Phoeni xTenp17731. t np. t xt
SEQUENCE LI STI NG

<110> Paul -Ehrlich Institut
Paul - Ehrlich-Institut
<120> Reconbi nant
for the avian flu
<130> N 1249 PCT BLN
<160> 15
<170> Patentln version 3.3
<210> 1
<211> 1500
<212> DNA
<213>
<400> 1

at ggagaaaa
attggttacc
actgttacac
gat ggagt ga
ccaatgtgtg
ccagt caatg
tt gagcagaa
cat gaagcct
agaaat gt gg
aat aat acca
gcagagcaga
ct aaaccaga
aggat ggagt
ggaaatttca
at gaaaagt g
at aaactcta
t at gt gaaat
agaagaagaa
cagggaat gg
gct gcagaca
attattgaca
aggagaat ag
aat gct gaac
gt caagaacc

aacggttgtt

t agt gct t ct
at gcaaacaa
at gcccaaga
agcct ct aat
acgaat t cat
acctctgtta
t aaaccattt
cattgggggt
t at ggct t at
accaagaaga
caaagct cta
gatt ggt acc
tcttctggac
ttgct ccaga
aat t ggaat a
gcat gccat t
caaacagatt
aaaagagagg
tagatggttg
aagaat ccac
aaat gaacac
agaatttaaa
ttctagttct
tttacgacaa

tcgagttcta

ttttgcaata
ct cgacagag
cat act ggaa
ttt gagagat
caat gt gccg
cccaggggat
t gagaaaat t
gagct cagca
caaaaagaac
tcttttggta
t caaaaccca
aagaat agct
aattttaaaa
at at gcat ac
t ggt aact gc
ccacaatata
agtccttgceg
attatttgga
gt at gggt ac
t caaaaggca
tcagtttgag
caagaagat g
cat ggaaaac
ggt ccgact a

t cat aaat gt

Avi an influenza virus (H5NT1)

gtcagtcttg
caggtt gaca
aagacacaca
t gt agt gt ag
gaat ggt ct t
tt caat gact
cagat cat cc
t gt ccat acc
agt acat acc
ct gt ggggga
accacctata
act agat cca
ccgaat gatg
aaaattgtca
aacaccaagt
caccctctca
act gggct ca
gct at agcag
caccat agca
at agat ggag
gccgt t ggaa
gaagacgggt
gagagaact c
cagct t aggg

gat aat gaat
Page 1

tt aaaagt ga
caat aat gga
at gggaagct

ct ggat ggct
acat agt gga

at gaagaat t
ccaaaagttc
agggaaagt ¢
caacaat aaa
ttcaccatcc
tttccgttygg
aagt aaacgg
caat caact t

agaaagggga

gt caaact cc
ccat cgggga
gaaat agccc
gttttataga
acgagcaggg
t caccaat aa
gggaatttaa
t cct agat gt
tagactttca

at aat gcaaa

gt at ggaaag

tcagatttgc
aaagaacgt t
ctgcgatcta
cct cggaaac
gaaggccaat
gaaacacct a
t t ggt ccagt
ctcctttttc
gaggagct ac
t aat gat gcg
gacat caaca
gcaaagt gga
cgagagt aat
ct caacaat t
aat gggggcg
at gccccaaa
t caaagagag
gggaggat gg
gagt gggt ac
ggt caact cg
caactt agaa
ct ggactt at
t gact caaat
ggagct gggt

t gt aagaaac

modi fied vaccinia virus Ankara (MA)-based vacci ne

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



<210> 2
<211> 1100
<212> DNA
<213>

<400> 2
at ggagaaaa

attggttacc
actgttacac
gat ggagt ga
ccaatgtgtg
ccagt caatg
tt gagcagaa
cat gaagcct
agaaat gt gg
aat aat acca
gcagagcaga
ct aaaccaga
aggat ggagt
ggaaatttca
at gaaaagt g
at aaactcta
t at gt gaaat
agaagaagaa

cagggaat gg

<210> 3
<211> 1061
<212> DNA
<213>

<400> 3
gtt aaaagt g

acaat aat gg
aat gggaagc
gct ggat ggce
t acat agt gg
t at gaagaat
cccaaaagt t

cagggaaagt

t agt gct t ct
at gcaaacaa
at gcccaaga
agcct ct aat
acgaat t cat
acctctgtta
t aaaccattt
cat t gggggt
t at ggct t at
accaagaaga
caaagct cta
gatt ggt acc
tcttctggac
ttgct ccaga
aat t ggaat a
gcat gccat t
caaacagatt
aaaagagagg

tagatggttg

atcagatttg
aaaagaacgt
t ct gcgat ct
t cct cggaaa
agaaggccaa
t gaaacacct
cttggtccag

cctecettttt

Phoeni xTenp17731. t np. t xt

ttttgcaata
ct cgacagag
cat act ggaa
ttt gagagat
caat gt gccg
cccaggggat
t gagaaaat t
gagct cagca
caaaaagaac
tcttttggta
t caaaaccca
aagaat agct
aattttaaaa
at at gcat ac
t ggt aact gc
ccacaat at a
agt cctt gecg
attatttgga

cattggttac
tactgttaca
agat ggagt g
cccaat gt gt
t ccagt caat
at t gagcaga
t cat gaagcc

cagaaat gt g

Avi an influenza virus (H5NT1)

gtcagtcttg
caggt t gaca
aagacacaca
t gt agt gt ag
gaat ggtct t
tt caat gact
cagat cat cc
t gt ccat acc
agt acat acc
ct gt ggggga
accacct ata
act agat cca
ccgaatgatg
aaaattgtca
aacaccaagt
caccctctca
act gggct ca
gct at agcag

Avi an influenza virus (H5NT1)

cat gcaaaca
cat gcccaag
aagcct ct aa
gacgaattca
gacctctgtt
at aaaccat t
t cat t ggggg
gtatggctta

Page 2

tt aaaagt ga
caat aat gga
at gggaagct

ct ggat ggct
acat agt gga

at gaagaat t
ccaaaagttc
agggaaagt ¢
caacaat aaa
ttcaccatcc
tttccgttygg
aagt aaacgg
caat caact t

agaaagggga

gt caaact cc
ccat cgggga
gaaat agccc

gttttataga

act cgacaga
acat act gga
ttttgagaga
t caat gt gcc
acccagggga
t t gagaaaat
t gagct cagc

t caaaaagaa

tcagatttgc
aaagaacgt t
ctgcgatcta
cct cggaaac
gaaggccaat
gaaacacct a
t t ggt ccagt
ctcctttttc
gaggagct ac
t aat gat gcg
gacat caaca
gcaaagt gga
cgagagt aat
ct caacaat t
aat gggggcg
at gccccaaa
t caaagagag

gggaggat gg

gcaggtt gac
aaagacacac
ttgtagtgta
ggaat ggt ct
tttcaatgac
t cagat catc
at gt ccat ac

cagt acat ac

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

1020
1080
1100

60
120
180
240
300
360
420
480



ccaacaat aa
attcaccatc
atttcecgttg
aaagt aaacg
gcaat caact

aagaaagggg
1 gt caaactc
accat cgggg
agaaat agcc
gottttatag
<210> 4
<211> 337
<212> PRT
<213>
<400> 4
Lys Ser Asp
>

GAn

Val Asp

Leu
35

Asp

Val Lys Pro

50

Gy Asn Pro

65

Ile Val

Phe Asn

Phe

Al a Ser

130

Phe
145

Phe Arg

Thr 1le Lys

agaggagct a
ct aat gat gc
ggacat caac
ggcaaagt gg
t cgagagt aa
act caacaat
caat gggggc
aat gccccaa

ct caaagaga

agggaggat g

GAn

Thr
20

Ile

G u Lys

Leu
Met Cys
Al a
85
GAu
Gn
Gy

Val

Asn Va

[le Cys
5

Met
Thr
Leu
Asp
70
Asn
GAu
Ile

Ser

Val

Phoeni xTenp17731. t np. t xt

caat aat acc
ggcagagcag
act aaaccag
aaggat ggag
tggaaatttc
t at gaaaagt
gat aaact ct
at at gt gaaa
gagaagaaga

gcagggaat g

Gy

Lys

H s Asn

40

Arg
55

Asp
Phe
Pro Val
Leu Lys

Ile

Ser
135

Al a

Trp Leu

150

Arg

Ser Tyr

Asn Asn

aaccaagaag
acaaagct ct
agattggt ac
ttcttctgga
attgctccag
gaat t ggaat
agcat gccat
t caaacagat
aaaaagagag

gt agat ggt t

Avi an influenza virus (H5NT1)

Tyr Hs A a

Asn Val Thr

25

Gy Lys Leu

Ser Val

Val
75

I1e Asn

Asn Asp Leu

90

Leu Leu

105

Lys Ser Ser

Pro

Cys Tyr

Lys

Thr Asn dn

Page 3

atcttttggt
at caaaaccc
caagaat agc
caattttaaa
aat at gcat a
at ggt aact g
t ccacaat at
tagtccttge
gattatttgg

g

Asn Asn Ser

Val Thr His

30

Leu

Cys Asp

45

Al a
60

Gy Trp

Pro Gu Trp

Pro

Cys Tyr

Ser Arg

_k_
—
[N o)

Ser
125

Trp Ser

Gy Lys

Asn Ser Thr

G u Asp Leu

act gt gggag

aaccacct at
t act agat cc
accgaat gat
caaaattgtc
caacaccaag
acaccctctc

gact gggct ¢

agct at agca

Thr Gu

Ala dn

Asp Gy

Leu Leu

Ser Tyr

80

Gy
95

Asp
Asn Hi s
Hi s
Ser Ser

Tyr

Leu

540
600
660
720
780
840
900
960
1020
1061



Phoeni xTenp17731. t np. t xt
170

165 175

Leu Trp Ay His Hs Pro Asn Asp Ala Ala Gu Gn Thr Lys Leu

190

_k_
o® —
([&X0]
-y
[o3]
)]

Tyr G n Asn Pro Thr Thr Tyr Ile Ser Val Ay Thr Ser Thr Leu Asn
195 200 205

Gn Arg Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gy Gn

Ser Gy Arg Met G u Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Al a
225 230 235 240

[le Asn Phe G u Ser Asn Ay Asn Phe Ile Ala Pro Gu Tyr Ala Tyr
245 250 255

Lys Ile Val Lys Lys Ay Asp Ser Thr Ile Met Lys Ser Gu Leu Gu
260 265 270

Tyr Gy Asn Cys Asn Thr Lys Cys G n Thr Pro Met Gy Ala |le Asn
275 280 285

Ser Ser Met Pro Phe His Asn Ile Hs Pro Leu Thr Ile Gy Gu Cys
290 295 300

Pro Lys Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gy Leu Arg
305 310 315 320

Asn Ser Pro Gn Arg Gu Arg Arg Arg Lys Lys Arg Ay Leu Phe Gy
325 330 335

Al a

<210> 5

<211> 149

<212> PRT

<213> Avian influenza virus (H5NT1)
<400> 5

[le Ala Gy Phe Ile Gu Ay Gy Trp Gn Gy Mt Val Asp Gy Trp
1 5 1

Tyr Gy Tyr His Hs Ser Asn Gu Gn Gy Ser Ay Tyr Ala Ala Asp
20 25 30

Lys Gu Ser Thr Gn Lys Ala Ile Asp Gy Val Thr Asn Lys Val Asn
35 40 45

Ser Ile Ile Asp Lys Met Asn Thr G n Phe Gu Ala Val Gy Arg Gu
50 55 60
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Phe
65

Asn Asn

Asp Gy Phe

A u Asn

Leu Tyr

115

Gy Asn

130

Ay

GAu
145

Ser Val

<210> 6
<211> 41
<212> PRT
<213>

<400> 6

Leu Gu

Leu Asp Va

85

Arg Thr

100

Lys Val Arg

Phe A u

Arg Asn

Phoeni xTenp17731. t np. t xt

Arg Arg Ile Gu Asn
70

Trp Thr Tyr

Leu Asp Phe

105

Gn Leu
120

Leu

Phe
135

Tyr His

Avi an influenza virus (H5NT1)

Leu Leu Ser Arg Ile Asn Hs Phe Gu
1 5

Ser Ser Trp

Pro Tyr G n Gy Lys Ser Ser
35

<210> 7
<211> 111
<212> PRT
<213>
<400> 7
Leu Leu Ser
>

Ser Ser Trp
Pro Tyr G n
35

Lys Lys Asn
50

Asn G n du
65

Ser Ser His
20

Arg Ile Asn
5

Ser
20

Ser Hi s
Gy Lys Ser

Ser Thr Tyr

Asp Leu Leu
70

GAu Ala Ser
25

Phe Phe
40

Avi an influenza virus (H5NT1)

H s Phe G u

GAu Ala Ser
25

Ser Phe Phe

40

Pro Thr
55

Ile

Val Leu Trp

75

Asn Ala GQu Leu Leu Va

90

H s Asp Ser

Leu Asn Lys Lys Met

Asn Va
110

GAu
80

Leu
95

Lys Asn

Arg Asp Asn Ala Lys Gu Leu

125

Lys Cys Asp Asn G u Cys Met
140

Lys Ile Gn
10

Leu Gy Va

Lys Ile
10

Leu Gy Va

Arg Asn Va

Ser
60

Lys Arg

Gy lle Hs
75

Page 5

lle Ile

Ser Ser
30

lle Ile

Ser Ser

30

Val
45

Trp

Tyr Asn

Hs Pro

Pro Lys
15

Ala Cys

Pro Lys
15

Ala Cys
Leu lle

Asn Thr

Asn Asp
80



Ala Ala Au G@n Thr Lys Leu
85

Val Gy Thr Ser Thr Leu Asn
100

<210> 8

<211> 51

<212> PRT

<213> Avian influenza virus

<400> 8
Tyr Asn Asn Thr Asn G n Gu
1 5

His Pro Asn Asp Ala Ala Gu
20

Thr Tyr Ile Ser Val Gy Thr
35

Arg Ile Al a
50

<210> 9

<211> 12

<212> DNA
<213> Artificia

<220>
<223> primer
<400> 9

agcaaaagca gg

<210> 10

<211> 351

<212> PRT

<213> Avian influenza virus

<400> 10

Met Gu Lys Ile Va
1 5

Leu Leu
Asp Gnlle Cys Ile Gy Tyr
20

Asp Thr Ile Met G u Lys Asn
35

Leu Gu Lys Thr H's Asn Gy
50 55

Pro Leu Ile Leu Arg Asp Cys

Phoeni xTenp17731. t np. t xt

Tyr An Asn Pro Thr Thr Tyr Ile Ser
90 95

Gn Arg Leu Val Pro Arg Al a

Ile
105 110

( H5N1)

Asp Leu Leu Val Leu Trp Gy Il

10 15

Gn Thr Lys Leu Tyr G n Asn Pro Thr
25 30

Ser Thr Leu Asn G n Arg Leu Val Pro
40 45

Phe Ala Ile Val Ser Leu Val Lys Ser
10 15

Hs Ala Asn Asn Ser Thr Gu G n Va
25 30

Val Thr Val Thr Hs Ala Gn Asp lle
40 45

Lys Leu Cys Asp Leu Asp Gy Val Lys
60

Ser Val Ala Gy Trp Leu Leu Gy Asn
Page 6

12



Phoeni xTenp17731. t np. t xt
75

65 70 80

Pro Met Cys Asp G u Phe Ile Asn Val Pro Gu Trp Ser Tyr Ile Va
85 90 95

Gu Lys Ala Asn Pro Val Asn Asp Leu Cys Tyr Pro Gy Asp Phe Asn
100 105 110

Asp Tyr Gu GQu Leu Lys H's Leu Leu Ser Arg Ile Asn His Phe Gu
115 120 125

Lys Gnllelle Pro Lys Ser Ser Trp Ser Ser Hs Gu Al a Ser

140

_k_
W —
([&X0]
-y
W
[¢)]

Leu Gy Val Ser Ser Ala Cys Pro Tyr G n Gy Lys Ser Ser Phe Phe
145 150 155 160

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser Thr Tyr Pro Thr Ile
165

170 175

Lys Arg Ser Tyr Asn Asn Thr Asn G n Gu Asp Leu Leu Val Leu Trp
180 185 190

Gy lle Hs H's Pro Asn Asp Ala Ala Gu Gn Thr Lys Leu Tyr Gn
195 200 205

Asn Pro Thr Thr Tyr Ile Ser Val Ay Thr Ser Thr Leu Asn G n Arg
210 215 220

Leu Val Pro Arg Ile Ala Thr Arg Ser Lys Val Asn Gy Gn Ser Gy
225 230 235 240

Arg Met G u Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Gu Ser Asn Gy Asn Phe Ile Ala Pro Gu Tyr Ala Tyr Lys lle
260 265 270

Val Lys Lys Gy Asp Ser Thr Ile Met Lys Ser Qu Leu Gu Tyr Gy
275 280 285

Asn Cys Asn Thr Lys Cys G n Thr Pro Met Gy Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gy Au Cys Pro Lys
305 310 315 320

Tyr Val Lys Ser Asn Arg Leu Val Leu Ala Thr Gy Leu Arg Asn Ser
325 330 335

Pro Gn Arg Gu Arg Arg Arg Lys Lys Arg Gy Leu Phe Gy Al a

Page 7



<210> 11
<211> 1542
<212> DNA
<213>

<400> 11
agcaaaagca
accaaacgat

agggcat ccg

gaact caaac
atggttctct
gggaaggacc
agagagct ga
ggagaagacg
gccacat acc
ct gat gcaag
gt cgggacga
ttct ggagag
ct caaaggga
agaaatcctg
ct gagaggat
gccagt ggat
ctgcttcaga
agt caatt gg
ttcattagag
gcttcaaatg
t gggct at aa
at cagt gt ac
at ggccgegt
agaat gat gg
ct ct cagacg

tcttatttct

<210> 12
<211> 1496
<212> DNA
<213>

<400> 12

gggt agat aa

cttatgaaca
t t ggaagaat
t cagcgacca
ctgcatttga
cgaagaagac
ttctgtatga
caact gct gg
agagaacaag
gat caaccct
t ggt aat gga
gcgagaat gg
aatttcaaac
ggaat gct ga
ccgt agccca
atgattttga
acagt caggt
t at ggat ggc
gaacaagagt
agaacgt gga
ggaccaggag
agcccact tt
tt aaggggaa
aaagt gccag
aaaaggcaac

t cggagacaa

Phoeni xTenp17731. t np. t xt

tcactcactg
gat ggaaact
ggttggtgga
ggaaggaagg
t gaaaggagg
cggaggt cca
caaagaggag
tct cact cac
agccctcgtg
cccgaggaga
act aatt cgg
acgaagaaca
ggcagcacaa
aat t gaagat
t aagt cct gc
gagggaaggg
cttcagtctc
at gccat t ct
aat cccaaga
agcaat ggac
t ggaggaaac
ct cagt acag
t accgagggc
accagaagat
gaacccgat ¢

t gcagaggaa

at ggcgt ct ¢ aaggcaccaa acgatctt at

Avi an influenza virus (H5NT1)

agt gacat ca
ggt ggagaac
at t gggaggt
ttgatccaga
aacaggt acc
at ct accgaa
at aaggagaa
at gat gat ct
cggact ggaa
t ct ggagct g
at gat aaagc
aggat t gcat
aaagcaat ga
ctcatttttc
ttgcctget t
tactctctgg
attagaccaa
gcagcatttg
ggacaact at
t ccagcactc
accaaccaac
agaaatcttc
agaacatctg
gtgtctttce
gtgccttcct

t at gacaat t

Avi an influenza virus (H5NT1)

gaacagat gg

Page 8

acat cat ggc
gccagaat gc
tttacataca
acagt at aac
t agaggaaca
gaagagacgg
tttggcgceca
ggcattccaa
t ggaccccag
ct ggt gcagc
gaggcatt aa
at gagagaat
t ggat caggt
t ggcacggt c
gtgtgtacgg
tt gggat aga
aagagaattc
aggacct gag
ccact agagg
tt gaact gag
agagagcat c
cctt cgaaag
acat gaggac
aggggcgagag
tt gacat gag
ga

aaact ggt gg

gt ct caaggc
cact gagat c
gat gt gcact
aat agagaga
t cccagt gcg
gaaat gggt g
agcgaacaat
cct aaat gat
aat gt gct ct
aat aaaggga
t gaccggaac
gtgcaacatc
gcgagaaagc
tgcactcatc
actcgctgtg
tcctttcegt
agcacat aaa
agt ct caagt
agttcagatt
aagcagat at
t gcaggacaa
agt gaccat t
t gaaat cat a
agt cttcgag

t aat gaagga

ggaacgccag

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
1542

60



aatgctactg
at acagat gt
at aacaat ag
gaacacccca
gacgggaaat
gt caagcgaa
ccaat ct aaa
caaggatgtg
cagcagt aaa
t caacgacgc
gaat gt gcaa
aagt gcgaga
ggt ct gcact
acggacttgc
tagatccttt
at ccagcaca
ttagagtctc
gaggggttca
t gagaagcag
cat ct gcagg
aaagagcgac
ggact gaaat
ggggagt ct t

t gaat aat ga

<210> 13
<211> 759
<212> DNA
<213>
<400> 13

atgagtcttc
aaagccgaga
gct ct cat gg
ggatttgtat
cagaat gccc
aagaagct ga

accggt gcac

agat cagggc
gcacagaact
agagaat ggt
gt gcgggaaa
gggt gagaga
caat ggagag
t gat gccaca
ctctctgatg
99999t aggg
caatttctgg
catccttaaa
gagcagaaat
cat cct gaga
agt ggccagt
ccgect get t
t aagagt caa
aagtttcatc
aattgcttca
at at t gggct
acagat cagc
cattatggca
cat aagaat g
cgagct ct cg
aggat ct t at

t aaccgaggt
t cgcgcagaa
agt ggct aaa
t cacgct cac
t aaat ggaaa
aaagagaaat

ttgccagttg

Phoeni xTenp17731. t np. t xt

at ct gt t ggg

caaact cagt
actctctgca
ggacccgaag
gctaattctg
gacgcaact g
t at cagagaa
caagggt caa
acaat ggt ga
agaggcgaaa
gggaaattcc
cct gggaat g

ggat cagt gg
ggat at gact

caaaacagcc
ttagtgtgga
agagggacaa
aat gagaaca
at aagaacca
gttcagccca
gcatttacag
at ggaaagt g
gacgaaaagg

ttcttcggag

cgaaacgt ac
act t gaagat
gacaagacca
cgt gcccagt
t ggagat cca
aacat t ccat

cat gggtctc

agaatggtta
gact at gaag
tttgatgaaa
aagact ggag
t acgacaaga
ctggtcttac
cgagagct ct
ct ct cccgag
t ggagct gat
at ggaagaag
aaacagcagc
ct gaaattga
cccat aagt c
tt gagagaga
aggtctttag
t ggcat gcca
gagt ggt ccc
t ggaggcaat
gaagcggagg
ctttctcggt
gaaat act ga
ccagaccaga
caacgaaccc

acaat gcaga

Avi an influenza virus (H5NT1)

gttctctcta
gtctttgcag
at cct gt cac
gagcgaggac
aat aat at gg
ggggct aagg

at at acaaca

Page 9

gtggcattgg
ggaggct gat
gaaggaacag
gtccaattta
ggagat cagg
ccacctgatg
agt gcgt act
gagat ct gga
t cggat gat a
aacaaggat t
acaaagagca
agat ct cat t
ctgcttgect
agggt act ct
tctcattaga
ct ct gcagca
aagaggacag
ggact ccaac
aaacaccaac
acagagaaac
gggcagaacg
agat gtgtca
gat cgt gect
ggagt at gac

tcatcccgtc
gaaagaacac
ctctgact aa
t gcagcgt ag
at agggcagt
aggt cgcact

ggat gggaac

gaggttctac
ccagaacagc
at acct ggaa
t cggaggaga
aggatttggc
at at ggcat t
ggaat ggacc
gctgcegat g
aaacgaggga
gcat at gaga
at gat ggat c
tttctggcac
gct t gt gt gt
ct ggt t ggaa
ccaaat gaga
tttgaggacc
ct at ccacca
act cttgaac
cagcagaggg
cttcecctteg
t ct gacat ga
tt ccaggggc
tcctttgaca

aattaa

aggccccctc
cgat ct cgag
agggattttg
acgctttgtc
t aagct at at

cagctactca

ggt gaccacg

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

1020

1080

1140

1200

1260

1320

1380

1440

1496

60
120
180
240
300
360
420



gaagt ggct t
t ct cacagac
ct ggccagcea
gaagccat gg

actcatccta

cagaaacgaa
<210> 14
<211> 982
<212> DNA
<213>
<400> 14

atgagtcttc
aaagccgaga
gct ct cat gg
ggatttgtat
cagaat gccc
aagaagct ga
accggt gcac
gaagt ggct t
t ct cacagac
ct ggccagcea
gaagccat gg
actcatccta
cagaaacgaa
t at catt ggg
ttatcgtcge
t at gagggaa

t gt caacata

<210> 15
<211> 1350
<212> DNA
<213>

<400> 15
atgaatccaa

agct t aat gt
gggaat caac
gcttcagt aa

agt aaggaca

ttggcct agt
agat ggcaac
ct acagct aa
agat cgct aa

act ct agt gc

t gggagt gca

t aaccgaggt
t cgcgcagaa
agt ggct aaa
t cacgct cac
t aaat ggaaa
aaagagaaat
ttgccagttg
ttggcct agt
agat ggcaac
ct acagct aa
agat cgct aa
act ct agt gc
t gggagt gca
at ctt gcact
cttaaatacg
gagt accggc
gaat t ggagt

at cagaagat
t acaaat t gg
accaat ctga

aat t agcggg

acagt at aag

Phoeni xTenp17731. t np. t xt

gt gt gccact
t at caccaac
ggct at ggag
t caggct agg
t ggt ct gaga
gat gcagcga

cgaaacgt ac
act t gaagat
gacaagacca
cgt gcccagt
t ggagat cca
aacatt ccat
catgggtctc
gt gt gccact
t at caccaac
ggct at ggag
t caggct agg
t ggt ct gaga
gat gcagcga
tgatattgtg
gtttgaaaag
aggaacagca

aa

aat aaccatc

t gt gagcaga
ccact aat ca
cagat ggcgg
cagat ggt gc
gataatcttc

tt caagt ga

Avi an influenza virus (H5NT1)

gttctctcta
gtctttgcag
at cct gt cac
gagcgaggac
aat aat at gg
ggggct aagg
at at acaaca
t gt gagcaga
ccact aat ca
cagat ggcgg
cagat ggt gc
gataatcttc
t t caagt gat
gattcttgat
agggcct get
gagtgctgtg

Avi an influenza virus (H5NT1)

ggat caat ct

ttgcagattc
gacat gagaa
gat caagt ga
aggcaat gag
ttgaaaattt

tcatcccgtc
gaaagaacac
ctctgact aa
t gcagcgt ag
at agggcagt
aggt cgcact
ggat gggaac
ttgcagattc
gacat gagaa
gat caagt ga
aggcaat gag
ttgaaaattt
cctattgttg
cgtcttttct
acggcagggg
gat gtt gacg

gt at ggt aac

gaacat gatc tcaatatggg tcagtcattc

accaat cagc

caattcatct

aat act aatt

ctttgcccca

tgcttactga
ttaacggat g

gat cggttcc aagggggatg tgtttgttat
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acagcat cgg
cagaat ggt g
gcaggcagcg
gacaat t ggg

gcaggcct ac

aggccccctc
cgat ct cgag
agggattttg
acgctttgtc
t aagct at at
cagct act ca
ggt gaccacg
acagcat cgg
cagaat ggt g
gcaggcagcg
gacaat t ggg
gcaggcct ac
ttgccgcaaa
t caaat gcat
tacctgagtc

atggtcattt

t ggaat agt t
aattcacaca
gaaagctgtg
ggct gt at ac

aagagagccg

480
540
600
660
720
759
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480
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600
660
720
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900
960
982
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120
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240
300



ttcatctcat
aat gacaagc
t gt cct gt gg
gcaagt gct t
gg9ggcggt gg
aacaacat ac
gt aatgactg
gggaaagt gg
tgttatcctg
cggccat ggg
gttttcggag
aacggggacag

agaaccaaaa
act gaaacgg
ggat at agcg
tgtttctggg

agcagcat at

gct gagttgce

gctcccact t
act ccaat gg
gt gaggct cc
gccat gat gg
ctgtattgaa
t gagaact ca
acggaccaag
t t aaat cagt
at gccggcga
tatctttcaa
acaat ccacg
gt ggggt aaa
gcactaattc
acagcagctt
ggagttttgt
ttgagtt gat
ctttttgtgg

cattcaccat

Phoeni xTenp17731. t np. t xt

ggaat gcaga
gact gt caaa
ct ccccat at
caccagttgg
at acaat ggc
agagt ct gaa
t aat ggt cag
cgaat t ggat
aat cacat gt
tcaaaatttg
ccccaat gat
agggttttca
caggagcggce
ttcagt gaaa
ccagcat cca
€agagggacgg
t gt aaat agt
t gacaagt ag

actttectttt
gacagaagcc
aact caaggt
ttgacaattg
at aat aacag
tgtgcatgtg
gcat cacat a
gctcct aat t
gtgtgcaggg
gagt at caaa
ggaacaggt a
tttaaatacg
ttcgaaat ga
caagat at cg
gagct gacag
cccaaagaga

gacact gt gg
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t gact caggg

ct cacagaac
tt gagt ct gt
gaatttctgg
acact at caa
taaatggttc
agatcttcaa
at cact at ga
at aatt ggca
t aggat at at
gttgtggtcc
gcaat ggt gt
tttgggatcc
t agcaat aac
gactagattg

gcacaatttg

gttggtcttg

agccttgcetg
at t aat gagt
tgcttggtca
cccagacaat
gagt t ggagg
ttgctttact
aat ggaaaaa
ggaat gct cc
t ggt t caaat
at gcagt gga
ggt gt cct ct
ct ggat cggg

aaat gggt gg
tgattggtca

cat aagacct
gact agt ggg
gccagacggt

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350



