
gaattctgga
accgcctaaa
agcctgaaag
actcctgtct
gtcgacaaag
gaatggaatt
catgcccaag
tctggaggaa
aatcagcaat
tgaatatgct
tcaaagcatc
cagtggagga
aaggacattc
gtcaagagca
tatcttttaa
agctccataa
aaggatgtgg
gttactact

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

<400> 17
agcagaagca

17

DNA

ccacaacaca
gaattctgga

accgcctaaa

1149

1221

gaggatttgt
aattgaggtg
gtgctatgaa
cagactaaag
taaaaggatg
tgcattgcac
aaaacacagc
aataattaca
aaggccacag
gtgctaaatt
atcaacgtaa
gatgagacag
atctcaacac
tgaagaagat
aaagccaatt
ccgattatca
gtaaaagaat
tagctgacat

ttgaagtgta

gaggatttgt
aattgaggtg
gtgctatgaa

cagactaaag

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
agaaaattag
tcccttgaag
taagtcttgc
tacaactgga
agaatcccaa
aactgaaaca
tagctcaaag
tagttctgga
caaccattgt
taacttgata
ggccatcgga
cgagcagctg
ccagaagagg
tgatgataac
ggttgtatca

cagcaggcag

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat

agaaaattag

ttattagaaa

tgaatttaaa

gcaaacagga
caaccaatgc
ggcaaagagc
agtcaagaat
agagaaaagc
acttgtcaca
gcatttactg
actcaccagg
tcttcagtgt
caaaaacttt
actaaaggga
agaatttctg
atactaacct
tcctcaactc
aaactgcggt
gagacaatta
atattattcc
ttatcattat

tgcttgtgaa

gcaaacagga
caaccaatgc
ggcaaagagc

agtcaagaat

Page 10

cattgtatga

ataaaaatcc

aaaaatggcg
caccataaac
ccttgactac
aaagactcac
aatttaatgt
aacagtgcac
ctggatttac
atgctcacat
ctagaagaag
cacttaagac
tctgaaacaa
aacagatgga
tcttctcttt
actcttcgag
gggagtctta
gactggtcac
acaaaacagt
tagaaacatt

tttaaaataa

aaaaatggcg
caccataaac
ccttgactac

aaagactcac

taacagctcc
aatgaaggat

tcttgttact

aacaacatga
tttgaagcag
cctggtcaag
aacaaaagtg
acaggatgca
ctacttcttc
agatgatttt
ttaagtttta
aactcaaacc
ccagggactt
cattcatgtg
ttaccttttg
cttctcctga
cgtcttaatg
tcccaatttg
ggaagaactt
aatagctaac
gtatgaaatg

aaatcctctt

aacaacatga
tttgaagcag
cctggtcaag

aacaaaagtg

900
960
1020
1023

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1149

60
120
180
240



agcctgaaag
aagtactcct
gtacaggatg
acctacttct
acagatgatt
atttaagttt
agaactcaaa
acccagggac
aacattcatg
gattaccttt
ttcttctcect
agcgtcttaa
tatcccaatt
acggaagaac
gtaatagcta
ttgtatgaaa
aaaaatcctc
<210>
<211>
<212>
<213>

<400> 18
agcagaagca

18

DNA

ccacaacaca
gaattctgga
accgcctaaa
agcctgaaag
aagtactcct
aaagttcctc
ggaggtgcct
aatgtacagg
tgcacctact
tttacagatg
cacatttaag
agaagaactc

aagacccagg

1344

taaaaggatg
atttatgaat
caactcctgt
tcgtcgacaa
ttgaatggaa
tacatgccca
cctctggagg
ttaatcagca
tgtgaatatg
tgtcaaagca
gacagtggag
tgaaggacat
tggtcaagag
tttatctttt
acagctccat
tgaaggatgt

ttgttactac

gaggatttgt
aattgaggtg
gtgctatgaa
cagactaaag
taaaaggatg
atttatgaat
aaatagcaac
tgatgacata
atgcaactcc
tcttcgtcga
attttgaatg
ttttacatgc
aaacctctgg

gacttaatca
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tcccttgaag
ccgtctgctg
cttgcattgc
agaaaacaca
ttaataatta
agaaggccac
aagtgctaaa
atatcaacgt
ctgatgagac
tcatctcaac
gatgaagaag
tcaaagccaa
caccgattat
aagtaaaaga
aatagctgac
ggttgaagtg
t

Influenza B virus

ttagtcactg
ggtccgggag
aggctttcat
agaaaattag
tcccttgaag
ccgtctgctg
tgtacgaaat
gaagaagaac
tgtcttgcat
caaagaaaac
gaattaataa
ccaagaaggc
aggaagtgct

gcaatatcaa

agagaaaagc
gaattgaagg
actaagtctt
gctacaactg
caagaatccc
agaactgaaa
tttagctcaa
aatagttctg
agcaaccatt
actaacttga
atggccatcg
ttcgagcagc
caccagaaga
attgatgata
atggttgtat

tacagcaggc

gcaaacagga
caaccaatgc
ggcaaagagc
agtcaagaat
agagaaaagc
gaattgaagg
acaattggac
cagaggatgt
tgcactaagt
acagctacaa
ttacaagaat
cacagaactg
aaatttagct

cgtaatagtt
Page 11

aattggagta
gtttgagcca
gcacttgtca
gagcatttac
aaactcacca
catcttcagt
agcaaaaact
gaactaaagg
gtagaatttc
taatactaac
gatcctcaac
tgaaactgcg
gggagacaat
acatattatt
cattatcatt

agtgcttgtg

aaaaatggcg
caccataaac
ccttgactac
aaagactcac
aattggagta
gtttgagcca
cgattaccct
tgatggccca
cttgcacttg
ctggagcatt
cccaaactca
aaacatcttc
caaagcaaaa

ctggaactaa

aaaatgatga
tactgttaat
caaacagtgc
tgctggattt
ggatgctcac
gtctagaaga
ttcacttaag
gatctgaaac
tgaacagatg
cttcttctct
tcactcttcg
gtgggagtct
tagactggtc
ccacaaaaca
attagaaaca

aatttaaaat

aacaacatga
tttgaagcag
cctggtcaag
aacaaaagtg
aaaatgatga
tactgtatga
tcaacaccag
actgaaatat
tcacaaacag
tactgctgga
ccaggatgct
agtgtctaga
actttcactt

agggatctga

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1221

60
120
180
240
300
360
420
480
540
600
660
720
780
840



aacaacattc
atggattacc
tctttcttct
tcgagcgtct
tcttatccca
gtcacggaag
acagtaatag
acattgtatg

aataaaaatc

atgtgtgaat
ttttgtcaaa
cctgacagtg
taatgaagga
atttggtcaa
aactttatct
ctaacagctc
aaatgaagga

ctcttgttac
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atgctgatga
gcatcatctc
gaggatgaag
cattcaaagc
gagcaccgat
tttaagtaaa
cataatagct
tgtggttgaa

tact

gacagcaacc
aacactaact
aagatggcca
caattcgagc
tatcaccaga
agaattgatg
gacatggttg

gtgtacagca

Page 12

attgtagaat
tgataatact
tcggatcctc
agctgaaact
agagggagac
ataacatatt
tatcattatc

ggcagtgctt

ttctgaacag
aaccttcttc
aactcactct
gcggtgggag
aattagactg
attccacaaa
attattagaa

gtgaatttaa

900

960
1020
1080
1140
1200
1260
1320
1344



