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«120>
<130>
<1l60> 112
«<170>
<210> 1

<211> 1585
«<212> DNA
«213>

<400> 1
agcaaaagca

accaaacgat
agagcatccg
gaactcaaac
atggtgetct
gggaaagatc
agagaactca
ggtgacgatg
gcaacttate
ctgatgcaﬁg
gttggaacaa
ttetggaggg
ctcaaaggga
cggaacccag
ttgagagggt
gceagtgggt
ctgctteaaa
agtcaactgg

ttcatcaaag

gaggtagataa
cttacgaaca
tcggaaaaat
tecagtgatta

ctacttttga

.ctaagaaaac

tectttatga

caacggcetgg
agaggacaag
attcaacteot
tggtgatgga
gtgagaatgg
aatttcaaac
ggaatgctga
cggttgctca
acgactttga
acagccaagt
tgtggatggc

ggacgaaggt
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Influenza A virus

tcactcactg
gatggagact
gattggtgga
tgagggacgyg
cgaaaggaga
tggaggacct
caaagaagaa
tctgactcac
agctettgtt
ccctaggagg
attggtcaga
acgaaaaaca
tgetgeacaa
gttcgaagat
caagtcectgc
aagggaggga
gtacagccta
atgccattet

gcotecocaaga

agtgacatca
gatggagadc
attggacgat
ttgatccaaa
aataaatacc
atatacagga
ataaggcgaa
atgatgatct
cgcaccggaa
tctggagccoyg
atgatcaaac
agaattgectt
aaagcaatga
ctcacttﬁtc
cﬁgcctgcct”
tacteteotag
atcagaccaa
gccgcatttg

gggaagcttt
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aaatcatggc
gccagaatge
tctacétcca
acagcttaac
ttgaagaaca
gagtaaacgg
tctggcgcea
ggcattccaa
tggatcccag
caggtgétgc
gtgggétcaa
atgaaagaat
tggatcaagt
tagcacggtc
gtgtgtatgg
tcggaataga
atgagaatcc
aagatctaag

ccactagagg

Influenza Virus Vaccine Composition and Methods of Use

gtctcaaggc
cactgaaatc
aatgtgcacc
aatagagaga
tcccagtgey
aaagtggatg
agcetaataat
tttgaatgat
gatgtgctct
agtcaaagga
tgatcggaac
gtgcaacatt
gagagagagc
tgcactcata
acctgoocgta
ccctttcaga
agcacacaag
agtattaagce

agttcaaatt

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

1020
1080

1140



gcttccaatyg
tgggccataa
atcagcatac
atggcageat
adgdgatgatgg
ctecteggacg
tecttatttet
ctact
<210> 2
<21l> 4098
<212> PRT
<213>
<400> 2
Met Ala Ser

1

Gly Glu Arg

Ile Gly

35

Ser
50

Leu Asp

Arg Met val

65

Glu His Pro

Tyr Arg

Lys Glu

115

Ala Thr Ala

130

Gly

Glu

aaaatatgga
ggaccagaag
aacctacgtt
tcagtgggaa
aaagtgcaag
agaaggcagc

tcggagacaa

Gln Gly

Gln
20

Asn

Ile Gly

Glu

Tyr

Leu Ser

Ala
85

Ser

Val
100

Asn
Ile

Aryg

Gly Leu

Thr

Ala

Arg

Gly

Ala

70

Gly

Gly

ATg

Thr

gactatggaa
tggaggaaac
ctcagtacag
tacagagggg
accagaagat
gagccegatc

tgcagaggaa

Influenza A virus

Lys Arg

Thr Glu

Phe Tyr

40

Arg Leu

55

Phe Asp

Lys Asp

Lys Trp

Ile Trp

120

His Met

135

tecaagtacac
accaatcaac
agaaatctcec
agaacatctyg
gtgtetttee
gtgcecttect

tacgataatt

Thr Glu

10

Ser

Ile Ala

25

Arg

Ile Gln Met

Tle Gln Asn

Glu Arg Arg

75

Pro Lys

80

Lys

Met Glu

105

Arg

Arg Gln Ala

Met Ile Trp

Page 2

ttgaactgag
agagggeatce
cttttgacag
acatgaggac
aggggcgggy
ttgacatgag

aaagaaaaat

Gln Met Glu

Ser Val

30

Thr Glu

45

Cys

Ser Leu Thr

60

Asn Lys Tyr

Thr Gly

Leu Ile Leu

110

Asn Asn

125

Gly

His Ser Asn

140

Gly

Gly

aagcaggtac
tgcgggecaa
aacaaccgtt
cgaaatcata
agtecttegag
taatgaagga

acccttgttt

Thr Asp
15

Lys Met
Leu Lys
Tle

Glu

Glu
g0

Leu

Pro Ile

95

Tyr Asp

Asp

Asp

Leu Asn

1200

1260

1320

1380

1440

1500

1560

1565



Asp

145

Pro

Gly

Leu

Gly

Ile

225

Gln

Thr

Lys

Tyr

Arg

3058

Asn

Ala

Leu

Glu

Tyr

Ala

Arg

Ala

Val

Glu

210

Leu

Val

Phe

Ser

Agp

290

Leu

Pro

Phe

Pro

Asn

370

Trp

Thr

Met

Ala

Arg

195

Asn

Lys

Arg

Leu

Cys

275

Phe

Leu

Ala

Glu

Arg

355

Met

Ala

Tyr

Cys

Gly

180

Met

Gly

Gly

Glu

Ala

260

Leu

Glu

Gln

Asp

340

Gly

Glu

Ile

Gln

Ser

165

ala

Ile

Arg

Lys

Ser

245

Arg

Pro

Arg

ABn

Lys

325

Leu

Lys

Thr

Arg

Arg

150

Leu

Ala

Lys

Lys

Phe

230

Arg

Ser

Ala

Glu

Ser

310

Ser

Arg

Leu

Met

Thr

Thr

Met

Val

Arg

Thr

215

Gln

Asn

Ala

Cys

Gly

295

Gln

Gln

Val

Ser

Glu

375

Arg

Arg

Gln

Lys

Gly

200

Arg

Thr

Pro

Leu

Val

280

Tyr

Val

Leu

Leu

Thr

360

Ser

Ser

Ala

Leu Val
155

Gly Ser Thr

170

Gly val Gly

185

Ile

Ile

Ala

Asn Asp

Ala Tyr

Ala Gln
235

Gly Asn Ala

Ile
265

250

Leu Arg

Tyr Gly Pro

Ser

Leu Val

Tyr Ser Leu

Val

315

Trp Met
330

Ser Phe Ile

345

Arg

Gly val

Ser Thr Leu

Gly

Gly &sn

Page 3

Arg

Leu

Thr

Arg

Glu

220

Lys

Glu

Gly

Ala

Gly

300

Ile

Ala

Lys

Gln

Glu

380

Thr

Thr

Pro

Met

Asn

205

Arg

Ala

Phe

Ser

Val

285

Ile

Arg

Cys

Gly

Ile

365

Leu

Asn

Gly

Arg

Val

180

Phe

Met

Met

Glu

Val

270

Ala

ABp

Pro

His

Thr

350

Ala

Arg

Gln

Met

Arg

175

Met

Trp

Cys

Met

Asp

255

Alza

Ser

Pro

Asn

Ser

335

Lys

Ser

Ser

Gln

Asp
160

Ser

Glu

ASn

Asp

240

Leu

His

Gly

Phe

Glu

320

Ala

val

Asn

Arg

Arg



385

Ala

Asn

Thr

Glu

Glu

465

Met

Ser

Leu

Glu

Ser

450

Leu

Ser

Ala

Pro

Gly

435

Ala

ser

Asn

Gly

Phe

420

Arg

Arg

Asp

Glu

Gln

405

Asp

Thr

Pro

Glu

Gly

390

Iie

Arg

Ser

Glu

Lys

470

Ser

Ser

Thr

Asp

Asp

455

Ala

Tyxr

Ile

Thr

Met

440

val

Ala

Phe

Gln

val

425

Arg

Ser

Ser

Phe

Pro

410

Met

Thr

the

Pro

Gly

355

Thr

Ala

Glu

Gln

Ile

475

Asp

Asp Asn

<210> 3

<211> 1027
<212> DNA
<213>

<400> 3
agcgaaagca

ctetateate
tgcagggaag
gtcacctctyg
aggactgcag
catggacaaa
caaagaaatc
caacaggaty
acagattgct
aatcagacat
ggctggatcg

ggtgcaagcg

485

ggtagatatt
ccgtcaggece
aacactgatc
actaagggga
cgtagacgct
geagttaaac
tcactcagtt
ggggctgtga
gactceccage
gagaacagaa
agtgagcaag

atgagaacca

Influenza A virus

gaaagatgag
ccctcaaagc
ttgaggttct
ttttaggatt
ttgtccaaaa
tgtataggaa
attectgetgg
ccactgaagt
atcggtetea
tggttttage
cagcagaggc

ttgggactca

4350

tecttetaace
cgagatcgca
catggaatgg
tgtgttecacy
tgcccttaat
gctcaagagy
tgeacttgee
ggcatttggce
taggcaaaty
cagcactaca
catggaggtt

tcctagetec
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Phe Ser Val

Ser
430

Ala rhe

Ile Ile

445

Arg

Gly
460

Arg Gly

Val Pro Ser

Asn Ala Glu

gaggtcgaaa
cagagacttg
ctaaagacaa
ctecaccgtge
gggaacgggg
gagataacat
agttgtatgg
ctggtatgtg
gtgacaacaa
gctaaggcta
gctagteagg

agtgetggtce

400

Gin
415

Arg

Gly Asn

Met Met

Val Phe

Phe Asp

4890

Glu
4395

Tyr

cgtacgtact
aagatgtctt
gaccaatcct
ccagtgagcg
atccaaataa
tececatgggge
gccteatata
caacctgtga
ccaatccecact
tggagcaaat
ctagacaaat

tgaaaaatga

60

120

180

240

300

360

420

480

540

600

660

720



tcttecttgaa
gtgatcctct
ttgatcgtet
cttctacgga
ctgtggatac
ttctact
<210>

<211>

<2125
<213>

4
252
PRT

<400> 4
Met Ser Leu
1

Ser Gly Pro

Ala Gly Lys

a5

Pro Ile

50

Thr
65

Leu Thr

Gln Asn Ala

Val Lys Leu

Glu Ile

115

Lys

Leu Ile

130

Gly

Gly val

145

Leu

Ser His Arg

aatttgcagg
cgctattgcce
ttttttecaaa
aggagtgcca

tgacgatggt

Thr Gl
5

Leu

Leu Al

20

Lys

Asn Thr

Leu Ser

Val Pro

70

Asn
85

Leu

YL
100

Arg

Ser Leu Se

Asn

Tyr

Cys Ala

15

Gln Met

AsSp

Pro

Ser

Gly

Lys

Arg

Thr

Val

cctatcagaa
gcaaatatca
tgcatttace
aagtctatga

cattttgtca

Influenza A virus

u Val Glu

a @lu Ile

Glu
40

Leu

Leu Thr

55

Glu Arg

Asn Gly
Leu

Lys

Ser
120

r

Tyr

Met
135

Gly

Cys Glu

0

Thr Thr

acgaatgggg
ttgggatctt
gtcgctttaa
gggaagaata

gcatagagct

Thr Tyr Val
10

Ala Gln

25

Arg

Val Leu Met

Lys Gly TIle

Gln
75

Gly Leu

Pro Asn

90

Asp

Arg @lu Ile

105

Ala Gly Ala

Ala Val Thr

Ala
155

Gln Ile

Thr Asn Pro

Page 5

gtgcagatgc
gcacttgaca
atacggactg
tcgaaaggaa

ggagtaaaaa

Leu Ser Ile

Leu.Glu Asp

30

Glu Leu

Trp
45

Leu Phe

60

Gly

Arg Arg Arg

Asn Met Asp

Phe His

110

Thr

Ala
125

Leu Ser

Thr Glu Vval

140

Asp Ser Gln

Leu Ile Arg

aacggttcaa
ttgtggattc
aaaggagggc
cagcagagtg

actaccttgt

Tle
15

Pro
Val Phe
Lys Thr
Phe

vVal

val
80

Phe

Lys Ala

95

Gly Ala

Cys Met

Ala Phe

His Arg

160

His @lu

780

840

500

960

1020

1027



Asn Arg

Ala Gly

Ala Arg
210

Ser Ser
225

Gln Lys

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Cys Arg

Ile Gly

Lys Cys
50

Thr Glu
65

Gln Ser

Glu

<210>
<211>

165

Met Val Leu
180

Ser Ser Glu
125

Gln Met Val

Ala Gly Leu

Arg Met Gly
245

5
o7
PRT

Ala Ser

Gln Ala

Gln Ala
215

Lys Asn
230

val Gln

Influenza A virus

5
Leu Leu Thr

5

Cys Asn Gly

20

Ile Leu His

Ile Tyr Arg

Gly Val Pro

Ala Val Asp

B5

&
1566

<212> DNA

Glu vVal

Ser Ser

Leu Thr

Arg Phe
55

Lys Ser
70

Ala Asp

Thr

Ala

200

Met

Asp

Met

Glu

Asp

Leu

40

Lys

Met

Asp

Thr

185

Glu

Arg

Leu

Gln

Thr

Pro

25

Trp

TyT

Arg

Gly

170

Ala

Ala

Thr

Leu

Arg
250

Pro

10

Leu

Ile

Gly

Glu

His

Lys

Met

Ile

Glu

235

Phe

Ile

Ala

Leu

Leu

Glu

75

Phe

Page 6

Ala

Glu

Gly

220

Asn

Lys

Arg

Ile

Asp

Lys

60

Tyr

Val

Met

val

205

Thr

Leu

Asn

Ala

Arg

45

Gly

Arg

Ser

Glu

190

Ala

His

Gln

Glu

Ala

30

Leu

Gly

Lys

Ile

175

Gln

Ser

Pro

Ala

Trp

15

Asn

Phe

Pro

Glu

Glu
85

Met

Gln

Ser

Tyr
240

Gly

Ile

Phe

Ser

Gln

80

Leu



<213>

«220>
<223>

<400> 6
atgagtette

ggttecaagtg
ggagaacgcc
ggacgattet
atccaaaaca
aaataccttyg
tacaggagag
aggegaatcet
atgatetgge
accggaatgg
ggagccegeag
atcaaacgtg
attgettatg
gcaatgatgg
acttttetag
cctgecctgtg
tctctagteg
agaccaaatg
gcatttgaag
aagctttcca
agtacacttg
aatcaacaga
aatcteccctt
acatctgaca
tetttecagg
cctteoetttg

gataat

eM2NP fusion

taaccgaggt
atatggcgtc
agaatgccac
acatccaaat
gettaacaat
aagaacatcc
taaacggaaa
ggcgccaage
attccaattt
atccecaggat
gtgetgeagt
ggatcaatga
aaagaatgty
atcaagtgag
cacggtetge
tgtatggace
gaatagaccc
agaatccagc
atctaagagt
ctagaggagt
aactgagaag
gggcatctge
ttgacagaac
tgaggaccga
ggcggggagt

acatgagtaa

Artifiecial sequence

cgaaacgecet
tcaaggcacce
tgaaatecaga
gtgcaccgaa
agagagaatg
cagtgegggg
gtggatgaga
taataatggt
gaatgatgca
gtgctctecty
caaaggagtt
tcggaactte
caacattcte
agagagccgg
actcatattg
tgeegtagee
ttteagactg
acacaagagt
attaagette
tcaaattgct
caggtactgg
gggccaaate
aaccgttatg
aatcataagg
cttecgagete

tgaaggatct

atcagaaacg
aaacgatett
geatccgteg
ctcaaactca
gtgctetetg
aaagatccta
gaacteatce
gacgatgcaa
acttatcaga
atgcaaggtt
ggaacaatgg
tggaggggtyg
aaagggaaat
aacccaggga
agagggtcgg
agtgggtacg
cttcaaaaca
caactggtgt
atcaaaggga
tccaatgaaa
gccataagga
agcatacaac
géagcattca
atgatggaaa
tcggacgaaa

tatttectteg

Page 7

aatgggggtyg
acgaacagat
gaaaaatgat
gtgattatga
cttttgacga
agaaaactgg
tttatgacaa
cggctggtet
ggacaagagc
caactetcecce
tgatggaatt
agaatggacg
ttcaaactgce
atgctgagtt
ttgcteacaa
actttgaaag
gcecaagtgta
ggatggcatg
cgaaggtget
atatggagac
ccagaagtgg
ctacgttcte
gtgggaatac
agtgeaagacc
aggcagcgag

gagacaatge

cagatgecaac
ggagactgat
tggtggaatt
gggacggtty
aaggagaaat
aggacctata
agaagaaata
gactcacaty
tecttygttcge
taggaggtcet
ggtcagaatg
aaaaacaaga
tgcacaaaaa
cgaagatctc
gtcetgectg
ggagggatac
cagectaate
ccattetgee
cceaagaggqg
tatggaatca
aggaaacacc
agtacagaga
agaggggaga
agaagatgtg
cccgategtg

agaggaatac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

l440

1500

1560

1566



210> 7

211> 522
<212> PRT
<213>
<220>
<223>
<400> 7

Met Ser Leu

1

Cys

Ser

Ile

Ile

65

Tle

Glu

Pro

Met

Arg

145

Met

Ala

Gly

Arg

Tyr

Arg

50

Gln

Gln

Arg

Lys

Arg

130

Gln

Ile

Leu

Ser

Cys

Glu

35

Ala

Met

Asn

Arg

Lys

115

Glu

Ala

Trp

val

Thr
1958

Leu

Asn

20

Gln

Ser

Cys

Ser

Asn

100

Thr

Leu

Asn

His

aArg

180

Leu

eM2NP fusion

Thr

Gly

Met

Val

Thr

Leu

85

Lys

Gly

Ile

Asn

sSer

165

Thr

Pro

Glu

Ser

Glu

Gly

Glu

70

Thr

Tyr

Gly

Leu

Gly

150

Asn

Gly

Arg

Artificial sequence

val

Ser

Thr

Lys

55

Leu

Ile

Leu

Pro

Tyr

135

Asp

Leu

Met

Arg

Glu

Asp

Asp

40

Met

Lys

Glu

Glu

Ile

120

Asp

Asp

Asn

Asp

Ser
200

Thr

Met

25

Gly

Ile

Leu

Arg

Glu
105

Tyr

Lys

Ala

ABp

Pro

185

Gly

Pro

10

Ala

Glu

Gly

Ser

Mel

90

Arg

Glu

Thr

Ala

170

Arg

Ala

Ile

Ser

Arg

Gly

Asp

75

Val

Pro

Arg

Glu

Ala

155

Thr

Met

Ala

Page 9

Arg

Gln

Gln

fle

60

Leu

Ser

val

Ile

140

Gly

Cys

Gly

Asn

Gly

Asn

45

Gly

Glu

Ser

Ala

Asn

125

Arg

Leu

Gln

Ser

Ala
205

Glu

Thxr

30

Ala

Arg

Gly

Ala

Gly

110

Gly

Arg

Thr

Arg

Leu

1980

Ala

Trp

15

Lys

Thr

Phe

Arg

Phe

95

Lys

Lys

Ile

Thr
175

Met

val

Gly

Glu

TYr

Leu

80

Asp

Asp

Trp

Trp

Met

160

Arg

Gln

Lys



Gly

Ile

225

Ile

Ala

Gly

Ile

Tyr
305

Ser

Tyr

Val

Ser

Arg

385

Ser

Gly

Gln

val

210

Asn

Ala

Ala

Asn

Leu

290

Gly

Leu

Ser

Trp

Phe

370

Gly

Thx

Gly

Pro

Gly

Rep

TYT

Gln

Ala

275

Axrg

Pro

val

Leu

Met

355

Ile

val

Leu

Asn

Thx
435

Thr

Arg

Glu

Lys

260

Glu

Gly

Ala

Gly

Ile

340

Ala

Lys

Gln

Glu

Thr

420

Phe

Met

Asn

Arg

245

Ala

Phe

Sex

val

Ile

325

Arg

Cys

Gly

Ile

Leu

405

Asn

Ser

Val

Phe

230

Met

Met

Glu

Val

Ala

310

Asp

Pro

His

Thr

Ala

390

Arg

Gln

Val

Met

215

Trp

Cys

Met

Asp

Ala

295

Ser

Pro

Asn

Ser

Lys

375

Ser

Ser

Gln

Gln

Glu

Arg

Asn

Asp

Leu

280

His

Gly

Phe

Glu

Ala

360

Val

Asn

Arg

Arg

Arg
440

Leu vVal Arg

Gly Glu Asn
235

Ile Leu Lys
250

Gln Val Axg
265

Thxr Phe Leu

Lys Ser Cys

Tyr Asp Phe
315

Arg Leu Leu
330

Asn Pro Ala
345

Ala Phe Glu

Leu Pro Arg

Glu Asn Met
395

Tyr Trp Ala
410

Ala Ser Ala
425

Asn Leu Pro

Page 10

Met

220

Gly

Gly

Glu

Ala

Leu

300

Glu

Gln

Asp

Gly

380

Glu

Ile

Gly

Phe

Ile

Arg

Lys

Ser

Arg

285

Pro

Arg

Asn

Lys

Leu

365

Lys

Thr

Arg

Gln

Asp
445

Lys

Lys

Phe

Arg

270

Ser

Ala

Glu

Sex

Ser

350

Arg

Leu

Met

Thr

Tle

430

Arg

Arg

Thr

Gln

255

Asn

Ala

Cys

Gly

Gln

335

Gln

val

Ser

Glu

Arg

415

Ser

Thr

Gly

Arg

240

Thr

Pro

Leu

Val

Tyr

320

Val

Leu

Leu

Thr

Ser

400

Ser

Ile

Thr



val Met Ala

450

Arg Thr Glu

465

Ser Phe Gln

Ser Pro Ile

Phe Gly Asp

515

<210> 8

<211l> 1566
«212> DNA
<213>

<220
<223>

<400> 8
atggegtcte

aatgccactg
atccaaatgt
ttaacaatag
gaacatccca
aacggaaagt
cgccaagcta
tccaatttaa
cccaggatgt
gctgcagtca
atcaatgatc
agaatgtgea
caagtgagag
cggtetgcac
tatggacctg

atagaccctt

Ala

Ile

Phe Ser

Ile Arg

Gly Asn

455

Met Met

470

Gly
485

Val
500

Asn

aaggcaccaa
aaatcagagé
gcaccgaact
agagaatggt
gtgcggggaa
ggatgﬁgaga
ataatggtga
atgatgcaac
gctctctgat
aaggagttgg
ggaacttetg
acattctcaa
agagccggaa
tcatattgag
ccgtagccag

tcagactgct

Arg Gly

Pro Ser

Ala Glu

Val Phe

Phe Asp

Thr Glu Gly

Glu Ser &la

475

Glu Leu Ser

430

Met Ser Asn

505

Glu Tyr

520

Artificial sequence

NPeM2 Fugion Construct

acgatcttac
atccgtegga
caaactcagt
gctetctget
agatcctaag
acteatecoctt
cgatgcaacyg
ttatcagagg
gcaaggttca
aacaatggtg
gaggggtgag
agggaaattt
cccagggaat
agggteggtt
tggatacgac

tcaaaacagc

Asp Asn

gaacagatgg
aaaatgattg
gattatgagg
tttgacgaaa
aaaactggayg
tatgacaaag
gctggtetga
acaagagcte
actetcecta
atggaattgg
aatggacgaa
caaactgctg
gctgagttcg
gctcacaagt
tttgaaaggg

caagtgtaca

Page 11

arg Thr Ser
460

Arg Pro Glu

Asp Glu Lys

Glu Gly Serx
510

agactgatgg
gtggaattgg
gacggttgat
ggagaaataa
gacctatata
aagaaataag
'ctcacatgat
ttgttegeac
ggaggtctgg
tcagaatgat
aaacaagaat
cacaaaaagc
aagatctcac
cctgectgece
agggatactc

gcctaatcag

Asp Met

Asp Val
480

Ala Ala
495

Tyr Phe

agaacgcacag
acgattectac
ccaaaacagc
ataccttgaa
caggagagta
gcgaatctgy
gatctggcat
cggaatggat
agccgceaggt
caaacgtggg
tgcttatgaa
aatgatggat
ttttctagea
tgectgtgtg
tctagtcgga

accaaatgaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

260



aatccagcac acaagagtca actggtgtgg atggcatgcc
ctaagagtat taagcttcat caaagggacg aaggtgctcec
agaggagttc aaattgcttc caatgaaaat atggagacta
ctgagaagca ggtactggge cataaggacc agaagtggag
gcatctgcgg gccaaatcag catacaacct acgttctcag
gacagaacaa ccgttatggc agcattcagt gggaatacag
aggaccgaaa tcataaggat gatggaaagt gcaagaccag
cggggagtct tcgagctctc ggacgaaaayg gcagcgagcc
atgagtaatg aaggatctta tttcttcgga gacaatgcag
cttctaaccg aggtcgaaac gcctatcaga aacgaatggg
agtgat
<210> 9
<211> 522
<212» PRT
<213» Artificial sequence
<220>
<223> NPeM2 Fusion Construct
<400> 9
Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu
1 5 10
Gly Glu Arg Gln Asn Ala Thr Glu Ile Arg Ala
20 25
Ile Gly Gly Ile Gly Arg Phe Tyr Ile Gln Met
35 40
Leu Ser Asp Tyr Glu Gly Arg Leu Ile Gln Asn
50 55
Arg Met Val Leu Ser Ala Phe Asp Glu Arg Arg
65 70 75
Glu His Pro Ser Ala Gly Lys Asp Pro Lys Lys
85 90
Tyr Arg Arg Val Asn Gly Lys Trp Met Arg Glu
100 105

Page 12

attctgccge
caagagggaa
tggaatcaag
gaaacaccaa
tacagagaaa
aggggagaac
aagatgtgtc
cgategtgee
aggaatacga

ggtgcagatg

Gln Met Glu

Ser Val Gly

30

Thr
45

Cys Glu

Ser Leu Thr

60

Asn Lys

Thr Gly Gly

Ile Leu

110

Leu

atttgaagat
gctttccact
tacacttgaa
tcaacagagg
tctcectttt
atctgacatg
tttecagggg
ttecectttgac
taatatgagt

caacgdgtteca

Thr
15

Asp
Lys Met
Leu Lys
Ile

Glu

Glu
80

Leu

Pro Ile

95

Tyr BAsp

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566



Lys

Ala

Asp

145

Pro

Gly

Leu

Gly

Ile

225

Gln

Thr

Lys

Tyr

Arg

308

Asn

Ala

Leu

Glu

Thr

130

Ala

Arg

Ala

Val

Glu

210

Leu

Val

FPhe

Ser

Asp

230

Leu

Pro

Phe

Pro

Glu

115

Ala

Thr

Met

Ala

Arg

1985

Asn

Lys

Arg

Leu

Cys

275

Phe

Leu

Ala

Glu

Arg

Ile

Gly

Tyr

Cys

Gly

180

Met

Gly

Gly

Glu

Ala

260

Leu

Glu

Gln

His

Asp

340

Gly

Arg

Leu

Gln

Ser

165

Ala

Ile

ATg

Lys

Ser

245

Arg

Pro

Arg

Asn

Lys

325

Leu

Lys

Arg

Thr

Arg

150

Leu

Ala

Lys

Lys

Phe

230

Arg

Ser

Ala

Glu

Ser

310

Ser

Arg

Leu

Ile

His

135

Thr

Met

Val

Arg

Thr

215

Gln

ABn

Ala

Cys

Gly

295

Gln

Gln

Val

Ser

120

Met

Arg

Gln

Lys

Gly

200

Arg

Thr

Pro

Leu

Val
280

Tyr

val

Leu

Leu

Thr

Arg Gln Ala
Met Ile Trp

Ala Leu Val
155

Gly Ser Thr
170

Gly Val Gly
185

Ile Asn Asp
Ile Ala Tyr

Ala Ala Gln
235

Gly Asn Ala
250

Ile Leu Arg
265

Tyr Gly Pro
Ser Leu Val

Tyr Ser Leu
315

Val Trp Met
330

Ser Phe Ile
345

Arg Gly Val

Page 13

Asn

His

140

Arg

Leu

Thr

Arg

Glu

220

Lys

Glu

Gly

Ala

Gly

300

Ile

Ala

Lys

Gln

Asn

125

Ser

Thr

Pro

Met

Asn

205

Arg

Ala

Phe

ser

Val

285

Ile

Arg

Cys

Gly

Ile

Gly

Asn

Gly

Arg

Val

150

Phe

Met

Met

Glu

Val

270

Rla

Asp

Pro

His

Thr

350

Ala

Asp

Leu

Met

Arg

175

Met

Trp

Cys

Met

Asp

255

Ala

Ser

Pro

Asn

Ser

335

Lys

Ser

Asp

Asn

Asp

160

Ser

Glu

Asn

Asp

240

Leu

Gly

Phe

Glu

320

Ala

val

Asn



355 360

Glu Asn Met Glu Thr Met Glu Ser Ser Thr

370

375

Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly

385

Ala Ser

Asn Leu

390

Ala Gly Gln Ile Ser Ile Gln Pro
495 410

Pro Phe Asp Arg Thr Thr Val Met
420 425

Thr Glu Gly Arg Thr Ser Asp Met Arg Thr

Glu Ser
450

Glu Leu

465

Met Ser

435 440

Ala Arg Pro Glu Asp Val Ser Phe
455

Ser Asp Glu Lys Ala Ala Ser Pro
470

Asn Glu Gly Ser Tyr Phe Phe Gly
485 430

Asp Asn Met Ser Leu Leu Thr Glu Val Glu

500 505

Trp Gly Cys Arg Cys Asn Gly Ser Ser Asp

<210>
<21l>
<212>
<2]3>

<220>
<223

<400>

515 5§20

10

6

PRT

Artificial sequence

Linker Peptide

10

Gly Tyr Ala Thr Arg Ala

1

<210>
<211>
<212>»
<213>»

5

11

6

PRT

Artificial sequence

Leu

Asn

385

Thr

Ala

Glu

Gln

Ile

475

Asp

Thr

Page 14

Glu

380

Thr

Phe

Ala

Ile

Gly

460

val

Asn

Pro

365

Leu

Asn

Ser

Phe

Ile

445

Arg

Pro

Ala

Ile

Arg

Gln

Val

Ser

430

Arg

Gly

Ser

Glu

Arg
510

Ser

Gln

Gln

415

Gly

Met

val

Phe

Glu

495

Asn

Arg

Arg

400

Arg

Asn

Met

Phe

Asp

480

TYyr

Glu



<220>
<223> Linker Peptide

<400> 11

Phe Gln Met Gly Glu Thr

1 5
<210> 12

<211> 8

<212> PRT

<213> Artificilal sequence

<220>
<223> Linker Peptide

<400> 12

Phe Asp Arg Val Lys His Leu Lys

1 B
<210> 13

<211l> 9

<212» PERT

<213> Artificial sequence

<220>
<223> Linker Peptide

<400> 13

Gly Arg Asn Thr Asn Gly Val Ile Thr

1 5
<210> 14

<211> 10

<212> PRT

<213> Artificial sedquence

<220>
<223> Linker Peptide

<400> 14

Val Asn Glu Lys Thr Ile Pro Asp His Asp

1 5 10
<210>» 15

<211> 1683

<212> DNA

<213> Influenza B virus

<4£00> 15
atgtccaaca tggatattga cagtataaat accggaacaa tcgataaaac

ctgacteceecg gaaccagtgg ggcaaccaga ccaateatca ageccagecaac

Page 15

accagaagaa

ccttgcteceg

60

120



ccaagcaaca
gatateggaa
aaaatggtgg
gatgacatgg
geaactgatg
gggaaggaag
gataaaacca
atgtacaaga
cattcacaga
gacccttcat
ggtgttgcaa
gcaatggcag
cttetgaatc
atcggaagta
atggtagttg
aaaatacctc
gctctttata
aaatctcaac
tctgeactaa
gtcceggeta
ttctgggecce
caaataagtt
gtaagaagaa
ctcaaaatga
aaaatgttte
accatccceoa
taa

<210>
<211>

<212
<213

16
560
PRT

aacgaacceg
ggaaaatcca
taaaactggg
aaaggaatct
acaagaaaac
aaatagaceca
tctacttceayg
ccaccatggg
tgaacgatgt
taatcagtac
tcaaaggagg
acagagggct
tgaaaaacaa
ggdacccagg
tcagacccte
aactaggatt
atatggcaac
tattcttcat
cgggcaccga
aggagcaagt
caatgaccayg
gcagecctgt
tgctgtcaat
tgaatgattc
aaatatcaga

atttcttett

aaatccatct
aaagaaacaa
tgaattetac
aattcaaaat
tgaataccaa
caacaagaca
cectataaaa
gagtgatggt
ctgtttccaa
ttttgecgga
tggaacttta
actgagagac
gtgctctgeg
gattgcagac
tgtagcgagc
caataccgaa
acctgtttec
gtegtgettce
atttaagccet
agaaggaatg
atctggaggyg
gtttgeagta
gaacgttgaa
aatggcaaag
caaaaacaaa

tgggagggac

Artificial sequence

ccagaaagga
accccaacag
aaccagatga
gcacaagctg
aagaaaagga
ggaggcacct
attacctttt
ttecagtggac
agatcaaagy
agcacactac
gtggatgaag
atcaaggcca
cegcaacaaa
atagaagacc
aaagtggtgc
gaatactcta
atattaagaa
ggagctgcect
agatcagcac
ggggcagcte
aatgaagtaa
gaaagaccta
ggacgtgatyg
aaaaccagtyg
gtcaatcceca

acagcagadg

Page 16

caaccacaag
agataaagaa
tggtcaaage
tggagagaat
atgccagaga
tttataagat
taaaadaaga
taaatcacat
gactgaaaag
ceagaagatc
ccatccgatt
agacggcecta
aggctctagt
taactctgct
ttcecataayg
tggttgggta
tgggagatga
atgaagatct
taaaatgcaa
tgatgtceat
gtggagaagg
ttgectctaag
cagatgtcaa
gaaatgettt
ttgagattec

attatgatga

cagtgaaacc
gagcgtctac
tggacttaat
cctattggct
tgtcaaagaa
ggtaagagat
ggtgaaaaca
tatgattgga
ggttggactt
aggtacaact
tataggaaga
tgaaaagatt
tgatcaagtg
tgccagaagce
catttatgcet
tgaagccaty
cgcaaaagat
aagagtgtta
gggtttceat
caagcttecag
agggtctggt
caagcaagct
aggaaatcta
cattgggaayg
aattaagcag

cctcgattat

180

240

300

360

420

480

540

600

660

720

780

840

soo

960

1020

1080

1140

1200

1260

1320

1380

1440

1s00

1560

1620

1680

1683



<220
<223

<400=

Mekt

1

Thr

Ile

Pro

Lys

65

Lys

Ala

Ala

Tyr

Ile

145

Asp

Glu

Gly

Phe

Ser

Pro

Lys

Ser

50

Ile

Met

aly

val

Gin

130

Asp

Lys

Val

Leu

Gln
210

16

Asn

Glu

Pro

35

Pro

Gln

Val

Leu

Glu

115

Lys

His

Thr

Lys

Agn

1985

Arg

Met

Glu

20

Ala

Glu

Lys

Val

Agn

100

Arg

Lys

Asn

Ile

Thr

180

His

Ser

Asp

Leu

Thr

Arg

Lys

Lys

85

Asp

Ile

Arg

Lys

Tyr

165

Met

Ile

Lys

Influenza B Virus

Ile

Thr

Leu

Thr

Gln

70

Leu

Asp

Leu

Asn

Thr

150

Phe

Tyr

Met

Giy

Asp

Pro

Ala

Thr

55

Gly

Met

Leun

Ala

135

Gly

Ser

Lys

Ile

Leu
215

Ser

Gly

Pro

40

Thr

Pro

Glu

Glu

Ala

120

ATy

Gly

Pro

Thr

Gly

200

Lys

Ile Asn Thr
10

Thr Ser Gly
25

Pro Ser Asn

Ser Ser Glu

Thr @Glu Ile
75

Phe Tyr Asn
90

Arg Bsn Leu
105

Ala Thr Asp

Asp Val Lys

Thr Phe Tyr
155

Ile Lys Ile
170

Thr Met Gly
185

His Ser Gln

Arg Val Gly

Page 17

Gly

Ala

Lys

Thr

60

Lys

Gln

Ile

Asp

Giu

140

Lys

Thr

Ser

Met

Leun
220

Thr

Thr

Arg

45

Asp

Lys

Met

Gln

Lys

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ile

Arg

30

Thr

Ile

Ser

Met

Asn

110

Lys

Lys

Val

Lieu

Gly

190

Asp

Pro

Asp

15

Pro

Arg

Gly

val

val

95

Ala

Thr

Giu

Arg

Lys

175

Phe

val

Ser

Lys

Ile

Asn

Arg

Tyr

80

Lys

Gln

Glu

Glu

Asp

1le0

Glu

Ser

Cys

Leu



Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

Ser

Val

Phe

385

Ser

Lys

Ala

Gly

Ser

Ser

Val

Ile

Lys

Ala

290

Pro

val

lie

Met

Sexr

370

Fhe

Ala

Gly

Leu

Gly

450

Pro

Thx

Ala

Gly

Thr

275

Pro

Gly

val

Tyxr

val

355

lle

Met

Leu

Phe

Met

435

Asn

Val

Phe

Ile

Arg

260

Ala

Gln

Ile

val

Ala

340

Gly

Leu

Ser

Thxr

His

420

Sex

Glu

Fhe

Ala

Lys

245

Ala

Tyx

Gln

Ala

Arg

325

Lys

Tyr

Arg

Cys

Gly

405

vVal

Ile

Val

Ala

Gly

230

Gly

Met

Glu

Lys

Asp

310

Pro

Ile

Glu

Met

Phe

390

Thr

Pro

Lys

Ser

Val

Sex

Gly

Ala

Lys

Ala

295

Ile

Ser

Pro

Ala

Gly

375

Gly

Glu

Ala

Leun

Gly

455

Giu

Thr

Gly

Asp

Ile

280

Leu

Glu

Val

Gln

Met

.360

Asp

Ala

Phe

Lys

Gln

440

Glu

Arg

Leu Pro Arg
235

Thr Leu Val
250

Arg Gly Leu
265

Leu Leu Asn

Val Asp Gln

Asp Leu Thr
315

Ala Ser Lys
330

Leu Gly Phe
345

Ala Leu Tyr

Asp Ala Lys

Ala Tyr Glu
395

Lys Pro Arg
410

Glu Gln Vval

425

The Trp Ala

Gly Gly Ser

Pro Ile Ala

Page 18

Arg

Asp

Leu

Leu

Val

300

Leun

Val

Asn

Asn

Asp

380

Asp

Ser

Glu

Pro

Gly

460

Leu

Ser

Glu

Axg

Lys

285

Ile

Leu

val

Thr

Met

365

Lys

Leu

Ala

Gly

Met

445

Gln

Ser

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Glu

350

Ala

Ser

Arg

Leu

Met

430

Thr

Ile

Lys

Thx

Ile

255

Ile

Lys

Ser

Arg

Pro

335

Glu

Thr

Gln

val

Lys

415

Gly

Arg

Ser

Gln

Thr

240

Arg

Lys

Cys

Arg

Ser

320

Ile

TyTr

Pro

Leu

Leu

400

Cys

Ala

Ser

Cys

Ala



465

vVal Arg

Lys Gly

Ser Gly

515

Asn Lys Val

530

Phe
545

Phe Phe

<210>
<211l>
«212>
«213>

17
1220
DNA

<400> 17

atggaggcaa
tgtataggct
gtgaccgtga
ttaaaaggaa
aacccggaat
aactcagaga
caattgagct
cccaatcatg
ttttacagaa
tectatgtga
accggtactg
tcaaaatata
gctgggagga
gcaactggaa
ggtatcatca

ggtgctataa

Arg Met

Asn Leu

Asn Ala

470

Leu
485

Leu
500

Phe
Pro

Asn

Gly Arg

Ser

Lys

Ile

Ile

Asp

Met Asn

Met Met

Gly Lys

520

Glu
535

Ile

Thr ala

550

gactactggt
accatgcgaa
cacactctgt
tagececccatt
gegatttact
atggaacatg
cagtgtcate
aaacaaccaa
atttgetgtg
acaataaagg
atcaacagag
acaggagatt
tgaactatta
atctaatage
cttcagacge

acagcagtect

Influenza A virus

cttggtatgt
taactcaacc
taacctgcte
acaattgggyg
gctcacagcg
ttacccagga
gtttgaaaaa
aggtgtaacg
gctgacaaag
gaaagaagtc
tctetatcag
caccceggaa
ctggacatta
accatggtat
accagtgcat

ccctttecag

val

Asn

Lys

Prc

Glu

475

Glu
490

Gly

Asp Ser

505

Met Phe

Ile Lys

Asp Tyr

555

gcatttgcag
gacactgttyg
gaagacagcc
aaatgtaata
agctecatggt
gatttcatcg
ttcgaaatat
gcagcatget
aagggaagct
cttgtactat
aatgc;gatg
atagcagcga
ctagaaccecg
gctttegeac
gattgtaaca

aatatacatc

Page 19

480

Arg RAsp Ala Asp Val

495

Met Ala Lys Lys Thr

510

Gln Ile Ser Asp Lys

525

Gin Thr Ile Pxro Asn

540

Asp Asp Leu Asp Tyr

ctacaaatgc
acacagtact
acaacggaaa
tcgecggatg
cctatattgt
actatgaaga
tteeccaagac
cctatgeggg
catacccaaa
ggggtgttca
cttatgtetc
gacccaaagt
gagacacaat
tgaatagagg
cgaagtgtca

cagtcacaat

560

agacacaata
cgaaaagaat
actatgtaaa
gctcttggga
agaaacatcg
actgagggag
aagcteogtgg
agcaagcagt
gcttagcaag
tcatcecgect
tgtagggtca
aagaggtcaa
aacatttgag
ttctggatcc

aacaccccat

aggagagtgce

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

900

960



ccaaaatacg tcaggagtac

caaattgagg atggctacag

attcaatecca ggggtetatt tggagecatt gceccggtttta

atgatagatg gatggtatgg ttatcatcat cagaatgaac

gatcaaaaaa gcacacaaaa tgccattgac gggattacaa

gagaaaatga acacccaatt

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

<400>

18
406
PRT

Influenza A virus

18

Met Glu Ala

1

Ala

Val

Leu

Ala

65

Asn

val

Ile

Glu

Thr

145

Phe

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Lys

130

Thx

Tyxr

Thr

Thr

35

Glu

Leu

Glu

Thxr

TyTr

115

Phe

Lys

Arg

Arg

Ile

20

val

Asp

Gln

Cys

Ser

100

Glu

Glu

Gly

Aszn

Leu

Cys

Leu

Ser

Leu

Asp

a5

Asn

Glu

Ile

val

Leu
165

Leu

Ile

Glu

Gly

70

Leu

Sexr

Leu

Phe

Thr

150

Leu

val

Gly

Lys

Asn

55

Lys

Leu

Glu.

Arg

Pro

1358

Ala

Trp

Leu

Tyr

Asn

40

Gly

Cys

Leu

Asn

Glu

120

Lys

Ala

Leu

Leu Cys Ala
10

His Ala Asn
25

Val Thr val

Lys Leu Cys

Asn Ile Ala
75

Thr BAla Ser
990

Gly Thr Cys
105

Gln Leu Ser

Thr Ser Ser

Cys Ser Tyr

155

Thr Lys Lys
170

Page 20

gactaagaaa

ttgagggggg

agggatcagg

acaaggtgaa

Phe

Asn

Thr

Lys

60

Gly

Ser

Tyr

Ser

Trp

140

Ala

Gly

Ala

Ser

His

45

Leu

Trp

Txp

Pro

Val

125

Pro

Gly

Ser

Ala

Thr

30

Ser

Lys

Leu

Ser

Gly

110

Ser

Asn

Ala

Ser

cattccatct
atggactgga
ctatgcagcg

ttetgttate

Thr Asn

15

Asp Thr

Val Asn

Gly Ile

Leu Gly

Tyr Ile

S5

Asp Phe

Ser Phe

His @lu

Ser Ser

160

Tyxr Pro
175

1020

1080

1140

1200

1220



Lys

Leu

Tyr

Arg

225

Ala

Ile

Ala

val

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Trp

Gln

210

Gly

Thr

Leu

His

250

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Ser

Gly

195

Asn

Phe

Arg

Phe

Asn

275

Asp

Leu

Tyr

Pro

Glu

358

Gln

Asn

Met

Lys

180

Val

Ala

Thr

Met

Glu

260

Arg

Cys

Pro

val

Ser

340

Gly

Asn

Ala

Asn

Ser

His

Asp

Pro

Asn

245

Ala

Gly

Asn

Phe

Arg

325

Ile

Gly

Glu

Ile

Thr
405

Tyr Val Asn

Hie

Ala

Glu
230

Tyr

Thr

Ser

Thr

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Pro

200

val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Arg

Gly

360

Ser

Ile

Asn Lys Gly
185

Thr Gly Thr

Ser val Gly

Ala Arg Pro
235

Thr Leu Leu
250

Leu Ile Ala
265

Gly Ile Ile

Gln Thr Pro

His Pro val
31s

Leu Arg Met
330

Gly Leu Phe
345
Met Ile Asp

Gly Tyr Ala

Thr Asn Lys
395

Page 21

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

His

300

Thr

Ala

Gly

Gly

Ala

380

val

Glu

Gln

205

Ser

val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Vval

190

Gln

Lys

Arg

Gly

270

Asp

Ala

Gly

Gly

Ile

350

TYX

Gln

Ser

Leu

Ser

Tyr

Gly

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Val

val

Leu

Asn

Gln

240

Thr

Phe

Pro

Asn

Cys

320

Arg

Gly

Tyr

Ser

Ile
400



<210
<211
<212>
<213>

15
1741
DNA

<400> 19

ctgtcaaaat
agatttgcat
agaatgttac
gcaatctaaa
tcggaaaccc
aggccagtcc
aacacctatt
ggtccaateca
ccttttteag
ggagctacaa
atgatgcgge
catcaacact
aaagtggaag
agagtaatgg
caacaattat
tgggggegat
gccecaaata
aaagggagag
gaggatggea
gtggatacgc
tcaactcgat
acttagaaag
ggacttacaa
actcaaatgt
aactgggtaa
taaaaaacgg
aaataagtgg

cagtggcgag

ggagaaaata
tggttaccat
tgttacacat
tggagtgaaa
tatgtgtgac
agccaatgac
gagcagaata
tgatgcctca
aaatgtggta
taataccaac
agagcagaca
gaaccagaga
aatggagttc
aaatttcatt
gaaaagtgaa
aaactctagt
tgtgaaatca
aagaagaaaa
gggcatggta
tgcagacaaa
cattaacaaa
gagaatagag
tgctgaactt
caagaacctt
tggttgtttc
aacgtatgac
agtaaaattg

ttccctagea

Influenza & virus

gtgettette
gcaaacaact
gcccaagaca
cctcteattt
gaattcatca
ctctgttatc
aaccattttyg
tcaggggtga
tagcttatca
caagaagatc
aagctetatc
ttggttccag
ttctggacaa
gccccagaat
ttggaatatg
atgccattcc
aacagattag
aagagaggac
gatggttggt
gaatccactc
atgaacactc
aatttaaaca
ctggttctea
tacgacaagg
gaattctatc
taccecgecagt
gaatcaatgg

ctggcaatca

ttgcaacagt
cgacagagca
tactggaaag
tgagggattyg
atgtgccgga
cagggaattt
agaaaattca
gctcagcatyg
aaaagaacag
ttttggtact
aaaatcecaac
aaatagctac
ttttaaagec
atgcatacaa
gtaactgcaa
acaacataca
ttcttgecgac
tatttggagc
atgggtacca
aaaaggcaat
agtttgaggc
agaaaatgga
tggaaaatga
tcegactaca
acaaatgtga
attcagaaga
gaacttacca

tggtagctgg

Page 22

cagtecttgtt
ggttgacaca
gacacacaac
tagtgtagct
atggtcttac
caacgactat
gatcatcecc
tccatacctt
tgcataccca
gtgggggatt
cacctacatt
tagacccaaa
gaatgatgcc
aattgtcaag
caccaagtgt
cccccteacc
tggactcaga
tatagcaggt
ccatagcéat
agatggagtc
cgttggaagg
agacgaattc
gagaactctc
gcttagggat
taatgaatgt
agcaagacta
aatactgtca

tectatcttta

aaaagtgatc
ataatggaaa
gggaagctct
ggatggectce
atagtggaga
gaagaactga
aaaagttett
gggaggtcct
acaataaaga
caccatecta
tcogttggaa
gtaaacgggc
atcaattteg
aaaggggact
caaactccaa
atcggggaat
aatacccctc
tttatagagg
gagcagggga
accaataagg
gaatttaata
ctagatgtct
gacttteatg
aatgcaaagg
atggaaagtg
aacagagagg
atttattcaa

tggatgtgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



ccaatggatc gttacaatge agaatttgea tttaaatttg tgagttcaga ttgtagttaa 1740

a 1741
<210> 20

<211l> 568

212> PRT

«213> Influenza A virus
<400> 20
Met Glu Lys Ile Val Leu Leu Leu Ala Thr Val Ser Leu Val Lys Ser

1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Arg Thr His Asn Gly Lys Leu Cys Asp Leu Asn Gly Val Lys
50 55 60

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
65 70 75 .80

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 g0 g5

Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
100 105 110

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

Lys Ile Gln Ile Ile Prec Lys Ser Ser Trp Ser Asn His Asp Ala Ser
130 135 140

Ser Gly Val Ser Ser Ala Cys Pro Tyr Leu Gly Arg Ser Ser Phe Phe
145 150 155 160

Arg Asm Val Val Trp Leu Ile Lys Lys Asn Ser Ala Tyr Pro Thr Ile
165 170 175

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 180

Page 23



Gly

Asn

Leu

225

Arg

Phe

val

Asn

Met

305

TYT

Pro

Ala

Gly

Glu

385

Ile

Asn

Gly

Ile

Pro

210

Val

Met

Glu

Lys

Cys

230

Pro

Val

Gln

Gly

Tyr

370

Ser

Ile

Asn

Phe

His

195

Thr

Pro

Glu

Ser

Lys

275

Asn

Phe

Lys

Arg

Phe

355

His

Thr

Asn

Leu

Leu

His

Thr

Glu

Phe

Asn

260

Gly

Thr

His

Ser

Glu

340

Ile

His

Gln

Lys

Glu

420

Asp

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Asn

325

Arg

Glu

Ser

Lys

Met

405

Arg

Val

Asn

Ile

Ala
230

Trp

Asn

Ser

Cys

Tle

310

Arg

Arg

Gly

Asn

Ala

390

Ash

Arg

Trp

Asp

Ser

215

Thr

Thr

Phe

Thr

Gln

295

His

Leu

Arg

Gly

Glu

375

Ile

Thr

Ile

Thr

Ala

200

Val

Arg

Ile

Ile

Ile

280

Thr

Pro

Val

Lys

Trp

360

Gln

Asp

Gln

Glu

Tyr

Ala

Gly

Pro

Leu

Ala

265

Met

Pro

Leu

Leu

Lys

345

Gln

Gly

Gly

Phe

Asn

425

Asn

Glu

Thr

Lys

Lys

250

Pro

Lys

Met

Thr

Ala

330

Arg

Gly

Ser

Val

Glu

410

Leu

Ala

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Gly

Met

Gly

Thr

395

Ala

Asn

Glu

Page 24

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Gly

Leu

val

Tyr

380

Asn

Val

Lys

Leu

Lys

205

Leu

Gly

Asp

Ala

Leu

285

Ile

Glu

Leu

Phe

Asp

365

Ala

Lys

Gly

Lys

Leu

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

cys

Arg

Gly

350

Gly

Ala

Val

Arg

Met

430

val

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

335

Ala

Trp

Asp

Asn

Glu

415

Glu

Leu

Gln

Arg

Gly

240

Asn

Ile

Gly

Ser

Lys

320

Thr

Ile

Tyr

Lys

Ser

400

Phe

Asp

Met



435 440

Glu Asn Glu Arg Thr Leu Asp Phe His Agp Ser
450 455
Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn
465 470 475
Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp
485 490
Ser Val Lys Asn Gly Thr Tyr Asp Tyr Pro Gln
500 505

Arg Leu Asn Arg Glu Glu Ile Ser Gly Val Lys

515 520
Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val

530 535
Leu Ala Ile Met Val Ala Gly Leu Ser Leu Trp
545 550 555
Ser Leu Gln Cys Arg Ile Cys Ile
565

«<210> 21
«211l> 1714
<212> DNA
<213> Influenza A virus
<400> 21
gcaaaagcag gggaattact taactagcaa aatggaaaca
actagtagta acagcaagca atgcagataa aatctgcatc
cacagaaact gtggacacgec taacagaaac caatgttcct
gctecacaca gagcataatg gaatgetgtg tgeaacaage
agacacatgc actattgaag gactagtcta tggcaaccct
aggaagagaa tggtcctaca tcgtcgaaag atcatcagct
tgggaatgta gaaaacctag aggaactcag gacacttttt
aagaatccaa atcttcccag acacaacctg gaatgtgact
atgttcaggt tcattctaca ggagtatgag atggctgact
tgttcaagac gcccaataca caaataacayg gggaaagadc

Page 25

445

Asn Val

460

Ala Lys

Asn Glu
Ser

Tyr

Glu
525

Leu

Ala
540

Ser

Met

atatcactaa
ggccaccagt
gtgacacatg
ctgggacate
tettgtgace
gtaaatggaa
agtteccgeta
tacactggaa
caaaagagcyg

attcttttcg

Lys

Glu

Cys

Glu

510

Ser

Ser

Ser

Asn Leu

Leu Gly

480

Met Glu

495

Glu Ala

Met Gly

Leu Ala

Asn Gly

560

taactatact
caacaaactc
cCaaagaatt
cccteattet
tgctgttggg
cgtgttacce
gttectacca
caagcagagc
gtttttaccc

tgtggggeat

60

120

180

240

300

360

420

480

540

600



acatcaccca
aagcgtgaca
tgtcaatggt
attgcgagta
agggagccat
tcagactgaa
atttggaacc
gaacgtgcct
aggttggcca
tggtatggct
gaataatata
égttgaaact
ggcatataat
tgcgaacgtg
agatgggaaa
tecggaacggg

aatagagggg

tgtcgcctea

caatggatct

22
560
PRT

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

<400> 22

Met Glu Thr Ile

1

Asn Ala Asp Lys

cccacctata
acagaagatt
ctgcagggaa
cgatccaatg
ggaagaatcc
aaaggtggct
tgccccaaat
gctagatcaa
ggactagtcg
gcagataggg
gtcgacaaga
agactcaata
gcagaattgce
aacaatctat
ggetgttteg
acctataata
gttaagectgg
tectettgtge

tgecagatgca

5

20

ccgagcaaac
tgaataggac
gaattgatta
ggaatctaat
tgaagactga
taaacagtac
atgtaagagt
gtagaggact
ctggctggta
attcaactca
tgaacaagca
tgatcaataa
tagtactact
ataacaaggt
agctatacca
ggagaaagta
aatctgaggg
ttgcaatgag

acatttgtat

Influenza A virus

aaatttgtac
cttcaaacca
ttattggteg
tgctccatgg
tttaaaaggt
attgccattc
taatagtctc
atttggagcc
tggtttcecag
aaaggcaatt
atatgaaata
taagattgat
tgaaaatcaa
gaagagggea
taaatgtgat
tagagaggaa
aacttacaaa
gtttgctacc

ataa

Ser Leu Ile Thr Ile Leu Leu

10

Ile Cys Ile Gly His Gln Ser

25

Thr Val Asp Thr Leu Thr Glu Thr Asn Val Pro

35

Glu Leu Leu His

50

40

55

Thr Glu His Asn Gly Met Leu
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ataagaaacyg
gtgatagggc
atactaaaac
tatggacacg
ggtaattgtg
cacaatatca
aaactggcag
atagctggat
cattcaaatg
gataaaataa
attgatcatg
gaccaaatac
aaaacactcyg
ctgggcteoca
gatcagtgca
tcaagactag
atcctcacca

ttecetgttet

acacaacaac
caaggcccct
caggccaaac
ttctttcagg
tagtgcaatg
gtaaatatgc
tcaggtctgag
tcatagaagg
atcaaggggt
catccaaggt
aattcagtga
aagacgtatg
atgagcatga
atgectatgga
tggaaacaat
aaaggcagaa
tttattcgac

gggeceatgte

Val Val Thr Ala Ser

Thr Asn Ser Thr

30

Val Thr His Ala

45

Cys Ala Thr Ser

60

15

Glu

Lys

Leu

660

720

780

840

900

860

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1714



Gly

65

Gly

Ile

Val

Tyr

Thr
145

Trp

Thr

Pro

Thr

Ile

225

Tvr

Gly

Gln

His

Asn

Val

Glu

Gln

130

Gly

Leu

Asn

Pro

Thr

210

Gly

TIp

Asn

Gly

Cys
250

Pro

Pro

Glu

Asn

115

Arg

Thr

Asn

Thr

185

Ser

Pro

Ser

Leu

Arg

275

Gln

Leu

Ser

Arg

100

Leun

Ile

Ser

Gln

ATg

180

val

Arg

Val

Tle

260

Ile

Thr

Ile

Cys

B85

Ser

Glu

Gln

Arg

Lys

165

Gly

Thr

Thr

Pro

Leu

245

Ala

Leu

Glu

Leu

70

Asp

Ser

Glu

Ile

Ala

150

Ser

Lys

Glu

Thr

Leu

230

Lys

Pro

Lys

Lys

Asp

Leu

Ala

Leu

Phe

135

Cys

Gly

Ser

Gln

Glu

215

Val

Pro

Trp

Thr

Gly
295

Thr

Leu

Val

Axg

120

Pro

Ser

Phe

Ile

Thr

200

Asp

Asn

Gly

Tyr

Asp

280

Gly

Cys Thr

Leu Gly
90

Asn Gly
105

Thr Leu

Asp Thr

Gly Ser

Tyr Pro
170

Leu Phe
185

Asn Leu

Leu Asn

Gly Leu

Gln Thr

250

Gly His
265

Leu Lys

Leu Asn

Ile

75

Gly

Thr

Phe

Thr

Phe

155

Val

Vval

Tyr

Arg

Gln

235

Leu

Val

Gly

Ser
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Glu

Arg

Cys

Ser

Trp

140

Tyr

Gln

Trp

Ile

Thr

220

Gly

Arg

Leu

Gly

Thr
300

Gly

Glu

Tyr

Ser

125

Asn

Arg

Asp

Gly

Arg

205

Phe

Arg

Val

Ser

Asn

285

Leu

Leu

Trp

Pro

110

Ala

Val

Ser

Ala

Ile

180

Asn

Lys

Tle

Arg

Gly

270

Cys

Pro

Val

Ser

95

Gly

Ser

Thr

Met

Gln

175

His

Asp

Pro

Asp

Ser

255

Gly

Val

Phe

Tyr

80

Tyr

Asn

Ser

Tyr

Arg

160

His

Thr

Val

Tyr

240

Asn

Ser

Val

His



Asn

305

Asn

Ser

Pro

Gly

Lys

385

Tyr

Met

Asn

His

Gly

465

Lys

Gly

Ser

Leu

Ile

Ser

Arg

Gly

val

370

Ile

Glu

Ile

Ala

Asp

450

Ser

Cys

Val

Thr
530

Phe

Ser

Leu

Gly

Leu

355

Gly

Thr

Ile

Asn

Glu

435

Ala

Asn

Asp

Lys

Lys

515

Val

Txp

Lys

Lys

Leu

340

val

Met

Ser

Ile

Asn

420

Leu

Asn

Ala

Asp

Tyr

500

Leu

Ala

Ala

Tyr

Leu

325

Phe

Ala

Ala

Lys

Asp

405

Lys

Leu

Val

Met

Gln

485

Arg

Glu

Ser

Met

Ala

310

Ala

Gly

Gly

Ala

val

390

His

Ile

val

Asn

Glu

470

Cys

Glu

Ser

Ser

Ser

Phe

Val

Ala

Txp

Asp

375

Asn

Glu

Asp

Leu

Asn

455

Asp

Met

Glu

Glu

Leu

535

Asn

Gly

Gly

Ile

Tyr

360

Arg

Asn

Phe

AsSp

Leu

440

Leu

Gly

Glu

Ser

Gly

520

val

Gly

Thr

Leu

Ala

345

Gly

Asp

Ile

Ser

Gln

425

Glu

Lys

Thr

Arg

505

Thr

Leu

Ser

Cys

Arg

330

Gly

Phe

Ser

val

Glu

410

Ile

Asn

Asn

Gly

Ile

420

Leu

Tyr

Ala

Cys

Pro

315

Asn

FPhe

Gln

Thr

Asp

395

Val

Gln

Gln

Lys

Cys

475

Arg

Glu

Lys

Met

Arg
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Lys

Val

Ile

His

Gln

380

Lys

Glu

Asp

Lys

val

460

Phe

Asn

Arg

Ile

Gly

540

Cys

Tyr

Pro

Glu

Ser

365

Lys

Met

Thr

Val

Thr

445

Lys

Glu

Gly

Gln

Leu

525

Phe

Asn

Val

Ala

Cly

350

Asn

Ala

Asn

Arg

Trp

430

Leu

Arg

Leu

Thr

Lys

510

Thr

Ala

Ile

Arg

Arg

335

Gly

Asp

Ile

Lys

Leu

415

Ala

Asp

Ala

Tyr

Tyr

4985

Ile

Ile

Ala

Cys

val

320

Ser

Trp

Gln

Asp

Gln

400

Asn

Tyr

Glu

Leu

His

480

Asn

Glu

Tyr

Phe

Ile



545

<210>
<211>
<212>
<213>»

23

DNA
«220>
<223>»

<400> 23
atggcctctc

aatgctaccg
attcagatgt
ctecaccatcyg
gaacatcctt
aacgggaaat
aggcaagcta
tctaacctta
ccacgaatgt
gcecgcagtea
ataaatgacc
cgcatgtgca
caggtggggg
cggtctgcete
tatggaccag
atcgaccegt
aatcoctgcte
ctececgggtet
aggggagttc
ttgecgctecee
gccagegegg
gatcgcaceca
cgaacagaga
agaggcgtat

atgtccaacg

1494

550

aggggacaaa
agatacgagc
gcactgagct
aaagaatggt
cagccggcaa
ggatgcgcga
acaacggaga
acgacgcgac
gctcacttat
aaggggtygg
gcaatttctg
atattctcaa
agtcaagaaa
taatcctcag
ctgttgcatc
ttagactctt
acaaaagcca
tgtcctttat
agatcgcaag
gttattggge
gccaaattte
cegtaatgac
ttatcecgtat
ttgagctgte

aggggagcta

Artificial sequence

gcagtcctac
ctcggtggga
taagectgagt
gctgagtgea
ggatcccaag
gctgattetg
tgatgccaca
ctaccagagg
gcaggggtcc
aactatggtg
gcggggggaa
ggggaaattc
cccaggcaac
aggtagtgta
agggtatgat
acagaattce
gttggtctgy
caaaggcact
taacgagaac
gateceggaca
gatacagcct
cgegtttagt
gatggagagc
cgacgagaaa

cttctttgge

555

gagcagatgg
aagatgatag
gattatgaag
ttcgacgage
aaaactggcg
tatgataaag
gcocggactga
acccgggecc
accctgccaa
atggagctag
aacggacgaa
cagacggctg
gecgagtttg
gcacacaaga
ttcgaaaggg
caagtctatt
atggcctgtc
aaggttctge
atggagacaa
agaagcggag
actttecagcg
ggtaatacag
gctcgacctyg
gcagecctcete

gacaatgceyg
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agaccgatgg
gcgggategg
gtagactgat
gccgaaacaa
gacccatcta
aagaaatccg
cgcatatgat
tcgtgagaac
ggaggagcgy
tgcgtatgat
agacacgcat
ctcaaaaggc
aagacctgac
gttgtcttece
aaggctacag
cecctgatcag
actcegeege
cccgeggceaa
tggagtctag
gtaacacgaa
tgcagcggaa
agggcagaac
aagatgtgtce
ctattgtcec

aagaatacga

560

Human Codon Optimized Influenza A Virus HIN1 Nucleoprotein

agaaaggcag
taggttttac
acagaattca
atacctggag
ccggagggtg
gcgtatétgg
gatttggcac
aggcatggat
ggcagctggt
taagcgogygc
tgcatatgaa
catgatggac
cttecectggea
ggcttgtgtg
cctagttggt
acccaacgag
cttecgaggac
attaagcact
caccttggaa
tcagcaacgg
tcteeccctteo
ttctgacatg
atttcagggce
ctectttegac

caat

60

120

180

240

300

360

420

480

540

600

660

720

780

8B40

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1494



<210>
211>
<212>
<213>

24

DNA,
<220>
<223>

<400> 24
atggecagcce

aacgccaccg
atccagatgt
ctgaccatcg
gagcacccea
aacggcaagt
cggcaggeca
agcaacctga
ceccggatgt
gccgecgtga
atcaacgacc
cggatgtgca
caggtgeggy
cggagegece
tacggececey
atcgacccct
aaccccgceec
ctgcgggtgce
cggggegtgce
ctgcggagec
gccagcgeog
gaccggacca
cggaccgaga
cggggegtat

atgagcaacg

1457

agggcaccaa
agatcecgggce
gcaccgagct
agcggatggt
gcgcoggcaa
ggatgcggga
acaacggcga
acgacgccac
gcagectgat
agggcgtggg
ggaacttctg
acatcctgaa
agagccggaa
tgatecctgeg
ccgtggecag
tecocggetget
acaagagcea
tgagctteat
agatcgcecag
ggtactggge
gccagatcag
ccgtgatggce
tcatccggat
tcgagotgag

agggcagcta

Artificial Sequence

gcggagetac
cagcgtgggce
gaagctgage
gctgagcgcce
ggacceeaag
gctgatoctyg
cgacgccace
ctaccagecgg
gcagggcagc
caccatggtg
gcggggegag
gggcaagttc
cccoggeaac
gggcagegty
cggctacgac
gcagaacagc
getggtgtag
caagggcacc
caacgagaac
catecggacco
catccagece
cgcettcage
gatggagagce
cgacgagaag

cttettegge

gagcagatgg
aagatgateg
gactacgagg
ttcgacgagc
aagaccggcg
tacgacaagg
gccggcectga
accegggcec
accctgeccc
atggagctgy
aacggccdga
cagaccgccg
gccgagtteg
gcccacaaga
ttcgageggg
caggtgtaca
atggcctgec
aaggtgectgce
atggagacca
cggagcggceyg
accettcageg
ggcaacaccg
geceggecoyg
gccgcacagcec

gacaacgccyg

Page 30

agaccgacgg
geggeatcgg
gceggetgat
ggeggaacaa
gcecccateta
aggagatccyg
cccacatgat
tggtgcggac
ggcggagcegyg
tgcggatgat
agacccggat
cccagaaggc
aggacctgac
gctgcctgece
agggctacag
gectgatecy
acagcgccgc
ccecggggcaa
tggagagcag
gcaacaccaa
tgcagecggaa
agggcceggac
aggacgtgag
ccatcgtgece

aggagtacga

Human Codon Optimized Influenza A Virus HIN1 Nucleoprotein

cgagcggcag
ccggtteotac
ccagaacagc
gtacctggag
ceggcgggty
geggatetgg
gatctggeac
cggcatggae
cgccgoegge
caagcggggce
cgcctacgag
catgatggac
cttectggee
cgcctgegtg
cctggtggge
gcccaacgag
cttecgaggac
gctgagecacc
caccctggag
ccagcagegyg
cctgeoctte
cagcgacatyg
ctteccaggge
cagettegac

caactga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1497



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

25

DNA
<220
<223>

<400> 25
atggectecac

aacgccacag
atccagatgt
ctgaccatcg
gagcatccct
aacggcaagt
aggcaggcea
agtaacctga
cccadaatgt
geegeegtca
attaacgatc
cgaatgtgca
caggtgcggg
agatctgece
tacggccecyg
ategatceet
aacccegcce
ctgagaggtge
aggggegtcece
ctgaggtecta
gccagagecg
gatagaacta
cgaacagaga
aggggegtet

atgagtaacg

1497

agggcaccaa
agatcagagc
gcacggagcet
agagaatggt
cegecggcaa
ggatgagaga
acaacggcga
acgacgceac
gttcactgat
agggegttgyg
ggaactttig
acattctgaa
agagcagaaa
tgatactgayg
ccgtggectce
ttagactgct
ataagagcca
tgtcttttat
agatagcctce
ggtactggge
gccagatcag
ctgttatgge
tcataagaat
tegagetgag

agggctegta

Artificial seguence

gcggagttat
ctecagttgge
gaagctgage
ccEgagtgece
ggaccccaag
gctgatcctg
cgatgccact
ctaccagaga
gcagggctct
cacaatggtg
gaggggcgay
ggacaagttc
ccccggeaac
gggetetgta
cggetatgac
gcagaactct
gctggtgtgy
aaagggcaca
caacgagaac
catcaggact
cattcagccce
cgecttectet
gatggagtcg
cgacgagaag

cttttttggc

gagcadatgg
aagatgateg
gactacgagg
ttcgatgaga
aagacgggcg
tacgataaqgg
geccggectga
acaagggccc
acactgccea
atggagctgy
aacggcagaa
cagactgcceyg
gecgagtteg
geccacaagt
ttegagegag
caggtctaca
atggectgcec
aaggtgctge
atggagacaa
aggagcggceg
accttecagtg
ggcaacactg
geccegteeceg
geccgecagec

gacaacgccg
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agaccgatgg
gcggeatcgg
gcagactgat
gacgaaacaa
gccecatata
aggagatccyg
cacatatgat
tggttcgcac
gaaggtctgg
tgcggatgatc
agaccaggat
cecagaaggc
aggacctgac
cctacctgec
agggctacte
gtectgattag
acagtgecege
ccegeggcaa
tggagtctag
gcaacaccaa
tacagagaaa
agggcagaac
aggatatgtc
ccategtacce

aggagtatga

Human Codon Optimized Influenza A Virus HIN1 Nucleoprotein

cgagagacag
ccggttetatc
tcagaactet
gtatctggag
tagaagagtt
cagaatatgg
gatatggcac
gggcatggat
cgccgeegge
caagagaggc
agcctacgag
catgatggat
tttcetggee
cgecctgegty
cctgatagge
acccaacgag
cttegaggac
gctgtctact
tactectggag
ccagcagagg
cctacccttt
tagtgacatg
ctttecaggac
ctctttegat

taactga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

g00

960

1020

1080

1140

1200

1260

1320

1380

1440

14357



26
756
DNA

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

<220>
<223>

<400> 26
atgagettge

aaagccgaaa
gtattgatgg
ggettegttt
cagaacgecct
cgcaaattaa
gcaggtgcectc
gaagtggctt
tececcaccgte
ctagecatcaa
gaggcgatgg
acgcacccaa
caaaagcgga
<210>
<211>

<212>
<2135

27
756
DNA

<220>
<223>

<400> 27
atgagcctge

aaggccgaga
gtgctgatgy
ggcttegtgt
cagaacgccc
aggaagctga
gccggegecee

gaggtggect

taacagaagt
tcgctcageg
agtggctgaa
ttacattgac
taaacgggaa
agcgggagat
tegegtegtg
tegggctggt
aaatggtcac
ctacagccaa
aggtggcgtc
gttetteage

tgggcgtcca

tgaccgaggt
tcgcccagag
agtggctgaa
tcaccctgac
tgaacggcaa
agagggagat
tggeccagectyg

tcggecctggt

Artificial segquence

ggaaacctat
gctcgaggat
aacgcgacct
cgtgcectea
cggggaccca
aacctteccat
tatgggactt
gtgcgcaact
caccaccaat
agcaatggaa
ccaggecaga
tgggctgaag

gatgcagaga

Artificial sequence

ggagacctac
gctggaggac
gaccaggccc
cgtgeccagce
cggcgacccc
caccttceac
catgggcctg

gtgcgccacc

gtecctcagta
gtttttgccg
attctgagcc
gagaggggtc
aataatatgyg
ggagccaagg
atctacaacc
tgcgaacaga
cogetgatta
caaatggeocg
cagatggtac
aatgatctte

tttaaa

gtgctgagca
gtgttcgceog
atcctgagcc
gagaggggcc
aacaacatgg
ggegccaagg
atctacaaca

tgcgagcaga
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tecattectag
gcaagaacac
ccctgactaa
tccaaaggag
ataaggcagt
agatctccct
gaatgggcgce
ttgctgacag
gacatgaaaa
gaagctecga
aggctatgag

ttgagaacct

tcatccececag
gcaagaacac
ccctgaccaa
tgcagaggag
acaaggccgt
agatcagcct
ggatgggcge

tcgccgacag

Human Codon Cptimized Influenza A Virus M1 Protein

cggeccctta
cgacctggag
gggaatactc
gegcttcegtyg
gaaactgtat
gtcttactet
cgtcacaaca
tcagecaccgg
tcgeatggtt
gecaggetgcec
aactatcggt

gcaggecctac

Human Codon Optimized Influenza A Virus M1l Protein

cggccccctg
cgacctggag
gggcatcctyg
gaggttcgtyg
gaagctgtac
gagctacagc
cgtgaccace

ccagcacagy

60

120

180

240

300

360

420

480

540

600

660

720

756

&0

120

180

240

300

360

420

480



agccacaggdce
ctggccagcea
gaggccatgg
acccacccca
cagaagagga
<210
<21l>

«212>
«213>

28
756
DNA

<220
<223>

<400> 28
atgagtctge

aaggccgaga
gtgctgatgy
ggcttegtat
cagaacgeccc
agaaagctga
geccggcgecc
gaggtagcct
tctecacagac
ctggecteota
gaggccatgy
actcacccct
cagaagagaa
<210
<211>

<212>
<213>

29
294
DNA

<220>

<223>

<400> 29

agatggtgac
ccaccgccaa
aggtggccag
gcagcagege

tgggcgtgea

tgacagaggt
ttgcccagag
agtggctgaa
ttacactgac
tgaacggcaa
agcgagagat
tggcctettg
ttggectggt
agatggtgac
ctacecgccaa
aggtagccte

ccagctctge

tgggcgtaca

caccaccaac
ggccatggag
ccaggccagg
cggcctgaag

gatgcagagg

Artificial sequence

cecctgatca ggcacgagaa caggatggtg

cagatggceg gcagcagcga gcoaggcecgoco

cagatggtgc aggccatgag gaccatcgge

aacgacctac tggagaacct gcaggcctac

ttcaag

Human Codon Optimized Influenza A Virus M1l Protein

tgagacgtac gtgctgtceca tcattcccte aggcoceccecectg

actggaggac
gactecgeccce
cgteccctec
cggegatccce
cacatttcat
catgggcctg
ctgegecact
gactacaaac
ggccatggag
acaggccagg
cggcctgaag

gatgcagagg

Artificial sequence

gtecttcgeeg
atcctgtcecte
gagagaggcc
aacaacatgg
ggcgecaagyg
atatacaaca
tgcgagcaga
ccecktgatac
cagatggccyg
cagatggtgc
aacgacctgc

ttcaag

gcaagaacac
ccectgacaaa
tgcageggag
ataaggccgt
agatatcgct
gaatgggcgc
tecgeecgactc
ggcacgagaa
gcagcagtga
aggccatgeg

tggagaacct’

cgatctggag
gggcatcetg
gaggttegtt
gaagctgtat
gagctacagt
cgttactaca
tcagcataga
caggatggtg
gcaggccgcc
aaccatcggce

gcaggcctat

Human Codon Optimized Influenza A Virus M2 Protein

atgagtcttc taaccgaggt cgaaacgcct atcagaaacyg aatgggggtyg cagatgeaac

ggttcaagtyg atcctctecge tattgccgca aatatcattg ggatcttgeca cttgacattg

tggattcttg atcgtectttt tttcaaatge atttacegtcec gectttaaata cggactgaaa
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540

600

660

720

756

60

120

180

240

300

360

420

480

540

600

660

720

756

60

120

180



ggagggcctt ctacggaagg agtgccaaag tetatgaggg aagaatateg aaaggaacag

cagagtgetg tggatgctga cgatggtcat tttgtcagea tagagctgga gtaa

<210> 30
<211> 294
«212» DNA

<213> Artificial sequence

«220>
<223> Human Codon Optimized Influenza A Virus M2 Protein

<400> 30
atgagcctge tgaccgaggt ggagaccccce ateccggaacg agtggggetg ccggtgeaac

ggcageageg accccctgge catcgeccgec aacatcateg gcatcctgca cctgaccetg
tggatectgg accggctgtt cttcaagtgc atctaccgge ggttcaagta cggectgaag
ggcggoccca gcaccgaggg cgbgecocaag agcatgcggg aggagtaceg gaaggagcag

cagagegecqg tggacgecga cgacggccac ttcgtgagea tegagctgga gtga

«210> 31
«211ls 294
<212> DNA

<213> Artificial sequence

<220>
<223> Human Codon-Optimized Influenza A Virus M2 Protein

<400> 31
atgtctctge tgacagaggt ggagacacce ataaggaacg agtggggetg caggtgcaac

ggctetagty atcccctgge catcgecgecc aacatcattg geatactgeca tctgaccctg
tggatectgg atagactgtt ctttaagtgc atttacagac gatttaagta tggectgaag
ggcggccect caactgaggg cgtgeccaag agtatgagag aggagtaccg gaaggagcag

cagagcgccyg ttgacgooga tgacggccac ttcgtctcca tcgagetgga gtga

<210> 32
<211l> 1566
«212» DNA

<213> Artificial sequence

<220
<223> Human Ccdon Optimized Coding Region Encoding eM2NP

<400> 32
atgagcettc tcacagaagt ggaaacacct atcagaaatg aatggggatyg cagatgcaat

gggtcgagtg atatggecte tcaaggtacg aaaagaaget acgagcaaat ggaaacggat

ggagaaagac aaaacgcgac cgaaatcaga geateecgteg ggaagatgat tggaggaatc
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240

254

60

120

180

240

294

60

120

180

240

294

60

120

180



ggacgattct
atacaaaata
aaatacctgg
tacecggagag
agacgcatct
atgatctggce
accggaatgg
ggagcagctyg
attaagaggg
atagcatatg
gcaatgatgg
actttccteg
cctgcectgeg
tctcttgttyg
aggccaaacg
gcattegaag
agactctcta
agcacattgg
aatcaacagc
aatctcecctt
acttccgata
agttttcaag
ccttcttttyg
gacaac
<210>

<211>

<212>
<213>

33
1566
DHA

<220>

<223>

<400> 33

acatccagat
gcctaactat
aagaacacec
tcaacggtaa
ggeggcaage
actctaattt
accctecgtat
gagcagcagt
ggatcaatga
agaggatgtg
atcaagtacg
cgcgaagcge
tatatggtcc
gaatagatcc
aaaatcctge
atctaagagt
ccagaggggt
aattgagaag
gggcttctge
ttgataggac
tgaggactga
gaagaggtgt

atatgtcaaa

gtgcacagag
cgagagaatg
ctctgcaggyg
atggatgaga
taataatgga
gaatgatgca
gtgcagcctt
aaagggggtt
caggaacttc
taacatccte
cgaaagtaga
tctecateecte
tgeegtggcea
attcaéatta
acacaaatca
tcteoteottte
acaaatagct
taggtattgg
cggtcaaatt
aactgtcatg
gatcattagg
gttcgaactc

tgaaggatcec

Artificial sequence

ctaaagectat
gtgctgtctyg
aaagacccaa
gagctgatct
gacgacgcta
acgtaccaaa
atgcaggggt
ggaaccatgg
tggegaggag
aaaggaaaat
aatcctggaa
agagggagtg
agtggatacg
cttcagaatt
caacttgttt
atcaaaggta
tcaaatgaga
gccattagaa
agcatacaac
gcggecattet
atgatggaaa
tectgacgaaa

tacttctteg

cggattatga
catttgacga
aaaaaactgg
tgtatgataa
ctgcagggct
gaacccgcge
ccacactgcc
tgatggagcet
afaaacgggag
tccaaaccge
atgcagagtt
tcgctecataa
actttgagag
cccaggtgta
ggatggcatg
caaaggtcct
acatggagac
ccaggagtygg
ctacttttte
ctggaaatac
gtgcceygacce
aggcagctag

gcgataatge

agggagacta
aaggagaaac
aggtccgata
ggaagaaata
cacgcatatg
acttgtgecgg
cagaaggtcc
ggtgagaaty
aaaaactagg
tgetcagaaa
tgaagatetc
aagttgcctg
agaggggtac
cagtttaata
ccatagtgcce
tccaagggga
aatggaatct
aggcaatact
agtgcaacgg
cgaaggaagg
tgaagacgtc
cccaatcgtt

ggaggaatat

Human Codon Optimized Coding Region Encoding eM2NP

atgagcetge tgaccgaggt ggagacccee atcaggaacyg agtggggctg caggtgeaac

ggcagcageg acatggecag ccagggeacc aagagdagct acgageagat ggagaccgac
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240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566

60

120



ggcgagadgc
ggcaggttet
atccagaaca
aagtacctgyg
tacaggaggg
aggaggatct
atgatctggc
acoggcatgg
ggcgecgecg
atcaagaggg
atcgectacg
gccatgatgyg
accttectgg
cccgectgeg
agcetggtgg
aggcccaacg
gccttegagg
aagctgagca
agcacectgg
aaccagcaga
aacctgeccecect
accagcgaca
agcttccagg
cccagetteg
gacaac
<210>

<211>

<212
<213

34
1566
DNA

<220>

<223>

<400> 34

agaacgccac
acatccagat
gcctgaccecat
aggagcaccc
tgaacgacaa
ggaggcaggce
acagcaacct
accccaggat
gcgecgecgt
gcatcaacga
agaggatgtg
accaggtgag
ccaggagegce
tgtacggccc
gecatcgaccce
agaacccege
acctgagagt
ccaggggegt
agctgaggag
gggccagcgce
tcgacaggac
tgaggaccga
gcaggggcgt

acatgagcaa

cgagatcagg
gtgeaccgag
cgagaggatg
cagcgeceggc
gtggatgagg
caacaacggc
gaacgacgcc
gtgcagcetyg
gaagggcgtyg
caggaackttc
caacatcctyg
ggagagcagg
cctgatecctg
cgcegtggec
cttcaggcty
ccacaagagc
getgagettce
gcagatcgece
caggtactag
cggccoagatce
caccgtgatg
gatcatcagg
gttegagetyg

cgagggcagc

Artificial seequence

gceagegtygg
ctgaagctga
gtgctgageg
aaggacccca
dagctgatcce
gacgacgceca
acctaccaga
atgcagggea
ggcaccatgg
tggaggageg
aagggcaagt
aaccccggea
aggdgcageg
agcggctacg
ctgcagaaca
cagctggtgt
atcaagggca
agcaacgaga
gccatecagga
agcatccage
gccgccttca
atgatggaga
agcgacgaga

tacttetteg
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gcaagatgat
gcgactacga
ccttecgacaa
agaagaccdg
tgtacgacaa
ccgcegdect
ggaccagggc
gcaccetgec
tgatggagcet
agaacggcag
teccagaccgce
acgccgagtt
tggcccacaa
acttcgagag
gccaggtgta
ggatggcctyg
ccaaggtact
acatggagac
ccaggagegd
ccaccttcag
gcggcaacac
gcgcoaggeco
aggeccgecag

gcgacaacge

cggeggcate
gggecaggctg
gaggagdaac
cggccccate
ggaggagatc
gacccacatg
cctggtgagg
caggaggagc
ggtgaggatg
gaagaccagyg
cgcccagaag
cgaggacctg
gagctgccetg
ggagggctac
cagcctgatc
ccacagcgec
gcceaggggce
catggagagc
cggcaacacc
cgtgcagagg
cgagggcagg
cgaggacgtg
ccccategtg

cgaggagtac

Human Codon Optimized Coding Region Encoding NPeM2

180

240

300

360

420

480

540

600

660

720

780

840

200

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566



atggcaagcc
aacgccaccg
atccagatgt
ctgactatcg
gagcaccctt
aacggaaaat
agacaggcta
agcaacctga
ccacgcatgt
gcegecgtaa
atcaatgaca
cgcatgtgta
caagttagag
agaagcgect
tacggccceg
atcgatcect
aacccggctc
ctgcgggtac
aggggagtac
cttaggtcge
gecgagtgetyg
gacaggacaa
aggaccgaaa
cggggcgtgt
aktgagcaatg
ctgcttaceg
agtgat
<210>

<211>

<212
<213

35
1566
DNA

<220

agggcacaaa
aaatccggge
gcacggagct
agcgaatggt
ctgctggaaa
ggatgecgega
ataacggaga
acgacgcaac
gcteattgat
agggggtggg
ggaacttttg
acattttaaa
aaagtagaaa
tgatectgey
cggtcogcaag
tecggetect
acaagagtca
tecagctttat
agatcgecte
ggtattggge
gtcagattte
ctgtgatggce
ttateccggat
ttgagctcag
aggggtcata

aggtggaaac

acgcagttac
cteegtegge
taagctgtec
cttgagecgee
agaccccaaa
actgatactg
tgatgccaca
ctatcaacge
gecaaggtage
cacaatggtyg
gcgcggadaa
aggcaaattc
teccecgggaat
gggetctgte
tggctacgat
acagaattct
gettgtttgg
taaaggcacc
aaacgagaac
tattagaaca
cattcagecct
agecgttetece
gatggagagc
cgacgagaag
ctttttegga

gccecgatacgeo

Artificial sequence

gagcagatag
aagatgattg
gattacgagg
tttgatgagce
aagaccgggg
tacgacaagg
gctgggetga
actagagcac
acattgecte
atggaactgg
aacgggegea
cagactdacag
gcaegagtttyg
gocccacaaga
ttegagaggy
caggtgtata
atggcatgtc
aaggtcctgce
atggagacaa
cgatctgggg
actttctety
ggcaatacag
geteggecag
gecegegtete
gacaatgecg

aacgaatggy
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agactgatgg
gtggecatcgg
ggcgcttaat
ggcgtaataa
gacctatcta
aggagatcceg
cccatatgat
tecgtgaggac
ggaggtcagg
tcegaatgat
agacccgeat
cccagaaage
aagacctgac
getgeectecc
aggggtatte
gtctgattag
actcagcage
caagaggaaa
tggaaagcte
ggaataccaa
tgcaacggaa
aaggacgaac
aagatgtgte
caattgtgce
aagagtatga

gttgtegttg

tagagaggcag
aagattctat
acagaactct
gtatctegaa
ccgacgtgty
taggatctgg
gatatggecat
cggtatggac
agccgecggt
caaaagaggc
tgcctacgag
aatgatggac
ttteoctgget
cgettgegtt
cctagttggg
acccaacgaa
tttegaagac
gctctecacg
cacccttgag
tcagcaacga
tctaccattt
atcagacatg
gttecaggge
ttectttgat
taatatgtct

taacggctec

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566



<223>

<400> 35
atggeccagcece

aacgccaccg
atccagatgt
ctgaccatceg
gagcacceca
aacggcecaagt
aggcaggcca
agcaacctga
cccaggatgt
gecegecgtga
atcaacgaca
aggatgtgca
caggtgagdg
aggagcgccec
tacggccecg
atcgacccct
aacceccgecc
ctgagggtge
aggggegtge
ctgaggagca
gccagcgeceg
gacaggacca
aggaccgaga
aggggegtgt
atgagcaacg
ctgectgaccg
agecgac
<210>

<21l>
212>

36
1683
DNA

agggcaccaa
agatcagggc
gcaccgagct
agaggatggt
gcgccggcaa
ggatgaggga
acaacggcga
acgacgccac
gecagcctgat
agggcgtggg
ggaacttctyg
acatcctgaa
agagcaggaa
tgatcctgag
ccgtggceceag
tcaggctget
acaagagcca
tgagctteat
agatcgccag
ggtactggge
gccagatcag
ccgtgatgge
tcatcaggat
tcgagetgag
agggcageta

aggtggagac

gaggagctac
cagcgtggge
gaagctgagc
gctgagcegece
ggaccccaag
gctgatectyg
cgacgccacce
ctaccagagg
gcagggcagc
caccatggtg
gaggggcgag
gggcaagttc
cceecggeaac
gggcagegtyg
cggctacgac
gcagaacagc
gotggtgtgg
caagggcacc
caacgagaac
catcaggacc
catccagccee
cgectteage
gatggagagce
cgacgagaag
cttecttecgge

ccccatecagg

gagcagatgg
aagatgatcg
gactacgagg
ttcgacgaga
aagaccggcyg
tacgacaagg
gceggectga
accagggcce
accctgeoca
atggagctgg
aacggcagga
cagaccgccyg
gccgagtteg
gcccacaaga
ttecgagaggg
caggtgtaca
atggecctgece
aaggtgctge
atggagacca
aggagcggceg
accttcageg
ggcaacaccyg
gccaggeceg
gcecgccagcee
gacaacgceg

aacgagtggg
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agaccgacgg
gecggcategg
gcaggctgat
ggaggaacaa
gcceccatcta
aggagatcag
cccacatgat
tggtgaggac
ggaggagcgyg
tgaggatgat
agaccaggat
cccagaaggc
aggacctgac
gctgectgece
agggbtacag
gectgatcag
acagecgecogc
ccaggggcaa
tggagagcag
gcaacaccaa
tgcagaggaa
agggcaggac
aggacgtgag
ccategtgee
aggagtacga

gctgcaggtyg

Human Codon Optimized Coding Region Encoding NPeM2

cgagaggcag
caggttctac
ccagaacagc
gtacctggag
caggagggtg
gaggatctgg
gatctggcac
cggecatggac
cgeccgeegge
caagagggge
cgcctacgag
catgatggac
ctteetyggee
cgcctgogtg
cctggtggge
gcccaacgag
cttcgaggac
gctgagcacc
caccctggag
ccagcagagyg
cctgecectte
cagecgacatg
cttccaggge
cagcttegac
caacatgagc

caacggecagce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566



213>

<220>
«223>

<400> 36
atgtcgaaca

ctaacccctg
cctagcaata
gatatcggtce
aaaatggtag
gacgatatgg
gctactgatg
ggaaaagaag
gataagacaa
atgtacaaga
cactcgcaga
gacccgtcete
ggcgtggcta
gccatggeey
ttattaaact
atcggttcga
atggtcgttyg
aaaattccac
gcgttgtata
aagagtcaac
tccgecttga
gteccctgeta
ttttgygcte
cagatatcat
gttaggcgga
ttaaaaatga
aaaabgttcce

accatccega

tggacatcga
gaacctcagg
agaggacceg
ggaaaattca
taaagctcgag
aacgaaatct
acaagaaaac
aaattgacca
tctattttag
cgacgatggg
tgaacgatgt
taatatcaac
tcaagggcgy
atagagggct
taaagaacaa
gaaatccagyg
tcegteccag
aactcggctt
atatggctac
tctttttcat
ctggaacgga
aggagcaagt
caatgacgcyg
gctcgeeogt
tgttaagtat
tgaacgacag
aaataagtga

atttcttttt

Artificial sequence

cagcattaac
agcaacacgc
caatccaagt
aaaaaagcag
tgagttttat
tatacagaat
ggagtaccaa
taacaaaact
ccecgataaag
cagcgatggg
atgtttccag
tttcgcagga
ggggacgctg
tctacgagac
atgctceget
cattgccgat
tgtcgctagt
taatacagag
accagtctcce
gtecatgtttce
atttaaacca
tgagggaatyg
ttcgggaggg
gttocgeoggtt
gaatgtggag
catggcaaag
caaaaacaaa

cggtcgagac

acaggtacta
ccaataatca
ccktgagagaa
acgcccacag
aaccagatga
gcacaggcay
aaaaaacgga
ggggggacat
attaccttce
ttttceggac
cgctccaagy
tccactttge
gtcgatgagg
atcaaagcaa
cctcagcaaa
atcgaagatc
aaggtggtac
gaatattcta
atattgcgta
ggecgcagegt
cggtcagcct
ggcgcggceac
aatgaagttt
gaacgtccga
ggccgcgatyg
aagactagtg
gtgaacccca

accgcggagg
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ttgacaaaac
aaccggccac
ccactacttc
agataaagaa
tggtcaaggce
tagagagaat
atgctcgaga
tctataagat
tgaaggagga
ttaatcatat
gcttaaagag
cgaggcgtte
ccattcgett
aaacagcata
aagcgctegt
ttacactctt
taccaatctc
tggtaggtta
tgggagatga
acgaagatct
taaagtgtaa
tgatgagtat
ctggtgaggg
ttgctttgag
ccgacgtcaa
ggaatgcttt
tcgaaatacc

actacgatga

Human Codon Optimized Coding Region Encoding IBV NP Protein

ccccgaagaa
cctegegecc
atctgaaacg
gtectgtttac
ggggcttaac
actgctggec
tgtgaaagaa
ggtgcgggac
ggttaaaaca
aatgattggt
ggtaggtctt
tggcacgaca
tattggtagg
tgagaagata
tgaccaagta
ggecgcgaagce
gatttacgca
tgaagccatg
cgcaaaagat
gagagtacta
gggttttcac
aaaattacaa
agggagtgga
taagcaggcyg
aggcaactta
tatagggaaa
tatcaagcaa

cctagattac

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



taa

«210>
«211>
212>
«213>

37
le83
DNA

«220>
<223>

<400> 37
atgagcaaca

ctgacceceocy
cccagcaaca
gacatcggeco
aagatggtgg
gacgacatgg
gccaccgacyg
ggcaaggagg
gacaagacca
atgtacaaga
cacagccaga
gaccccagcc
ggcegtggcca
gceatggeeg
ctgctgaace
atcggcagcecce
atggtggtgg
aagatccccce
gcectgtaca
aagagccagc
agcgccctga
gtgcecegeea
ttetgageee

cagatcagct

tggacatecga
gcaccagecgg
ageggacccg
ggaagatcca
tgaagctggyg
agcggaacct
acaagaagac
agatcgacca
tetacttcecag
ccaccatggyg
tgaacgacgt
tgatcagcecac
tcaagggegg
accggggect
tgaagaacaa
ggaaccccgg
tgeggecccag
agctgggett
acatggccac
tgttecttcat
ccggcaccga
aggagcaggt
ccatgacccg

gcagcccoogt

Artificial sequence

cagcatcaac
cgccaccogyg
gaaccccagc
gaagaageag
cgagttctac
gatccagaac
cgagtaccag
caacaagacc
ccccatcaag
cagcéacggc
gtgcttccag
cttcgceggce
cggcaccctg
gctgegggac
gtgcagecgcece
catcgcegac
cgtggccagce
caacaccgag
cccecgtgagce
gagctgette
gttcaagccc
ggagggcatg
gagcggcggce

gttcgecatg

accggcacca
cccatcatca
cccgagogga
acccceaccyg
aaccagatga
gcccaggceeg
aagaagcdga
ggcggcacct
atcaccttcce
ttcaacggce
cggagcaagg
agcacectge
gtggacgagy
atcaaggcca
ccccagcaga
atcgaggacc
aaggtggtge
gagtacagca
atecctgegga
ggcgecgcect
cggagecgccce
ggcgccgecc
aacgaggtga

gagcggcaca
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tcgacaagac
agccegecac
ccaccaccag
agatcaagaa
tggtgaaggc
tggagcggat
acgcccggga
tctacaagat
tgaaggagga
tgaaccacat
gcctgaagceyg
ccecggeggag
ccatceggtt
agaccgccta
aggcccoctggt
tgaccctget
tgccecatcag
tggtgggcta
tgggcgacga
acgaggacct
tgaagtacaa
tgatgagcat
gcggegaggg

tcgecocetgag

Human Codon Optimized Coding Region Encoding IBV NP Protein

ccecgaggag
cctggeccce
cagcgagace
gagcgtgtac
cggcctgaac
cctgectggece
cgtgaaggag
ggtgegggac
ggtgaagacc
catgatcgge
ggtgggcctyg
cggcaccacce
catecggecgg
cgagaagatc
ggaccaggtyg
ggcccggage
catctacgcce
cgaggceatg
cgccaaggac
gegggtgcetg
gggcttccac
caagctgcag
¢ggecagcggce

caagcaggce

1683

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

860

1020

1080

1140

1200

1260

1320

1380

1440



gtgcggegga tgctgageat

ctgaagatga

aagatgttce agatcagcega

accatcccca acttettett

tga
<210> 3B
<211> 1683
<212> PRT

tgaacgacag

<213> Artificial sequence

<220>

<223> Human Codon Optimized Coding

<400> 38
Ala Thr Gly
1

Thr Cys Gly

hAla Gly Gly
35

Ala Cys Cys
50

Cys Ala Cys

Cys Gly Cys

Ala Thr Ala

Thr Gly Gly
115

Cys Ala Ala
130

Cys Cys Cys
145

Thr

Ala

20

Cys

Cys

Cys

Cys

Ala

100

Cys

Gly

Thr

Cys

Cys

Ala

Cys

Cys

Ala

85

Ala

Cys

Ala

Cys

Thr

Thr

Cys

Cys

Gly

70

Cys

Gly

Cys

Gly

Thx
150

Ala

Cys

Gly

Gly

Gly

Cys

Cys

Cys

Gly

135

Cys

Ala

Thr

Ala

490

Ala

Cys

Ala

Cys

Cys

120

Ala

Cys

Cys Ala Thr
10

Ala Thr Ala
25

Thr Cys Gly

Gly Gly Ala

Ala Cys Thr
75

Gly Ala Cys
90

Cys Gly Cys

105

Cys Cys Cys

Cys Gly Ala

Cys Gly Ala
155
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Region Encoding

gaacgtggag ggccgggacg ccegacghtgaa gggcaacctg
catggccaag aagaccageg gcaacgcectt catceggceaag
caagaacaag gtgaacccca tegagatccec catcaagceag

cggcogggac accgcecgagg actacgacga cctggactac

IBV NP Protein

Gly Gly Ala Cys Ala

Ala

Ala

Gly

60

Thr

Cys

Cys

Thr

Gly

140

Gly

Ala

Thr

45

Cys

Cys

Cys

Ala

Cys

125

Gly

Cys

Cys Ala Cys
30

Ala Ala Gly

Thr Gly Ala

Ala Gly Gly
g0

Ala Thr Ala
95

Cys Thr Cys
110

Thx Ala Ala

Ala Ala Cys

Gly Cys Ala
i60

1500

1560

1620

1680

1683



Cys

Gly

Ala

Ala

Thr

225

Ala

Thr

Cys

Gly

Ala

305

Gly

Gly

Thr

Thr

Thr

385

Ala

Cys

Ala

Ala

Gly

210

Ala

Ala

Gly

Cys

Cys

290

Cys

Ala

Cys

Gly

Gly

370

Ala

Cys

Ala

Cys

Gly

195

Ala

Ala

Gly

Gly

Ala

275

Cys

Ala

Thr

Cys

Cys

355

Ala

Thr

Gly

Cys

Gly

180

Ala

Cys

Gly

Ala

Gly

260

Gly

Gly

Thr

Ala

Gly

340

Thr

Cys

Cys

Cys

Ala

165

Gly

Thr

Thr

Ala

Thr

245

Cys

Ala

Gly

Gly

Cys

325

Thr

Gly

Ala

Ala

Cys

Ala

Ala

Ala

Cys

Ala

230

Gly

Gly

Thr

Cys

Gly

310

Ala

Gly

Gly

Ala

Gly

390

Cys

Cys

Cys

Cys

Cys

215

Gly

Gly

Ala

Gly

Cys

255

Ala

Gly

Gly

Cys

Gly

378

Ala

Gly

Gly
Ala
Ala
200
Cys
Thr
Thr
Gly
Ala
280
Thr
Gly
Ala

Ala

Cys
360
Ala

Ala

Gly

Ala Gly Thr
170

Thr Cys Gly
185

Gly Ala ala

Ala Cys Thr

Cys Cys Gly
235

Gly Gly Thr
250

Thr Thr Thr
265

Thr Gly Gly

Gly Ala Ala

Ala Gly Gly
315

Ala Cys Gly
330

Gly Ala Gly
345

Gly Cys Cys

Ala Gly Ala

Gly Ala Ala

385

Gly Ala Cys
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Ala

Gly

Gly

Gly

220

Thr

Thr

Thr

Thr

Cys

300

Ala

Cys

Gly

Ala

Cys

380

Gly

Gly

Gly

Cys

Ala

205

Ala

Gly

Ala

Ala

Gly

285

Gly

Ala

Cys

Ala

Cys

365

Thr

Ala

Thr

Cys

Ala

180

Ala

Gly

Thr

Ala

Cys

270

Ala

Ala

cys

Cys

Thr

350

Cys

Gly

Gly

Thr

Gly

175

Gly

Gly

Ala

Ala

Gly

255

Ala

Ala

Thr

Cys

Ala

335

Thr

Gly

Ala

Ala

Ala

Ala

Gly

Cys

Thr

Thr

240

Cys

Ala

Gly

Gly

Thr

320

Gly

Cys

Ala

Gly

Ala

400

Ala



Gly

Ala

Cys

Thr

465

Gly

Thr

Cys

Gly

Ala

545

Cys

Gly

Thr

Gly

Thr

625

Gly

Gly

Thr

Ala

450

Ala

Ala

Thr

Ala

Ala

530

Cys

Thr

Gly

Gly

Ala

610

Thr

Cys

Ala

Cys

435

Gly

Ala

Cys

Thr

Cys

515

Gly

Ala

Cys

Cys

Ala

595

Thr

Cys

Cys

Gly

420

Gly

Gly

Gly

Ala

Cys

500

Ala

Gly

Ala

Cys

Cys

580

Thr

Gly

Cys

Thr

405

Gly

Ala

Cys

Ala

Ala

485

Thr

Thr

Thr

Gly

Gly

565

Thr

Ala

Ala

Ala

Gly
645

Gly

Thr

Gly

Thr

470

Gly

Cys

Thr

Ala

Ala

550

Ala

Gly

Gly

Ala

Gly

630

Ala

Cys

Cys

Gly

455

Gly

Ala

Cys

cys

Ala

535

cys

Thr

Ala

Gly

Cys

615

Ala

Ala

Ala

Ala

440

Cys

Gly

Cys

Cys

Cys

52¢

Ala

Ala

Gly

Ala

Cys

600

Gly

Gly

Gly

410

Ala Gly
425

Cys Ala

Ala Cys

Thr Cys

Ala Ala

450

Ala Thr
505

Thr Gly

Gly Ala

Ala Cys

Gly Cys

570

Cys Cys

585

Cys Ala

Ala Thr

Ala Ala

Ala Gly
650

Gly

Ala

Thr

Cys

475

Thr

Cys

Ala

Cys

Thr

555

Thr

Ala

Thr

Gly

Gly

635

Gly
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Ala

Cys

Thxr

460

Gly

Cys

Ala

Ala

Thr

540

Ala

Thr

Cys

Ala

Thr

620

Cys

Gly

Gly

Ala

445

Thr

Thr

Thr

Ala

Gly

525

Ala

Thr

Cys

Ala

Gly

605

Gly

Ala

Thr

Gly

430

Ala

Cys

Gly

Ala

Gly

51¢

Gly

Thr

Gly

Ala

Thr

590

Thr

Thr

Ala

Cys

415

Ala

Gly

Thr

Ala

Cys

495

Ala

Ala

Gly

Gly

Gly

575

Ala

Cys

Gly

Gly

Gly
655

Gly

Ala

Ala

Thr

480

Thr

Thr

Gly

Thr

Gly

560

Thr

Ala

Ala

Cys

Gly

640

Gly



Cys

Ala

Gly

Ala

705

Gly

Gly

Ala

Thr

Thr

785

Gly

Gly

Ala

Cys

Thr

865

Ala

Thr

Cys

690

Ala

Gly

Cys

Gly

Thr

770

Gly

Cys

Cys

Cys
B850

Cys

Gly

Thr

Thr

675

Ala

Gly

Cys

Gly

Ala

755

Thr

Gly

Thr

Cys

Ala

835

Thr

Ala

Gly

Gly

660

Ala

Gly

Ala

Gly

Gly

740

Cys

Ala

Cys

Gly

Ala

820

Ala

Gly

Gly

Cys

Gly

Gly

Cys

Thr

Thr

725

Cys

Gly

Thr

Cys

Ala

805

Ala

Gly

Ala

Cys

Cys
885

Ala

Thr

Ala

Cys

710

Ala

Gly

Ala

Thr

Gly

750

Gly

Gly

Ala

Als

Cys

870

Cys

Thr

Ala

Cys

655

Thr

Gly

Gly

Gly

Gly

775

Ala

Ala

Ala

Thr

Gly

B55

Cys

Thr

Cys

Cys

680

Thr

Gly

Cys

Cys

Gly

760

Gly

Cys

Gly

Cys

Ala

B840

Ala

Cys

Gly

Cys

665

Cys

Cys

Gly

Cys

Ala

745

Cys

Cys

Cys

Ala

Cys

825

Cys

Ala

cys

Gly

Cys

Thr

Thr

Cys

Ala

730

Cys

Ala

Gly

Thr

810

Gly

Thr

Cys

Cys

Thr
850

Thr

Thr

Gly

Ala

715

Thr

Ala

Ala

Gly

Cys

795

Ala

Cys

Gly

Ala

Ala

875

Gly
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Cys

Cys

Cys

700

Ala

Cys

Thr

Ala

780

Gly

Thr

Cys

Cys

Ala

860

Gly

Gly

Gly

Gly

685

Cys

Thr

Ala

Thr

Ala

765

Gly

Gly

Cys

Thr

Thr

845

Gly

Cys

Ala

Cys

670

Cys

Cys

Ala

Ala

Gly

750

Ala

Cys

Cys

Ala

Ala

830

Gly

Thr

Ala

Thr

Thr

Cys

Ala

Cys

Gly

735

Gly

Gly

Cys

Cys

Ala
815

Cys

Ala

Gly

Gly

Cys
835

Gly

Gly

Gly

Thr

720

Gly

Thr

Gly

Ala

Thr

800

Gly

Gly

Ala

Cys

Ala

880

Ala



G¢Gly @ly Thr Gly Ala Thr Cys Gly @ly Cys Ala @Gly Thr Ala Gly Ala
9S00 905 910

Ala Ala Cys Cys Cys Cys Gly Gly Cys Ala Thr Cys Gly Cys Cys Gly
915 920 925

Ala Cys Ala Thr Cys @ly Ala Gly Gly Ala Thr Cys Thr Gly Ala Cys
930 935 840

Thr Cys Thr Gly Cys Thr Gly Gly Cys Cys Ala Gly Ala Ala Gly Cys
945 950 955 960

2la Thr @ly Gly Thr Ala @Gly Thr Cys Gly Thr Ala Ala Gly Ala Cys
965 270 975

Cys Cys Thr Cys Thr Gly Thr Gly Gly Cys Cys Thr Cys Thr Ala Ala
280 985 290

Gly Gly Thr Thr Gly Thr Gly Cys Thr Gly Cys Cys Cys Ala Thr Cys
9395 1000 1005

Thr Cys Cys Ala Thr Cys Thr Aala Cys Gly Cys Cys Ala Ala Gly
1010 1015 1020

Ala Thr Thr Cys Cys Cys Cys BAla Gly Cys Thr Gly Gly Gly Cys
1025 1030 1035

Thr Thr Thr Ala ala Cys Ala Cys Thr Gly Rla Gly @Gly Ala Gly
1040 . 1045 1050

Thr Ala Cys Thr Cys Cys Ala Thr Gly Gly Thr Gly Gly Gly Cys
1055 1060 1065

Thr Ala Thr Gly Ala Gly Gly Cys Cys Ala Thr Gly Gly Cys Cys
1070 1075 1080

Cys Thr Gly Thr Ala Thr Ala Aala Cys &la Thr Gly Gly Cys Cys
1085 1090 1095

Ala Cys BAla Cys Cys Cys Gly Thr Cys Thr Cys Thr B&la Thr Cys
1100 1105 1110

Cys Thr Gly Cys Gly Gly BAla Thr Gly Gly Gly Cys Gly Ala Cys
1115 1120 1125
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Gly

Thr

Ala

Gly

Cys

Gly

Gly

Thr

Ala

Cys

Gly

Gly

Ala

Thr

Cys

Gly

Ala
1130

Cys
1145

Thr
1160

Cys
1175

Thr
1190

Cys
1205

Ala
1220

Cys
1235

Ala
1250

Cys
1265

Thr
1280

Cys
1295

Thr
1310

Gly
1325

Gly
1340

Ala

Thr

Thr

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Cys

Gly

Gly

Gly

Gly

Cys

Ala

Gly

Ala

Cys

Thr

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Thr

Gly

Cys

Ala

Gly

Cys

Gly

Thr

Thr

Cys

Gly

Cys

Ala

Cys

Ala

Cys

Cys

Thr

Cys

Gly

Thr

Cys

Ala

Gly

Cys

Cys

Cys

Cys

Gly

Cys

Gly

Cys

Thr

Cys

Ala
1135

Cys
1150

Thr
1165

Thr
1180

Gly
1195

Ala
1210

Ala
1225

Cys
1240

Thr
1255

Ala
1270

Gly
1285

Cys
1300

Cys
1315

Cys
1330

Gly
1345

Thr

Ala

Thr

Gly

Ala

Thr

Cys

Ala

Thr

Thr

Ala

Gly

Thr

Thr

Cys

Gly

Cys

Gly

Gly

Thr

Thr

Cys

Ala

Gly

Gly

Thr

Gly

Cys

Gly

Gly

Cys

Cys

Gly

Gly

Thr

Thr

Gly

Cys

Gly

Ala

Cys

Gly

Ala

Ala

Cys

Ala

Gly

Gly
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Ala

Thr

Thr

Ala

Thr

Gly

Cys

Ala

Ala

Ala

Thr

Thr

Ala

Thr

CGly

Cly

Cys
1140

Thr
1155

Cys
1170

Gly
1185

CGly
1200

Cys
1215

Cys
1230

Gly
1245

Thr
1260

Gly
1275

Gly
1290

CGly
1305

Gly
1320

Gly
1335

cys
1350

Cys

Ala

Thr

Gly

Gly

Thr

Ala

Ala

Thr

Gly

Cys

Gly

Ala

Thr

Ala

Ala

Gly

Ala

Thr

Gly

Ala

cys

Cys

Cly

Gly

Thr

Ala

Gly

Gly

Thr

Cys

Ala

Ala

Gly

Thr

Cys

Thr

Ala

Thr

Gly

Cys

Gly

Gly

Cys

Cys

Cys

Cys

Cys

Gly



Gly

Ala

Gly

Ala

Thr

Ala

Ala

Cys

Ala

Alg

Thr

Ala

Thr

Ala

Gly

1355

Gly
1370

Thr
1385

Thr
1400

Gly
141s

Cys
1430

Gly
1445

Thr
1460

Gly
1475

Ala
1450

Ala
1508

Cys
1520

Cys
15356

Thr
1550

Thr
1565

Ala
1580

Cys

Ala

Thr

Ala

Thr

Ala

Gly

Ala

Gly

Gly

Cys

Ala

cys

Gly

Thr

Gly

Ala

Thr

Cys

Ala

Cys

Ala

Gly

Gly

Ala

Ala

Ala

Ala

Thr

Ala

Gly

Gly

Thr

Cys

Ala

Gly

Ala

Ala

Gly

Thr

Thr

Gly

Thr

Thr

Ala

Cys

Thr

Thr

Cys

Gly

ala

Cys

Cys

Cys

Gly

Gly

Thr

Cys

Gly

1360

Ala
1375

Thr
1390

Gly
1405

Ala
1420

Cys
1435

aAla
1450

Gly
1465

Gly
1480

Ala
1495

Ala
1510

Gly
1525

Gly
1540

Gly
1555

Cys
1570

Ala
1585

Gly

Gly

Cys

Thr

Ala

Thr

Thr

Cys

Ala

Thr

Cys

Gly

Gly

Ala

Ala

Thr Gly

Cys Ala

Cys Gly

Cys Gly

Gly Gly

Gly Cys

Cys Gly

Cys Gly

Cys Cys

Gly Ala

Cys Ala

Cys Ala

Cys Ala

Gly Ala

Cyse Ala
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Gly

Gly

Thr

Cys

cys

Thr

Ala

Ala

Thr

Ala

Ala

Ala

Ala

Thr

aAla

1365

Cys
1380

Cys
1385

Thr
1410

Cys
1425

Cys
1440

Gly
1455

Gly
1470

Thr
1485

Gly
1500

Cys
1515

Gly
1530

Cys
1545

Gly
1560

Ala
1575

Gly
1580

Cys Ala

Cys Cys

Gly Ala

Cys Thr

Gly Thr

Ala Gly

Gly Gly

Gly Thr

Cys Thr

Gly Ala

Ala Ala

Gly Cys

Ala Ala

Ala Gly

Gly Thr

Gly

Cys

Gly

Gly

Thr

Thr

Cys

Gly

Gly

Thr

Gly

Cys

Gly

Cys

Thr



Ala Ala Cys Cys Cys Cys Ala Thr Cys @ly Ala Gly Ala
1585 1600 1605

Cys Cys Cys Ala Thr Cys Ala Ala Gly Cys Ala Gly Ala
1610 1615 1620

Ala Thr Cys Cys Cys Cys Ala BAla Cys Thr Thr Cys Thr
1625 1630 1635

Thr Thr Cys Gly Gly Cys Ala Gly Gly Gly Ala Thr Ala
1640 1645 1650

Gly Cys Cys Gly Ala Gly Gly Ala Thr Thr aAla Cys @Gly
1655 1660 1665

Gly Ala Cys Cys Thr Gly Gly Ala Cys Thr Ala Cys Thr
1670 1675 1680

<210> 39

<211> 552

<212> DNA

<213> Hepatitis B virus

<400> 39

atggacatcg acccettataa agaatttgga getactgtag agttactete

tectgacttct tteettcagt acgagatcett ctagataceg ccteagetet

gcettagagt ctecctgagca ttgttecacct caccatactg cactecaggea

tgctaggggg aactaatgac tcectagcetace tgggtgggtg ttaatttgga

tcectagagace tagtagtcag ttatgtcaac actaatatgg geoctaaagtt

ttgtggttte acatttettg tetecacttit ggaagagaaa cagttataga

tettteggag tgtggatteg cactecteca gettatagac caccaaatge

tcaacacttec cggagactac tgttgttaga cgacgaggea ggtceccctag

cectegecte geagacgaag gtctcaateg cegegtegea gaagatctea

tetecaatgtt ag

<210> 40

<211> 183

<212> PRT

<213> Artificial seguence

<220>

<223> Hepatitus B Virus

Page 48

Thr Thr

Cys Cys

Thr Cys

Cys Cys

4la Thr

Gly Ala

gtttttgeet
gtatecgggaa
agcaattcett
agatccageg
caggcaacte
gtatttggtg
ccctatecta
aagaagaact

atectegggaa

60

120

180

240

300

360

420

480

540

552



<400> 40
Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu
1 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp
20 25 30

Thr Ala Ser Bla Leu Tyr Arg Glu BRla Leu Glu Ser Pro @lu His Cys
35 40 45

Ser Pro His His Thr Ala Leu Arg Gln Ala Ile Leu Cys Trp Gly Glu
50 55 60

Leu Met Thr Leu Ala Thr Trp Val Gly val Asn Leu Glu Asp Pro Ala
65 70 75 80

Ser Arg Asp Leu Val val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys
85 o0 95

Phe Arg Gln Leu Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg
100 105 110

Glu Thr Vval Ile Glu Tyr Leu Val Ser Phe Gly Val Trp Ile Arg Thr
115 120 125

Pro Pro Ala Tyr Arg Pro Pro Asn 3la Pro Ile Leu Ser Thr Leu Pro
130 135 140

Glu Thr Thr Val Val Arg Arg Arg @Gly Arg Ser Pro Arg Arg Arg Thr
145 150 155 160

Pro Ser Pro Arg Arg Arg Arg Ser Gln Ser Pro Arg Arg Arg Arg Ser
165 170 175

Gln Ser Arg @lu Ser @ln Cys
180

<210> 41
<211l> 555
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic HBcAg

<4Q0> 41
atggatatcg atccttataa agaattegga goctactgtgg agttactcte gtttcteacg 60

Page 49



agtgacttet
gccttggagt
tgetgggggy
agcagggacc
ttatggttte
tettteggag
tegacactcce
ccttegeetce
tetcaatgtt
<210>
<211>

<212>
«213>

42
183
PRT

<220>
<223> Synt

<400> 42

Met Asp Ile
1

Ser Phe Leu

Thr Ala Ser

35

Pro His

50

Ser

Leu Met Thr

65

Ser Arg Asp

Phe Arg Gln

Glu Thr val

115

ttcettcagt
ctcctgagca
agctcatgac
tggtagtcag
acattagctg
tgtggatceg
cggagactac
gecaggegaag

agtga

hetic HBcAg

Asp Pro Tyr

Pro Ser

20

Asp

Ala Leu

Tyr

Thr Ala

Ala Thr

70

Leu

Val
85

Leu Val

Leu Leu

100

Trp

Leu Glu Tyr

Artificial sequence

Lys

Phe

Arg

Leu
55

Trp

Ser

Phe

Leu

acgagatctt
ctgcagccecct
tetggecacyg
ttatgtcaac
cctecacttte
cactecteoea
tgttgttaga

gtectcaatcg

Glu

Phe

Glu

40

Arg

val

Tyr

His

val
120

ctggataccg

caccatactg

tgggtgggtg

actaatatgg
gdccgagaaa
gcttataggce
cgtcgaggca

ccgeggcgec

Phe Gly Ala

10

Pro Ser VvVal

25

Ala Leu Glu

Gln Ala Ile

Val Asn

75

Gly

Val Asn Thr

90

Ile
105

Ser Cys

Ser Phe Gly

Page 50

ccagcgegct
ccctcaggea
ttaacttgga
gtttaaagtt
cagttctaga
ctecgaatge
gatcacctag

gaagatctca

Thr val

Arg Asp

30

Pro
45

Ser

Leu
60

Cys

Leu Glu

Asn Met

Leu Thr

val Tzp

125

Glu

Leu

Glu

Trp

Asp

Gly

Phe

110

Ile

gtatcgggaa
agcaattctt
agatccagct
caggcaactc
atatttggtg
ccctateetg
aagaagaact

atctcgggaa

Leu Leu

15

Leu Asp

His

Cys

Gly Glu

Ala
80

Pro

Leu
95

Lys

Gly Arg

Arg Thr

120

180

240

300

360

420

480

540

555



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile

130

135

Glu Thr Thr Val Val Arg Brg Arg Gly Arg Ser
150

145

155

Leu Ser Thr Leu Pro

140

Pro Arg Arg Arg Thr

160

Pro Ser Pro Arg Arg Arg Arg Ser Gln Ser Pro Arg Arg Arg Arg Ser

165

Gln Ser Arg Glu Ser Gln Cys

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

43

DNA
<220>
<223

<400> 43
atggecgtcte

aatgccactg
atccaaatgt
ttaacaatag
gaacatccca
aacdggaaagt
cgccaagcta
teccaatttga
cccaggatgt
gctgcagtca
atcaatgatc
agaatgtgeca
caagtgagag
cggtctgecac
tatggacctg
atagacecctt
aatccagcac

ctaagagtat

2043

180

aaggcaccaa
aaatcagadc
gcaccgaact
agagaatggt
gtgeggggaa
ggatgagaga
ataatggtga
atgatgcaac
getctetgat
aaggagttgg
ggaacttetyg
acattctcaa
agagccggaa
tcatattgag
ccgtagecag
tecagactget
acaagagtca

taagcttcat

Artificial sequence

Influenza A Virus NP Gene

acgatecttac
atcecgtcgga
caaactcagt
gctetctget
agatcctaag
actcatcctt
cgatgcaacg
ttateagagg
gcaaggttca
aacaatggtg
dgaggggtgag
agggaaattt
cccagdgaat
agggtcggtt
tgggtacgac
tcaaaacage
actggtgtgg

caaagggacg

170

175

Fused to Synthetic HBcAg

gaacagatgg
aaaatgattg
gattatgagg
tttgacgaaa
aaaactggag
tatgacaaag
getggtctga
acaagagcte
actctcecta
atggaattgg
aatggaégaa
caaactgectg
getgagttceg
gctcacaagt
tttgaaaggg
caagtgtaca
atggcatgce

aaggtgctece
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agactgatgg
gtggaattgg
gacggttgat
ggagaaataa
gacctatata
aagaaataag
ctcacatgat
ttgttcgecac
ggaggtctgg
tcagaatgat
aaacaagaat
cacaaaaagc
aagatctcac
cetgcotgee
agggatactc
gcctaatcag
attetgecege

caagagggaa

agaacgccag
acgattctac
ccaaaacagc
ataccttgaa
caggagagta
gcgaatetgg
gatctggeat
cggaatggat
agccgcaggt
caaacgtggg
tgettatgaa
aafgatggat
ttttectagea
tgeetgtgtg
tetagtegga
accaaatgag
atttgaagat

gcttteccact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080



agaggagttc
ctgagaagca
geatctgegyg
gacagaacaa
aggaccgaaa
cggggagtet
atgagtaatg
atcgatectt
ttetttectt
gagtctcctg
ggggagctea
gacctggtag
tttcacatta
ggagtgtgga
ctocecggaga
cctcgcagge
tgt

<210>
<211>

<212
<213>

44
"DNA
<220>
<223>

<400> 44
atgtccaaca

ctgactececcg
ccaagcaaca
gatatcggaa
aaaatggtgg
gatgacatgyg
gcaactgatyg
ggdaaggaag

gataaaacca

2230

aaattgecttc
ggtactgggc
gccaaatcag
ccgttatgge
tcataaggat
tcgagetete
aaggatctta
ataaagaatt
cagtacgaga
agcactgcag
tgactctgge
tcagttatgt
getgeoctcac
teccgecactoe
ctactgttgt

gaaggtctea

tggatattga
gaaccagtgy
aacgaacccg
ggaaaatcca
taaaactggg
aaaggaatct
acaagaaaac
aaatagacca

tctacttecag

caaltgaaaat
cataaggacc
catacaacct
agcattcagt
gatggaaagt
ggacgaaaag
tttettegga
cggagctact
tcttetggat
ccetecaccat
cacgtggatg
caacactaat
tttcggcega
tcecagettat
tagacgtcga

atcgecegegg

Artificial sequence

Influenza B Virus NP Gene

cagtataaat
ggcaaccaga
aaatccatct
aaagaaacaa
tgaattctac
aattcaaaat
tgaataccaa
taacaagaca

ccctataaaa

atggagacta
agaagtggag
acgttctcag
gggaatacag
gcaagaccag
gcagegagec
gacaatgeag
gtggagttac
accgccagag
actgcecctca
ggtgttaact
atgggtttaa
gaaacagttce
aggcoctecega
ggcaggteac

cgccgaagat

tggaatcaag
gaaacaccaa
tacagagaaa
aggggagaac
aagatgtgte
cgategtgcece
aggaatacga
tetecgtttet
cgctgtatcyg
ggcaagcaat
tggaagatcc
agttcaggca
tagaatattt
atgcccctat
ctagaagaag

ctecaatcteyg

tacacttgaa
tcaacagagg
tctecetttt
atctgacatg
tttcecaggay
ttcectttgac
taatatggat
ccegagtgac
ggaagccttg
tetttgetgg
agctagcagyg
actcttgtgg
ggtgtettte
cctgtegaca
aactecectteyg

ggaatctceaa

Fused to Synthetic HBeAg

accggaacaa
ccaatcateca
ccagaaagga
accccaacag
aaccagatga
gcacaagcty
aagaaaagga

ggaggcacct

attacctttt
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tcgataaaac
agccagcaac
caaccacaad
agataaagaa
tggtcaaagc
tggagagaat
atgccagaga
tttataagat

taaaagaaga

accagaagaa
cettgctceg
cagtgaaacca
gagcgtctac
tggacttaat
cctattggct
tgtcaaagaa
aataagagat

ggtgaaaaca

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

i%20

1980

2040

2043

60

120

180

240

300

360

420

480

540



atgtacaaga
cattcacaga
gaccctteat
ggtgttgcaa
gcaatggcag
cttectgaate
atcggaagta
atggtagttyg
aaaataccetc
gctetttata
aaatctcaac
tctgcactaa
gtcceggeta
ttctgggcee
caaataagtt
gtaagaagaa
ctcaaaatga
aaaatgttte
accatceccca
atggatatcg
agtgacttct
gccttggagt
tgctggggag
agcagggacc
ttgtggttte
tcttteggag
tcgacactcc
ccttcgectc

tctecaatgtt

<210> 45

ccaccatggg
tgaacgatat
taatcagtac
tcaaaggagg
acagagggct
tgaaaaacaa
ggaacccagg
tcagacccte
aactaggatt
atatggcaac
tattcttcat
cgggcaccga
aggagcaagt
caatgaccag
gcagccctgt
tgctgtcaat
tgaatgattc
aaatatcaga
atttcttctt
atccttataa
tteccttcagt
ctcctgagea
agctcatgac
tggtagtcag
acattagctg
tgtggatceg
cggagactac

gcaggcgaag

gagtgatggt
ctgtttccaa
ttttgeoccgga
tggaacttta
actgagagac
gtgctctgeg
gattgcagac
tgtagegagce
caataccgaa
acctgtttcce
gtcgtgecttce
atttaagect
agaaggaatg
atctggagay
gtttgcagta
gaacgttgaa
aatggcaaag
caaaaacaaa
tgggagggac
agaattcgga
acgagatctt
ctgecagccceth
tctggccacg
ttatgtcaac
cctcactttc
cactcctcea
tgttgttaga

gtctcaatcg

ttcagtggac
agatcaaagg
agcacactac
gtggatgaag
atcaaggcca
cogcaacaaa
atagaagacc
aaagtggtgc
gaatactcta
atattaagaa
ggagctgcct
agatcagcac
ggggcagcte
aatgaagtaa
gaaagaccta
ggacgtgatyg
aaaaccagtg
gtcaatccca
acagcagagg
gctactgtgg
ctggataccg
cacecatactg
tgggtgggtg

actaatatgg

ggccgagaaa

gcttataggce
cgtcgaggca

ccgcggegcec

Page 53

taaatcacat
gactgaaaag
ccagaagatce
ccatcegatt
agacggccta
aggectctagt
taactctget
ttccecataag
tggttgggta
tgggagatga
atgaagatct
taaaatgcaa
tgatgtccat
gtggagaagg
ttgctctaag
cagatgtcaa
gaaatgecttt
ttgagattcc
attatgatga
agttactctc
ccagegegcet
ccctcaggea
ttaacttgga
gtttaaagtt
cagttctaga
ctcecgaatge
ggtcacctag

gaagatectca

tatgattgga
ggtitggactt
aggtacaact
tataggaaga
tgaaaagatt
tgatcaagtg
tgccagaagc
catttatgct
tgaagccatg
cgcaaaagat
aagagtgtta
gggtttccat
caagcttcag
agggtetggt
caagcaagct
aggaaatcta
cattgggaag
aattaagcag
cctegattat
gtttcteeceg
gtatcgggaa
agcaattctt
agatcecagct
caggcaactc
atatttggtg
ccectatcetg
aagaagaact

atctcgggaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2230



<21l>
<212>
<213>

1305
DNA

<220>
<223

<400> 45
atgagtctte

aaagccgaga
gttctcatgg
ggatttgtgt
caaaatgecece
aggaagctca
gctggtgcac
gaagtggcat
tctcataggce
ttagccagceca
gaggccatgg
actcatccta
cagaaacgaa
ttcggagcta
gatcttctgg
agccctcacc
gccacgtggg
gtcaacacta
actttcggcc
cctecagett
gttagacgtc
caatcgeegc
<210>
<211>

<212>
<213>

46
1581
DA

<220>
<223>

taaccgaggt
tcgcacagag
aatggctaaa
tcacgctceac
ttaatgggaa
agagggagat
ttgccagttyg
ttggcctggt
aaatggtgac
ctacagctaa
aggttgctag
gctccagtge
tgggggtgea
ctgtggagtt
ataccgccag
atactgccct
tgggtgttaa
atatgggttt
gagaaacadat
ataggcctcc
gaggcaggtc

ggcgccgaag

Artificial seguence

cgaaacgtac
acttgaagat
gacaagacca
cgtgcccagt
cggggatcca
aacattcecat
tatgggcctc
atgtgcaacc
aacaaccaat
ggctatggag
tcaggctaga
tggtctgaaa
gatgcaacgg
actctecgttt
cgcgcectgtat
caggcaagca
cttggaagat
aaagttcagg
tctagaatat
gaatgcccct
acctagaaga

atctcaatct

Artificial sequence

gtactctcta
gtctttacag
atcctgtcac
gagcgaggac
aataacatgg
ggggccaaag
atatacaaca
tgtgaacaga
ccactaatca
caaatggctg
caaatggtgce
aatgatcttc
ttcaagatgg
ctecececgagtyg
cgggaagcct
attectttget
ccagctagcea
caactcttgt
ttggtgtctt
atcctgtcga
agaactcctt

cgggaatctc
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Influenza A Virus Ml Fused to Synthetic HBcAg

tecatccecgte
ggaagaacac
ctctgactaa
tgcagcgtag
acaaagcagt
aaatctcact
ggatgggggc
ttgctgactc
gacatgagaa
gatcgagtga
aagcgatgag
ttgaaaattt
atatcgatcce
acttctttece
tggagtctcce
ggggggagct
gggacctggt
ggtttcacat
tcggagtgtg
cactccecgga
cgcctcgcag

aatgt

Open Reading Frame for TPANP from VR4700

aggcccccte
tgatcttgag
ggggatttta
acgctttgtce
taaactgtat
cagttattct
tgtgaccact
ccagcatcgg
cagaatggtt
gcaagcagca
aaccattggg
gcaggcctat
ttataaagaa
ttcagtacga
tgagecactgc
catgactctg
agtcagttat
tagctgectce
gatccgcact
gactactgtt

gcgaaggtet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1305



<400> 446
atggatgcaa

tcgeoeccaacg
atggagactg
attggtggaa
gagggacggt
gaaaggagaa
ggaggaccta
aaagaagaaa
ctgactcaca
gctecttgttce
cctaggaggt
ttggtecagga
cgaaaaacaa
gctgcacaaa
ttcgaagate
aagtcctgee
agagagggat
tacagcctaa
tgccattety
ctcccaagag
actatggaat
ggaggaaaca
tcagtacaga
acagagggaa
ccagaagaég
agcecgateyg
gcagatgagt
47

333
DNA

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

tgaagagagg
ctagaggatc
atggagaacg
ttggacgatt
tgatccaaaa
ataaatacct
tatacaggag
taaggcgaat
tgatgatetg
gcaccggaat
ctggagccge
tgatcaaacyg
gaattgctta
aagcaatgat
tcacttttect
tgectgeety
actctctagt
tcagaccaaa
ccgeatttga
ggaagcttte
caagtacact
ccaatcaaca
gaaatctceco
gaacatctga
tgtctttcea
tgccttectt

acgacaatta

gctectgetgt
gggaatggcg
ccagaatgec
ctacatceaa
cagcttaaca
ggaagaacat
agtaaacgga
ctggegecaa
gcattccaat
ggatcccagg
aggtgctgca
tgggatcaat
tgaaagaatg
ggatcaagtyg
agcacggtct
tgtgtatgga
cggaatagac
tgagaatccea
agatctaaga
cactagagga
tgaactgaga
gagggcatct
ttttgacaga
catgaggace
ggggcgggga
tgacatgagt

a

artificial sequence

gtgetgctge
teccaaggea
actgaaatca
atgtgcaccg
atagagagaa
cccagtgegg
aagtggatga
gctaataatg
ttgaatgatg
atgtgctcte
gtcaaaggag
gatcggaact
tgcaacatte
agagagagcc
gcactcatat
cctgecegtag
ccttteagac
gcacacaaga
gtattaagct
gttcaaattg
agcaggtact
gcgggcecaaa
acaaccatta
gaaatcataa
gtcttecagage

aatgaaggat

Page 55

tgtgtggage
ccaaacggtce
gagcatccgt
aactecaaact
tggtgctctce
ggaaagatcc
gagaactcat
gtgacgatgc
caacttatca
tgatgcaagyg
ttggaacaat
tctggagggg
tcaaagggaa
ggaacccagg
tgagagggtc
ccagtgggta
tgcttcaaaa
gtcaactggt
tcatcaaagg
cttccaatga
gggccataag
tcagcataca
tggeagcatt
ggatgatgga
tectcggacga

cttatttctt

agtcttegtt
ttacgaacag
cggaaaaatg
cagtgattat
tgettttgac
taagaaaact
cctttatgac
aacggctggt
gaggacaaga
tteaactctce
ggtgatggaa
tgagaatgga
atttcaaact
gaatgctgag
ggttgctecac
cgactttgaa
cagccaagtg
gtggatggca
gacgaaggtg
aaatatggag
gaccagaagt
acctacgttce
caatgggaat
aagtgcaaga
aaaggcageg

cggagacaat

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

15860

1581



<220

<223
<400> 47
atggatgcaa
tcgcecageyg
aacgaatggg
ttcaaatgea
gtgccagagt
gatagccatt
<210> 48
<211> 24
<212> DNA
<213>
<220
<223>
<400> 48

tgaagagagq
ctagaggatc
ggtgcagatg
tttatcggcg
ctatgaggga

ttgtcagcat

gctctgetgt
gggaatgagt
caacgattca
ctttaaatac

agaatatcgg

cgagctggay

Artificial sequence

gccgaatceca tggatgcaat gaag

<210> 49
<211> 386
<212> DNA
<213>
<220>
<223>
<400> 49

Artificial sequence

Open Reading Frame for TPAM2 DeltaTM

gtgctgctgce
cttctgaccg
agtgatcctg
ggcttgaaaa
aaggaacagc

taa

Primer Used to Amplify TPAM2 Fragment

ggtgcecttgyg gacgccatat cacttgaate gttgea

«<210> 50
<211> 36
<212> DNA
<213>
<220>
<223>
<400> 50

Artificial sequence

Primer Used to Amplify NP Gene

tgcaacgatt caagtgatat ggcgtcccaa ggcacc

<210> 51
<211> 24
<212> DNA
<213>
<220>
<223>

Artificial sequence

Primer Used to Amplify NP Gene

Page 56

from VR4707

tgtgtggage
aggtcgaaac
gcggeggega
gagggcctte

agaatgctgt

Primer Used to Amplify TPAM2 Fragment

agtcttegtt
ccctatcaga
tcggecttttt
taccgaagga

ggatgttgac

60

120

180

240

300

333

24

386

36



<400> 51

gecgtcgact taattgtegtb actc

«210> 52
<211> 1653
<212> DNA
«213>

<220>

223>

<400> 52

Artificial sequence

atggatgcaa tgaagagagg gctctgctgt

tcgecececageg
aacgaatggg
tettacgaac
gtcggaaaaa
ctcagtgatt
tctgettttyg
cctaagaaaa
atcctttatg
gcaacddactg
cagaggacaa
ggttcaactc
atggtgatag
ggtgagaatg
aaatttcaaa
gggaatgctyg
tecggttgete
tacgactttg
aacagccaag
gtgtggatgg
gggacgaagyg
gaaaatatag
aggaccagdaa

caacctacgt

ctagaggatc
ggtgcagatg
agatggagac
tgattggtag
atgagggacyg
acgaaaggag
ctggaggacc
acaaagaaga
gtctgactea
gagctecttgt
tcectaggag
aattggtcag
gacgaaaaac
ctgctacaca
agttcgaaga
acaagtcctg
aaagagaggg
tgtacagcct
catgccatte
tgctcccaag
agactatgga
gtggaggaaa

tctcagtaca

gggaatgagt
caacgattca
tgatggagaa
aattggacga
gttgatccaa
aaat;aatac
tatatacaag
aataaggcga
catgatgatc
tcgcaccgga
gtectggagee
gatgatcaaa
aagaattgct
aaaagcaatg
tctcactttt
cctgectgec
atactctecta
aatcagacca
tgeccgecattt
agggaagctt
atcaagtaca
caccaatcaa

gagaaatcte

gtgctgctgc
cttetgaceg
agtgatatag
cgccagaatg
ttctacatcee
aacagcttaa
ctggaagaac
adagtaaacg
atctggecgcce
tggcattcca
atggatccca
gcaggtgetg
cgtgggatca
tatgaaagaa
atggatcaag
ctagacacggt
tgtgtgtatg
gtecggaatag
aatgagaatc
gaagatctaa
teccactagag
cttgaactga
cagagggcat

ccttttgaca

Page 57

Open Reading Frame for TPAM2NP from VR4710

tgtgtggagc
aggtcgaaac
cgtceccaagyg
ccactgaaat
aaatgtgcac
caatagagag
atcccagtgce
gaaagtggat
aagctaataa
atttgaatga
ggatgtgctce
cagtcaaagg
atgateggaa
tgtgcaacat
tgagagagag
ctgcactcat
gacctgeegt
acccttteag
cagcacacaa
gagtattaag
gagttcaaat
gaagcaggta
ctgcgggeca

gaacaaccat

agtcttegtt
ccctatcaga
caccaaacgg
cagagcatec
cgaactcaaa
aatggtgcte
ggggaaagat
gagagaacte
tggtgacgat
tgcaacttat
tctgatgcaa
agttggaaca
cttctggagag
tctcaaaggy
ccggaaccca
attgagaggg
agccagtggg
actgcttcaa
gagtcaactg
cttcatcaaa
tgcttccaat
ctgggccata
aatcagcata

tatggcagca

24

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

so0

960

1020

1080

1140

1200

1260

1320

1380

1440



ttcaatggga atacagaggg aagaacatct

gacatgagga ccgaaatcat aaggatgatg

gaaagtgcaa gaccagaaga tgtgtcttte caggggcggg gagtcttega gctctcggac

gaaaaggcaa cgagcccgat cgtgccttcc tttgacatga gtaatgaagg atcttatttce

ttcggagaca atgcagatga gtacgacaat

<210> 53
<211s> 35
<212> DNA
<213>
220>
<223>
<400> 53

Artificial sequence

taa

Primer Used to Amplify the HA Gene

gggctadcgc cgccaccatg aagaccatca ttgcet

<210> 54
<211> 26
<212> DNA
<213>
<220
<223>
<400> 54

Artificial sequence

ccatcgactec aaatgcaaat gttgca

55
1701
DNA

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

<220>
<2235

<400> 55
atgaagacca

dggaaatgaca
ctagtgaaaa
agctcctcaa
acactgatag
gaccttttcg
tatgceoccec
ttcacttgga
agcggttttt

aacgtgacta

tcattgcttt
acaacacagc
caatcacaga
cggggaaaat
atgctctatt
ttgaacgcag
ttaggtcact
ctggggtcac
tcagtagact

tgccaaacaa

Artificial sequence

Open Reading Frame for HA

gagctacatt
aacgctgtgce
tgatcagatt
atgcaacaat
gggggaccct
caaagctttc
agttgcctcg
tcagaatggg
gaactggttg

tgacaatttt

Primer Used to Amplify the HA Gene

H3N2 from VR4750

ttctgtctgg
ctgggacate
gaagtgacta
cctcatcgaa
cattgtgatg
agcaactgtt
tcaggcactce
dgdaagcagtg
accaaatcag

gacaaactat

Page 58

ctctcggeca
atgcggtgece
atgctactga
tccttaatgg
tttttcaaaa
accecttatga
tggagtttat
cttgcaaaag
gaagcacata

acatttggag

agaccttcca
aaacggaaca
gctagtteag
aatagactgc
tgagacatgg
tgtgeccagat
cactgagggt
gggacctggt
tccagtgetg

ggttcaccac

1500

1560

1620

1653

35

26

60

120

180

240

300

360

£20

480

540

600



ccgagcacga
tctaccagga
ggtctgtcta
attaatagta
agctcaatéa
aatggaagca
tgcceocaagt
gagaaacaaa
ggaatgatag
gcagatctta
atcaagaaga
agaattcagg
gcggagcttce
aacaagectgt
gattgettea
acttatgacc
gttgaactga
tttttgcttt
aggtgcaaca
«<210>
<211

<212>
<213>

56
35
DNA

«<220>

<223 >

<400> 56

accaagaaca
gaagccagca
gtagaataag
atgggaacct
tgaggtcaga
ttcccaatga
atgttaagca
ctagaggcet
acggttggta
aaagcactca
cgaacgagaa
acctcgagaa
ttgtegetct
ttgaaaaaac
aaatatacca
atgatgtata
agtctggata
gtgttgtttt

tttgecatttg

aaccagcctg
aactataatc
catctattgg
aatcgctcect
tgeacctatt
caagecccttt
aaacaccctg
atteggegea
cggtttcagg
agcagccatc
attccatcaa
atacgttgaa
ggagaatcaa
aaggaggcaa
caaatgtgac
cagagacgaa
caaagactgg

gctggggttc

a

Artificial sequence

tatgttcaag
ccgaatateg
acaatagtta
cggagttatt
gatacctgta
caaaacgtaa
aagttggcaa
atagcaggtt
catcaaaatt
gaccaaatca
atcgaaaagg
gacactaaaa
catacaattg
ctgagggaaa
aacgcttgca
gcattaaaca
atcctgtgga

atcatgtggg

Primer Used to Amplify the HA Gene

gggctagcge cgccaccatg aaggcaaacc tactg

<210> B7
<211> 26
<212> DNA
<213>
<220>
<223
<400> 57

Artificial seguence

Primer Used to Amplify the HA Gene

Page 59

catcagggag
agtccagacc
agccgggaga
tcaagatgcg
tttctgaatg
acaaaatcac
cagggatgcg
tcatagaaaa
ctgagggcac
atgggaaatt
aattctcaga
tagatctectg
acctgactga
atgctgaaga
tagagtcaat
accggtttea
tttecectttge

cctgccagaa

agtcacagtce
ctgggtaagg
cgtactggta
cactgggaaa
catcactecca
gtatggageca
gaatgtacca
tggttgggayg
aggacaagca
gaacaggata
agtagaaggyg
gtcttacaat
ctocggaaatyg
catgggcaat
cagaactggg
gatcaaaggt
catatcatgc

aggcaacatt

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701

3i5



ccgtcgacte agatgcatat tetgeca

<210>
<211>
212>
<213>

58
1701
DNA

«220>
223>

<400> 58
atgaaggcaa

tgtataggct
gtgacagtga
ttaaaaggaa
aacccagaat
aactctgaga
caattgagct
cccaaccaca
ttttacagaa
tcttatgtga
aacagtaagg
tcaaattata
gectgggagga
gcaaatggaa
ggcatcatca
ggagctataa
ccaaaatacg
attcaatcceca
atgatagatg
gatcaaaaaa
gagaaaatga
atggaaaatt
gaattgttag
aatctgtatg

tgttttgagt

acctactggt
accatgcgaa
cacactetgt
tagceeccact
gcgacceact
atggaatatg
cagtgtcate
acacaaccaa
atttgctatyg
acaagaaagg
atcaacagaa
acaggagatt
tgaactatta
atctaatage
ccteaaacge
acagcagtct
tcaggagtgce
gaggtetatt
gatggtacgg
gcacacaaaa
acattcaatt
taaataaaaa
ttctactgga
agaaagtaaa

tctaccacaa

Artificial sequence

Open Reading Frame for HA

cctgttatgt
caattcaacc
taacctgete
acaattgggg
gettecagtyg
ttatccagga
attcgaaaga
aggagtaacg
gctgacggag
gaaagaagte
tatetateag
tacccecggaa
ctggaccttg
accaaggtat
atcaatgcat
cectttccag
caaattgagg
tggagccatt
ttatcatcat
tgccattaac
cacagctgtg
agttgatgat
aaatgaaagg
aagccaatta

gtgtgacaat

HiN1 from VR4752

gcacttgcag
gacactgttg
gaagacagcc
aaatgtaaca
agatecatggt
gatttecateg
ttegaaatat
gcagceatget
aaggaggget
cttgtactgt
aatgaaaatg
atagcagaaa
ctaaaaccag
gctttegeac
gagtgtaaca
aatatacacc
atggttacag
geeggtttta
cagaaktgaac
gaggattacaa
ggtaaagaat
ggatttctgg
actctggatt
aagaataatg

gaatgcatgyg

Page 60

ctgcagatgce
acacagktget
acaacggaaa
tcgccggatg
cctacattgt
actatgagga
ttcccaaaga
cccatgeggg
catacccaaa
ggggtattca
cttatgtete
gacceaaagt
gagacacaat
tgagtagagg
cgaagtgteca
cagtcacaat
gactaaggaa
ttgaaggggay

agggatcagg

acaaggtgaa
tecaacaaatt
acatttggac
teccatgacte
ccaaagaaat

aaagtgtaag

agacacaata
cgagaagaat
actatgtaga
gctcttggga
agaaacacca
getgagggag
aagctcatgg
gaaaagcagt
gctgaaaaat
tcaccegtet
tgtagtgact
aagagatcaa
aatatttgag
ctttgggtcee
aacacccctg
aggagagtge
cattecgtee
atggactgga
ctatgcagcg
ctctgttatce
agaaaaaagq
atataatgca
aaatgtgaag
cggaaatgga

aaatgggact

26

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

14490

1500



tatgattatc
aaattggaat
ctggtgcttt
cagtgcagaa
<210>
<211>

<212>
<213>

59

DNA
<220>
<223>

<400> 59
atgagecctge

gacagcagcg
tggatcetgg
agaggeccca
cagaacgccyg
ctgacagaag
atcgccecaga
gagtggctga
ttecaccctga
ctgaacggea
aagagagaga
ctggeccaget
ttecggectgg
cagatggtag
accaccgcca
gagategcca
agcagcageg
atgggecgtgc
<210>
<211l>

<212>
<213>»

60
982
DNA

1050

ccaaatattc agaagagtca aagttgaaca gggaaaaggt agatggagtg

caatggggat ctatcagatt ctggcgatct actcaactgt cgeccagttca

tggtctececect gggggcaatc agtttctgga tgtgttctaa tggatctttg

tatgcatetg

tgaccgaggt
aceeectggt
acagactgtt
gcaccgaggg
tggacgocga
tggaaacata
gactggagga
agaccagace
ccgtgeccag
acggcgaccc
tcacctteca
geatgggecet
tgtgcgeceac
¢caccaccaa
aggccatgga
gccaggccag
ceggectgaa

agatgcagag

a

Artificial sequence

ggagaccccc
ggtggccgec
cttecaagtge
cgtgccecgag
cgacagccac
cgtgctgage
cgtgttegee
catcctgage
cgagagaggce
caacaacatg
cggcgecaag
gatctacaac
ctgcgagecag
cceocctgate
gcagatggcc
acagatggtg
ggacgaccty

attcaagtga

Artificial sequence

atcagaaacg
agcatcatecg
atctacagac
agcatgagag
ttcgtgagea
ategtgccca
ggcaagaaca
ccoectgaccea
ctgcagagaa
gaccgggecg
gagategeec
agaatgggeg
ategeccgaca
agacacgaga
ggcageageyg
caggccatga

ctggagaace

Page 61

agtggggctg
gecatectgcea
tgttcaagca
aggagtacag
tecgagetgga
geggcececect
ccgacctgga
agggcatccect
gaagattegt
tgaagctgta
tgagctacag
cecgtgaccac
gccagcacag
acagaatggt
agcaggeegce
gagecatcgg

tgcagaccta

Open Reading Frame for the M2M1 Fusion from VR4755

cagatgcaac
cctgatecctg
cggcctgaag
aaaggagcag
gatgtcactyg
gaaggccgayg
ggccctaatg
gggcttegtyg
gcagaacgec
ccggaagctg
cgcecggegec
cgaggtggcce
aagccacaga
gctggccagc
cgagdgccaty
cacccacccc

ccagaagaga

1560

1620

1680

1701

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1050



<220>
<223>

<400> 60
atgagcecttc

aaagccgaaa
gctcteatgg
gggtttgtgt
caaaatgccc
agaaaactta
gctggtgeac
gaagtggect
tctecatagge
ttggccagceca
gaggccatgg
actcatccta
cagaaacgaa
tatcattggg
ctatcgacte
tatgagggaa
tgtcagcata
<210>
<211l>

<212>
<213>

61
982
DNA

<220>
<223>

<400> 61
atgagcctge

aaggccgaga
gccctgatgg
ggcttcgtgt
cagaacgcce
agaaagctga

gccggegecc

taaccgaggt
tcgecgcagag
aatggctaaa
tcacgctcac
tcaatgggaa
agagggagat
ttgccagttyg
ttggecectggt
aaatggtggc
ctacagctaa
aaattgctag
gecteccagtge
tgggggtgca
atcttgeact
ttcaaacacg

gaatatcgaa

gagctggagt

tgacegaggt
tegceocagag
agtggctgaa
tcaccctgac
tgaacggcaa
agagagagat

tggccagctg

cgaaacgtat
acttgaagat
gacaagacca
cgtgcccagt
tggggatcca
tacattccat
catgggccte
atgtgcaaca
aacaaccaat
ggctatggag
tcaggceagy
tggtctaaaa
gatgcaacga
tgatattgtg
gtctgaaaag
aggaacagca

aa

Artificial sequence

Codon Optimized Segment 7

cgaaacgtat
actggaggac
gaccagaccc
cgtgccoagce
cggcgaccec
caccttcceac

catgggcctg

gttctctcta
gtctttgetg
atectgtcac
gagcgaggac
aataacatgg
ggggccaaag
atatacaaca
tgtgaacaga
ccattaataa
caaatggctg
caaatggtgce
gatgatcttc
ttecaagtgac
gattcttgat
agggccttet

gaatgectgtg

from VR4763

gttctctcta
gtgttecgeeg
atcctgagcc
gagagaggcc
aacaacatgg

ggcgecaagg

atctacaaca

Page 62

Open Reading Frame for Fragment 7 from VR4756

tecgttecate
ggaaaaacac
ctectgactaa
tgcagcgtag
acagagcagt
aaatagcact
gaatgggggc
ttgctgactc
ggcatgagaa
gatcaagtga
aggcaatgag
ttgaaaattt
cecgettgttg
cgtetttttt
acggaaggag

gatgctgacg

tegtgeecag
gcaagaacac
ccctgaccaa
tgeagagaag
acagagccgt
agatecgccct

gaatgggcge

aggcccecte
agatcttgag
ggggattttg
acgctttgtce
taaactatat
cagttattct
tgtaaccact
ccagcacagg
cagaatggtt
gcaggcageg
agccattggg
gcagacctat
ttgctgcgag
tcaaatgcat
tacctgagtc

acagtcattt

cggccceetg
cgacctggag
gggcatcectg
aagattecgtg
gaagctgtac
gagctacagce

cgtgaccacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

982

60

120

180

240

300

360

420



gaggtggcct
agccacagac
ctggccagca
gaggccatgyg
acccacceca
cagaaacgaa
catcatecgge
ctacagactg
catgagagag
cgtgagcate
<210>
<211>

<212>
<213>

62

DNA
<220>
«<223>

<400> 62
atgagcttgce

gatagctcag
ggagagagac
gggcgatttt
atcecagaact
aggtaccteg
tacagaagag
agaagaatct
atgatttggce
accgggatgg
ggcgcggecyg
attaaaaggg
agtgcgtatyg
gccatgatgg

atatttcteg

1565

tcggectagt
agatggtggce
ccaccgccaa
agatcgccag
gcagcagcdc
tgggggtgca
atcctgcacc
ttcaagcacyg
gagtacagaa

gagctggagt

tcactgaagt
acatggecte
agaacgccac
acattcaaat
cactcacaat
aagaacacce
tggacggtaa
dggaggcaagc
atagtaacct
atcccegceat
gtgcageccgt
ggattaatga
aacggatgtyg
atcaggtacy

cccggagtgce

gtgcgcceace
caccaccaac
ggccatggag
ccaggccaga
cggcetgaaa
gatgcaacga
tgatcctgtyg
gcetgaagag
aggagcagca

ga

Artificial sequence

cgagacacca
ccagggaace
agagatcaga
gtgtacggaa
tgagcgcatyg
cagcgceggc
gtggatgaga
aaacaatgga
gaatgatacc
gtgcteattg
gaaaggaatc
caggaacttt
caatattttg
agaaagtcge

tctcatactt

tgcagagcaga
ccecectgatca
cagatggccg
cagatggtge
gatgatcttce
ttcaagtgac
gatcctggac
aggccccagc

gaacgcegtyg

atcagaaacg
aaaagaagct
gctagtgtag
ttgaaactea
gtactcagtg
aaagatccea
gagctggtat
gaggatgcta
acctaccagc
atgcagggta
ggcactatgyg
tggagaggag
aaaggaaaat

aacccaggta

agaggaagcyg

Page 63

tocgecgacag
gacacgagaa
gcagcagcga
aggccatgag
ttgaaaattt
cccetggtag
agactgttct
accgagggcg

gacgccgacg

Open Reading Frame for eM2NP Codon Optimized by

aatggggatg
atgaacagat
gaaagatgat
gcgactatga
catttgatga
agaagactgyg
tgtacgataa
cagctggcct
ggacaagggce
gtacactcce
taatggaatt
aaaatggacg
tcecaaactge
atgcectgaaat

tggcccataa

ccagcacaga
cagaatggtg
gcaggccgec
agccatcggc
gcagacctat
tggcegecag
tcaagtgcat
tgoccgagag

acagccactt

Contract

tagatgcaac
ggagactgac
agacggtatc
aggcagactt
aagaaggaat
cggcccaatt
agaagaaatt
gacccacatyg
tctcgttega
gaggaggtca
gataagaatg
caaaacaagy
agcacagcgc
agaggacectt

aagttgtcte

480

540

600

660

720

780

840

900

960

982

&0

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ccegeatgeg
tcattggtgg
agaccaaacyg
gctttcgaag
aaactgageca
agcacacteg
aaccagcaga
aacctgccat
acaagcgaca
tcatttagag
cctagettey
gacaattga

<210
<211l>

<212
«213>

63

DNA
<220>
<223»

<400> &3
atgagecctgce

gacagcagcg
ggcgagagac
ggcagattct
atccagaaca
agatacectgg
tacagaagag
agaagaatct
atgatctgge
accggcatgg
ggcgecgecyg
atcaagagag
agegectacyg

gccatgatgg

1569

tatacggtce
gaatcgaccce
agaacccagc
atctgagact
cacgaggagt
aattgaggtce
gagcatccgc
ttgaaaagag
tgagagcaga
gaaggggagt

acatgtccaa

tgaccgaggt
acatggccag
agaacgccac
acatccagat
gectgaccat
aggagcaccc
tggacggcaa
ggagacaggc
acagcaacct
accccagaat
gcgcecgecogt
gecatcaacga
agagaatgtg

accaggteccyg

cgctgtgtet
ttttaagctg
ccacaaatca
gcktctcattt
acagatagca
acgatactgg
cggtcagata
tacagtgatg
gattattaga
cttecgaattg

cgaaggcetct

Artificial sequence

ggagaccecece
ccagggcacce
cgagatcaga
gtgcaccgag
cgagagaatg
cagcgccggce
gtggatgaga
caacaacggc
gaacgacace
gtgcagcctg
gaagggcatc
cagaaacttc

caacatcctg

ggagagcaga

teeggatacg
cttcagaact
caactcgtgt
attagaggca
tctaacgaaa
gctattagaa
agegttcage
gcegeattta
atgatggaag
tecegatgaga

tacttttttg

atcagaaacg
aagagaagct
gecagegtgg
ctgaagctga
gtgctgageg
aaggacccca
gagctggtge
gaggacgcca
acctaccaga
atgcagggca
ggcaccatgg
tggagaggcg
aagggcaagt

aaccccggea

Page 64

attttgaaaa
cacaggttta
ggatggcatg
ctaaagtgag
atatggataa
cacggagcegg
ctacatttte
ctggcaacac
gagctaaacc
aagccacaaa

gtgacaatge

Open Reading Frame for eM2NP Codon Optimized by

agtggggetg
acgagecagat
gcaagatgat
gegactacga
ccttcgacga
agaagaccgg
tgtacgacaa
ccgceggect
gaaccagagc
gcaccctagce
tgatggaget
agaacggcag
tccagacecge

acgccgagat

agagggatat
cagtttgatt
ccactetgee
ccegagggga
tatgggatct
agggaacacc
agtacaacga
cgagggacga
agaggaggtt
tcccatagta

cgaagagtac

Applicants

cagatgcaac
ggagaccgac
cgacggeate
gggcagactg
gagaagaaac
cggccccate
ggaggagate
gacccacatg
cctggtgegy
cagaagaagc
gatcagaatg
aaagaccaga
cgcccagaga

cgaggacctyg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1560

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atecttectgy
ccegoectgeg
agectggtgyg
agacccaacg
geecttegagy
aagctgagea
agcacectgyg
aaccagcaga
aacctgooct
accagcgaca
tcetteagag
cctagetteyg
gacaactga

<210>
<211>

<212>
<2135

64
30
DNA

<220

<223>

<400> 64

ccagaagege
tgtacggece
gcatecgacce
agaacceege
acctgagact
ccagaggegt

agctgagaag

gageeagege

tegagaagag
tgagagecega
gcagaggegt

acatgagcaa

cctgatecetg
cgecgtgage
cttecaagetg
ccacaagage
gcetgagettc
gcagatecgec
cagatactgyg
cggecagate
caccgtgatyg
gatcatcaga
gttegagetyg

cgagggeage

Artificial sequence

geecgaatteg ceaccatgag cctgetgacc

<210> &5
<«211> 33
<212> DNA
<213>
<220>
<2235
<400> &5

Artificial sequence

agaggcagcg
ageggcetacg
ctgcagaaca
cagctggtgt
atcagaggca
ageaacgaga
gecateagaa
agecgtgeagce
gecegecottca
atgatggagg
agcgacgaga

tacttetteyg

Primer Used to Amplify the M2 Gene

Primer Used to Amplify the M2 Gene

gcecgtogact gateactccea getegatget cac

<210> 66
<211l> 2954
<212> DNA
<213>
<220>
<223 >
<400> 66

Artificial sequence

Page 65

tggeccacaa.
acttegagaa
gecaggtgta
ggatggectg
ccaaggtgte
acatggacaa
ccagaagegyg
ccacectteag
ccggceaacac
gegecaagec
aggccaccaa

gcgacaacge

Open Reading Frame for M2 Gene from VR4759

gagctgcectyg
ggagggctac
cagcetgate
ccacagegoe
ccccagaggce
catgggeage
cggcaacacce
cgtgecagaga
cgagggcaga
cgaggaggtg
ccoccategtyg

cgaggagtac

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563

30

33



atgagcctge
gacagcagceg

tggatectgg

tgaccgaggt
acccecctggt

acagactgtt

agaggccecca gcaccgaggyg

cagaacgceyg
<210> 67
«<211> 36
«212> DNA
<213>
<220>
<223>
<400> 67

tggacgccga

ggagacccce
ggtggcegcece
cttecaagtgc
cgtgccecgag

cgacagccac

Artificial seguence

atcagaaacg agtggggctyg
agcatcateg gcatcctgca
atctacagac tgttcaagca
agcatgagag aggagtacag

ttcgtgagea tcgagetgga

Primer Used Amplify M1 Gene from VR4755

gccgaattcg ccaccatgtc cctgetgaca gaagtg

<210> 68
<211> 31
<212> DNA
<2135
<220
<223>
<400> 68

Artificial sequence

Primer Used to Amplify M1 Gene from VR47S55

gccgtcgact gatcacttga atctctgecat c

<210> 69
<211> 759
<212> DNA
«<213>
<220
<2235
<4030> 69

Artificial sequence

Cpen Reading Frame for M1l

atgtccctgc tgacagaagt ggaaacatac

aaggccgaga
geccctgatgg
agcttegtgt
cagaacgccec
cggaagctga
gceggegecc
gaggtggect

agccacagac

tcgcccagag
agtggctgaa
tecacecctgac
tgaacggcaa
agagagagat
tggccagctyg
teggcctggt

agatggtgge

actggaggac
gaccagaccc
cgtgcccage
cggcgaceec
cacctteceac
catgggectg
gtgegecacc

caccagccaac

Gene from VR476&0

gtgctgagea tcgtgcccag
gtgttecgeeg gcaagaacac
atcctgagcc ccctgaccaa
gagagaggcce tgcagagaag
aacaacatgg accgggcegt
ggegecaagy agatcgecct
atctacaaca gaaﬁgggcgc
tgcgagecaga tcgcegacag

cecectgateca gacacgagaa

Page 66

cagatgcaac
cctgatecectyg
cggectgaag
aaaggagcag

gtga

cggeccectg
cgacctggag
gggcatcety
aagattecgtg
gaagctgtac
gagctacagc
cgtgaccace
ccagcacaga

cagaatggtyg

60

120

180

240

294

36

31

60

120

180

240

300

360

420

480



ctggeocagea ccaccgccaa ggccatdagag

gaggccatgg

agatcgccag ccaggccadga

acccacceca dcagcagege cggoctgaag

cagaagagaa

<210> 70
<211> 38
<212> DNA
<213
220>
223>
<400> 70

tgggcgtgca gatgcagaga

Artificial sequence

Primer Used to Amplify NP

gccgaatteg cecaccatgge ctecceccaggga

<210> 71
<211> 30
<212> DNA
<213>
<220>
<2235
<400> 71

Artificial sequence

Primer Used to Amplify NP

gccgtegact gatcaattgt cgtactcette

<210>
<21l1l>
<212>
<213>

72

DNA
<220>
<223>

<400> 72
atggcctecec

aacgccacag
attcaaatgt
cteacaattyg
gaacacccca
gacggtaagt
aggcaagcaa
agtaacctga

cccegeatgt

1497

agggaaccaa
agatecagagce
gtacggaatt
agcgcatggt
gegecggcaa
ggatgagaga
acaatggaga
atgataccac

gcteattgat

Artificlial segquence

Open Readlng Frame for KNP

aagaagctat
tagtgtagga
gaaactcagc
actcagtgea
agatcecaag
gctggtattg
ggatgetaca
ctaccagegg

geagggtagt

cagatggceg gocagcagcega goaggecgec

cagatggtgc aggccatgag agccatcegge

gacgacctge tggagaacct gcagacctac

ttcaagtga

Gene from VR4757

accaaaad

Gene from VR4757

Codon Optimized by Contract

gaacagatgg
aagatgatag
gactatgaag
tttgatgaaa
aagactggeg
tacgataaag
gctggectga
acaagggcte

acacteccga

Page 67

agactgacgg
acggtatcgg
gcagacttat
gaaggaatag
geccaattta
aagaaattag
cccacatgat
tcgttegaac

ggaggtcagy

agagagacag
gegattttac
ccagaactca
gtacctcgaa
cagaagagtg
aagaatctgg
gatttggcat
cgggatggat

cgcggeeggt

600

660

720

759

38

30

60

120

180

240

300

360

420

480

540



gcagccdagtdaa
attaatgaca
cggatgtgca
caggtacgag
cggagtgctc
tacggtcecceg
atcgaccctt
aacccagcec
ctgagactgc
cgaggagtac
ttgagatcac
gcatccgeeg
gaaaagagta
agagcagaga
aggggagtct

atgtccaacg

<210>
<211l
<212>
<213

73
36
DNA

<220>

<223>

<400> 73

aaggaatcgg
ggaacttttyg
atattttgaa
aaagtcgcaa
tcatacttag
ctgtgtcttc
ttaagctgct
acaaatcaca
tctcatttat
agatagcatce
gatactdggge
gtcagataag
cagtgatggce
ttattagaat
tcgaaktgtc

aaggctectta

cactatggta
gagadggagaa
aggaaaattc
cccaggtaat
aggaagcgtg
cggatacgat
tcagaactca
actcgtgtgg
tagaggcact
taacgaaaat
tattaéaaca
cgttcagcct
cgcatttact
gatggaagga
cgatgagaaa

cttttttggt

Artificial sequence

atggaattga
aatggacgca
caaactgcag
gctgaaatag
gcccataaaa
tttgaaaaag
caggtttaca
atggcatgcc
aaagtgagcc
atggataata
cggagcggag
acattttecag
ggcaacaccg
gctaaaccag
gccacaaatc

gacaatgccg

gcegaatteg ccaccatgge cagccagggc accaag

<210> 74
<211> 28
<212> DNA
<213>
<220>
<223>
<400> 74

Artificial sequence

gccgtcgact gatcagttgt cgtactcec

<210> 75
<211> 1497
<212> DNA
<213>

Artificial sequence

Page 68

taagaatgat
aaacaaggag
cacagcgcdc
aggaccttat
gttgtetecc
agggatattc
gtttgattag
actctgcege
cgaggggaaa
taggatctag
ggaacaccaa
tacaacgaaa
agggacgaac
aggaggttte
ccatagtacc

aagagtacga

Primer Used to Amplify NP Gene from VR4758

Primer Used to Amplify NP Gene from VR4758

taaaaggggd
tgcgtatgaa
catgatggat
atttetegece
cgcatgcgta
attggtggga
accaaacgag
tttcgaagat
actgagcaca
cacactcgaa
ccagcagaga
cctgeccattt
aagcgacatg
atttagagga
tagcttcgac

caattga

600

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1497

36

28



<220>»
<223»

<400> 75
atggccagcc

aacgccacey
atccagatgt
ctgaccatcg
gagcacccca
gacggcaagt
agacaggcca
agcaacctga
cccagaatgt
gcecgecgtga
atcaacgaca
agaatgtgca
caggtccggy
agaagcgcec
tacggceccg
atcgacccct
aagcccgeee
ctgagactgc
agaggegtge
ctgagaagca
gccagcgceg
gagaagagca
agagcegaga
agaggcgtgt
atgagcaacg
76

498
PRT

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

agggcaccaa
agatcagagc
gcaccgagct
agagaatggt
gecgeccggcaa
ggatgagaga
acaacggcga
acgacaccac
gcageetgat
agggcatcgg
gaaacttctg
acatcctgaa
agagcagaaa
tgatectgayg
ccgtgageag
tcaagctgct
acaagageca
tgagcttecat
agategeeayg
gatactgggc
gccagatcag
ccgtgatgge
tcatcagaat
tcgagctgag

agggcagcta

Open Reading Frame for NP

gagaagctac
cagcgtgggce
gaagctgagc
gctgagegcce
ggaccccaag
gctggtgctg
ggacgccacc
ctaccagaga
gcagggcagc
caccatggty
gagaggcgag
gggecaagttc
ccceocggcaac
aggcagcgtyg
cggctacgac
gcagaacagc
gctggtgtgg
cagaggcacc
caacgagaac
catcagaace
cgtgcagcece
egccttcacc
gatggagggce
cgacgagaayg

cttcttegge

Artificial sequence

Codon Optimized by Applicants from VR4762

gagcagatgg
aagatgatcg
gactacgagyg
ttegacgaga
aagaécggcg
tacgacaagg
gccggectga
accagagccc
accctgccca
atggagectga
aacggcagaa
cagaccgccg
gecgagatcg
gcccacaada
ttcgagaagg
caggtgtaca
atggectgea
aaggtgtccc
atggacaaca
agaagcggceg
accttecageg
ggcaacaccyg
gccaagoccg
gccaccaace

gacaacgeeg

Page 69

agaccgacgg
acggcatcgg
gcagactgat
gaagaaacag
gcccecatcta
aggagatcag
cccacatgat
tggtgeggac
gaagaagcgg
tcagaatgat
agaccagaag
cccagagage
aggacctgat
gctgectgece
agggctacag
gcctgateay
acagcgecoge
ccagaggcaa
tgggcagcag
gcaacaccaa
tgcagagaaa
agggéagaac
aggaggtgtc
ceategtgece

aggagtacga

cgagagacag
cagattctac
ccagaacagc
atacctggayg
cagaagagtg
aagaatctgyg
gatctggcac
cggcatggac
cgccgecggce
caagagaggc
cgcctacgag
catgatggac
cttectggee
cgcctgegtyg
cctggtggge
acccaacgag
cttegaggac
gctgagcacc
caccctggag
ccagcagagda
cctgececttc
cagcgacatyg
cttcagaggc
tagcttegac

caactga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

560

1020

1080

1140

12¢0

1260

1320

1380

1440

1457



<220

<223

<400>

76

Met RAla Ser

1

Gly

Ile

Leu

Arg

65

Glu

Tyr

Lys

Ala

Asp

145

Pro

Gly

Leu

Gly

Glu

Asp

Ser

50

Met

Arg

Glu

Thr

130

Thr

Arg

Ala

Ile

Glu
210

Arg

Gly

Asp

Val

Pro

Arg

Glu

115

Ala

Thr

Met

Ala

Arg

195

Asn

Gln

Gln

20

Ile

Tyr

Leu

Ser

val

100

Ile

Gly

Tyr

Cys

Gly

180

Met

Gly

NP Consensus

Gly

Asn

Gly

Glu

Ser

Ala

85

Asp

Arg

Leu

Gln

Ser

165

Ala

Ile

Arg

Sequence

Thr

Ala

Arg

Gly

Ala

70

Gly

Gly

Arg

Thr

Arg

150

Leu

Ala

Lys

Lys

Lys

Thr

Phe

Arg

55

Phe

Lys

Lys

Ile

His

135

Thr

Met

Val

Aryg

Thr
215

Arg

Glu

Tyr

40

Leu

Asp

Asp

Txp

Trp

120

Met

Arg

Gln

Lys

Gly

200

Arg

Ser Tyr Glu
10

Ile Arg Ala
25

Ile Gln Met

Ile Gln Asn

Glu Arg Arg
75

Pro Lys Lys
90

Met Arg Glu
105

Arg Gln Ala

Met Ile Trp

Ala Leu Val
155

Gly Ser Thr
170

Gly Ile Gly
185

Ile Asn Asp

Ser Ala Tyr

Page 70

Gln

Ser

Cys

Ser

60

Asn

Thr

Len

Asn

His

140

Arg

Leu

Thr

Glu
220

Met

val

Thr

45

Leu

Arg

Gly

Val

Asn

125

Ser

Thr

Pro

Met

Asn

205

Arg

Glu

Gly

a0

Glu

Thr

Tyr

Gly

Leun

110

Gly

Asn

Gly

Val
130

Phe

Met

Thr

15

Lys

Leu

Ile

Leu

Pro
95

Tyr

Glu

Leu

Met

Arg

175

Met

Trp

Cys

Asp

Met

Lys

Glu

Glu

80

Ile

Asp

Asp

Asn

Asp

160

Ser

Glu

Arg

Asn



Ile

225

Gln

Ile

Lys

Tyr

Lys

305

Asn

Ala

Ser

Glu

Tyr

385

Ala

Asn

Thr

Glu

Glu

Leu

Val

Fhe

Ser

Asp

290

Leu

Pro

Phe

Pro

Asn

370

Trp

sSer

Leu

Glu

Gly

450

Leu

Lys

Arg

Leu

Cys

275

Phe

Leu

Als

Glu

Arg

355

Met

Ala

Ala

Pro

Gly

435

Ala

Ser

Gly

Glu

Ala

260

Leu

Glu

Gln

Asp

340

Gly

Asp

Ile

Gly

Phe

420

hrg

Lys

Asp

Lys

Ser

245

Arg

Pro

Lys

Asn

Lys

325

Leu

Lys

Asn

Arg

Gln

405

Glu

Thr

Pro

Glu

Phe
230
Arg
Ser
Ala
Glu
Ser
310
Ser
Arg
Leu
Met
Thr
350
Tle
Lys
Ser

Glu

Lys

Gln

Asn

Ala

Cys

gly

295

Gln

Gln

Leu

Ser

Gly

375

Arg

Ser

Ser

hsp

Glu

455

Ala

Thr

Pro

Leu

val
2B0

Tyr

Val

Leu

Leu

Thr

360

Ser

Ser

Val

Thr

Met

440

Val

Thr

Ala

Gly

Tle
265

Ty

Ser

Tyr

Val

Ser

345

Arg

Ser

Gly

Gln

Vval

425

Arg

Ser

Asn

Ala

Asn

250

Leu

Gly

Leu

Ser

330

Phe

Gly

Thr

Gly

Pro

410

Met

Ala

Phe

Pro

Gln

235

Ala

Arg

Pro

val

Leu

315

Met

Tle

Val

Leu

Asn

355

Thr

Ala

Glu

Arg

Ile

Page 71

Arg

Glu

Gly

Ala

Gly

300

Ile

Ala

Arg

Gln

Glu

380

Thr

Phe

Ala

Tle

Gly

460

Val

Ala

Tle

Ser

Val

285

Ile

Arg

Cys

Gly

Ile

365

Leu

Asn

Ser

Phe

Tle

445

Arg

Pro

Met

Glu

val

270

Ser

Asp

Pro

Thr

350

Ala

Arg

Gln

Val

Thr

430

Arg

Gly

Sexr

Met

Asp

255

Ala

Ser

Pro

Asn

Ser

335

Lys

Ser

Ser

Gln

Gln

415

Gly

Met

Val

Phe

Asp
240

Leu

Gly

Phe

Glu

320

Ala

Val

Asn

Arg

Arg

400

Arg

Asn

Met

Phe

Asp



465

470

475

480

Met Ser Asm Glu Gly Ser Tyr Phe Phe Gly Asp Asn Ala Glu Glu Tyr

Asp

Asn

<210>
<211l
<212

<213>

<220>
<223

<400>

Met
1

Ser

Ala

Thr

65

Gln

Vval

Lys

Gly

Gly
145

Ser

Gly

Gly

Pro

50

Leu

Asn

Lys

Glu

Leu

130

Leu

77

252
PRT
Artificial sequence

7

Leu

Pro

Lys

35

Ile

Thr

Ala

Leu

Tle

115

Ile

Val

Leu

Leu

20

Asn

Leu

Val

Leu

Tyr

100

Ala

Cys

485

Thr

Lys

Thr

Ser

Pro

Asn

85

Arg

Leu

Asn

Ala

Glu

Ala

Asp

Pro

Ser

70

Gly

Lys

Ser

Arg

Thr
150

Val

Glu

Leu

Leu

55

Glu

Asn

Leu

Tyr

Met

135

Cys

Glu

Ile

Glu

490

Thr

Arg

Gly

Lys

Ser

120

Gly

Glu

M1 Gene Consensus Sequence

Thr

Ala

25

Ala

Lys

Gly

Asp

Arg

105

Ala

Ala

Gln

490

Tyr Val

Gln Arg

Leu Met

Gly Ile

Leu Gln

75

Pro Asn

S0

Glu Ile

Gly Ala

Vval Thr

Ile Ala
155
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Leu

Len

Glu

Leu

60

Arg

Asn

Thr

Leu

Thr

140

ASp

Ser

Glu

Trp

45

Gly

Arg

Met

Phe

Ala

125

Glu

Ser

Ile

Asp

30

Leu

Phe

Asp

His

110

Ser

val

Gln

495

Val Pro

15

Val Phe

Lys Thr

Val Phe

Phe val

BO

Arg Ala

95

Gly Ala

Cys Met

Ala Phe

160



Ser

Asn

Ala

Ala

Ser

225

Gln

His
Arg
Gly
Arg
210

Ser

Lys

<210>
<21ll>
«212>

<213>

<220>

<223>

<400>

Arg

Met

Ser

195

Gln

Ala

Arg

78
27
FRT

78

‘Met Ser Leu

1

Cys

Ile

Lys

Thr
65

Arg

Gly

Cys
50

Cys

Ile
a5

Ile

Gln

val

180

Ser

Met

Gly

Met

Leu

Asn
20

Leu

Glu Gly val

Gln Asn Ala

Glu

Val

Met

165

Leu

Glu

Val

Leu

Gly
245

Thr

Asp

His

Arg

Pro

Asp
85

val

Ala

Gln

Gln

Lys

230

Val

Glu

Ser

Leu

Leu

Glu

70

Ala

Ala Thr

Ser Thr

Ala Ala
200

Ala Met
215

Asp Asp

Gln Met

Artificial sequence

Val Glu

Ser Asp

Ile Leu
40

Phe Lys
55

Ser Met

Asp Asp

Thr Asn Pro
170

Thr nla Lys
185

Glu Ala Met

Arg Ala Ile

Leu Leu Glu
235

Gln Arg Phe
250

M2 Gene Consensus Sequence

Thr Pro Ile
10

Pro Leu Val
25

Trp Ile Leu

His Gly Leu

Arg Glu Glu

75

Ser His Phe
a0
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Leu

Ala

Glu

Gly

220

Asn

Lys

Arg

val

Asp

Lys

60

TYr

Val

Ile
Met
Ile
205

Thr

Leu

Arg

Glu

190

Ala

Gln

His

175

Gln

Ser

Pro

Thr

Asn Glu Trp

Ala

Arg
45

Ala
30

Ser

Leu Phe

Arg Gly Pro

Arg

Ser

Glu

Met

Gln

Ser

Tyr
240

Gly

Ile

Phe

Ser

Lys Glu Gln

Ile

Glu
895

80O

Leu



79
759
DNA,

<210>
<211l>
«212>
213>

<220>
<223>

<400= 79
atgagecctge

aaggccgaga
gccctgatgg
ggcttegtgt
cagaacgccc
agaaagctga
gceoggogece
gaggtggcct
agccacagac
ctggeccageca
gaggccatgy
acccacccca
cagaaacgaa
<210>
<211>

212>
213>

80O
294
DNA

<2205
<2235

<400> 80
atgagectgce

gattcaagtg
tggatcctgg
agaggcccca
cagaacgccy
<210> 81
<211> 9

212> PRT
<213>

tgaccgaggt
tcgcccagag
agtggctgaa
tcaccctgac
tgaacggcaa
agagagagat
tggecagety
teggectggt
agatggtgge
ccaccgccaa
agatcgccag
gcagcagcgc

tgggggtgcea

tgaccgaggt
accccetggt
acagactgtt

gcaccgaggyg

tggacgcecga

Artificial segquence

cgaaacgtat
actggaggac
gaccagaccc
cgtgcceage
cggcgacccc
caccttecac
catgggccté
gtgcgecacce
caccaccaac
ggccatggag
ccaggccaga
cggectgaaa

gatgcaacga

Artificial sequence

cgaaacacet
ggtggeegee
cttecaagtgc
cgtgceccegag

cgacagccac

Artificial sequence

Optimized M1l Coding Region

gttecteteta
gtgttcgcecg
atecctgagcce
gagagaggcc
aacaacatgg
ggcgecaagyg
atctacaaca
tgecgagcaga
ccecetgatea
cagatggccyg
cagatggtgc
gatgatctte

ttcaagtga

Optimized M2 Coding Region

atcagaaacyg
agcatcateg
atctacagac
agcatgagag

ttegtgagea

Page 74

tegtgeccag
gcaagaacac
ccctgaccaa
tgeagagaag
acagagccgt
agatcgccct
gaatgggege
tcgeccgacag
gacacgagaa
gcagcagega
aggccatgag

ttgaaaattt

aatgggggty

gcatectgea
tgttcaagea
aggagtacag

tcgagetgga

cagccccctg
cgacctggag
gggcatcctg
aagattegtg
gaagctgtac
gagctacagc
cgtgaccacc
ccagcacaga
cagaatggtg
gcaggecgca
agccatecgge

gcagacctat

cagatgcaac
cctgatcetg
cggcctgaag
aaaggagcag

gtga

60

120

180

240

300

360

420

480

540

600

660

720

759

60

120

180

240

294



<220>
<223> H2Xd Binding Peptide

<400> 81

Thr Tyr Gln Arg Thr Arg Ala Leu Val

1 5
<210> B2

<211l> 11

<212> DNA

<213»> Artificial sequence

<220>

<223> RSV Promoter from Plasmid VCL1005

<400> 82
tactctagac g

<210> 83
<21l> 11
<212> DNA

<213> Artificial segquence

<220>
<223» Promoter RSV/R

<4G0»> 83
tacaataaac g

<210> B4
<211> 27
<212> DNA

<213> Artificial Sequence

<220>
<223>» Primer RSVfor

«<400> B84
catcagectge tecectgettg tgtgttg

<210> 85
<211l> 19
<212> DNA

<213»> Artificial sequence

<220>
<223> Primer WNVpst rev

<4£00> B85
cgatatcega cgacggtga

<210> B¢
<211l 39
<212> DNA

Page 75

11

11

27

18



<213>

<220>
<223>

<400> 86

Artificial sequence

Primer RSV HTLVS

caccacattg gtgtgecacct ceateggctc gcatctcte

<210> 87
<211l> 42
<212> DNA
<213>
<220>
<223>
<400> 87

Artificial sequence

Primer HTLV RSVrev

aggtgcacac caatgtggtg aatggtcaaa tggcgtttat tg

<210> 88
<211> 44
<212> DNA
<213
<220>
<223>
<400> 88

Primer RSVrev

Artificial sequence

aatggtcaaa tggegtttat tgtatcgage taggcactta aata

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

89

DNA
<220>
<223>

<400> 89
tcgcgegttt

cagcttgtet
ttggegggtyg
accatatgeg
ctattggctyg
agctacaaca
ttttgcgetg
gtttaggcga
gtttcacttt

aacatggtaa

6254

cggtgatgac
gtaagcggat
teggggetag
gtatgaaata
ctccectgett
aggcaaggct
cttegecgatyg
aaagcggggce
tgcataggga

cgatgagtta

Artificial segquence

VR-6430, RSV RWNV

ggtgaaaacc
gccgggagea
cttaactatyg
ccgeacagat
gtgtgttgga
tgaccgacaa
tacgggcocag
tteggttgta

gggggaaatg

gcaacatgec

tctgacacat
gacaagccag
cggcatcaga
gcgtaaggag
ggtegctgag
ttgecatgaag
atatacgcgt
cgcggttagy
tagtcttatg

ttacaaggag

Page 76

gcagctcceg
tcagggcgeg
geagattgta
aaaataccge
tagtgcgega
aatctgetta
atctgagggyg
agtccectea
caatactett

agaaaaagca

gagacggtca
tcagcgggtyg
ctgagagtgc
atcagattgg
gcaaaattta
gggttagygcg
actagggtgt
ggatatagta
gtaatcttac

ccgtgecatge

39

42

44

60

120

180

240

300

360

420

480



cgattggtgg
acatggattg
ctcgatacaa
catctctect
cgttetgeceg
aaagctcagg
ccggctetee
tgtagtctga
taacagactg
gcegecacca
gtecatagctt
gtaaatgcta
tgecattgtca
ccagtgctgt
gtctacgtca
ctgacagtge
agcaccaagg
tatgecectgg
gtgtttgtcg
agcaacagag
ggcgataget
aatatggagg
gatctctcca
gacccagctt
ctatttggca
ggaagaacca
actactgtgg
ttecagcatca
acagtggact

ggaacaaaga

aagtaaggtg
gacgaaccac
taaacgccat
tcacgegecec
cctececgect
tcgagacecgg
acgetttgec
gcagtactceg
ttccttteea
tgggcaagcg
gtgcaggagc
ctgacgtceac
gagcaatgga
cggctggtaa
ggtatggaag
agacacacgg
ccacaaggta
tggcagcegt
tgectattgct
acttettgga
gcgtgactat
cggccaacct
ccaaagctge
ttgtgtgeag
aaggaagceat
tcttgaaaga
agtcgeacgg
ctcétgcggc
gtgaaccacg

cgttecttggt

gtacgategt
tgaattccgc
ttgaccattc
geegecctac
gtggtgecte
gecectttgtec
tgaccctgcet
ttgetgecge
tgggtetttt
gagegetgge
cgttacccte
agatgtcatc
tgtgggatac
tgatccagaa
atgcaccaag
agaaagcact
tttggtaaaa
cattggttgg
tttggtggee
aggagtgtet
catgtctaag
ggcagaggtc
gtgeccgace
acaaggagtg
tgacacatge
gaatatcaag
aaactactce
gectteatac
gtcagggatt

ccategtgag

geettattag
attgcagaga
accacattgg
ctgaggeege
ctgaactgcg
ggcactcect
tgctcaactc
gogegecaca
ctgcagtceac
tcaatcatgt
tctaacttce
acgattccaa
atgtgegatg
gacatcgact
acacgccact
ctagcgaaca
acagaatcat
atgettggga
ccagcttaca
ggagcaacat
gacaagccta
cgcagttatt
atgggggaag
gtggacaggg
gccaaatttg
tacgaagtgg
acacaggttg
acactaaagc
gacaccaatg

tggtteatgg
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gaaggcaaca
tattgtattt
tgtgcacctc
catccacgece
tcecgeegtcet
tggagcctac
tagttaacgg
agacataata
cgtcgtcgga
ggctcgcgag
aagggaaggt
cagctgcotgg
atactatcac
gttggtgecac
caagacgcag
agaaggggge
ggatcttgag
gcaacaccat
gctteoaactg
gggtggattt
ccatcgatgt
gctatttgge
ccecacaatga
gctggggcaa
cctgectcetac
ccatttttgt
gagccactcea
ttggagaata
catactacgt

acctcaacct

gacgggtctg
aagtgcctag
catcggeteg
ggttgagtcg
aggtaagttt
ctagactcayg
tggagggcag
gctgacagac
tatcgaatte
cttggcagtt
gatgatgacg
aaagaaccta
ctatgaatge
aaagtcagca
tcggaggtca
ttggatggac
gaaccctgga
gcagagagtt
ccttggaatyg
ggttctegaa
gaagatgatyg
taccgtcage
caaacgtgct
cggctgegga
caaggcaata
ccatggacca
ggcagggaga
tggagaggtyg
gatgactgtt

cccttggage

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1320

1980

2040

2100

2160

2220

2280

2340

2400



agtgctggaa
gccacgaagc
gctggagceca
aagtgtagag
aaggctttca
ttgcagtaca
aacgacctaa
gccaacgcta
ggcagaggag
gcctttacaa
gactttggat
ggaggagcat
gctctcetgt
gcagttggag
gctgtgectt
ctggaaggtg
ctgagtaggt
tgggaagaca
aagaattgac
acaccctgtc
aggagggete
atcagcceac
tattaagtge
tagaatttta
ctgacteget
taatacggtt
agcaaaaggc
ccecctgacga
tataaagata
tgccgettac

gctcacgctg

gtactgtgtg
agtctgtgat
ttcectgtgga
tgaagatgga
agtttcttgg
ctggcacgga
cgccagtgag
aggtecctgat
aacaacagat
ccaccctcaa
cagttggagy
tccgetcact
tgtggatggg
gagttctgcet
ctagttgcca
ccactceceac
gtcattctat
atagcaggca
cecggttecte
cacgccectg
cgccttcaat
caaaccaaac
agagggagag
aggccatgat
gcgcteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctyg

taggtatctc

gaggaacaga
agcattgggc
attttcaagec
aaaattgcag
gactcccgeca
tggaccttge
cagattggtc
tgaattggaa
caatcaccat
aggagcgcag
ggtgttecace
gttcggagge
catcaatgct
cttcctctec
gccatectgtt
tgtcectttec
tctggggggt
tgetggggat

ctgggccaga

gttcttagtt
cccacccgct
ctagccteea
aaaatgccte
ttaaggcecat
gttcggectgce
tcaggggata
aaaaaggecg
aatcgacget
ccccctggaa
tcecgeetttce

agttcggtgt

gagacgttaa
tcacaagagg
aacactgtca
ttgaagggaa
gacacaggtc
aaagttccta
actgtcaacc
ccaccctttg
tggcacaagt
agactagccyg
tcagttggga
atgtcctgga
cgtgataggat
gtgaacgtge
gtttgececect
taataaaatg
ggggtgggge
geggtgggct
aagaagcagyg
ccagccccac
aaagtacttg
agagtgggaa
caacatgtga
catggccetta
ggcgagcggt
acgcaggaaa
cgttgectgge
caagtcagag
gctcecctegt
tecectteggg

aggtcgttcy
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tggagtttga
gagctectgea
agttgacgte
caacctatag
acggcactgt
tctecgtcagt
cttttgttte
gagactcata
ctggaagcag
ctctaggaga
aggctgtcca
taacgcaagyg
ccatagctct
acgcttgagyg
cccececgtgeco
aggaaattge
aggacagcaa
ctatgggtac
cacatccecct
tcataggaca
gagcagtcetc
gaaattaaag
ggaagtaatg
atctteeget
atcagctcac
gaacatgtga
gttttteecat
gtggcgaaac
gocgocteotect
aagcgtggeyg

ctccaagctyg

ggaaccacac
tcaagctttg
gagtcatttyg
cgtctgttca
ggtgttggaa
ggcttcattg
agtggccacyg
catagtggtg
cattggcaaa
cacagcttgg
tcaagtgttc
attgctgggg
cacgtttecte
atccagatct
tteccttgacc
atcgecattgt
gggggaggat
ccaggtgetg
tctectgtgac
ctcatagctc
tcecteecte
caagataggc
agagaaatca
tcectegetea
tcaaaggegy
gcaaaaggcc
aggctcegee
ccgacaggac
gttcecgacce
ctttctcata

ggctgtgtge

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

4260



acgaacecec
acceggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatetteac
atgagtaaac
tctgtetatt
ctcgtgaaga
aagtgaggga
acttttgett
actcagcaaa
ctgecagtgt
aaactgcaat
taatgaagga
tgcgattceg
gttatcaagt
atgecatttet
cgcatecaacc
gctgttaaaa
cgcatcaaca
cceggggatce
ggtcggaaga
attggcaacg
caatcgatag
taaatcageca
atggcteata

tgatatattt

cgttcagcece
acacgactta
aggecggtgcet
atttggtate
atceggcaaa
gcgcagaaaa
gtggaacgaa
ctagatectt
ttggtctgac
tcgttcatcece
aggtgttgct
gccacggttg
tgccacggaa
agttcgattt
tacaaccaat
ttattcatat
gaaaactcac
actegtccaa
gagaaatcac
ttecagactt
aaaccgttat
ggacaattac
atatttteac
gcagtggtga
ggcataaatt
ctacctttge
attgtegeac
tecatgttgg
acaccccttg

ttatcttgtg

gaccgetgeg
tcgccactgy
acagagttct
tgcgetctge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgect
gactcatacc
atgagagctt
cggtctgegt
attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattecgtga
aaaéaggaat
ctgaatcagg
gtaaccatgc
ccgteageca
catgtttcag
ctgattgeccce
aatttaatcy
tattactgtt

caatgtaaca

ccttatececgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagegg
aagaagatccec
aagggatttt
aatgaagttt
gcttaatecag
gactecggggg
aggcctgaat
tgttgtaggt
tgtcgggaag
geccgeecgtee
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgecctga
cgaatgcaac
atattecttct
atcatcagga
gtttagtetg
aaacaactct
gacattatcg
cggcctegag
tatgtaagca

tcagagattt
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taactatcgt
tggtaacagy
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacet
gg9g9g99ggcgce
cgcececatca
ggaccagttg
atgcgtgate
cgteaagtea
aactcatcga
ttttgaaaaa
gcaagatcct
ttcecctegt
ggtgagaatg
cgctcgtcat
gcgagacgaa
cggcgecagga
aatacctgga
gtacggataa
accatctcat
ggcgcategg
cgagcccatt
caagacgttt
gacagtttta

tgagacacaa

cttgagteca
attagcagag
ggctacacta
aaaagagttg
gtttgecaagce
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
tgaggtctgce
tccagccaga
gtgattttga
tgatccttca
gcgtaatgcet
gcatcaaatg
gecegtttetg
ggtatcggte
caaaaataag
gcaaaagett
caaaatecact
atacgcgate
acactgccag
atgctgtttt
aatgecttgat
ctgtaacatc
gctteccata
tatacccata
cccgttgaat
ttgttcatga

cgtggcttte

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5540
6000

6060



cCcCccccecccce

cattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt

tgaatgtatt tagaaaaata aacaaatagg ggttccgecgc acatttcccc gaaaagtgcce

acctgacgte

gaggcccttt

<210>
<211>
«212>
213>

90

DNA
220>
223>

<400> 90
tcgegegtit

cagctigtet
ttggcgggtyg
accatatgceyg
ctattggctg
agctacaaca
ttttgegetg
gtttaggcga
gtttegettt
aacatggtaa
cgattggtayg
acatggattg
ctcgatacaa
catctetect
cgttctgecg
aaagctcagg
cecggeteteco
tgtagtctga
taacagactg
atggatgcaa
tecgeccageg

ggtctteteg

6425

taagaaacca ttattatcat gacattaacc tataaaaata ggegtatcac

cgtce

cggtgatgac
gtaagcggat
teggggetgg
gtgtgaaata
ctececctgett
aggcaagget
cttegegatg
aaagcggggce
tgeataggga
cgatgagtta
aagtaaggtg
gacgaaccac
taaacgccat
tcacgogece
ccteccgect
tcgagacegy
acgctttgee
gcagtactca
tteccttteca
tgaagagagyg
dagtgaagca

gatactactt

Artificial sequence

ggtgaaaacc
gcegggagcea
cttaactatg
ccgcacagat
gtgtgttgga
tgaccgacaa
tacgggccag
ttcggttgta
gggggaaaty
gcaacatgcece
gtacgategt
tgaattccge
ttgaccatte
gececgcecectac
gtggtgccte
gectitgtec
tgaccectgcet
ttgctgeege
tgggtectttt
gctetgcetat
agaaaatcga

cagtgacttg

tectgacacat
gacaagcccg
cgagcatcaga
gegtaaggag
ggtcgctgag
ttgcatgaag
atatacgegt
cgeggttagy
tagtcttatg
ttacaaggag
geecttattag
attgcagaga
accacattgg
ctgaggcagce
ctgaactgeyg
ggcgetcocct
tgctcaacte
gcgegecacc
ctgcagtcac
gtactgctgce
cttectgaacg

aatttccaag

Page 80

VR6307, Ligation of VCL6292 into VR6430

gcagctceccg
tcagggegey
gcagattgta
aaaatacecge
tagtgegcega
aatctactta
atctgagggg
agtccectcea
caatactctt
agaaaaadca
gaaggcaaca
tattgtattt
tgtgcacctce
catccacgece
tcecgeegtet
tggagecctac
tagttaacgg
agacataata
cgtcgtegga
tgtgtggage
agagcgaaag

caccaatggt

gagacggtca
teagegggtyg
ctgagagtge
atcagattgg
gcaaaattta
gggttaggcg
actagggtgt
ggatatagta
gtagtcttge
ccgtgcatge
gacgggtcetg
aagtgcctag
catcggecteg
ggttgagtcg
aggtaagttt
ctagactcag
tggagggcag
gotgacagac
tatcgcecace
agtcttegtt
ttcatcacag

ggtgactagt

6120

6180

6240

6254

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



agcaccaccg
cagtacttcc
acatttgcta
aacaaggctt
attcagtacc
gatagccaaa
cagaagagtt
cctgatagtce
tcgeecttgga
gagaagtggt
gataaaaatg
gtggacatgg
tccgagaccce
cacggcaatg
tttagcaata
aggacttggg
atteggtacg
gtcctgggea
atcctcgceccc
caggacgact
aagacgaagc
tttgagaacg
attcaagaga
agaattgceg
aaagaggctc
gggaaagaca
aatcagttgg
aacgccaaga
gccgtaggeg

actgaagggc

gcgatttgag
agtctgectat
ccteoggegga
caaactctaa
agcgggaaaa
acaagaaaga
ctaatacaag
tagaggttga
tctcaaatat
ctaccgette
tgtctccaga
agaacatcat
gcaccatatc
cggaagtcea
gcaactcctce
ctgaaactat
tcaacacagyg
aaaatcagac
ctaacaacta
tttectctac
agctgagact
gcegegtgeyg
caaccgccag
ccgtgaaccce
tgaagattgce
tcacagagtt
cagagctgaa
tgaacatatt
ctgatgagtc

tgttacttaa

cattcccagce
ctggtccgga
taaccatgtg
taaaatccgg
ccctacagaa
agttatcagc
cgctgggcca
gggatacacg
ccatgagaag
cgatccatat
ggctagacac
tectaagcaaa
taaaaacacc
tgcatcgttt
gacggttgce
gggtctgaat
gactgctcct
ccteogeaacce
ttatccatce
cccecataact
agacaccgat
cgtegacact
aattatcttt
cagtgatcca
cttcggatte
tgatttcaat
tgccaccaat
gattcgagac
tgtcgtcaag

tatcgacaag

tctgagttgg
ttcattaagg
acaatgtggg
ctecgagaagg
aaaggactcg
tcagacaatc
actgtgcccyg
gtagatgtea
aaggggctta
agcgattteg
cccctggtag
aacgaggacc
agtacttcaa
ttegatattg
attgaccact
éccgccgata
atatataacg
attaaggcaa
aaaaatttag
atgaattaca
caggtgtatg
gggtcaaact
aatgggaagg
ctcgagacga
aacgaaccta
ttcgatcagc
atctacacgg
aaacgecttce
gaggctcata

gacattcgga
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agaacattcc
ttaaaaagtc
tggacgacca
ggaggctcta
atttcaagct
tgcagttacc
acagagacaa
agaacaaaag
ccaagtacaa
agaaggtcac
cagecctacec
agtccacaca
ggacccacac
gtggecteegt
cactgtcatt
cggecccggcet
tgctgcctac
aggaaaatca
ccceccatage
atcagttcct
gaaacatagc
ggtctgaagt
acttgaacct
ctaaaccgga
atggcaattt
agacttccca
ttctcgataa
actacgaccg
gggaagttat

agatcctgtce

cagcgaaaat
cgacgaatat
ggaagtgatc
ccagatcaaa
gtactggaca
cgagctcaag
tgatggaatc
gacttttcte
gtccteceece
aggcecggatc
gattgtacac
aaacactgac
ctctgaagtg
gtcagccggc
agcaggtgag
caacgcaaat
gacaagtctt
gctgagccag
cctgaacgee
ggagctggaa
gacatataac
tctgcecgeaa
tgtegaacgt
tatgacactg
gcagtatcag
aaatatcaaa
aatcaaactt
caacaatata
caacagcagt

cgggtatatce

1380

1440

1500

1560

1620

1680

1740

1800

1860

19220

1880

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtagagatcg
aacattteca
aagctacceca
gagaacacaa
atccttatat
tctagttgéc
gccactccca
tgtcatteta
aatageaggce
cceggtbecet
ccacgececet
cegectteaa
ccaaaccaaa
cagagggaga
aaggccatga
tgegeteggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggegtt
ccggatacct
gtaggtatct
ccgttcagece
gacacgactt
taggcggtge
tatttggtat
gatccggeaa
cgegcagaaa
agtggaacga
cctagatcct

cttggtectga

aggataccga
gcttacgaca
tgtacattte
teatcaatec
ttagtaaaaa
ageccatectgt
ctgtcettte
ttctgggggg
atgctgggga
cetgggecag
ggttettagt
toccaccege
cotagecteco
gaaaatgcet
tttaaggcea
egttcggetg
atcaggggat
taaaaaggce
aaatcgacgce
tccecetgga
gtecegecttt
cagtteggtg
cgaccgetge
ategecactg
tacagagttc
ctgegetcectg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa

cagttaccaa

gggcctgaag
ggacggtaag
caacccaaat
aagcgagaac
aggctacgag
tgtttgcecece
ctaataaaat
tggggtgggg
tgcggtggge
aaagaagcad
teecagcccoca
taaagtactt
dagagtggga
ccaacatgtg
tcatggecett
cggegagegg
aacgcaggaa
gegttgetgg
tecaagtecaga
agctcecteg
ctceccttegg
taggtcgtte
gecettatecg
gcagcagoca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt

tgcttaatca

gaagtcatta
acatttattg
tacaaagtta
ggcgatacca
atcggttgag
tceeceoegtge
gaggaaattg
caggacagca
tctatgggta
gcacatcecec
cteataggac
ggageggtcet
agaaattaaa
aggaagtaat
aatcttecege
tatcagectea
agaacatgtg

egttttteca

-ggtggcgaaa

tgegctetee
gaagcgtgge
gctecaagct
gtaactatecg
ctggtaacag
ggcctaacta
ttaccttegg
gtggtttttt
ctttgatett
tggtecatgag
ttaaatcaat

gtgaggcacc
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acgaccgcta
actttaaaaa
atgtgtatge
gcacaaatgg
gatccagatce
cttecttgac
catcgeoattg
agggggagga
cccaggtget
ttctetgtga
actecataget
ctececteect
gcaagatagg
gagagaaatec
ttcctegete
ctcaaaggeg
agcaaaaggc
taggctecge
ccegacagga
tgttccgacce
getttetcat
gggetgtgtyg
tecttgagtec
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata

tatctcageg

tgatatgctg
gtataacgac
tgtaaccaag
aatcaaaaag
tgectgtgect
cctggaaggt
tctgagtagg
ttgggaagac
gaagaattga
cacaccctgt
caggagggct
catcagecceca
ctattaagtg
atagaatttt
actgactecgc
gtaatacggt
cagcaaaagg
cecectgacy
ctataaagat
ctgecegetta
agctcacgcet
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctett
cagcagatta
tectgacgete
aggatcttca
tatgagtaaa

atctgtctat

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3500

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



ttegtteate
aaggtgttgc
agccacggtt
ttgeccacgga
aagttcgatt
ttacaaccaa
tttatteata
agaaaactca
gactcgtecca
tgagaaatca
tttececagact
caaaccgtta
aggacaatta
aatattttca
cgecagtggtg
aggcataaat
gctacctttg
gattgtecgea
atccatgttg
aacacccectt
tttatecttgt
ccattattga
ttagaaaaat
ctaagaaacc
tcgte
<210>
<21l>

<212
<213

91
5398
DNA

«220>

<223 >

<400> 91

catagttgce
tgactcatac
gatgagagct
acggtctgeg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttecaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tcecgtecagece
ccatgtttea
cctgattgece
gaatttaatc
gtattactgt
gcaatgtaac
agcatttatc
aaacaaatag

attattateca

tgactcggag
caggcctgaa
ttgttgtagg
ttgtecgggaa
agccgecgte
ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgectg
tcgaatgcaa
gatattctte
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggectega
ttatgtaagce
atcagagatt
agggttattg
gggttcegeg

tgacattaac

Artificial seguence

g999g999gcy

tcgeccceate
tggaccagtt
gatgcgtgat
ccgtcecaagtce
aaactcatcg
tttttgaaaa
ggcaagatcc
tttecececteg
cggtgagaat
acgctecgtea
agcgagacga
ccggcgcagg
taatacctygg
agtacggata
gaccatcteca
tggcgeatcg
gcgagecccat
gcaagacgtt
agacagtttt
ttgagacaca
tctcatgagce
cacattteccc

ctataaaaat
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ctgaggtctyg
atccagccag
ggtgattttg
ctgatecctte
agcgtaatgce
agcatcaaat
agcecgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgcﬁgttt
aaatgcttga
tctgtaacat
ggcttecececat
ttatacccat
tceccgtitgaa
attgtteatg
acgtggcttt
ggatacatat
cgaaaagtgce

aggcgtatca

VR4756, Ligation of Segment? into VR10551

cctcgtgaag
aaagtgaggg
aacttttget
aactcagcaa
tctgecagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgeatcecaac
cgctgttaaa
gcgcatcaac
teccecggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggcteat
atgatatatt
ccecccoccece
ttgaatgtat
cacctgacgt

cgaggcectt

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5840

6000

6060

6120

6180

6240

6300

6360

6420

6425



tggceattge
acattaccgce
tcattagtte
cctyggctgac
gtaacgccecaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtg
aatgggagtt
gccecattga
cgtttagtga
agacaccggg
cgtgeccaaga
atgcatgcta
tgatggtata
ggtgacgata
ggctatatge
ggggtcccat
gtttttatta
ggctettcte
gctecatggte
caatgcccac
atgagcgtgg
aagaagatgce
cggtgetgtt
ccaccagaca
gteaccgteyg
tgttctetct
tgtctttget

aatcctgteca

atacgttgta
catgttgaca
atagceccata
cgcccaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatageggtt
tgttttggca
cgcaaatggg
accgtcagat
accgatecag
gtgacgtaag
tactgttttt
gcttagceta
ctttcocatta
caatactctyg
ttattattta
aacatagegt
cggtagecgge
gcteggeage
caccaccagt
agattggget
aggcagectga
aacggtggag
taatagctga
teggatatcg
atcgttceat
gggaaaaaca

cctotgacta

tccatatecat
ttgattattg
tatggagttc
ccccegecca
ccattgacgt
gtatcatatg
ttatgccecag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggcgt
cgcctggaga
cotcogeggce
taccgectat
ggcttggggc
taggtgtggg
ctaatceata
tecctteagag
caaattcaca
gggatctccea
ggagcttcca
tccttgctee
gtgcegeaca
cgcacggctg
gttgttgtat
ggcagtgtag
cagactaaca
aattegecac
caggccccet
cagatcttga

aggggatttt

aatatgtaca
actagttatt
cgegttacat
ttgacgtcaa
caatgggtgy
ccaagtacge
tacatgacct
accatggtga
ggatttccaa
cgggacttte
gtacggtggy
cgccatecac
cgggaacggt
agactctata
ctatacaccc
ttattgacca
acatggctct
actgacacgg
tatacaacaa
cgegaatete
catccgagec
taacagtgga
aggcegtgge
acgcagatgyg
tctgataaga
tctgageagt
gactgttect
catgagecett
caaagccgaa

ggctoteatyg

ggggtttgtg
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tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccectattga
tatgggactt
tgeggtttty
gtctccacce
caaaatgtcg
aggtctatat
gectgttttga
gecattggaac
ggcacaccece
ccgottectt
ttattgacca
ttgccacaac
actctgtatt
cgecgtceec
gggtacgtgt
ctggtccecat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actegttget
ttececatgggt
ctaaccgagg
atcgegecaga
gaatggctaa

tteacgctca

ctcatgtecceca
aattacgggy
aaatggcceccg
tgttecceata
gtaaactgce
cgtcaatgac
tcectacttgg
gcagtacatc
cattgacgtc
taacaactce
aagcagagct
cctccataga
gcdgattccce
tttggctcett
atgctatagy
ctceccetatt
tatctctatt
tttacaggat
cgtgecegea
tceggacaty
gcctcecageg
aggcacagca
gtgtctgaaa
gcagcggcag
actcccgttg
gcecgegegey
cttttetgeca
tegaaacgta
gacttgaaga
agacaagacc

ccgtgecccay

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

1740

1800

1860



tgagecgagga
aaataacatg
tggggccaaa
catatacaac
atgtgaacag
teccattaata
gcaaatggct
gcaaatggtg
agatgatctt
attecaagtga
ggattecttga
gagggcctte
agaatgctgt
accacgtgtg
tgttggtttt
gttecggcectge
tcaggggata
aaaaaggcceg
aatcgacget
cccecctggaa
teegecttto
agttcggtgt
gaccgctgcg
tcgecactgg
acagagttct
tEgegecteotge
caaaccaccyg
aaaggatcte
aactecacgtt

ttaaattaaa

ctgcagegta
gacagagcag
gaaatagcac
agaatggggg
attgectgact
aggcatgaga
ggatcaagtg
caggcaatga
cttgaaaatt
cccgettgtt
tegtecttttt
tacggaagga
ggatgetgac
atccagatct
ttgtgtggta
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag
gctceoctogt
teceectteggyg
aggtegttcg
ccttatcegg
cagcagccac
tgaagtggtg
tgaagecagt
ctggtagcgg
aagaagatcc
aagggatttt

aatgaagttt

gacgctttgt
ttaaactata
tcagttattc
ctgtaaccac
cccagcacag
acagaatggt
agcaggcagce
gagccattgg
tgcagaccta
gttgctgega
ttcaaatgca
gtacctgagt
gacagtcatt
acttetggcet

ctcttceget

atcagcteac

gaacatgtga
gtttttcecat
gtggcgaaac
gegctctecot
aagcgtggeg
ctccaagetg
taactategt
tggtaacagg
gectaactac
taccttegga
tggttttttt
tttgatettt
ggtcatgaga

taaatcaatce

ccaaaatgec
tagaaaactt
tgetggtgea
tgaagtggcecce
gtctcatagg
tttggecage
ggaggccatg
gactcatcet
tcagaaacga
gtatcattgg
tctatcgact
ctatgaggga
ttatcagecat
aataaaagat
tectegetea
tcaaaggcgg
gcaaaaggcc
aggctcecgec
ccgacaggac
gttececgaccce
ctttcteata
ggctgtgtge
cttgagteca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa

taaagtatat
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ctecaatggga
aagagggaga
cttgoccagtt
tttggcctgg
caaatggtgg
actacagcta
gaaattgcta
agctcocagtg
atgggggtgc
gatcttgeac
cttcaaacac
agaatatcga
agagctggag
cagagctcta
ctgactcget
taatacggtt
agcaaaaggc
ccectgacga
tataaagata
tgccgcttac
getecacgetg
acgaacccce
acceggtaag
cgaggtatgt
gaagaacagt
gtagctettg
agecagattac
ctgacgetcea
ggatecttcac

atgagtaaac

atggggatcce
ttacattcca
gcatgggcct
tatgtgcaac
caacaaccaa
aggctatgga
gtcaggccag
ctggtctaaa
agatgcaacg
ttgatattgt
ggtctgaaaa
aaggaacagc
taatcagtcg
gagatetgtg
gcgeteggte
atccacagaa
caggaacegt
gcatcacaaa
ccaggegttt
cggatacetg
taggtatcte
cgttcagecc
acacgactta
aggeggtgcet
atttggtatc
atcecggeaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt

ttggtctgac

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

31z2¢

3180

3240

3300

3360

3420

3480

3540

3600

3660



agttaccaat
atagttgcet
gacteatacc
atgagagett
cggtctgegt
attcaacaaa
taaccaattc
caggattatce
cgaggcagtt
catcaataca
catgagtgac
gttcagcagg
teattegtga
aaacaggaat
ctgaatecagyg
gtaaccatgc
ccgteageca
catgtttecag
ctgattgccc
aatttaatcyg
tattactgtt
caatgtaaca
gcatttatca
aacaaatagg
ttattatcat
gttteggtga
gteotgtaage
ggtgtegggyg
tgcggtgtga

<210>
<211>

92
4710

gettaatcag
gacteggggyg
aggcctgaat
tgttgtaggt
tgtegggaag
gccgcogtoe
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgegectga
cgaatgeaac
atattcttct
atcatcagga
gtttagtetg
aaacaactct
gacattateg
cggecctegag
tatgtaagca
tcagagattt
gggttattgt
ggttcegege
gacattaacc
tgacggtgaa
ggatgeeggg
ctggecttaac

aataccgeac

tgaggcaccet
gggggggegce
cgecceeatea
ggacecagttyg
atgcgtgate
cgtcaagtca
aactecatcga
ttttgaaaaa
gcaagatect
tteceectegt
ggtgagaatg
cgctegtceat
gcgagacgaa
cggegeagga
aatacctgga
gtacggataa
accatctcat
ggcgeategyg
cgagcccatt
caagacgttt
gacagtttta
tgagacacaa
ctcatgagcg
acatttccece
tataaaaata
aacctetgac
agcagacaag
tatgeggeat

agatgegtaa

atctecagega
tgaggtetge
tecageecaga
gtgattttga
tgatcettea
gegtaatget
gcatcaaatg
gccgtttetg
ggtatcggtce
caaaaataag
gcaaaagctt
caaaatcact
atacgcgatce
acactgccag
atgectgtttt
aatgcttgat
ctgtaacatc
gctteccata
tatacccata
ccegttgaat
ttgttecatga
cgtggetttce
gatagatatt
gaaaagtgec
ggegtateac
acatgecagcet
ccecgteaggyg
cagagcagat

ggagaaaata
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tetgtetatt
ctegtgaaga
aagtgaggga
acttttgett
actcageaaa
ctgcecagtgt
aaactgcaat
taatgaagga
tgegattecg
gttatcaagt
atgcatttcect
cgcatcaacc
gctgttaaaa
cgcatcaaca
cceggggate
ggtcggaaga
attggcaacy
caatcgatag
taaatcagca
atggctcata
tgatatattt
cogeceogeccee
tgaatgtatt
acctgacgtc
gaggccecttt
ccecggagacyg
cgcgteageg
tgtactgaga

ccgeatecaga

tegtteatec
aggtgttget
gecacggttyg
tgccacggaa
agttegattt
tacaaccaat
ttattcatat
gaaaactcac
actcgteeaa
gagaaatcac
tteccagactt
aaaccgttat
ggacaattac
atattttcac
geagtggtga
ggcataaatt
ctacctttge
attgtcgcac
teccatgttgg
acaccecttg
ttatcttgtg
cattattgaa
tagaaaaata
taagaaacca
cgtectcgcge
gteacagett
ggtgttggeg
gtgeaccata

ttggctat

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4520

4980

5040

5100

5160

5220

5280

5340

5398



<212> DNA

<213>

<220>
<223

<400> 52
tagccattgce

acattaccge
tecattagtte
cctggetgac
gtaacgccaa
cacttggeag
ggtaaatgge
cagtacatct
aatgggegtyg
aatgggagtt
gccccattga
cgtttagtga
agacaccoggg
cgtgceoaaga
atgcatgcta
tgatggtata
ggtgacgata
ggcetatatge
ggggtcccat
gtttttatta
ggctottote
gctcatggte
caatgcccac
atgagcgtgy
aagaagatgeo
cggtgetgtt

coaccagaca

atacgttgta
catgttgaca
atagcccata
cgcccaacda
tagggacttt
tacatcaagt
ccgceetggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggy
accgtoagat
accgatcocag
gtgacgtaayg
tactgttttt
gcttagecta
ctttccatta
caatactctg
ttattattta
aacatagcgt
cggtagegyc
gcteggcage
caccaccagt
agattggget
aggcagctga
aacggtggag

taatagectga

Artificial sequence

toccatatcat
ttgattattg
tatggagttc
coocagooca
ccattgacgt
gtatcatatyg
ttatgeccag
categectatt
tgactecacygg
ccaaaatcaa
cggtaggegt
cgcactggaga
cctecogagge
taccgcctat
ggcttgggge
taggtgtggyg
ctaatccata
tectteagag
caaattcaca
gggatctecea
ggagcttccea
tcettgeteco
gtgcogeaca
cgecacggctg
gttgttgtat
ggcagtgtag

cagactaaca

VR4759, Ligation of M2 into 10551

aatatgtaca
actagttatt
cgcgttacat
ttgacygtcaa
caatgggtgg
ccaagtacoc
tacatgacct
accatggtga
gogatttccaa
cgggacttte
gtacggtggy
cgccatecac
cgggaacggt
agactctata
ctatacaccce
ttattgacca
acatggotet
actgacacyyg
tatacaacaa
cgegaatete
cateegagce
taacagtgga
aggcegtgge
acgcagatgg
tetgataaga
tctgagcagt

gactgttect
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tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cocactattga
tatgggactt
tgeggttttyg
gtctccacce
caaaatgteg
aggtctatat
gctgttttga
gecattggaac
ggcacacccecc
cegettectt
ttattgacca
ttgccacaac
actctgtatt
cgccgtcacce
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actecgttget

ttecatgggt

ctcatgtcca
aattacgggg
aaatggcecy
tgttceeata
gtaaactgcc
cgtcaatgac
tcotacttgg
geagtacatc
cattgacgte
taacaactcc
aagcagagct
ccteocataga
geggattecec
tttggetett
atgctatagyg
ctcocectatt
tatetctatt
tttacaggat
cgtgcecgea
tcecggacatyg
gecctecageyg
aggcacagca
gtgtctgaaa
gcagcggcag
actcocccgttg
googegcgog

cttttctgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

S00

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gtcaccgteg
catcagaaac
cagcatcate
catctacaga
gagcatgaga
cttegtgagce
ctaataaaag
ctteetcget
actcaaagge
gagcaaaagyg
ataggctecg
accegacagg
ctgtteegac
cgcttitctea
tgggetgtgt
gtettgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgeaa
tttctacggg
gattatcaaa
tetaaagtat
ctatcteage
gctgaggtet
catceageca
tggtgatttt
tetgatcett
cagcgtaatg
gagcatcaaa

aagecgttte

tcggatatecg
gagtggggcet
ggcatecetge
ctgttcaage
gaggagtaca
atcgagctgy
atecagagctc
cactgactcyg
ggtaatacgg
ccagcaaaag
ceecccctgac
actataaaga
cctgecgett
tagctcacge
gcacgaaccece
caacceggta
agegaggtat
tagaagaaca
tggtagetet
gcagecagatt
gtctgacget
aaggatctte
atatgagtaa
gatetgteta
gcctogtgaa
gaaagtgagg
gaacttttge
caactcagea
ctetgecagt
tgaaactgca

tgtaatgaay

aattcgecac
gcagatgcaa
acctgatcct
acggcctgaa
gaaaggagca
agtgatcagt
tagagatctg
ctgegetegyg
ttatccacag
gccaggaacc
gagcatcaca
taccaggegt
accggatacce
tgtaggtate
ceegttecage
agacacgact
gtaggcggtg
gtatttggta
tgateceggca
acgegcagaa
cagtggaacy
acctagatec
acttggtctg
tttcgtteat
gaaggtgttg
gagccacggt
tttgccacgg
aaagttegat
gttacaacca
atttatteat

gagaaaactc

catgagecctg
cgacagcagc
gtggatcctg
gagaggccce
gcagaacgec
cgaccacgtyg
tgtgttggtt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacyg
tktececectgg
tgtcegeett
tcagttcggt
ccgacegetyg
tategecact
ctacagagtt
tctgegetcet
aacaaaccac
aaaaaggatce
aaaactcacyg
ttttaaatta
acagttacca
ccatagttge
ctgactcata
tgatgagagc
aacggtctgce
ttattecaaca
attaaccaat

atcaggatta

accgaggeag
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ctgaccgagg
gaccecetgg
gacagactgt
agcaccgagg
gtggacgceg
tgatceagat
ttttgtgtgg
gcggcgageyg
taacgcagga
cgegttgetg
cteaagteag
aagcteccte
tcteectteyg
gtaggtegtt
cgeettatee
ggcagcagec
cttgaagtgg
gctgaageca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaate
ctgacteggg
ccaggectga
tttgttgtag
gttgteggga
aagecegecgt
tetgattaga
tcaataccat

ttccatagga

tggagacccce
tggtggecge
tcttcaagtg
gegtgeoeaega
acgacagcca
ctacttetgg
tactcttceg
gtatcagcte
aagaacatgt
goegtttttec
aggtggcgaa
gtgegetete
ggaagcgtgg
cgctecaage
ggtaactate
actggtaaca
tggectaact
gttacectteg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gggggggggc
atcgececcat
gtggaccagt
agatgegtga
ccegtecaagt
aaaactcatce
atttttgaaa

tggeaagatc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



ctagtateqg
gteaaaaata
tggcaaaagc
atcaaaatca
aaatacgcga
gaacactgcc
gaatgetgtt
aaaatgcttg
atctgtaaca
gggettcececa
tttataccca
tteccegttga
tattgttecat
aacgtggcett
cggatacata
ccgaaaagtg
taggcgtatc
acacatgeag
agecegtcag
atcagagcag
aaggagaaaa
<210>
<211

<212>
<213>

93

DNA
<220>
<223

<400> 93
tggccattge

acattaccege
tecattagtte

ccetggctgac

5913

tetgegatte
aggttatcaa
ttatgecattt
ctcgeateaa
tcgectgttaa
agcgcatcaa
ttececgggga
atggteggaa
tcattggeaa
tacaategat
tataaatcag
atatggctca
gatgatatat
tcceeeeecc
tttgaatgta
ccacctgacg
acgaggcccet
ctcocggaga
ggcgcgtceag
attgtactga

taccgeatca

atacgttgta

cgactegtee
gtgagaaatc
ctttecagac
ccaaaccgtt
aaggacaatt
caatatttte
tcgeagtggt
gaggcataaa
cgetaccttt
agattgtcge
catccatgtt
taacacccct
ttttatcttg
cceattattg
tttagaaaaa
tetaagaaac
ttegtetege
cggtcacags
cgggtgttgg
gagtgeacca

gattggctat

Artificial sequence

aacatcaata
accatgagtg
ttgttcaaca
attcattegt
acaaacagga
acctgaatca
gagtaaccat
tteegteage
geeatgtttce
acctgattge
ggaatttaat
tgtattactg
tgcaatgtaa
aagcatttat
taaacaaata
cattattate
gcgtttoggt
ttgtctgtaa
cgggtgtcgyg

tatgeggtgt

caacctatta
acgactgaat
ggccagccat
gattgcgect
atcgaatgea
ggatattett
gcatcateag

cagtttagte

agaaacaact

ccgacattat
cgeggecteg
tttatgtaag
catcagagat
cagggttatt
ggggttccge
atgacattaa
gatgacggtg
geggatgecg
ggectggctta

gaaataccge

VR4762, Ligation of NP Consensus into 10551

teccatatcat aatatgtaca tttatattgg

catgttgaca ttgattattg actagttatt aatagtaate

atagcecata

cgcccaacga

tatggagttc cgcgttacat aacttacggt

cceccegeeca ttgacgteaa taatgacgta
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atttccecte
ccggtgagaa
tacgetcgte
gagcgagacg
accggcgcag
ctaatacctg
gagtacggat
tgaccatctc
ctggegecatc
cgcgagecca
agcaagacgt
cagacagttt
tttgagacac
gtcteatgag
gcacatttcc
cctataaaaa
aaaacctctg
ggagcagaca
actatgcgge

acagatgegt

ctcatgteeca
aattacgggy
aaatggcecg

tgtteccata

3540

3600

3660

3720

3780

3840

3500

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4710

60

120

180

240
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aaccagagcc
caccctgeec
gatggagctg
gaacggcaga
ccagaccged
cgccgagate
ggcccacaag
cttogagaag
ccaggtgtac
gatggectge
caaggtgtce
catggacaac
cagaagecggc
caccttecage
cggeaacacc
cgcacaagecoc
ggccaccaac
cgacaacgec
tggctaatag
ccgettecte
ctecactcaaa
tgtgagcaaa
tecatagget
gaaacccgac
ctecectgttea
tggecacttte
agctgggetg
atcgtcttga
acaggattag

actacggcta

ctggtgegga
agaagaagcg
atcagaatga
aagaccagaa
gccacagagag
gaggacctga
agetgecetge
gagggctaca
agcctgateca
cacagegecyg
cccagaggca
atgggcagea
ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
cecategtge
gaggagtacg
aagatcagag
gctcactgac
ggeggtaata
aggccagcaa
cegecccect
aggactataa
gaccctgecg
tecatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg

cactagaaga

ccggeatgga
gegeegecgyg
tcaagagagg
gcgectacga
ccatgatgga
tectteectgge
gcgectgegt
geetggtggg
gacccaacga
ccttecgagga
agctgagcac
gcaccctgga
accagcagag
acctgoectt
ccagegacat
ccttcagagg
ctagcttega
acaactgatc
ctctagagat
tegetgeget
cggttateca
aaggccagga
gacgageatc
agataccagg
cttaceggat
cgctgtaggt
cccoecegtte
gtaagacacyg
tatgtaggcg

acagtatttg

cocccagaatyg
cgeegeagtg
catcaacgac
gagaatgtgc
ccaggtecgg
cagaagcgcc
gtacggccecce
catcgaccece
gaaccccgcco
cctgagactg
cagaggcgtg
goetgagaage
agcecagegac
cgagaagagc
gagagccgag
cagaggcgtyg
catgagcaac
agtcgaccac
ctgtgtgttg
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgttteccec
acctgtcecge
atctcagttce
agcccgaceg
acttatcgece
gtgetacaga

gtatctgcege
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tgcagcctga
aagggcatcg
agaaacttet
aacatcctga
gagagcagaa
ctgatcctga
gecaegtgagcea
ttecaagctge
cacaagagcc
ctgagettca
cagatcgecca
agatactggg
ggccagatca
accgtgatgg
atcatcagaa
ttegagctga
gagggcagcet
gtgtgatcca
gtttttigtyg
gctgeggega
ggataacgea
ggecgcgttg
acgctcaagt
tggaagctec
ctttctcect
ggtgtaggtc
ctgcgectta
actggecageca
gttettgaag

tctgetgaag

tacagggcag
gcaccatggt
ggagaggcga
agggcaagtt
acccoggeaa
gaggcagcecgt
goggctacga
tgcagaacag
agctggtgtg
tcagaggcac
gcaacgagaa
ccatcagaac
gcgtgecageo
cegectteac
tgatggaggg
gcgacgagaa
acttecttegg
gatctactte
tggtactett
gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggc
ctocgtgeget
tcgggaageg
gttegcteca
teeggtaact
gccactggta
tggtggccta

ccagttacct

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



tcggaaaaag
tttttgtttg
tettttetac
tgagattatc
caatctaaag
cacctatctc
ggegcetgagy
catcatccag
agttggtgat
tgatctgatc
agtcagcgta
atcgagceatce
aaaaagccgt
atcctggtat
ctegtecaaaa
gaatggcaaa
gtcatcaaaa
acgaaatacyg
caggaacact
ctggaatgct
gataaaatgc
ctecatctgta
ategggette
ccatttatac
cgtttececegt
ttttattgtt
cacaacgtygg
gagcggatac
tceceocgaaaa
aaataggegt

ctgacacatg

agttggtage
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
tetgectegt
ccagaaagtg
tttgaacttt
cttcaactca
atgctctgcecce
aaatgaaact
ttctgtaatg
cggtotgega
ataaggttat
agcttatgca
tcactegeat
cgatcagetgt
gccagcegceat
gttttcecegy
ttgatggtcg
acatcattygg
ccatacaatce
ccatataaat
tgaatatggce
catgatgata
ctttcecece
atatttgaat
gtgccaccty
atcacgaggc

cagctceeogg

tcttgatecg
attacgegea
gctecagtgga
tteacctaga
taaacttggt
ctatttegtt
gaagaaggtg
agggagecac
tgctttgeca
gcaaaagttce
agtgttacaa
gcaatttatt
aaggagaaaa
ttecgactcg
caagtgagaa
tttctttecca
caaccaaacc
taaaaggaca
caacaatatt
ggatcegecagt
gaagaggcat
caacgctacc
gatagattgt
cagcatccat
tecataacacce
tatttttate
cceccecatta
gtatttagaa
acgtctaaga
cctttegtet

agacggtcac

gcaaacaaac
gaaaaaaagg
acgaaaactc
tcettttaaa
ctgacagtta
catcecatagt
ttgctgacte
ggttgatgayg
cggaacggtc
gatttattca
ccaattaacc
catatcagga
ctcaccgagg
tcecaacatca
atcaccatga
gacttgttca
gttattecatt
attacaaaca
ttcacctgaa
gatgagtaac
aaattccgte
tttgcocatgt
cgcacctgat
gttggaattt
cettgtatta
ttgtgcaatyg
ttgaagcatt
aaataaacaa
aaccattatt
cgegegttte

agcettgtetyg
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caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgetta
tgecectgacte
ataccaggcce
agctttgttg
tgegttgtey
acaaagccgc
aattctgatt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccagce
cgtgattgcg
gagaatcegaat
tcaggatatt
catgcatcat
agccagttta
ttcagaaaca
tagcccgacat
aatcgcggece
ctgtttatgt
taacatcaga
tatcagggtt
ataggggttc
atcatgacat
ggtgatgacg

taagcggatyg

agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
9999999999
tgaategececc
taggtggacc
ggaagatgcg
cgteccgtea
agaaaaacte
catatttttg
ggatggcaag
ttaatttecce
aatccggtga
cattacgétc
cctgagcgag
gcaaccggeg
cttcotaatac
caggagtacg
gtctgaccat
actctggege
tatcgecgagc
tcgagcaaga
aagcagacag
gattttgaga
attgtctcat
cgcgcacatt
taacctataa

gtgaaaacct

cegggageag

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



acaageccegt cagggegegt cageogggtgt tggegggtgt cggggetgge ttaactatge

ggcatcagag cagattgtac tgagagtgca ccatatgegg tgtgaaatac cgcacagatg

cgtaaggaga aaataccgca tecagattgge tat

o4
3817
DNA

<210>
<211>
<212>
«<213>

<220>

<223> VR10

<400> 94
tcgecgegttt

cagcttgtet
ttggcgggty
accatatggt
ctcectgett
aggcaaggcet
cttegegatg
aaagcggggc
tgcataggga
cgatgagtta
aagtaaggtyg
gacgaaccac
tagacgccat
cgacacgtgt
gtgeccttcta
gaaggtgcca
agtaggtatc
gaagacaata
aattgacceg
ccctgteocac

agggctecgce

agcccaccaa

682

cggtgatgac
gtaagcggat
tcggggetgg
gecactcectcag
gtgtgttgga
tgaccgacaa
tacgdgccag
tteggttgta
gggggaaatg
gcaacatgecc
gtacgatcgt
tgaatteecge
ttgaccatte
gatcagatat
attgeeagee
ctcececactgt
attctattet
gcaggcatge
gttcctecty
gcccctggtt
cttecaatcceo

accaaaccta

Artificial seguence

ggtgaaaacc
gcegggagea
cttaactatg
tacaatetge
ggtecgeotgag
ttgcatgaag
atatacgegt
cgcggttagg
tagtcttatg
ttacaaggag
geettattag
attgcagaga
accacattgg
cgeggeeget
atctgttgtt
cctttcetaa
g9g9999tagyg
tggggatgcg
ggocagaaaq
cttagtteca
acccgctaaa

gecctecaaga

tctgacacat
gacaageccg
cggcatcaga
tctgatgeeg
tagtgcgcga
aatctgctta
atctgagggg
agtccecctca
caatactctt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgcaccte
ctagaccagg
tgcececteee
taaaatgagg
gtggggcagyg
atgggecteta
aagcaggcac
gcecceacteca
gtacttggag

gtgggaagaa
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gecagecteceyg
tecagggegeg
gcagattgta
catagttaag
gcaaaattta
gggttaggeg
actagggtgt
ggatatagta
gtagtcttge
cegtgeatge
gacgggtctyg
aagtgcctag
caagctteceg
cgectggate
cecgtgeette
aaattgcatc
acagcaaggg
tggataccea
atccecettet
taggacactc
cggtetetee

attaaagcaa

gagacggteca
tcagegagty
ctgagagtge
ccagtatctg
agetacaaca
ttttgcgetg
gtttaggecga
gtttegettt
aacatggtaa
cgattggtgg
acatggattg
ctecgatactce
tecaccgtegt
cagatctget
cttgacecectg
gcattgtectg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagcteagg
ctececteate

gataggctat

5820

5880

5913

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



taagtgcaga
aatttettcc
ggtatcagcet
aaagaacatg
ggcgttttte
gaggtggcga
cgtgecgcetet
gggaagcgtg
tcgectecaag
cggtaactat
cactggtaac
gtggcctaac
agttacctte
cggtggtttt
tcectttgate
tttggtecatg
ttttaaatca
cagtgaggca
9999999999
aatcgecccea
ggtggaccag
aagatgecgtg
teccegtceaag
aaaaactcat
tatttttgaa
atggcaagat
aatttcecect
tceggtgaga
ttacgctegt
tgagcgagac

aaccggcgcea

gggagagaaa
gcttcetege
cactcaaagy
tgagcaaaag
cataggectce
aacccgacag
cctgttecega
gegettitete
ctgggctgtyg
cgtcttgagt
aggattageca
tacggctaca
ggaaaaagay
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctateteag
cgctgaggte
tcatcecagece
ttggtgattt
atctgatcct
tecagecgtaat
cgagcatcaa
aaagcegttt
cctggtateg
cgtcaaaaat
atggcaaaag
catcaaaatc
gaaatacgcyg

ggaacactgce

atgecctccaa
tcactgactec
cggtaatacyg
gccagcaaaa
gcccccctga
gactataaag
ccectgceget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagcectce
agcagcagat
ggtctgacge
aaaggatctt
tatatgagta
cgatectgtet
tgcctegtga
agaaagtgag
tgaacttttg
tcaactcagc
gctoctgecag
atgaaactgc
ctgtaatgaa
gtetgcgatt
aaggttatca
cttatgeatt
actcgcatca
atcgctgtta

cagcgcatca

catgtgagga
gctgecgetecg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegtteag
aagacacgac
tgtaggcggt
agtatttggt
ttgatcecgge
tacgecgcaga
tcagtggaac
cacctagatc
aacttggtct
atttegttca
agaaggtgtt
ggagccacgg
ctttgeccacg
aaaagttcga
tgttacaacc
aatttattca
ggagaaaact
ccgactcgtc
agtgagaaat
tcttteccaga
accaaaccgt
aaaggacaat

acaatatttt
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agtaatgaga
gtegttcogge
gaatcagggyg
cgtaaaaagyg
aaaaatcgac
tttececeoeectyg
ctgtcecgect
ctecagttecgg
ccocgaceget
ttatcgccac
gctacagagt
atctgecgetc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
teccatagttg
gctgactcat
ttgatgagag
gaacggtctg
tttattcaac
aattaaccaa
tatcaggatt
caccgaggca
caacatcaat
caccatgagt
cttgttecaac
tattcatteyg
tacaaacagg

cacctgaatc

gaaatcatag
tgcggecgage
ataacgcagg
ccgegttget
gctcaagtea
gaagctccct
ttctecectte
tgtaggtecgt
gcgecttate
tggcagcagc
tcttgaagtyg
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactcgg
accaggcctg
ctttgttgta
cgttgtcggg
aaagccgceg
ttctgattag
atcaatacca
gttccatagy
acaacctatt
gacgactgaa
aggccagcca
tgattgegece
aatcgaatge

aggatattct

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



tetaatacct
ggagtacgga
ctgaccatct
tctggegeat
tcgegagecec
gagcaagacg
gcagacagtt
ttttgagaca
tgtetcatga
cgcacattte
acctataaaa
<210>
<211>

212>
<213

85

DNA
<220>
<223>

<400> 55
tcgegegttt

cagcttgtet
ttggcgggtyg
accatatggt
cteceotgett
aggeaaggcet
cttegegatg
aaagegggge
tgcataggga
cgatgagtta
aagtaaggtg
gacgaaceac
tagacgccat

cgacacgtgt

4822

ggaatgetgt
taaaatgctt
catctgtaac
cgggcettecce
atttataccc
ttteeegttg
ttattgttcea
caacgtgget
gcggatacat
ccggaaaagt

ataggcgtat

cggtgatgac
gtaageggat
teggggetgg
gcactcteag
gtgtgttgga
tgaccgacaa
tacgggccag
ttcggttgta
gggggaaatg
gcaacatgec
gtacgatcgt
tgaattecgce
ttgaccatte

gatcagatat

tttccecgggg
gatggtcgga
atecattggeca
atacaatcga
atataaatea
aatatggctc
tgatgatata
ttceoceceece
atttgaatgt
gccacctgac

cacgaggcec

Artificial sequence

ggtgaaaacc
gecgggagea
cttaactatg
tacaatctge
ggtcgetgag
ttgcatgaag
atatacgcgt
cgcggttagg
tagtettatg
ttacaaggag
gccttattag
attgecagaga
accacattgg

cgaattegece

atcgcagtgg
agaggcataa
acgctacett
tagattgteg
gecatecatgt
ataacaccce
tttttatett
ccccattatt
atttagaaaa
gtetaagaaa

tttcgte

tctgacacat
gacaagcccg
cggcatcaga
tctgatgeceg
tagtgegega
aatectgctta
atctgagggg
agtcecctca
caatactctt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgcaccte

accatgagec
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tgagtaacca
attcegteag
tgccatgttt
cacctgattg
tggaatttaa
ttgtattact
gtgcaatgta
gaagcattta
ataaacaaat

ccattattat

VR4764, Ligation of VR4756 RV-Sall into VR10682

geagetceceg
tcagggegeg
gcagattgta
catagttaag
gcaaaattta
gggttaggcg
actagggtgt
ggatatagta
gtagtettge
ccgtgeatge
gacgggtetg
aagtgecectag
caagctteeg

ttetaaccga

tgcatcatea
ccagtttagt
cagaaacaac
cccgacatta
tcgecggecete
gtttatgtaa
acatcagaga
tcagggttat

aggggttcecg

catgacatta

RV

gagacggtea
tecagcgggtg
ctgagagtge
ccagtatcetg
agctacaaca
ttttgegetyg
atttaggega
gtttegettt
aacatggtaa
cgattggtgg
acatggattg
ctegatacte
tcaccgtegt

ggtcgaaacg

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3817

60

120

180

240

300

360

420

480

540

600

660

720

780

B840



tatgttetet
gatgtctttg
ccaatcctgt
agtgagcgag
ccaaataaca
catggggcca
ctcatataca
acatgtgaac
aatccattaa
gagcaaatgg
aggcaaatgg
aaagatgatc
cgattcaagt
gtggattctt
aagagggcct
gcagaatgect
cgaatcgegg
cagccatctg
actgtccttt
attctggggg

catgctgggg
tcetgggeca
tggttcttag
atceccaccecg
acctagcctc
agaaaatgecc
ctegeteact
aaaggcggta
aaaaggccag
gctccgecce

gacaggacta

ctategttcec
ctgggaaaaa
cacctetgac
gactgecagecg
tggacagagc
aagaaatagc
acagaatggg
agattgctga
taaggcatga
ctggatcaag
tgcaggcaat
ttcttgaaaa
gacccgcttg
gatecgtettt
tctacggaag
gtggatgctg
ccgctctaga
ttgtttgecc
cctaataaaa
gtggggtggg
atgcggtggg
gaaagaagca
ttceagecce
ctaaagtact
caagagtggg
tccaacatgt
gactegectge
atacggttat
caaaaggcca
cctgacgage

taaagatacc

atcaggcccc
cacagatett
taaggggatt
tagacgcttt
agttaaacta
actcagttat
ggctgtaacc
ctccecagcac
gaacagaatg
tgagcaggca
gagagcecatt
tttgcagacc
ttgttgctge
ttttcaaatg
gagtacctga
acgacagtca
ccaggcgect
ctcecccegtg
tgaggaaatt
gcaggacagc
ctctatgggt
ggcacatcecc
actcatagga
tggagcggtc
aagaaattaa
gaggaagtaa
gcteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa

aggecgtttcc

ctcaaagccg
gaggctctca
ttggggtttg
gtccaaaatg
tatagaaaac
tetgetggtg
actgaagtgg
aggtctecata
gttttggeca
gcggaggceca
gggactecatc
tatcagaaac
gagtatcatt
catctatega
gtctatgagg
ttttgtcage
ggatccagat
ccttcecttga
gcatcgcatt
aagggggagg
acccaggtgce
cttctetgtg
cactcatage
tetecctece
agcaagatag
tgagagaaat
tcggetgegg
aggggataac
aaaggccgcyg
tcgacgctca

ccctggaagce
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aaatcgcgea
tggaatggct
tgttcacgct
ccctecaatgg
ttaagaggga
cacttgccag
cctttggect
ggcaaatggt
gcactacagc
tggaaattge
ctagctccag
gaatgggggt
gggatcttgc
ctcttcaaac
gaagaatatc
atagagctgg
ctgctgtgcce
ccctggaagg
gtctgagtag
attgggaaga
tgaagaattg
acacaccctyg
tcaggaggge
tcatcagccc
gctattaagt
catagaattt
cgagcggtat
gcaggaaaga
ttgetggegt
agtcagaggt

tcecctegtge

gagacttgaa
aaagacaaga
caccgtgccc
gaatggggat
gattacattc
ttgcatgggce
ggtatgtgca
ggcaacaacc
taaggctatg
tagtcaggece
tgectggtcta

gcagatgcaa

acttgatatt .

acggtctgaa
gaaaggaaca
agtaatcagt
ttetagttge
tgccactcce
gtgtcattct
caatagcagg
acccggttce
tcecacgeecee
tcecgeccecttcea
accaaaccaa
gcagagggag
ctteecgette
cagctcactc
acatgtgagc
ttttecatayg
ggcgaaaccc

gctetectgt

200

%60

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1280

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



tecegacecctg
ttetecatage
ctgtgtgeac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgecaagcag
tacggggtct
atcaaaaagg
aagtatatat
cteoagegatce
aggtctgect
cagccagaaa
gattttgaac
atcecttecaac
gtaatgectet
atcaaatgaa
cgtttctgta
tatcggtetg
aaaataaggt
aaaagcttat
aaatcacteg
acgcegatege
actgccageg
getgktkttcc
tgettgatgg
gtaacatcat
ttcecataca

tacccatata

ccgettaceg
tcacgetgta
gaacccccag
ccggtaagac
aggtatgtag
agaacagtat
agctcecttgat
cagattacgc
gacgecteagt
atctteacct
gagtaaactt
tgtetattte
cgtgaagaag
gtgagggagc
ttttgetttg
tcagcaaaag
gccagtgtta
actgecaattt
atgaaggaga
cgatteegac
tatcaagtga
geatttottt
catcaaccaa
tgttaaaagg
catcaacaat
cggggatege
teggaagagg
tggcaacgct
ategatagat

aatcagecatc

gatacctgtc
ggtatcteag
ttecagcecga
acgacttate
gcggtgctac
ttggtatetg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatectttt
ggtectgacag
gktecatecat
gtgttgetga
cacggttgat
ccacggaacg
ttegatttat
caaccaatta
attcatatca
aaactcaccg
tegtccaaca
gaaatcacca
cceagacttgt
acegttattc
acaattacaa
attttecacct
agkggtgagt
cataaattece
acctttgeca
tgtcgeacet

catgttggaa

cgeectttcte
ttcggkgtag
ccgotgegeco
gccactggea
agagttcttg
cgctetgetg
aaccaccoget
aggatctcaa
ctecacgttaa
aaattaaaaa
ttaccaatgce
agttgecctga
ctecataccag
gagagetttyg
gtctgegttg
tcaacaaagc
accaattetg
ggattatcaa
aggecagttcc
tcaatacaac
tgagktgacga
teaacaggcece
attegtgatt
acaggaateg
gaatecaggat
aaccatgcat
gtecagecagt
tgtttcagaa
gattgccega

tttaategeg
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ccttcgggaa
gtegtteget
ttatecggta
gcagecactg
aagtggtgge
aagccagtta
ggﬁagcggtg
gaagatectt
gggattttgg
tgaagtttta
ttaatcagtg
cteggggggg
gecotgaakceg
ttgtaggtgg
tegggaagat
cgaegteecoeg
attagaaaaa
taccatattt
ataggatgge
ctattaattt
ctgaatcecgg
agecattacg
gcgectgage
aatgcaaccyg
attcttetaa
cateaggagt
ttagtetgac
acaactetgg
cattatecgeg

gectegagca

gcgtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
cctteoggaaa
gtttttttgt
tgatetttte
tcatgagatt
aatcaatcta
aggcacctat
gggggcgctg
ccccateate
accagttggt
gegtgatetg
tecaagteagce
ckecategage
ttgaaaaagc
aagatcotgg
ccectegtea
tgagaatggc
ctcgtcatea
gagacgaaat
gcgcaggaac
tacctggaat
acggataaaa
catctecatct
cgeategggc
agcccattta

agacgtttce

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



cgttgaatat
gttcatgatg
tggctttece
tacatatttyg
aaagtgceccac
cgtatcacga
96

5341
DNA

<210>
«<211l>
«212>
<213>

<220>
«223»

<400> 96
tcgegegttt

cagcttgtet
ttggcgggtg
accatatggt
ctcectgett
aggcaaggct
cttegegatg
aaagcggggc
tgcataggga
cgatgagtta
aagtaaggtg
gacgaaccac
tagacgceat
cgacacgtgt
tacgagcaga
ggcaagatga
agcgactacg
gecettegacg
aagaagaccyg

ctgtacgaca

ggctcataac
atatattttt
cceocecccca
aatgtattta
ctgacgtcta

ggececttteg

cggtgatgac
gtaagcggat
teggggetgg
gcacteteag
gtgtgttgga
tgaccgacaa
tacgggccag
ttegattgta
gggggaaatg
gcaacatgee
gtacgatcgt
tgaattccge
ttgaccattc
gatcagatat
tggagaccga
tegacggeat
agagcagact
agagaagaaa
geggccceat

aggaggagat

accccttgta
atcttgtgca
ttattgaagc
gaaaaataaa
agaaaccatt

te

Artificial sequence

ggtgaaaacce
gccgggagcea
cttaactatyg
tacaatctgc
ggtegetgag
ttgecatgaag
atatacgegt
cgcggttagyg
tagtettatyg
ttacaaggag
gccttattag
attgcagaga
accacattgg
cgaattcgee
cggcgagaga
cggcagattc
gatccagaac
cagatacctg
ctacagaaga

cagaagaatc

ttactgttta
atgtaacatc
atttatcagg
caaatagggg

attatcatga

tctgacacat
gacaagcceg
cggcatcaga
tetgatgeeg
tagtgegega
aatctgctta
atctgagggg
agtccectea
caatactctt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgcaccte
accatggcca
cagaacgcca
tacateccaga
agecctgaccea
gaggagcace
gtggacggea

tggagacagyg
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tgtaagcaga
agagattttg
gttattgtct
ttccgegeac

cattaaccta

VR4765, Ligation of NP from 4762 into VRL0682

gcagctccecg
tcagggecgeg
gcagaftgta
catagttaag
gcaaaattta
gggttaggeg
actagggtgt
ggatatagta
gtagtcttge
ccgtgcatge
gacgggtctg
aagtgectag
caagcttceg
gccagggeac
ccgagatcag
tgtgcaccga
tcgagagaat
ccagegecgg
agtggatgag

ccaacaacgg

cagtkttatt
agacacaacyg
catgagcgga
atttceccega

taaaaatagg

gagacggtca
tcagegggty
ctgagagtgc
ccagtatcectg
agctacaaca
ttttgecgetg
gtttaggcga
gtttcgettt
aacatggtaa
cgattggtgg
acatggattg
ctecgatactc
tecacecgtegt
caagagaagc
agccagcgtg
gctgaagetg
ggtgctgage
caaggaccec
agagctggtyg

cgaggacgeco

4560

4620

4680

4740Q

4800

4822

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200



accgcecggcec
agaaccagag
agcaccctgce
gtgatggagc
gagaacggca
ttccagaccg
aacgccgaga
gtggcccaca
gacttcgaga
agccaggtgt
tggatggcct
accaaggtgt
aacatggaca
accagaagcg
cccaccttca
accggcaaca
ggecdccaagc
aaggccacca
ggcgacaacd
caggcgcecty
tceececegtge
gaggaaattg
caggacagca
tctatgggta
gcacatcecc
ctcataggac
ggagcggtct
agaaattaaa
aggaagtaat

ctcggtegtt

tgacccacat
ccetgagtgeg
ccagaagaag
tgatcagaat
gaaagaccad
ccgcccadag
tcgaggacct
agagctgcct
aggagggcta
acagcctgat
gccacagcgc
cccccagadg
acatgggcag
gcggcaacac
gcgtgcagag
ccgagggcag
ccgaggaggt
accccatcgt
ccgaggagta
gatccagatc
cttcoccttgac
catcgcattg
agggggagga
cccaggtget
ttctetgtga
actcatagcet
ctececcteect
gcaagatagg
gagagaaatc

cggctgeggc

gatgatctgg
gaccggcatg
cggcgccgec
gatcaagaga
aagcgectac
agcecatgatg
gatcttcctg
gececegectge
cagcctggtg
cagacccaac
cgccttcegag
caagctgagc
cagcaccctg
caaccagcag
aaacctgecec
aaccagcgac
gtccttcaga
gcctagcette
cgacaactga
tgctagtgect
cctggaaggt
tctgagtagg
ttgggaagac
gaagaattga
cacaccctgt
caggagggct
catcagccca
ctattaagtg

atagaatttc

gagcggtatc

cacagcaacc
gaccccagaa
ggcgeegccyd
ggcatcaacg
gagagaatgt
gaccaggtcc
gccagaagcg
gtgtacagcc
ggcatcgacc
gagaaccccg
gacctgagac
accagaggcg
gagctgagaa
agagccagcg
ttcgagaaga
atgagagccg
ggcagaggcg
gacatgagca
tcagtcgacc
tctagttgcce
gccactccea
tgtcattcta
aatagcaggc
cceggttect
ccacgcccct
ccgecttcaa
ccaaaccaaa
cagaggdaga
ttcecgetteco

agctcactea
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tgaacgacac
tagtgcagcct
tgaagggcat
acagaaactt
gcaacatcct
gggagadcag
ccctgatcct
cegeegtgag
ccttcaagct
cccacaagag
tgctgagcectt
tgcagatege
gcagatactg
ccggcecagat
gcaccgtgat
agatcatcag
tgttegagcet
acgagggcag
acatcgcggco
agccatctgt
ctgtccttte
ttetgggggy
atgctgggga
cctggdccag
ggttcttagt
tccecacccege
cctagectcce
gaaaatgect
tcgctcactg

aaggcggtaa

cacctaccag
gatgcagggc
cggcaccatg
ctggagaggce
gaagggcaag
aaaccccoggce
gagaggcagc
cagcggctac
gctgeagaac
ccagctggtg
catcagaggc
cagcaacdag
ggecatcaga
cagcgtgecag
ggccgecttce
aatgatggag
gagcgacgag
ctacttcttce
cgctctagac
tatttgecece
ctaataaaat
tggggtggag
tgcggtgggce
aaagaagcayg
tccagcecca
taaagtactt
aagagtggga
ccaacatgtyg
actcgctgcyg

tacggttatc

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1580

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2540

3000



cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttcce
atacctgtce
gtatctcagt
tcagcecegac
cgacttateg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttecatccata
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
aaccaattaa
ttcatatecag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattcea
caattacaaa
ttttcacctg
gtggtgagta

ataaattcecg

ggggataacg
aaggcegcegt
cgacgctcaa
cctggaagcet
geetttetee
tecggtgtagg
egctgegect
ccactggecag
gagttettga
gctctgctga
accacecgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatget
gttgectgac
tcataccagg
agagctttgt
tetgegttgt
caacaaagcc
ccaattctga
gattatecaat
ggcagtteca
caatacaacc
gagtgacgac
caacaggcca
ttegtgattg
caggaatcga
aatcaggata
accatgcatc

tcagecagtt

caggaaagaa
tgectggegtt
gtcagaggtg
ccctegtgeg
cttegggaag
tecgttegete
tatccggtaa
cagccactgg
agtggtggec
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tegggggggg
cctgaatcge
tgtaggtgga
cgggaagatg
gccgtecegt
ttagaaaaac
accatatttt
taggatggca
tattaattte
tgaatccggt
geccattacyge
cgectgageg
atgcaaccgg
ttettctaat
atcaggagta

tagtctgace

catgtgagca
tttccatagg
gcgaaacccg
ctctectgtt
cgtggcgcett
caagctgggce
ctatcgtctt
taacaggatt
taactacgge
ctteggaaaa
tttttttgtt
gatcttttet
catgagatta
atcaatctaa
ggcacctatce
ggggegetga
cccatcatee
ccagttggtg
cgtgatctga
caagtcagcg
tcatcgageca
tgaaaaagcce
agatcctggt
ccctegteaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat

atctcatetg
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aaaggccagce
ctecgeeceec
acaggactat
cegaccetge
tcteataget
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcage
acggggtetyg
tcaaaaagga
agtatatatg
tcagcgatcet
ggtectgecte
agccagaaag
attttgaact
tccttecaact
taatgctetg
tcaaatgaaa
gtttctgtaa
atcggtetgce
aaataaggtt
aaagcttatg
aatcactcge
cgcgatcget
ctgccagecge
ctgtttteec
gettgatggt

taacatecatt

aaaaggcecag
ctgacgagca
aaagatacca
cgecttaccqgg
cacgctgtag
aacceccogt
cggtaagaca
ggtatgtagg
gaacagtatt
gctettgate
agattacgcg
acgctcagtg
tcttecaccta
agtaaacttg
gtctattteg
gtgaagaagg
tgagggagcece
tttgetttge
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattcecgact
atcaagtgag
catttcttte
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgca
cggaagaggc

ggcaacgcta

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960
4020
4080
4140
4200
4260
4320
4380

4440
4500
4560
4620
4680
4740
4800

4860



cctttgecat
gtegeacctg
atgttggaat
cceckttgtat
tcttgtgcaa
tattgaagea
aaaaataaac
gaaaccatta
c

<210>
<211>

<212>
<213>

97

220>
<2235%

<400> 97
tggecattge

acattaccgc
teattagtte
cctggectgac
gtaacgccaa
cacttggcag
ggtaaatgge
cagtacatcet
aatgggcgtg
aatgggagtt
gccceattga
cgtttagtga
agacaccggg
cgtgeccaaga
atgecatgecta

tgatggtata

7798
DNA
Artificial sequernce

gtttcagaaa
attgocoegac
ttaategegg
tactgtttat
tgtaacatca
tttatcaggg
aaataggggt

ttateatgac

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
cegectggoa
acétattagt
gatageggtt
tgttttggeca
cgcaaatggg
accgteoagat
accgatecag
gtgacgtaag
tactgttttt

gcttagecta

caactctggce
attatcgeoga
ccetecgageaa
gtaagcagac
gagattttga
ttattgtcte
tccgegeaca

attaacctat

VR4766, Ligation of Seg?

tccatatcat
ttgattattg
tatggagttc
cccocgecca
ceattgacgt
gtatcatatg
ttatgcecag
catcgctatt
tgacteacgg
ccaaaatcaa
cggtaggcgt
cgcctggaga
coctcegegge
taccgectat
ggcttgggge

taggtgtgag

gecatoggget
goccatttat
gacgtttece
agttttattg
gacacaacgt
atgagcggat
tttceecgaa

aaaaataggc

into VR4762

aatatgtaca
actagttatt
cvgegttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa
egggactttce
gtacggtggg
cgccatecac
cgggaacggt
agactctata
ctatacacee

ttattgaceca
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tcccatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttocee
acatatttga
aagtgeccacc

gtatcacgag

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
ccoctattga
tatgggactt
tgeggttttg
gtecteecaccc
caaaatgtecg
aggtctatat
goctgttttga
gcattggaac
ggcacacccec
ccgettectt

ttattgacca

tcgatagatt
atcagcatcc
gctceataaca
tatattttta
cceoececceat
atgtatttag
tgacgtctaa

gccetttegt

cteatgteeca
aattacgggg
aaatggccocoy
tgttccecata
gtaaactgcc
cgtcaatgac
toeetacttgg
gcagtacate
cattgacgtc
taacaactce
aagcagagct
ccteocataga
gcggattccee
tttggetett
atgoetatagg

ctoccetatt

4920

4880

5040

5100

5160

5220

5280

5340

5341

60

12¢

180

240

300

360

420

480

540

600

660

720

780

B40

900

960



ggtgacgata
ggctatatge
ggggtceceat
gtttttatta
ggctettcte
gctcatggte
caatgeccac
atgagcgtgg
aagaagatge
cggtgetgtt
ccaccagaca
gtecaccgtceg
cgageagatg
caagatgatc
cgactacgag
cttegacgag
gaagaccgge
gtacgacaag
cgecggectg
aaccagagce
caccctgeee
gatggagctg
gaacggcaga
ccagaccgec
c¢gcecgagate
ggceccacaag
c¢ttegagaag
ccaggtgtac
gatggcctge
caaggtgtce

catggacaac

ctttccatta
caatactctg
ttattattta
aacatagecgt
cggtagcggc
gcteggcagce
caccaccagt
agattggget
aggcagctga
aacggtggag
taatagctga
tcggatateg
gagaccgacg
gacggcatecg
ggcagactga
agaagaaaca
ggcccceatet
gaggagateca
acccacatga
ctggtgegga
agaagaagcg
atcagaatga
aagaccagaa
gcccagagag
gaggacctga
agctgectge
gagggctaca
agcctgatca
cacagcgecg
cccagaggea

atgggcagca

ctaatccata
tccttcagag
caaattcaca
gggatcteca
ggagcttcea
teccttgetec
gtgcegcaca
cgcacggcetg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgecac
gcgagagaca
gcagattceta
tccagaacag
gatacctgga
acagaagagt
gaagaatctg
tgatctggea
ccggeatgga
gcgeegeegg
tcaagagagg
gcgecetacga
ccatgatgga
tectteectgge
cegectgoegt
geetggtggg
gacccaacga
cettcgagga
agctgageac

gcacccitgga

acatggetet
actgacacgg
tatacaacaa
cgcgaatete
catceogagece
taacagtgga
aggccgtgge
acgcagatgg
tctgataaga
tetgagcagt
gactgttect
catggccagce
gaacgccace
catccagatg
cctgacecate
ggagcacgec
ggacggcaag
gagacaggcc
cagcaacctyg
ccccagaatg
egccgccgtg
catcaacgac
gagaatgtge
ccaggtcegg
cagaagagec
gtacggeeccc
catcgacceoc
gaacccegec
cctgagacty
cagaggcgtg

gctgagaagce
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ttgccacaac
actetgtatt
cgcecgteece
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actegttget
ttécatgggt
cagggcacca
gagatcagag
tgcacegage
gagagaatgg
agcgecggea
tggatgagag
aacaacggcg
aacgacacca
tgcagectga
aagggeatcyg
agaaacttct
aacatcectga
gagagcagaa
ctgatcctga
geegtgagea
ttcaagctge
cacaagagcc
ctgagettea
cagateogecea

agatactggg

tatectotatt
tttacaggat
cgtgeccgcea
tecggacatg
gcctocageyg
aggcacagca
gtgtectgaaa
gcageggeag
actccecgttyg
gcegegegceg
cttttetgea
agagaagcta
ccagcgtggg
tgaagctgag

tgetgagege

aggaccceaa .

agctggtget
aggacgccac
cctaccagag
tgecagggcag
gcaccatggt
ggagaggcga
agggcaagtt
accccggcaa
gaggcagegt
geggctacga
tgcagaacag
agctggtgtyg
tcagaggcac
gcaacgagaa

ccatcagaac

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

1580

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



cagaagcggc
cacctteage
cggcaacacc
cgccaagced
ggccaccaac
cgacaacgce
tggctaataa
ccgettecte
ctecactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
cteetgttec
tggcgctttce
agctgggctyg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttyg
tcttttetac
tgagattatc
caatctaaag
cacctatcte
ggcgctgagg
catcatccag
agttggtgat
tgatctgate
agtcagecgta

atcgageate

ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
cccatcgtgce
gaggagtacg
aagatcagag
gctcactgac
gacggtaata
aggccagcaa
cegceccect
aggactataa
gaccctgeccg
teatagctca
tgtgcacgaa
gtocaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agegatctgt
tetacctegt
ccagaaagtg
tttgaacttt
cttcaactca
atgctctgece

aaatgaaact

accagcagag
acctgceett
ccagcgacat
ccttcagagg
ctagecttega
acaactgatc
ctctagagat
tegetgeget
cggttatcceca
aaggccagga
gacgageatc
agataccagg
cttaccggat
cgctgtaggt
cccececegtte
gtaagacacg
tatgtaggecg
acagtatttg
tettgatecg
attacgecgca
gctecagtgga
ttcacctaga
taaacttggt
ctatttegtt
gaagaaggtg
agggagccac
tgectttgeca
gcaaaagttc
agtgttacaa

gcaatttatt

agccagcgcc
cgagaagage
gagagccgag
cagaggegtg
catgagcaac
agtcgaccac
ctgtgtgttg
cggtcegttag
cagaatcagg
accgtaaaaa
acaaaaatcg
cgttteccee
acctgteege
atctcagttc
agccegaccg
acttatcgce
gtgetacaga
gtatctgecgce
gcaaacaaac
gaaaaaaadg
acgaaaactc
teccttttaaa
ctgacagtta
catccatagt
ttgctgacte
ggttgatgag
cggaacggte
gatttattca
ccaattaacc

catatcagga
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ggccagatea
accgtgatgg
atcatcagaa
ttegagctga
gagggcagct
gtgtgatcea
gttttttgtyg
gctgeggega
ggataacgca
ggccgegttyg
acgctcaagt
tggaagctcec
ctttctecct
ggtgtaggte
ctgcgectta
actggcagca
gttcttgaag
tctgetgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcetgacte
ataccagacc
agettbtgttg
tgegttgteg
acaaagccgc
aattctgatt

ttatcaatac

gecgtgecagee
cogecttcac
tgatggaggg
gcgacgagaa
acttcttcgg
gatctactte
tggtactctt
geoggtateag
ggaaagaaca
ctggeogtttt
cagaggtggce
ctegtgeget
tcgggaageg
gttcgeteea
tcecggtaact
geecactggta
tggtggeceta
ccagttaccet
ageggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
9999999999
tgaatcgecc
taggtggacc
ggaagatgcg
cgtcecgtea
agaaaaactc

catatttttg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3500

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



aaaaagecegt
atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa
acgaaatacg
caggaacact
ctggaatgct
gataaaatgc
ctcatctgta
atecgggctte
ccatttatac
cgtttecegt
ttttattgtt
cactatggtyg
teceectgettg
ggcaaggctt
ttegegatgt
aagcggggct
gecatagggag
gatgagttag
agtaaggtyag
acgaaccact
agacgccatt
gacacgtgtg
atgttetete
atgtetttge
caatcetgte
gtgagcgagg
caaataacat

atggggccaa

ttectgtaatyg
cggtctgcga
ataaggttat
agcttatgca
tcactcgcat
cgatcgetgt
gcecagecgcat
gttttcecegg
ttgatggteg
acatcattgg
ccatacaatc
ccatataaat
tgaatatggc
catgatgata
cactctecagt
tgtgttggag
gaccgacaat
acgggccaga
tecggttgtac
ggggaaatgt
caacatgecct
tacgategtg
gaattcegea
tgaccatteca
atcagatatc
tatcgttcca
tgggaaaaac
acctetgact
actgecagegt
ggacagagca

agaaatagca

aaggagaaaa
ttcecgacteg
caagtgagaa
tttctttcea
caaccaaacc
taaaaggaca
caacaatatt
ggatecgecagt
gaagaggcat
caacgctacc
gatagattgt
cagcatccecat
tecataacacc
tatttttate
acaatctgct
gtecgetgagt
tgcatgaaga
tatacgegta
geggttagga
agtcttatgc
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
gaattcgceca
tcaggceccee
acagatcttg
aaggggattt
agacgctttg
gttaaactat

ctcagttatt

ctcacegagg
tccaacatea
atcaccatga
gacttgttca
gttattcatt
attacaaaca
ttcacctgaa
ggtgagtaac
aaattcecgtc
tttgececatgt
cgcacctgat
gttggaattt
ccttgtatta
ttgtgcaatg
ctgatgcege
agtgcgcgag
atctgcttag
tctgagggga
gtcececteag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctce
ccatgagect
tcaaagccga
aggctcteat
tggggtttgt
tccaaaatgce
atagaaaact

ctgectggtge

Page 104

cagttccata
atacaaccta
gtgacgactyg
acaggccagc
cgtgattgcg
ggaatcgaat
tcaggatatt
catgcatcat
agccagttta
ttcagaaaca
tgeceecgacat
aatcgecggcece
ctgtttatgt
taacatcaga
atagttaagce
caaaatttaa
ggttaggegt
ctagggtgtg
gatatagtag
tagtcttgcea
cgtgecatgee
acgggtetga
agtgcctage
aagcttccgt
tctaacegag
aatcgcgcag
ggaatggcta
gttcacgctc
cctcaatggg
taagagggag

acttgccagt

ggatggcaag
ttaatttcce
aatccggtga
cattacgetc
cctgagcgag
gcaaccggcg
cttectaatac
caggagtacyg
gtectgaccat
actctggecge
tatcgecgagce
tecgagcaaga
aagcagacag
gattttgaga
cagtatctge
gctacaacaa
tttgcgetge
tttaggcgaa
tttegetttt
acatggtaac
gattggtgga
catggattgg
tcgatactet
caccgtegte
gtcgaaacgt
agacttgaag
aagacaagac
accgtgcccea
aatggggatc
attacattcc

tgcatgggce

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5540

6000

6060

6120

6180

6240

6300

6360

6420

6480



tcatatacaa
catgtgaaca
atceattaat
agcaaatgge
ggcaaatggt
aagatgatet
gattcaagtyg
tggattcttg
agagggcectt
cagaatgetg
gaccacateg
tgecagecat
cccactgtec
tetattetgg
aggcatgctg
gecatttatea
aacaaatagg
ttattatecat
gtttcggtga
gtetgtaage
ggtgtegggy
tgeggtgtga
<210>
<211>

<212>
213>

98
7798
DNA

<220>

<223

<400> 98

cagaatgygg
gattgctgac
aaggcatgag
tggatcaagt
gcaggeaatg
tecttgaaaat
acccgettgt
atcgtetttt
ctacggaagg
tggatgcetga
cggcecgetet
ctgttgtttyg
tttecctaata
ggggtggggt
gggatgcggt
gggttattgt

ggttcegege

gacattaacc

tgacggtgaa
ggatgccggg
ctggcettaac

aataccgceac

gctgtaacca
tcececagecaca
aacagaatgg
gagcaggceag
agagccattg
ttgcagaccet
tgttgectgeg
tttecaaatge
agtacctgag
cgacagteat
agaccaggcg
ceecteecec
aaatgaggaa
ggggcaggac
gggetetaty
ctcaﬁgagcg
acatttecce
tataaaaata
aacctectgac
agcagacaag
tatgeggeat

agatgegtaa

Artificial sequence

ctgaagtggc
ggtctcatag
ttttggccag
cggaggcecat
ggactcatee
atcagaaacg
agtatcattg
atctatcgac
tetatgaggg
tttgtcagca
cctggateca
gtgecttect
attgeatecge
agcaaggggg
ggtggettte
gatacatatt
gaaaagtgcc
ggegtatcac
acatgcagcet
cecgtecaggyg
cagagcagat

ggagaaaata

VR4767, Ligation of Inverted RSVSeg?

tggeeattge atacgbtgta tecatatcat aatatgtaca

acattaccge catgttgaca ttgattattg actagttatt

tcattagtte atagcceata tatggagtte cgegttacat
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ctttggectg
gecaaatggtyg
cactacagcet
ggaaattgct
tagctccagt
aatggggagty
ggatcttgea
tecttcaaaca
aagaatatcg
tagagctgga
gatctgetgt
tgaccctgga
attgtetgag
aggattggga
cccecccece
tgaatgtatt
acctgacgte
gaggeccttt
cceggagacg
cgcétcagcg
tgtactgaga

ccgcatcaga

into VR4762

tttatattgg
aatagtaatc

aacttacggt

gtatgtgcaa
gcaacaacca
aaggctatgg
agtecaggeca
getggtetaa
cagatgcaac
cttgatattg
cggtctgaaa
aaaggaacag
gtaatcagte
gecttetagt
aggtgccact
taggtgtcat
agacaatagc
cattattgaa
tagaaaaata
taagaaacca
cgtetegege
gtcacagcectt
ggtgttggey
gtgcaccata

ttggctat

ctcatgtcea
aattacgggg

aaatggeceeg

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7798

60

120

180
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obbayeeealbb
Beobbajoeo
eeosoboreqb

nebaobbaoo



cgceeggecty
aaccagagcc
cacecctgeec
gatggagctg
gaacggcaga
ccagacagcc
cgccgagatce
ggcccacaay
cttcgagaag
cecagatgtac
gatggectge
caaggtgtec
catggacaac
cagaagcggc
caccttcage
cggcaacace
cgccaagcac
ggccaccaac
cgacaacgcc
tggctaataa
ccgcecttectc
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctcectgttee
tggecgectttc
agctgggctyg
atcgtcttga

acaggattag

acccacatga
ctggtgcgga
agaagaagcy
atcagaatga
aagaécagaa
gcccagagag
gaggacctga
agctgecctge
gaggygctaca
agcctgatca
cacagcgcag
cccagaggca
atgggcagca
ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
ccecatcgtge
gaggagtacg
aagatcagag
gctcactgac
ggcggtaata
aggccagcaa
ccgeacceect
aggactataa
gaccctgecg
tcatagectca
tgtgcacgaa
gtecaaccecg

cagagcgagy

tgatetggca
ccggcatgga
gecgecgeeygyg
tcaagagagg
gcgeetacga
ccatgatgga
tcttcctgge
ccgectgegt
gectggtgag
gacccaacga
ccttcgagga
agctgagcac
gcaccctgga
accagcagag
acctgeccett
ccagcgacat
ccttcagagg
ctagcttcga
acaactgatc
ctctagagat
tcgetgeget
cggttatcca
aaggccagga
gacgagecatc
agataccagyg
cttacecggat
cgctgtaggt
ccceceegtte
gtaagacacg

tatgtaggecg

cagcaacctyg
ccccagaatg
cgccgeegtg
catcaacgac
gagaatgtgc
ccaggtccgg
cagaagcgcc
gtacggcceco
catcgaccce
gaaccccgcc
cctgagactg
cagaggcgty
gctgagaagc
agccagegcec
cgagaagagc
gagagccgag
cagaggcgtg
catgagcaac
agtcgaccac
ctgtgtgttg
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgttteeccee
acctgtcege
atctecagttc
agcccgaccg
acttatcgce

gtgctacaga
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aacgacacca
tgcagcctga
aagggcatcg
agaaacttct
aacatcctga
gagagcagaa
ctgatcctga
gccgtgagca
ttcaagctgce
cacaagagcc
ctgagcttca
cagatcgcecca
agatactggg
ggccagatca
accgtgatgg
atcatcagaa
ttcgagctga
gagggcagct
gtgtgatcca
gttttttgtg
gctgeggcga
ggataacgca
ggcegegttg
acgctcaagt
tggaagctec
ctttectcect
ggtgtaggte
ctgcgecctta
actggcageca

gttcttgaag

cctaccagag
tgcagyggcag
geaccatggt
ggagaggcga
agggcaagtt
acccecyggcaa
gaggcagcgt
gcgdactacga
tgcagaacag
agctggtgtg
tcagaggcac
gcaacgagaa
ccatcagaac
gegtgecagec
cecgectteoac
tgatggaggy
gcgacgagaa
acttcttegg
gatctacttce
tggtactectt
gcggtatcag
ggaaagaaca
ctggeogtttt
cagaggtggc
ctcgtgcget
tcgggaageg
gttegeteca
tecggtaact
gccactggta

tggtggccta

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3lego

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattate
caatctaaag
cacctatcte
ggcgctgagg
catcatccag
agttggtgat
tgatetgatc
agtcagcgta
atcgagcatce
aaaaagccgt

atcctggtat

ctegtcaaaa

gaatggcaaa
gtcatcaaaa
acgaaatacyg
caggaacact
ctggaatgct
gataaaatgce
ctcatctgta
atcgggcttc
ccatttatac
cgttteceegt
-ttttattgtt
cacccataga
tgctgtecetyg
caattteccte

gcacggggga

cactagaaga
agttggtagc
caagcagcag
ggggtcetgac
aaaaaggatc
tatatatgag
agegatctgt
tctgectegt
ccagaaagtg
tttgaacttt
cttcaacteca
atgctctgece
aaatgaaact
ttectgtaatg
cggtctgega
ataaggttat
agcttatgea
tcactecgeat
cgatcgétgt
gecagcgcat
gttttcceceocgyg
ttgatggtcg
acatcattgg
ccatacaatc
ccatataaat
tgaatatggc
catgatgata
geccacegea
ccecacceca
attttattag

ggggcaaaca

acagtatttg
tcttgateey
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
gaagaaggtg
agggagccac
tgctttgeea
gcaaaagttc
agtgttacaa
gcaatttatt
aaggagaaaa
tteegacteg
caagtgagaa
tttectttcea
caaccaaacc
taaaaggaca
caacaatatt
ggategecagt
gaagaggcat
caacgctace
gatagattgt
cagcatcecat
tcataacacc
tatttttate
tceccageat
cccecccagaa
gaaaggacag

acagatggct

gtatctgege
gcaaacaaac
gaaaaaaadgg
acgaaaactce
tccttttaaa
ctgacagtta
catccatagt
ttgctgacte
ggttgatgag
cggaacggtce
gatttattca
ccaattaacc
catatcagga
ctcaccgagg
teccaacatca
atcaccatga
gacttgttca
gttattcatt
attacaaaca
ttecacctgaa
ggtgagtaac
aaatteegtce
tttgccatgt
cgecacctgat
gttggaattt
ccttgtatta
ttgtgcaatyg
gcctgectatt
tagaatgaca
tgggagtggc

ggcaactaga
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tctgctgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgectta
tgectgacte
ataccaggcce
agetttgttg
tgegttgteg
acaaagccgc
aattctgatt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccage
cgtgattgeg
ggaatcgaat
tcaggatatt
catgcatcat
agecagttta
ttcagaaaca
tgecegacat
aatcgcggece
ctgtttatgt
taacatcaga
gtetteoeecaa
cctactcaga
accttccagg

aggcacagca

ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atecagtgagg
9999999999
tgaatcgecce
taggtggacc
ggaagatgcg
cgtecegtea
agaaaaacte
catatttttg
ggatggcaag
ttaattteece
aatcecggtga
cattacgcte
cctgagegag
gcaaccggey
cttctaatac
caggagtacyg
gtetgaceat
actctggege
tatcgecgage
togageaaga
aagcagacag
gattttgaga
tccteccect
caatgcgatyg
gtcaaggaag

gatctggatce

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4520

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



caggcgcctg
caaaatgact
tagactcagg
agatgcattt
tactecgeagce
tgataggtcet
gtcecaatgg
tcecgcetgcecet
aaaaccatte
gacctgtget
tcagtggtta
gcagaataac
ctatatagtt
tggacaaagce
c¢ccaaaatcce
gectcaagat
ttgagggggce
atggtagcga
gcacaccaat
caatatctct
ccttectaat
tttctctcecet
tattgcataa
ggactectaa
cagatacgcg
agattetteca
cactactecag
tcagagcaga
gcatttatca

aacaaatagg

gtctagagcg
gtegtcagcea
tactcettee
gaaaaaaaga
aacaacaagc
gcaaatttte
ctetecattge
gctcacttga
tgtteteatyg
gggagteagce
cageccccat
tgagtgctat
taactgetet
gtctaegetg
cettagteag
ctgtgttttt
ctgatggaac
attegatatc
gtggtgaatg
gcaatgcgga
aaggcacgat
tgtaaggeat
gactacattt
ccgcgtacaa
tatatctggc
tgcaattgtc
cgacctccaa
ttgtactgag
gggttattgt

ggttcegege

gcecgegatgt
tceacagcat
gtagaaggece
cgatcaagaa
gggteacttg
aagaagatca
ctgcaccatt
tccagecatt
ccttattaat
aatctgttca
tetgttgtat
ttetttggee
gtceatgtta
cagtcctege
aggtgacagg
cccagcaaag
gatagagaga
tgatcacacg
gtcaaatgge
attcagtggt
cgtaccacct
gttgetaact
ccceeteect
ccgaagcccce
ccgtacatcg
ggtcaagecet
cacacaagca
agtgcaccat
ctcecatgageg

acatttccec

ggtcgactga
tetgetgtte
ctcttttcag
tccacaatat
aatcgttgea
tecttttagac
tgecetggect
tgetccatag
ggattggttg
catgtitgeac
atgaggccca
ccatggaatg
tttggatecc
teactgggea
attggtcttg
acatctteaa
acatacgttt
tgtcgacgac
gtctagagta
tcgtecaatc
tacttccacc
catcgttacc
atgcaaaagc
gettttegec
cgaagcagcg
tgccttgttg
gggagcagat
agtggetttc
gatacatatt

gaaaagtgce
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ttactccagce
ctttecgatat
accegtgtttg
caagtgcaag
tetgeaceec
cagecactgga
gactagcaat
ccttagetgt
ttgceaccat
ataccaggce
tgeaactgge
taatctecect
cattceceatt
cggtgagegt
tctttageeca
gtctctgege
cgaccteggt
ggtgacggaa
tcgagetagg
catgtcagac
aatcggcatg
atgttgcaag
gaaactacta
taaacacacc
caaaacgcctkt
tagcttaaét
actggcttaa
¢ceoeccecee
tgaatgtatt

acctgacgtce

tctatgctyga
tettecctea
aagagtcgat
atcccaatga
cattegtttc
gctaggatga
tteecatggcece
agtgectggec
tEtgectatga
aaaggecact
aagtgcacca
cttaagtttt
gagggcattt
gaacacaaac
ttccatgaga
gattteggct
tagaaggctc
gettggaggt
cacttaaata
ccgtetgttg
cacggtgctt
actacaagag
tatcctgagg
ctagteccct
aaccctaage
tttgctcecgcg
ctatgcgaca
cattattgaa
tagaaaaata

taagaaacca

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

€480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7449

7500



ttattatcat
gtttecggtga
gtctgtaagc
ggtgtcgggg

tgeggtgtga

«210»> 959

<21]1>
<212>
<213>

«220>
<223>

<400> 99
tggccattge

acattacege
tcattagttc
cctggetgac
gtaacgecaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcegtyg
aatgggagtt
gccccattga
cgtttagtga
agacaceggg
cgtgccaaga
atgcatgcta
tgatggtata
ggtgacgata
ggctatatgce
ggggtcccat
gtttttatta

ggctcttctc

7798
DNA
Artificial segquence

gacattaacc
tgacggtgaa
ggatgceggy
ctggcttaac

aataccgcac

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatageggtt
tgttttggca
cgcaaatggg
accgtcagat
acecgatecag
gtgacgtaag
tactgttttt
gcttagecta
ctticcatta
caatactctg
ttattattta

aacatagegt

cggtagcggc

tataaaaata
aacctectgac
agcagacaag
tatgcggeat

agatgcgtaa

VR4768, Ligation of RSVNP

tccatateat
ttgattatﬁg
tatggagtte
cccccgeeca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggegt
cgcctggaga
cctecegegge
taccgectat
ggcttgggge
taggtgtggg
ctaatcecata
tcecttecagag
caaattcaca
gggatcteca

ggagcttcca

ggcgtatcac
acatgcagct
ccecgtcaggg
cagagcagat

ggagaaaata

into VR4756

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgce
tacatgacct
acecatggtga
ggatttccaa
cgggacttte
gtacggtggg
cgccateccac
cgggaacggt
agactctata
ctatacaccc
ttattgacca
acatggctet
actgacacgg
tatacaacaa
cgcgaatcete

catcegagec
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gaggecccttt
cceggagacg
cgegtcageg
tgtactgaga

ccgeatcaga

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
ccecctattga
tatgggactt
tgeggttttg
gtctecacce
caaaatgtcg
aggtctatat
gctgttttga
gcattggaac
ggcacaccec
ccgcttcett
ttattgacca
ttgeccacaac
actctgtatt
cgccgtecce
gggtacgtgt

ctggtcccat

cgtetcgege
gtcacagett
ggtgttggcy
gtgcaccata

ttggctat

ctcatgtcca
aattacgggg
aaatggeeeg
tgtteccata
gtaaactgcc
cgtecaatgac
tcctacttgg
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
cctcecataga
gcggattccece
tttggetctt
atgctatagg
cteccctatt
tatctetatt
tttacaggat
cgtgccegea
tceggacatg

gcctecageg

7560

7620

7680

7740

7798

60

126

180

240

300

360

420

480

540

600

660

720

780

B40

900

960

1020

1080

1140

1200

1260



gcteatggte
caatgcccac
atgagegtgg
aagaagatgc
cggtgectgtt
ccaccagaca
gtcaccgteg
tgttetetet
tgtctttget
aatcctgtea
tgagcgagga
aaataacatg
tggggccaaa
catatacaac
atgtgaacag
tccattaata
gcaaatggct
gcaaatggtyg
agatgatctt
attcaagtga
ggattcttga
gagggccttc
agaatgctgt
accacgtgtg
tgttggtttt
gtteggetge
tcaggggata
aaaaaggccg
aatcgacgct

ccecctggaa

gctcggecage
caccaccagt
agattgggect
aggcagctga
aacggtggag
taatagcectga
tecggatatcg
atcgttceat
gggaaaaaca
cctctgacta
ctgcagegta
gacagagcag
gaaatagcac
agaatggggg
attgctgact
aggcatgaga
ggatcaagtg
caggcaatga
cttgaaaatt
ceccgettgtt
tcgteottttt
tacggaagga
ggatactgac
atccagatct
ttgtgtggta
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag

gctcectegt

teccttgctec
gtgccgc;ca
cgcacggctg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgceac
caggcecccct
cagatcttga
aggggatttt
gacgctttgt
ttaaactata
tcagttatte
ctgtaaccac
cccagcacag
acagaatggt
agcaggcagc
gagccattgg
tgcagaccta
gttgctgcga
ttcaaatgca
gtacctgagt
gacagtcatt
acttctggcect
ctcttecget
atcagctcac
gaacatgtga
gtttttcecat
gtggcgaaac

gcgecteteet

taacagtgga
aggccgtgge
acgcagatgg
tctgataaga
tctgagcagt
gactgttect
catgagecctt
caaagccgaa
ggctctcatg
ggggtttgtg
ccaaaatgec
tagaaaactt
tgctggtgca
tgaagtggee
gtctcatagg
tttggeccage
ggaggccaty
gactcatcct
tcagaaacga
gtatcattgg
tctatcgact
ctatgaggga
ttgtcagcat
aataaaagat
tcctogetcea
tcaaaggcgg
gcaaaaggcc
aggctecgee
ccgacaggac

gttecegacce
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ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttget
tteccatgggt
ctaacecgagg
atcgegcaga
gaatggctaa
ttecacgctea
ctcaatggga
aagagggaga
cttgccagtt
tttggcectgyg
caaatggtgg
actacagcta
gaaattgcta
agctccagtyg
atgggggtge
gatcttgcac
cttcaaacac
agaatatcga
agagctggag
cagagctcta
ctgacteget
taatacggtt
agcaaaaggc
ccecctgacga
tataaagata

tgcecgettac

aggcacagca
gtgtctgaaa
gcagcggcag
actcccgttg
gccgcgcécg
cttttctgea
tcgaaacgta
gacttgaaga
agacaagacc
ccgtgcecag
atggggatcc
ttacattcea
gcatgggecct
tatgtgcaac
caacaaccaa
aggctatgga
gtcaggccag
ctggtct;aa
agatgcaacg
ttgatattgt
ggtctgaaaa
aaggaacagce
taatcagtcg
gagatctgtag
gcgecteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt

cggatacctg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1580

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

25940

3000

3060



tecgecttte
agttcggtgt
gaccgctgeg
tcgccactgg
acagagttct
tgegectetge
caaaccaccg
aaaggatctc
\aactcacgtt
ttaaattaaa
agttaccaat
atagttgect
gactcatacc
atgagagctt
cggtetgegt
attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatge
ccgtcageca
catgtttcag
ctgattgccce
aatttaateg

tattactgtt

tcccttecggg
aggtcgtteg
ccttatcegg
cagcagccac
tgaagtggtyg
tgaagccagt
ctggtagcgg
aagaagatcce
aagggatttt
aatgaagttt
gcttaatcag
gactcggggg
aggcctgaat
tgttgtaggt
tgtcgggaag
geegeegtee
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgectga
cgaatgcaac
atattcttct
atcatcagga
gtttagtctg
aaacaactct
gacattatcg
cggcctcgag

tatgtaagca

aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcetaactac
taccttcgga
tggttttttet
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
gggggggcgc
cgecccatcea
ggaccagttg
atgcgtgatce
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttcececteogt
ggtgagaatg
cgctcgtcat
gcgagacgaa
cggcgcagdga
aatacctgga
gtacggataa
accatctcat
ggcgecatcgg
cgagcccatt
caagacattt

gacagtttta

ctttctcata
ggctgtgtge
cttgagtecca
attagcagag
ggctacacta
aaaagagtecyg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagecga
tgaggtctgce
tccagccaga
gtgattttga
tgatccttca
gcgtaatget
gcatcaaatg
gccgtttetg
ggtatcggtc
caaaaataag
gcaaaagctt
caaaatcact
atacgcgatc
acactgecag
atgctgtttt
aatgcttgat
ctgtaacate
gcttececata
tatacccata
ccegttgaat

ttgttcatga
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gctcacgctg
acgaaccccce
acceggtaag
cgaggtatat
gaagaacagt
gtagctettg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
ctcgtgaaga
aagtgaggga
acttttgctt
actcagcaaa
ctgccagtat
aaactgcaat
taatgaagga
tgcgattecg
gttatcaagt
atgcatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
cceggggate
ggtcggaaga
attggcaacg
caatcgatag
taaatcagca
atggctcata

tgatatattt

tagatatcte
cgttcagccc
acacgactta
aggecggtget
atttggtate
ateccggeaaa
gcgcagaaaa
gtggaacgaa
ctagatcett
ttggtctgac
tcgttcatec
aggtgttagct
accacggttg
tgccacggaa
agttcgattt
tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaaktcac
ttecagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttge
attgtcgcecac
tecatgttgg
acaccccttg

ttatecttgtg

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



caatgtaaca
gcegcatagt
gcgagcaaaa
cttagggtta
ggggactagg
ctcaggatat
tcttgtagte
agcaccgtge
aacagacggg
atttaagtge
cctccaagcet
geccagccagg
gccaccgaga
cagatgtgca
accatcgaga
caccccageg
ggcaagtgga
caggccaaca
aacctgaacg
agaatgtgca
gcegtgaagg
aacgacagaa
atgtgcaaca
gteccgggaga
agcgccctga
ggccccgecg
gaccccttca
cecegcedcaca
agactgctga

ggcgtgcaga

tcagagattt
taagccagta
tttaagctac
ggcgttttge
gtgtgtttag
agtagtttcg
ttgcaacatg
atgccgatty
tctgacatgy
ctagctcgat
tcecgtcacceg
gcaccaagag
tcagagccag
ccgagctgaa
gaatggtgeat
ccggcaagga
tgagagagct
acggcgagga
acaccaccta
gcctgatgca
gcateggcac
acttctggag
tcctgaaggg
gcagaaaccc
tcctgagagg
tgagcagcgg
agctgctgca
agagccagct
gcttcatcag

tcgccagcaa

tgagacacta
tctgcteect
aacaaggcaa
getgecttege
gcgaaaagcg
cttttgcata
gtaacgatga
gtggaagtaa
attggacgaa
actctagacg
tcgtecgacac
aagctacgag
cgtgggcaag
gctgagcgac
gagcgeccttce
ccccaagaag
ggtgctgtac
cgccaccgcc
ccagagaacc
gggcagcacc
catggtgatg
aggcgagaac
caagttccag
cggcaacgcc
Eagcgtggcc
ctacgacttc
gaacagccag
ggtgtggatg
aggcaccaag

cgagaacatg

tggtgecacte
gcttgtgtgt
ggcttgaccg
gatgtacggg
gggcttcggt
gggaggggga
gttagcaaca
ggtggtacga
ccactgaatt
ccatttgacc
gtgtgatcag
cagatggaga
atgatcgacg
tacgagggca
gacgagagaa
accggeggec
gacaaggagg
ggcctgacce
agagccctgg
ctgeccagaa
gagctgatca
ggcagaaaga
accgccgecc
gagatcgagg
cacaagagct
gagaaggagyg
gtgtacagec
gcctgeccaca
gtgtcceccea

gacaacatgg
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tcagtacaat
tggaggtcgce
acaattgcat
ccagatatac
tgtacgcggt
aatgtagtet
tgeccttacaa
tegtgcectta
ccgecattgea
attcaccaca
atatcgaatt
ccgacggcga
gcatcggcag
gactgatcca
gaaacagata
ccatctacag
agatcagaag
acatgatgat
tgcggaccgg
gaagcggcgce
gaatgatcaa
ccagaagcgc
agagagccat
acctgatctt
gecctgececegce
gctacagcct
tgatcagacc
gcgceegectt
gaggcaagct

gcagecagcac

ctgetctgat
tgagtagtgc
gaagaatctg
gcgtatctga
taggagtcce
tatgcaatac
ggagagaaaa
ttaggaaggce
gagatattgt
ttggtgtgca
cgccaccatg
gagacagaac
attctacatc
gaacagcctg
cctggaggag
aagagtggac
aatctggaga
ctggcacagce
catggacccc
cgccggegcec
gagaggcatc
ctacgagaga
gatggaccag
cctggccaga
ctgecgtgtac
ggtgggcatc
caacgagaac
cgaggacctg
gagcaccaga

cctggagctg

43980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720



agaagcagat
agecgeeggec
aagagcaccyg
gccgagatea
ggegtgtteyg
agcaacgagg
gaccacateg
tgecagccecat
ccecactgtee
tetattetgg
aggcatgetg
gecatttateca
aacaaatagg
ttattatcat
gttteggtga
gtctgtaagce
ggtgtegggg
tgeggtgtga
<210>
<211>

<212>
<213>

100
7798
DNA

<220>
<223>

<400> 100
tggecattge

acattaccge
tcattagtte
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatgge

cagtacatct

actgggccat
agatcagegt
tgatggcege
tcagaatgat
agctgagega
gcagctactt
cggecegetet
ctgttgtttg
tttectaata
ggggtggagt
gggatgeggt
gagttattgt
ggttececgege
gacattaacc
tgacggtgaa
ggatgceggg
ctggecttaac

aataccgeac

atacgttgta
catgttgaca
atagcccata
cgeccaacga
tagggacttt
tacatcaagt
cegectggea

acgtattagt

cagaaccaga
gcagceccacc
cttcaceggce
ggagggcgec
cgagaaggcc
ctteggegac
agaccaggcg
ccecctcecec
aaatgaggaa
ggggcaggac
gggctetatyg
cteatgagey
acatttececece
tataaaaata
aacctetgac
agcagacaag
tatgcggeat

agatgcgtaa

Artificial sequence

tcecatatecat
ttgattattyg
tatggagtte
cococgecea
ccattgacgt
gtatcatatg
ttatgcccag

catecgetatt

agcggcggea
ttcagcgtge
aacaccgagg
aagccegagyg
accaacccca
aacgecogagy
cctggateca
gtgecttect
attgecatege
agcaaggggg
ggtggettte
gatacatatt
gaaaagtgce
ggcgtatceac
acatgcaget
ccegtecaggg
cagagcagat

ggagaaaata

VR4769, Ligation of Inverted NP into

aatatgtaca
actagttatt
cgcgttacat
ttgacgtecaa
caatgggtag
ccaagtacge
tacatgacct

accatggtga
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acaccaacca
agagaaacct
gcagaaccag
aggtgtectt
tegtgectag
agtacgacaa
gatctgetgt
tgacectgga
attgtetgag
aggattggga
caccoocacod
tgaatgtatt
acctgacgte
gaggcccttt
cocggagacg
cgegteageg
tgtactgaga

coegcateaga

VR4756

tttatattgg
aatagtaate
aacttacggt
taatgacgta
agtatttacg
ccectattga
tatgggactt

tgegatttty

gcagagagce
gececttegag
cgacatgaga
cagaggcaga
cttcgacatg
ctgatecagte
gccttetagt
aggtgecact
taggtgtcat
agacaatagc
cattattgaa
tagaaaaata
taagaaacca
cgtctegege
gtecacagctt
ggtgttggeg
gtgcaccata

ttggctat

ctcatgtcca
aaﬁtacgggg
aaatggcceyg
tgttececcata
gtaaactgec
cgtcaatgac
tectacttgy

gcagtacatc

6780

6840

6200

6360

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7738

60

120

180

240

300

360

420

480



aatgggcgty
aatgggagtt
gcecccattga
cgtttagtga
agacaccggg
cgtgccaaga
atgeatgcta
tgatggtata
ggtgacgata
ggctatatge
ggggtcecat
gtttttatta
ggctcttcetce
gctcatggte
caatgcecac
atgagegtgg
aagaagatgc
cggtgctgtt
ccaccagaca
gtcaccgteg
tgttetctet
tgtctttget
aatcetgtca
tgagecgagga
aaataacatg
tggggeccaaa
catatacaac
atgtgaacag
tccattaata

gcaaatggct

gatagcggtt
tgttttggcea
cgcaaatggyg
accgtcagat
accgatcecag
gtgacgtaag
tactgttttt
gcttagcecta
ctttcecatta
caatactetg
ttattattta
aacatagcgt
cggtagcggc
gctcggcage
caccaccagt
agattggget
aggcagctga
aacggtggag
taatagctga
teggatateg
atcgttecat
dggaaaaaca
cctectgacta
ctgcagcgta
gacagagcag
gaaatagcac
agaatggggg
attgetgact
aggéatgaga

ggatcaagtg

tgactcacgg
ccaaaatcaa
cggtaggegt
cgcctggaga
ccteocgegge
taccgectat
ggcttggggce
taggtgtggag
ctaatccata
tecttecagag
caaattcaca
gggatctcca
ggagcttcca
tecttgctee
gtgccgcaca
cgcacggctg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgccac
caggcceect
cagatcttga
aggggatttt
gacgctttgt
ttaaactata
tcagttatte
ctgtaaccac
cccagcacaqg

acagaatggt

agcaggcagc

ggatttccaa
cgggacttte
gtacggtagg
cgccatccac
cgggaacggt
agactctata
ctatacacce
ttattgacca
acatggectcet
actgacacgg
tatacaacaa
cgecgaatete
cateccgagcece
taacagtgga
aggcegtgge
acgcagatgyg
tetgataaga
tctgagcagt
gactgttcct
catgagcctt
caaagccgaa
ggctcteatg
ggggtttgty
ccaaaatgcc
tagaaaactt
tgctggtgca
tgaagtggce
gtctcatagg

tttggccage

ggaggccaty
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gtotceaccce
caaaatgtcg
aggtctatat
gctgttttga
gcattggaac
ggcagacccc
ccgcttectt
ttattgacca
ttgccacaac
actctgtatt
cgcegteccce
gggtacgtgt
ctggtcececat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttgct
ttccatgggt
ctaaccgagyg
atcgegcaga
gaatggctaa
ttcacgectea
ctcaatggga
aagagggaga
cttgeceagtt
tttggecetgg
caaatggtgg
actacagcta

gaaattgecta

cattgacgte
taacaactcc
aagcagagct
cctccataga
gcggattecc
tttggctett
atgctatagg
ctcoectatt
tatetetatt
tttacaggat
cgtgccogea
tececggacatg
gcctecageg
aggcacagca
gtgtctgaaa
gcageggeag
actccegttg
gccgegegeyg
cttttetgea
tcgaaacgta
gacttgaaga
agacaagacc
ccgtgcceag
atggggatce
ttacattecca
gcatgggcect
tatgtgcaac
caacaaccaa
aggctatgga

gtcaggccag

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



gcaaatggtg
agatgatctt
attcaagtga
ggattcttga
gagggcecttc
agaatgectgt
accacgtgtg
tgttggtttt
gttcggetge
tcaggggata
aaaaaggccg
aatcgacgcet
ccccoctggaa
tcecgeoettte
agttcggtgt
gaccgctgeyg
tcgeccactgg
acagagttct
tgegetetge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
gactcatacc
atgagagctt
cggtetgegt
attcaacaaa
taaccaatte

caggattatc

caggcaatga
cttgaaaatt
cocecgettgtt
tcgtettttt
tacggaagga
ggatgctgac
atccagatct
ttgtgtggta
ggcgageggt
acgcaggaaa
cgttgctggce
caagtcagag
gctccctegt
tcecctteggg
aggtcgtteg
ccttatcecgg
cagcagccac
tgaagtggtyg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactcggggy
aggcctgaat
tgttgtaggt
tgtcgggaag
gcegeegteco
tgattagaaa

aataccatat

gagccattgg
tgcagaccta
gttgectgcga
ttcaaatgca
gtacctgagt
gacagtcatt
acttectggct
ctetteeget
atcagctcac
gaacatgtga
gtttttecat
gtggcgaaac
gcgctctect
aagcgtggcg
ctcecaagetg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatettt
ggtcatgaga
taaatcaatc
tgaggcacct
gggggggcge
cgccccatca
ggaccagttg
atgcgtgate
cgtcaagtca
aactcatecga

ttttgaaaaa

gactcatecct
tcagaaacga
gtatcattgg
tctategact
ctatgaggga
ttgtcagecat
aataaaagat
tectegetea
tcaaaggcgg
gcaaaaggcc
aggctcegece
ccgacaggac
gttcegacee
ctttctcata
ggctgtgtgc
cttgagtcea
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagecga
tgaggtctgc
tccagecaga
gtgattttga
tgatccttea
gcgtaatgct
gcatcaaatyg

gccgtttctg

Page 116

agctecagtyg
atgggggtgc
gatcttgcac
cttcaaacac
agaatatcga
agagctggag
cagagctcta
ctgactcget
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgecegettac
gctcacgetyg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagectcttyg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtetatt
ctecgtgaaga
aagtgaggga
acttttgett
actcagcaaa
ctgeccagtgt
aaactgcaat

taatgaagga

ctggtctaaa
agatgcaacyg
ttgatattgt
ggtctgaaaa
aaggaacagc
taatcagtcg
gagatctgtyg
gcgcteggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctyg
taggtatcte
cgttcagccce
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tegtteoatee
aggtgttgct
gccacggttg
tgccacggaa
agttcgattt
tacaaccaatl
ttattcatat

gaaaactcac

2340

2400

2460

2520

2580

2640

2700

2760

28240

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

37840

3840

3300

3960

4020

4080

4140



cgaggecagtt

catcaataca’

catgagtgac
gtteaacagg
teattcgtga
aaacaggaat
ctgaatcagg
gtaacecatgce
ccgteagecea
catgtttcag
ctgattgeece
aatttaateg
tattactgtt
caatgtaaca
ctattgtett
tgacacctac
gtggcacctt
ctagaaggca
actgatcagt
atgtcgaage
ctgectetga
cteatgtcge
tcgaagggea
gctectetget
agcteocecaggg
ctggtgetea
aggtcctcga
ttetegttgyg
atgcccacca

tacacgcagy

ccataggatyg
acctattaat
gactgaatce
ccagccatta
ttgegecctga
cgaatgcaac
atattettct
atcatcagga
gtttagtctyg
aaacaactct
gacattatcg
cggcctegag
tatgtaagca
tcagagattt
ccecaatecte
tcagacaatg
ccagggtcaa
cagcagatet
tgtcgtactc
taggcacgat
aggacacctc
tggttetgcee
ggtttetetyg
ggttggtgtt
tgctgctacce
gcttgectet
aggcggegct
gtctgatcag
ggetgtagece

cgggcaggca

gcaagatcct
ttcccectegt
ggtgagaatg
cgctegtecat
gcgagacgaa
cggcgcagga
aatacctgga
gtacggataa
accatctecat
ggcgeategg
cgagececatt
caagacgttt
gacagtttta
tgagacaccce
ccccttgetg
cgatgcaatt
ggaaggecacg
ggatecagge
ctcggegttyg
ggggttggtg
ctegggettyg
ctecggtgttg
cacgctgaag
gecgecgett
catgttgtec
gggggacacc
gtggcaggece
gctgtacacce
ctcectteteg

gectcttgtgg

ggtatcggte
caaaaataag
gcaaaagctt
caaaatcact
atacgcgate
acactgccag
atgectgtttt
aatgcttgat
ctgtaacatc
gcttcccata
tatacccata
ccegttgaat
ttgttcatga
atagagccca
tectgeeeca
tececteatttt
ggggaggggce
gectggteta
tcgececgaaga
gccttctegt
gegeeocteea
ccggtgaagg
gtgggctgea
ctggttctga
atgttetegt
ttggtgectc
atccacacca
tggctgttct
aagtegtage

gceacgetge
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tgegattceg
gttatcaagt
atgcatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
cceggggate
ggtcggaaga
attggecaacg
caatecgatag
taaatecagca
atggectcata
tgatatattt
ccgcateececo
ccccaccecce
attaggaaag
aaacaacaga
gagcggcage
agtagetgce
cgcteagete
teattetgat
cggceatcac
cgctgatetg
tggecececagta
tgctggcgat
tgatgaagct
gctggctett
gcagcagett
cgetgeteac

ctcteaggat

actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttge
attgtcgeac
tecatgttgy
acaccecttyg
ttatettgty
agecatgecetg
cagaatagaa
gacagtggga
tggctagcaa
gatgtggteg
ctcgtfgctc
gaacacgcct
gatcteggcet
ggtgectectte
gccggegetg
tctgettcte
ctgecacgect
cagcagtcte
gtgggcgggy
gaaggggteg
ggcggggceceyg

cagggcgett

4200

4260

4320

4380

4440

4500

4560

4620

4680

47490

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940



ctggeccagga
tggtcecatca
ctctegtagg
atgcctcectet
gcgeeggegy
gggtccatge
ctgtgccaga
ctcecagatte
tecactette
tceteocaggt
aggctgttct
atgtagaatc
ttctgtctet
atggtggecga
gcacaccaat
caatatctct
cctteoctaat
tttectectcect
tattgcataa
ggactcctaa
cagatacgeg
agattecttca
cactactcag
tcagageaga
gecatttatea
aacaaatagy
ttattatcat
gttteggtga
gtctgtaage
ggtgtegagy

tacggtgtga

agatcaggtc
tggctctctg
cgcttctggt
tgateattct
cgcegettct
cggteegeac
tcatcatgtyg
ttctgatcte
tgtagatggg
atctgtttct
ggatcagtct
tgccgatgcc
cgcegteggt
attegatatc
gtggtgaatg
gcaatgegga
aaggcacgat
tgtaaggcat
gactacattt
cegecgtacaa
tatatctgge
tgcaattgte
cgacctccaa
ttgtactgag
gggttattgt
ggtteecgege
gacattaacc
tgacggtgaa
ggatgecggg
ctggcttaac

aataccgeac

ctcgatcteca
ggcggeggte
ctttctgecg
gatcagctce
tctgggeagag
cagggctctg
ggtcaggceg
ctecttgtcey
gccgecggte
tctetegteg
gecectcgtag
gtcgatcate
ctecatctge
tgatcacacg
gtcaaatggce
attcagtggt
cgtaccacct
gttgctaact
cocccteccet
cegaagcecece
ccgtacateg
ggtcaagcct
cacacaagca
agtgcaceat
ctcatgageg
acatttcecce
tataaaaata
aacctctgac
agcagacaag
tatgeggeat

agatacgtaa

gcgttgcegg
tggaacttgc
ttetcgeetce
atcaccatgg
gtgctgeoct
gttctctggt
geggtggegt
tacagcacca
ttettggggt
aaggegctca
tcactcagcet
ttgcecacge
tcgtagette
tgtegacgac
gtctagagta
tcgtcocaatc
tacttcecacc
categttacc
atgcaaaage
gcttttegee
cgaagcagcg
tgcecttgttg
gggagcagat
agtggectttce
gatacatatt
gaaaagtgecc
ggcgtateac
acatgeagct
cccgteaggg
cagagcagat

ggagaaaata

Page 118

ggtttctget
ccttcaggat
tccagaagtt
tgecgatgcce
gcatecagget
aggtggtgtc
cctcgecogtt
getcteteat
cecttgecegge
gecaccattct
tcagctcggt
tggctctgat
tettggtgceo
ggtgacggaa
tcgagcectagg
catgtecagac
aatcggcaty
atgttgcaag
gaaactacta
taaacacacce
caaaacgcct
tagecttaaat
actggcettaa
cocecccecece
tgaatgtatt
acctgacgtce
gaggccettt
cccggagacyg
cgegtcageg
tgtactgaga

ccgcatcaga

ctccoggace
gttgcacatt
tctgtegttg
cttcaecggceg
gcacattctyg
gttcaggttg
gttggectgt
crcacttgeeg
gotggggtge
ctegatggte
gcacatctgg
cteggtggcg
ctggetggee
gettggaggt
cacttaaata
ccgtctgttyg
cacggtgctt
actacaagag
tatcctgagg
ctagteccct
aaccctaagc
tttgetegeyg
ctatgeggea
cattattgaa
tagaaaaata
taagaaacca
cgtctcgcege
gtecacagctt
ggtgttggey
gtgecaccata

ttagetat

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6300

6960

7020

7080

71440

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7798



«<210>
«211>
«212>
<213

101
5161
DNA

«220>
223>

<400> 101
tcgegegttt

cagcttgtct
ttggcgggtyg
accatatgcg
ctattggetg
agctacaaca
ttttgegetyg
gtttaggcga
gtttocgettt
aacatggtaa
cgattggtgg
acatggattg
ctcgatacaa
catctctcet
cgttetgeeg
aaagctcagg
ccggetetec
tgtagtctga
taacagactg
gccaccatga
ccectecaaag
cttgaggcte
attttggggt
tttgteccaaa

ctatatagaa

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
ctecctgett
aggcaaggct
cttecgegatg
aaagcgggge
tgcataggga
cgatgagtta
aagtaaggtg
gacgaaccac
taaacgccecat
tcacgogecoo
cctecegect
tcgagaccgg
acgctttgec
gcagtactecg
ttcctticea
gccttectaac
ccgaaatcege
tcatggaatyg
ttgtgttcac
atgcectcaa

aacttaagag

Artificial sequence

VR4770, M2 Insert Replacing WNV Insert in VR&430

ggtgaaaacc tctgacacat gcagctcccog gagacggtea

gcegggagea gacaagceccyg tcagggegeg tcagegggtg

cttaactatg cggcatcaga geagattgta ctgagagtge

ccgcacagat gecgtaaggag aaaataccgce atcagattgg

gtgtgttgga ggtcgetgag tagtgcgega gcaaaattta

tgaccgacaa ttgcatgaag aatctgctta gggttaggeg

tacgggccag atatacgegt atctgagggg actagggtgt

tteggttgta cgecggttagg agteccctca ggatatagta

gggggaaatyg tagtcttatg caatactctt gtagtettge

gcaacatgec ttacaaggag agaaaaagca cecgtgcatgce

gtacgatcgt gecttattag gaaggcaaca gacgggtcetg

tgaattecege attgecagaga tattgtattt aagtgcctag

ttgaccattce accacattgg tgtgcacctc catcggcteg

gocegecctace ctgaggcecge catccacgece ggttgagtceg

gtggtgeccte ctgaactgecg tcegeocgtet aggtaagttt

gectttgtee ggegetecet tggagoctac ctagactceag

tgaccctget tgetcaacte tagttaacgg tggagggcag

ttgctgecge geogegccacce agacataata gcoctgacagac

tgggtetttt ctgcagtcac cgteogtogga tatcgaatte

acgtatgttc tctcetategt tcocatcagge

cgaggtcgaa

gecagagactt gaagatgtct ttgctgggaa aaacacagat

getaaagaca agaccaatce tgtcacctet gactaagggg

gcteacegtg cocagtgage gaggactgca gegtagacgce

gatccaaata acatggacag agcagttaaa

tgggaatggy

ggagattaca ttccatgggg ccaaagaaat agcactcagt

Page 119

60
120
180
240
300
360
420
480
540
600
660
720
780
‘840
200
960
1020
1080
1140
1200
1260
1320
1380
1440

1500



tattctgctg
accactgaag
cacaggtctc
atggttttgg
gcageggagg
attgggactc
acctatcaga
tgcgagtatc
atgcatctat
tgagtctatg
tcattttgtc
gttgecagcec
ctcccactgt
attctattct
gcaggcatge
gttcctectg
gcccctggtt
cttcaatcce
accaaaccta
gggagagaaa
ccatgattta
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggecgttteece
atacctgtce
gtatctcagt
tcagcccgac
cgacttateg

cggtgctaca

gtgecacttge
tggcectttgg
ataggcaaat
ccagcactac
ccatggaaat
atcctagcetce
aacgaatggg
attgggatct
cgactettca
agggaagaat
agcatagagce
atctgttgtt
cctttcctaa
ggggggtagg
tggggatgey
ggccagaaag
cttagttcca
acccgctaaa
gectecaaga
atgcctecaa
aggccatecat
cggctgegge
ggggataacyg
aaggccgcgt
cgacgctecaa
cctggaaget
gocctttetec
teggtgtagg
cgctgegect
ccactggcag

gagttcttga

cagttgcatg
cctggtatgt
ggtggcaaca
agctaaggct
tgctagtcag
cagtgctggt
ggtgcagatg
tgecacttgat
aacacggtét
atcgaaagga
tggagtaatc
tgccecctece
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gccccactca
gtacttggag
gtgggaagaa
catgtgagga
ggccttaate
gagcggtate
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttegagaag
tegttegete
tatccggtaa

cagccactygg

agtggtggcce

ggcctcatat
gcaacatgtyg
accaatccat
atggagcaaa
gccaggcaaa
ctaaaagatg
caacgatﬁca
attgtggatt
gaaaagaggg
acagcagaat
agtcgagatc
ccgtgectte
aaattgcatc
acagcaaggg
tgggtaccca
atcceccttcet
taggacactc
cggtctetec
attaaagcaa
agtaatgaga
ttcegettee
agctcactca
catgtgagea
ttteccatagy
gcgaaacccg
ctctoctgtt
cgtggcgett
caagctggge
ctatcgtctt
taacaggatt

taactacggc
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acaacagaat
aacagattge
taataaggca
tggctggatce
tggtgcaggce
atcttettga
agtgacccge
cttgatcgtce
ccttectacgg
gctgtggatyg
cagatctgct
cttgaccectyg
gecattgtectyg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagctecagy
ctecececteatc
gataggectat
gaaatcatag
tegetcacty
aaggcggtaa
aaaggccagc
ctecegeeecc
acaggactat
ccgaccectge
tetcataget
tgtgtgeacy
gagtccaace
agcagagcga

tacactagaa

gggggctgta

tgactcceccag
tgagaacaga
aagtgagcag
aatgagagcc
aaatttgecag
ttgttgttgce
ttttttteaa
aaggagtacc
ctgacgacag
gtgccttcta
gaaggtgcca
agtaggtgte
gaagacaata
aattgacceg
ccctgtecac
agggctccge
agcccaccaa
taagtgcaga
aattttaagg
actegetgecy
tacggttatc
aaaaggccag
ctgacgageca
aaagatacca
cgcttaccgg
cacgctgtag
aaccceecgt
cggtaagaca
ggtatgtagg

gaacagtatt

1560

1620

1680

1740

1800

1860

1220

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
tgttgetgac
acggttgatg
cacggaacgyg
tcgatttatt
aaccaattaa
ttcatatcag
aaétcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttatteca
caattacaaa
ttttecacctg
gtggtgagta
ataaattccg
cctttgeceat
atecgecacctg
atgttggaat
cccecttgtat
tettgtgeaa
tattgaagca
aaaaataaac

gaaaccatta

gctctgctga
accaccgctg
aggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgecctgac
tcataccagg
agagctttgt
tectgegttgt
caacaaagcc
ccaattctga
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttegtgattg
caggaatcga
aatcaggata
accatgecate
tcageceagtt
gtttcagaaa
attgccegac
ttaatcgegg
tactgtttat
tgtaacatca
tttatcaggg
aaataggggt

ttatcatgac

agccagttac
gtagecggtgg
aagatcettt
ggattttggt
gaagttttaa
taatcagtga
tegggggggg
cctgaatcgce
tgtaggtgga
cgggaagatyg
gccgteccegt
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gcecattacgc
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtectgacc
caactectggce
attategecga
cctecgageaa
gtaagcagac
gagattttga
ttattgtctce
tcocgegeaca

attaacctat

cttcggaaaa
tttttttgtt
gatcttttect
catgagatta
atcaatctaa
ggcacctatc
ggggcgctga
cccatcatce
ccagttggatg
cgtgatctga
caagtcagcg
tcatcgagca
tgaaaaagcc
agatcctggt
ccctecgtcaa
gagaatggca
tecgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcgggcet
gceccatttat
gacgtttcece
agttttattg
gacacaacgt
atgagcggat
tttcceocegaa

aaaaatagge
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agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
ggtctgecte
agccagaaag
attttgaact
tcctteaact
taatgctctg
tcaaatgaaa
gtttectgtaa
atecggtctge
aaataaggtt
aaagcttatg
aatcactcgce
cgcgatcgcet
ctgccagcgc
ctgttttccc
gcttgatggt
taacatcatt
tcccatacaa
accecatataa
gttgaatatga
ttcatgatga
ggctttcecec
acatatttga
aagtgccacc

gtatcacgag

getcttgate
agattacgcyg
acgctcagtg
tecttcaccta
agtaaacttg
gtctattteg
gtgaagaagg
tgagggagcce
tttgctttgce
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttcttte

atcaaccaaa

‘gttaaaagga

atcaacaata
ggggatcgea
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
gctecataaca
tatattttta
ccceccececat
atgtatttag
tgacgtctaa

gecetttegt

3420

3480

3540

3600

3660

3720

3780

3840

35800

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



«210>
<211>
<212>
<213>

102
DNA
<220
<223>

<400> 102
tcgogegttt

cagcttgtct
ttggcgggtg
accatatgcg
ctattggctg
agctacaaca
ttttgcgetg
gtttaggcecga
gtttegcttt
aacatggtaa
cgattggtyag
acatggattg
ctcocgatacaa
catctcteet
cgttetgecg
aaagctcagg
ccgdactctec
tgtagtctga
taacagactg
geccaccatgg
agacagaacg
ttctacatce
aacagacctga
ctggaggagc

agagtggacg

5684

cggtgatgac
gtaagcggat
tcggggctag
gtgtgaaata
ctccctgctt
aggcaaggct
cttecgcgatg
aaagcggggce
tgeoataggga
cgatgagtta
aagtaaggtyg
gacgaaccac
taaacgccat
tcacgegecc
cctecececgecot
tegagacegyg
acgctttgec
gcagtactcg
ttcettteca
ccagceadgg
ccaccgagat
agatgtgecac
ccategagag
accccagegce

gcaagtggat

Artificial segquence

ggtgaaaacc
gccgggagca
cttaactatg
ccgcacagat
gtgtgttgga
tgaccgacaa
tacgggccag
tteggttgta
gggggaaatyg
gcaacatgece
gtacgategt
tgaattccge
ttgaccattc
gecgecctac
gtggtgectc
geetttgtee
tgaccctgct
ttgctgcege
tgggtectttt
caccaagaga
cagagccagc
cgagctgaag
aatggtactg
cggcaaggac

gagagagctg

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
ggtcgctgag
ttgcatgaag
atatacgegt
cgeggttagg
tagtcttatg
ttacaaggag
gccttattag
attgcagaga
accacattgg
ctgaggcaegc
ctgaactgcg
ggcgectecet
tgcteaactc
gecgcgcecacc
ctgcagteac
agctacgagc
gtgggcaaga
ctgagcgact
agcgectteg
cccaagaaga

gtgctgtacg

Page 122

VR4771, NP Insert Repacing WNV Insert in VR6430

gcagctcccg
tcagggcgceg
gcagattgta
aaaataccgc
tagtgcgcga
aatctgctta
atctgaggyg
agtcccctca
caatactcectt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgcacctc
catcecacgec
tcecgeecgtet
tggagcctac
tagttaacgg
agacataata
cgtcgtagga
agatggagac
tgatcgacgg
acgagggcag
acgagagaag
ccggcggccc

acaaggagga

gagacggtcea
tcagegggtyg
ctgagagtgc
atcagattgg
gcaaaattta
gggttaggey
actagggtgt
ggatatagta
gtagtcttge
ccgtacatgce
gacgggtctg
aagtgcctag
catcggeteg
ggttgagteg
aggtaagttt
ctagactcag
tggagggcag
gctgacagac
tategaatte
cgacggegag
catcggcaga
actgatecag
aaacagatac
catctacaga

gatcagaaga

5161

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

260

1020

1080

1140

1200

1260

1320

1380

1440

1500



atectggagac
tggcacagca
atggacccaca
gceeggegecg
agaggcatca
tacgagagaa
atggaccagg
ctggeccagaa
tgcgtgtacg
gtgggcatcg
aacgagaacc
gaggacctga
agcaccagag
ctggagctga
cagagagcca
cccttogaga
gacatgagag
agaggcagag
ttegacatga
tgatcagtcg
gtttgeeccct
taataaaatg
ggggtggggc
gcggtggget
aagaagcagg
ccagccccac
aaagtacttyg
agagtgggaa
caacatgtga

catggecctta

aggccaacaa
acctgaacga
gaatgtgcag
cegtgaagyy
acgacagaaa
tgtgcaacat
tcegggagag
gcgececctgat
gocccogeagt
accccttcaa
ccgcccacaa
gactgctgag
gcgtgeagat
gaagcagata
gcgccggcoa
agagcaccgt
ccgagatecat
gecgtgttcga
gcaacgaggg
accacgtgtg
ccceoegtgcec
aggaaattgce
aggacagcaa
ctatgggtac
cacatccect
tcataggaca
gagcggtcte
gaaattaaag
ggaagtaatg

atcttccget

cggcgaggac
caccacctac
cctgatgecag
catcggcacc
cttctggaga
cctgaagggc
cagaaaccecc
cctgagaggc
gagcagcggc
gctgetgcag
gagccagctg
cttcatcaga
cgccagcaac
ctgggccatc
gatcégcgtg
gatggcegec
cagaatgatg
goetgagcgac
cagctactte
atccagatct
ttocttgacc
ategecattgt
gggggaggat
ccaggtgetyg
tctctgtgac
ctcatagetce
tcceteoecte
caagataggc
agagaaaktca

tcctegetea

gocecacagocyg
cagagaacca
ggcageacca
atggtgatgg
ggcgagaacg
aagttccaga
ggcaacgccyg
agcgtggcce
tacgacttcyg
aacagccagg
gtgtggatgg
ggcaccaagy
gagaacatgg
agaaccagaa
cagcccaccet
ttcaccggca
gagggcgcca
gagaaggcca
tteggegaca
gctgtgecett
ctggaaggty
ctgagtaggt
tgggaagaca
aagaattgac
acaccctgtce
aggagggctc
atcagcccac
tattaagtgc
tagaatttta

ctgactcget
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gcctgaccea
gagccctggt
tgcccagaag
agctgatcag
gcagaaagac
ccgecgecca
agatcgagga
acaagagctg
agaaggaggyg
tgtacagcct
cctgccacayg
tgtcccececag
acaacatggg
gcggecggcaa
tecagegtgea
acaccgaggyg
agcccgagga
ccaacaccat
acgccgagga
ctagttgcca
ccactcccac
gtcattctat
atagcaggca
ccggttecte
cacgcccectg
cgcettcaat
caaaccaaac
agagggagag
aggccatgat

gcgcteggte

catgatgatc
gcggaccyggce
aagoggcgec
aatgatcaag
cagaagcgce
gagagccatg
cctgatette
cctgececagece
ctacagcctg
gatcagaccc
cgcogcectto
aggcaagctyg
cagcagcacc
caccaaccag
gagaaacctg
cagaaccagc
ggtgtcctte
cgtgecctage
gtacgacaac
gcecatetgtt
tgtcetttcee
tctggggggt
tgctggggat
ctgggccaga
gttcttagtt
cccacceget
ctagcetcea
aaaatgcctce
ttaaggccat

gtteggetge

1560

1620

1680

1740

1800

1860

1520

1580

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2780

2820

2880

2940

3000

3060

3120

3180

3240

3300



ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctccctegt
tccectteggyg
aggtcgtteg
ccttatcegg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagegg
aagaadgatcc
aagggatttt
aatgaagttt
écttaatcag
gactcggggg
aggcctgaat
tgttgtaggt
tgtcgggaag
gececgccgtce
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgectga
cgaatgcaac
atattcttct

atcatcagga

atecagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctceet
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcaga
tggttttttt
tttgatettt
ggtcatgaga
taaatcaatc
tgaggcacct
gggggggcgc
cgccccatca
ggaccagttg
atgcgtgatc
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttccectegt
ggtgagaatg
cgctcegtcat
gcgagacgaa
cggcgcagga
aatacctgga

gtacggataa

tcaaaggcgyg
gcaaaaggcc
aggctecgcc
ccgacaggac
gttcecgacce
ctttctecata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaage
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
tgaggtctgc
tccagccaga
gtgattttga
tgatccttca
gecgtaatget
gcatcaaatg
gcegtttetg
ggtatcggtce
caaaaataag
gcaaaagctt
caaaatcact
atacgecgatc
acactgccag
atgctgtttt

aatgcttgat

taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgecttac
gctcacgctg
acgaaccccc
acccaataag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
ctcgtgaaga
aagtgaggga
acttttgctt
actcagcaaa
ctgccagtgt
aaactgcaat
taatgaagga
tgcgattceg
gttatcaagt
atgcatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
cccggggatce

ggtcggaaga

Page 124

atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccgacaaa
gcgcadgaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcec
aggtgttgct
gccacggttg
tgccacggaa
agttcgattt
tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtda

ggcataaatt

tcaggggata
aaaaaggccg
aatcgacgct
ccccecctggaa
tecegecttte
agttcggtgt
gaccgectgceg
tcgccactgg
acagagttct
tgcactctgce
caaaccaccyg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgecct
gactcatacc
atgagagctt
cggtctgegt
attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
dgtaaccatgc

ccgtcageca

3360

3420

3480

3540

3000

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



gtttagtctg
aaacaactct
gacattatcg
cggcctcgag
tatgtaagca
tcagagattt
gggttattgt
ggttcecgege
gacattaacc
<210>
<211>

<212>
<213>

103
DNA
<220>»
<223>

<400> 103
tcgcgegttt

cagettgtet
ttggcgggtg
accatatgcg
ctattggctyg
agctacaaca
ttttgegetg
gtttaggcga
gtttegettt
aacatggtaa
cgattggtgy
acatggattg
ctegatacaa
catctctect
cgttctgecyg

aaagctcagé

4473

accatctcat
ggcgecatcogg
cgagcccatt
caagacgttt
gacagtttta
tgagacacaa
ctcatgageg
acatttceccc

tataaaaata

cggtgatgac
gtaagcggat
teggggetgg
gtgtgaaata
ctcecectgett
aggcaagget
cttecgegatyg
aaagcggggc
tgeataggga
cgatgagtta
aagtaaggtg
gacgaaccac
taaacgceat
tcacgogccce
cctocoegect

tegagacegg

ctgtaacatc
gcttceccata
tatacccata
coccgttgaat
ttgttcatga
cgtggctttce
gatacatatt
gaaaagtgcc

ggcgtatcac

Artificial sequence

attggcaacg
caatcgatag
taaatcagca
atggctcata
tgatatattt
CCCCCoceee
tgaatgtatt
acctgacgtc

gaggcccttt

ctacctttge
attgtcgcac
tccatgttgg
acaccccttg
ttatcttgtg
cattattgaa
tagaaaaata
taagaaacca

cgtc

ggtgaaaacc tctgacacat gcagctcccg

gccgggagcea
cttaactatg
ccgcacagat
gtgtgttgga
tgaccgacaa
tacgggccag
tteggttgta
gggggaaatyg
gcecaacatgec
gtacgategt
tgaattcege
ttgaccatte
gcecgeocctac
gtggtgectc

gecetttgteco

gacaagcccyg
cggcatcaga
gcgtaaggag
ggtegctgag
ttgcatgaag
atatacgcgt
cgcggttagg
tagtcttatg
ttacaaggag
gecettattag
attgcagaga
accacattgg
ctgaggecge
ctgaactgecg

agecgctecet
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tcagggcgeg
gcagattgta
aaaataccgc
tagtgcgcga
aatectgctta
atctgagggg
agtcccctca
caatactctt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgeacetc
catccacgce
tcegeegtet

tggagectac

catgtttcag
ctgattgecece
aatttaatcg
tattactgtt
caatgtaaca
gcatttatca
aacaaatagg

ttattatcat

VR4772, M2 Insert Replacing WNV Insert from VRE430

gagacggtca
tcagcgggtyg
ctgagagtgc
atcagattgg
geaaaattta
gggttaggceg
actagggtgt
ggatatagta

gtagtcttgce

ccgtgeatge

gacgggtctg
aagtgcctag
catcggeteg
ggttgagteg
aggtaagttt

ctagactceag

5220

5280

5340

5400

5460

5520

5580

5640

5684

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cecggetetee
tgtagtctga
taacagactg
gccaccatga
tgcaacgaca
atcectgtagga
ctgaagagag
gagcagcaga
tcagtegaga
cececegtgect
ggaaattgca
ggacagcaag
tatgggtacc
acatccecctt
cataggacac
agcggtetet
aaattaaagc
gaagtaatga
tettecgett
tcagctcact
aacatgtgag
tttttececata
tggecgaaacc
cgctetectg
agcgtggegce
tcecaagcetygg
aactategte
ggtaacagga
cctaactacyg
acctteggaa

ggttttttty

acgctttgee
gecagtacteg
ttccttteeca
gcecctgetgac
gcagecgacce
tcetggacag
gccecagcac
acgececatgga
teccagatctg
teccttgacce
tcgcattate
ggggaggatt
caggtgctga
ctetgtgaca
tcatagctcea
cccteectea
aagataggct
gagaaatcat
cctegeteac
caaaggcggt
caaaaggcca
ggctcecgece
cgacaggact
tteegaccet
tttcteatag
actgtgtgca
ttgagtccaa
ttagcagage
gctacdctag
aaagagttgg

tttgcaageca

tgaccctget
ttgectgecge
tggatctttt
cgaggtggag
cectggtggtg
actgttette
cgagggcgtg
cgeccgacgac
ctgtgeccette
tggaaggtgce
tgagtaggtg
gggaagacaa
agaattgacc
caccctgtece
ggagggctee
tecagecccace
attaagtgeca
agaattttaa
tgactegetg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gcegecttace
ctcacgetgt
cgaacccccec
cceggtaaga
gaggtatgta
aagaacagta
tagetettga

gcagattacg

tgecteaacte
gecgegecace
ctgcagtcac
accecccatca
gcegecagea
aagtgecatet
ccecgagagcea
agccactteg
tagttgccag
cactccecact
tecattctatt
tagcaggcat
cggttcctee
acgcccctgg
gecectteaate
aaaccaaacc
gagggagaga
ggccatgatt
cgeteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegttte
ggatacctgt
aggtatctea
gttcagecceg
cacgacttat
ggcggtgeta
tttggtatct
teceggcaaac

cgcagaaaaa
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tagttaacgg
agacataata
cgtegtcgga
gaaacgagtg
tecateggeat
acagactgtt
tgagagagda
tgagcatcga
ccatetgttg
gtectttect
ctggggggtg
gctggggatg
tgggcecagaa
ttettagtte
ccaccegeta
tagecctecaa
aaatgcctcc
taaggcecatce
tteggetgeg
caggggataa
aaaaggccge
atcgacgcete
ccectggaag
ccgectttet
gtteagtgta
accgctgege
cgccactagc
cagagttett
gcegcetctget
aaaccacecge

aaggatctca

tggagggcag
gctgacagac
tatcgaatte
gggctgeaga
cctgcaccetg
caagcacggce
gtacagaaag
gctggagtga
tttgceecte
aataaaatga
gggtggggea
cggtgggete
agaagcaggce
cagccccecact
aagtacttgg
gagtgggaag
aacatgtgag
atggecttaa
gcgageggta
cgcaggaaag
gttgctggeg
aagtcagagg
cteectegtyg
cccttcggga
ggtegttege
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtageggt

agaagatcct

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
240d
2460
2520
2580
2640
2700
2760

2820



ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
ggggggcgcet
gccccatcat
gaccagttgg
tgecgtgatcet
gtcaagtcag
actcatcgag
tttgaaaaag
caagatcctg
tcocectegte
gtgagaatygg
gctegteatce
cgagacgaaa
ggcgcaggaa
atacctggaa
tacggataaa
ccatctcatc
gcgcatcggg
gagcceattt
aagacgtttc
acagttttat
gagacacaac
teatgagegg
catttececeeg
ataaaaatag
<210>

<211
<212>

104
B450
DNA

ctacggggtc

tatcaaaaaqg
aaagtatata
tctcagegat
gaggtctgcee
ccagccagaa
tgattttgaa
gatccttcaa
cgtaatgctce
catcaaatga
ccgtttectgt
gtatcggtcect
aaaaataagg
caaaadctta
aaaatcactce
tacgcgatcg
cactgccagce
tgectgttttce
atgcttgatg
tgtaacatca
cttceccatac
atacccatat
ccattgaata
tgttecatgat
gktggctttce
atacatattt
aaaagtgcca

gcgtatcacg

tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
tcgtgaagaa
agtgagggag
cttttgettt
ctcagcaaaa
tgccagtgtt
aactgcaatt
aatgaaggag
gcgattccga
ttatcaagtg
tgcatttctt
gcatcaacca
ctgttaaaag
gcatcaacaa
ccggggateg
gtcggaagag
ttggcaacgce
aatcgataga
aaatcagcat -
tggctcataa
gatatatttt
ccocooeceec
gaatgtattt
cctgacgtcet

aggccectttce

tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ggtgttgctg
ccacggttga
gccacggaac
gttcgattta
acaaccaatt
tattcatate
aaaactcacc
ctegtecaac
agaaatcacc
tccagacttg
aaccgttatt
gacaattaca
tattttcacc
cagtggtgag
gcataaattc
tacctttgee
ttgtegeace
ccatgttgga
caccecttgt
tatcttgtge
attattgaag
agaaaaataa
aagaaaccat

gte
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actcacgtta
taaattaaaa
gttaccaatg
tagttgcoctg
actcatacca
tgagagcttt
ggtectgegtt
ttcaacaaag
aaccaattct
aggattatca
gaggcagttc
atcaatacaa
atgagtgacg
ttcaacaggce
cattcgtgat
aacaggaatc
tgaatcagga
taaccatgca
cgtcagccag
atgtttcaga
tgattgcccyg
atttaatcgc
attactgttt
aatgtaacat
catttateag
acaaataggg

tattatcatg

agggattttg
atgaagtttt
cttaatcagt
actcgggaggy
ggcctgaatc
gttgtaggtg
gtcgggaaga
ccgeegteocece
gattagaaaa
ataccatatt
cataggatgg
cctattaatt
actgaatcecg
cagccattac
tgcgecectgag
gaatgcaacc
tattcttcta
tcatcaggag
tttagtctga
aacaactctg
acattatcge
ggcctcogage
atgtaagcag
cagagatttt
ggttattgtc
gttecgegea

acattaacct

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4473



<213=>

<220
<223>

<400> 104
tggccattge

acattaccgc
tcattagttc
cctagctgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggegtg
aatgggagtt
gccccattga
cgtttagtga
agacaccggg
cgtgccaaga
atgcatgcta
tgatggtata
ggtgacgata
aggctatatgc
ggagtcccat
gtttttatta
ggetcttetc
gctcatggte
caatgcccac
atgagcgtag
aagaagatgce
cgatgetgtt
ccaccagaca

gtcaccgtcg

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatca;gt
cegectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg
accgtcagat
accgatccag
gtgacgtaag
tactgttttt
gcttagccta
ctttccatta
caatactctg
ttattattta
aacatagegt
cggtagcggce
gcteggeagce
caccaccagt
agattgggct
aggcagcetga
aacggtggag
taatagctga

tcggatatceg

Artificial sequence

tcecatatcat
ttgattattg
tatggagttc
ccceegececa
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggcgt
cgcctggaga
cctececgegac
taccgectat
ggcttgggge
taggtgtggg
ctaatccata
tccttcagag
caaattcaca
gggatcteeca
ggagettcca
tcecttgetee
gtgccgcaca
cgcacggetg
gttgttgtat
ggcagtgtag
cagactaaca

aattcgcecac

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgy
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa
cgggactttce
gtacggtggg
cgccateccac
cgggaacggt
agactctata
ctatacach
ttattgacca
acatggctct

actgacacgg

tatacaacaa

cgcgaatcte
catccgagcc
taacagtgga
aggccgtggce
acgcagatag
tetgataaga
tetgagecagt
gactgttcct

catgagcctt
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tttatattgyg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
ccecctattga
tatgggactt
tgeggttttg
gtctecaccc
caaaatgtcg
aggtctatat
gctgttttga
gcattggaac
ggcacaccce
ccgcttectt
ttattgacca
ttgccacaac
actctgtatt
cgccgtccce
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttget
ttececatgggt

ctaaccgagg

ctcatgtcca
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcce
cgtcaatgac
tectacttag
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
ccteccataga
gcggattece
tttggctctt
atgctatagg
ctececctatt
tatetctatt
tttacaggat
cgtgcecegea
teceggacatg
gecctecageg
aggcacagca
gtgtctgaaa
gcageggcayg
actccegttg
gccgegegeyg
cttttctgca

tegaaacgta

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



tgttctetet
tgtetttget
aatcctgtea
tgagegagga
aaataacatg
tggggccaaa
catatacaac
atgtgaacag
tccattaata
gcaaatggct
gecaaatggty
agatgatcett
attcaagtga
ggattcttga
gagggeccttc
agaatgetgt
accacgtgtg
tgttggtttte
gttcggectge
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
teegectttc
agttcggtgt
gaccgctgog
tcgeccactag
acagagttct
tgcgetotge

caaaccaccg

atcgttecat
gggaaaaaca
cctetgacta
ctgeagecgta
gacagagcag
gaaatageac
agaatggggg
attgctgact
aggcatgaga
ggatcaagtyg
caggcaatga
cttgaaaatt
cocogettgtt
tegtettttt
tacggaagga
ggatgctgac
atccagétct
ttgtgtggta
ggcgageggt
acgcaggaaa
cgttgctgac
caagtecagag
gctecectegt
tecctteggy
aggtegttcg
ccttatcegg
cagcagccac
tgaagtggtg
tgaagccagt

ctggtagegg

caggcceccct
cagatcttga
aggggatttt
gacgetttgt
ttaaactata
tocagttatte
ctgtaaccac
cccagcacag
acagaatggt
agcaggcage
gagecattgg
tgcagaccta
gttgctgega
ttcaaatgea
gtacctgagt
gacagtcatt
acttetggct
ctctteceget
atcagctcac
gaacatgtga
gtttttcecat
gtggcgaaac
gegeteteet
aagegtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttegga

tggttttttt

caaagccgaa
ggctcteaty
ggggtttgtg
ccaaaatgec
tagaaaactt
tgectggtgca
tgaagtggeco
gtetcatagg
tttggccagc
ggaggeeatg
gactcatcct
tcagaaacga
gtatcattgyg
tctategact
ctatgaggga
ttgtcagecat
aataaaagat
tcctegcetea
tcaaaggcgg
gcaaaaggcc
aggctecegec
ccgacaggac
gttccgaccc
ctttectcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaadagttg

gtttgcaagce
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atcgcgcaga
gaatggctaa
ttcacgctca
cteaatagga
aagagggaga
cttgeccagtt
tttggectgg
caaatggtgg
actacagcta
gaaattgcta
agctccagtg
atgggggtge
gatcttgeac
cttcaaacac
agaatatcga
agagectggag
cagagcteta
ctgactcgcect
taatacggtt
agcaaaaggc
ccecctgacga
tataaagata
tgeegettac
gctcacgetg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctettg

agcagattac

gacttgaaga
agacaagacc
ccgtgceccag
atggggatec
ttacattecca
gecatgggcct
tatgtgcaac
caacaaccaa
aggctatgga
gtcaggccag
ctggtctaaa
agatgcaacg
ttgatattgt
ggtctgaaaa
aaggaacagc
taatcagtcg
gagatctgtg
gegecteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggataccetg
taggtatcte
cgttecageec
acacgactta
aggcggtget
atttggtatc
atccggcaaa

gcgcagaaaa

1740

1800

1860

1920

1880

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



aaaggatcte
aactcacgtt
ttaaattaaa
agttaccaat
atagttgecct
gactcatacc
atgagagctt
cggtctgegt
attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tecattecgtga
aaacaggaat
ctgaatcagg
gtaaccatgce
ccgtcagccea
catgtttcag
ctgattgccc
aatttaatcg
tattactgtt
caatgtaaca
ggagaaaata
tgagtaatgce
gaagaatctg
gegtatctga
taggaatcce

tatgcaatac

aagaagatcce
aagggatttt
aatgaagttt
gcttaatcag
gactcggggyg
aggcctgaat
tgttgtaggt
tgtcgggaag
gecegeecgtcee
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcec
ccagccatta
ttgecgectga
cgaatgcaac
atattcttct
atcatcagga
gtttagtctyg
aaacaactct
gacattatcyg
cggcctegag
tatgtaagceca
tcagagattt
ccgcatcaga
gcgagcaaaa
cttagggtta
ggggactagg
ctcaggatat

tcttgtagtc

tttgatettt
ggtcatgaga
taaatcaatc
tgaggcacct
gggggggcgc
cgccccatca
ggaccagttg
atgcgtgatc
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttceeectegt
ggtgagaatg
cgctecgtcat
gcgagacgaa
cggcgcagga
aatacctgga
gtacggataa
accatctcat
ggcgcatcgg
cgagcccatt
caagacgttt
gacagtttta
tgagacacta
ttgactattyg
tttaagctac
ggegttttge
gtgtgtttag
agtagtttcg

ttgcaacatg

tctacggagt
ttatcaaaaa
taaagtatat
atctcagcga
tgaggtctge
tccagccaga
gtgattttga
tgateccttea
gegtaatget
gcatcaaatyg
gcegtttctg
ggtatcggte
caaaaataag
gcaaaagctt
caaaatcact
atacgecgatc
acactgccag
atgctgtttt
aatgcttgat
ctgtaacatc
gcttceccecata
tatacccata
cccgttgaat
ttgttcatga
tgcggtgtga
gctgectcect
aacaaggcaa
gctgecttege
gcgaaaagcg
cttttgcata

gtaacgatga
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ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
ctcgtgaaga
aagtgaggga
acttttgctt
actcagcaaa
ctgccagtgt
aaactgcaat
taatgaagga
tgcgattcecg
gttatcaagt
atgcatttet
cgcatcaacc
gctgttaaaa
cgcatcaaca
ccocggggatce
ggtcggaaga
attggcaacyg
caatcgatag
taaatcagca
atggctcata
tgatatattt
aataccgcac
gecttatgtgt
ggcttgaccg
gatgtacggy
gggctteggt

gggaggggga

gttagcaaca

gtggaacgaa
ctagatcett
ttggtctgac
tegttecatee
aggtgttgcet
gccacggtty

tgccacggaa

‘agttegattt

tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttge
attgtcgcac
tccatgttgyg
acaccccttg
ttatecttgtg
agatgcgtaa
tggaggtege
acaattgcat
ccagatatac
tgtacgcggt
aatgtagtct

tgccttacaa

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4520

5100

5160

5220

5280

5340



ggagagaaaa
ttaggaaggce
gagatattgt
ttggtgtgea
ccgecatcea
tgegtecgece
cccttggage
actctagtta
caccagacat
tcaccgtegt
gagcagatgy
aagatgateg
gactacgagg
ttcgacgaga
aagaccggeyg
tacgacaagg
gccggcectga
accagagccce
accctgececca
atggagctga
aacggcagaa
cagaccgccg
gccgagatecg
gcccacaaga
ttcgagaagg
caggtgtaca
atggcctgece
aaggtgtccc

atggacaaca

agaagcggeg

agcaccgtge
aacagacggg
atttaagtgc
ccteccatcegyg
cgceggttga
gtctaggtaa
ctacctagac
acggtggagg
aatagctgac
cggatatcga
agacecgacgg
acggcatecgg
gcagactgat
gaagaaacag
gcccecatcta
aggagatcag
cccacatgat
tggtgcggac
gaagaagcgg
tcagaatgat
agaccagaag
cccagagagc
aggacctgat
gctgectgec
agggctacag
gcctgatcag
acagcgccgce
ccagaggcaa
tgggcagcag

gcaacaccaa

atgecegattyg
tctgacatgg
ctagctcgat
ctegeatcetce
gtcgegttet
gtttaaagct
tcagcecgget
gcagtgtagt
agactaacag
attcgeccacc
cgagagacag
cagattctac
ccagaacagc
atacctggag
cagaagagtyg
aagaatctgg
gatctggcac
cggcatggac
cgcegeegge
caagagaggc
cgcctacgag
catgatggac
cttcctggece
cgcctgegtg
cctggtggge
acccaacgag
cttcgaggac
gctgageacce
caccctggag

ceagoagaga

gtggaagtaa
attggacgaa
acaataaacg
tccttcacge
gecgecteec
caggtcgaga
ctccacgett
ctgagcagta
actgttecectt
atggccagcce
aacgccaccyg
atccagatgt
ctgaccatcg
gagcacccca
gacggcaagt
agacaggeca
agcaacctga
cccagaatgt
gccgeegtga
atcaacgaca
agaatgtgca
caggtccggg
agaagcgccc
tacggcecceg
atcgacccct
aacceccgece
ctgagactgc
agaggcgtgc
c¢tgagaagcea

gccagogcocy
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ggtggtacga
ccactgaatt
ccatttgacce
gccegeegec
gcctgtggtg
ccaggeettt
tgcctgacec
ctcgttgetyg
teccatgggtc
agggcaccaa
agatcagagce
gcaccgagcet
agagaatggt
gecgcecggcaa
ggatgagaga
acaacggcga
acgacaccac
gcagcctgat
agggecategg
gaaacttctg
acatcctgaa
agagcagaaa
tgatcctgag
ccgtgageag
tcaagctgct
acaagagcca
tgagcttcat
agatcgcecag
gatactgggc

gccagatcag

tegtgectta
ccgecattgea
attcaccaca
ctacctgagg
cctecectgaac
gtcecggeget
tgcttgectca
ccgcgegegce
ttttctgcag
gagaagctac
cagcgtgggce
gaagctgagce
gctgagegcece
ggaccccaag
gctggtgctg
ggacgccace
ctaccagaga
gcagggcagce
caccatggtg
gagaggcygag
gggcaagtte
ccceggeaac
aggcagcgtyg
cggctacgac
gcagaacagc
gctggtgtgg
cagaggcacc
caacgagaac
catcagaacc

cgtgcagece

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



accttecagcg
ggcaacaccg
gccaageceg
gccaccaace
gacaacgccg
ccttetagtt
ggtgccactce
aggtgtcatt
gacaatagca
tgacccggtt
tgtccacgcece
gcteegeett
ccaccaaace
gtgcagaggy
tttaaggcca
cagggttatt
ggggttecge
atgacattaa
gatgacggtg
geggatgeeg
ggcectggetta
gaaataccge
<210>
<211>

<2125
<213>

105

DNA

<220>

<223>

<400> 105

B450

tgcagagaaa
agggcagaac
aggaggtgtc
ccatecgtgece
aggagtacga
gccadccatc
ccactgtcet
ctattcetggg
ggcatgetgg
cctectggge
cctggttctt
caatcccacc
aaacctagce
agagaaaatg
tgatttaaag
gtctcatgag
gcacatttcec
cctataaaaa
aaaacctctg
ggagcagaca
actatgcggce

acagatgegt

cctgeecette
cagcgacatg
cttecagagge
tagcttecgac
caactgatca
tgttgtttge
ttcctaataa
gggtggggtg
ggatgcggtg
cagaaagaag
agttccagcc
cgctaaagta
tccaagagtg
cctccaacat
ccagtggct;
cggatacata
cegaaaadgtg
taggegtatc
acacatgcag
agccegteag
atcagagcag

aaggagaaaa

Artificial sequence

gagaagagca
agagccgaga
agaggegtgt
atgagcaacg
gtcgaccacg
ceetecececeg
aatgaggaaa
gggeaggaca
ggctctatgg
caggcacatce
ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
tccececceecce
tttgaatgta
ccacctgacg
acgaggccct
ctcecggaga
ggcgegteag
attgtactga

taccgeatea

VR4774, Ligation of Inverted RSV RNP

taggcecattge atacgttgta tccatatecat aatatgtaca

acattacecgc catgttgaca ttgattattg actagttatt

teattagtte atageccata tatggagttc cgegttacat

cctggetgac cgcccaacga cccccgecca ttgacgtcaa
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ccgtgatggc
tcatcagaat
tcgagetgag
agggcagcta
tgtgatccag
tgecttectt
ttgcatcgca
gcaaggggga
gtacccaggt
cccttetetg
gacactcata
tctcteecte

aaagcaagat

aatgagagaa

cccattattg
tttagaaaaa
tctaagaaac
ttecgtctcge
cggtcacagc
cgggtgttgg
gagtgcacca

gattggcektat

into VR4756

tttatattgg
aatagtaatc
aacttacggt

taatgacgta

cgccttecacce
gatggagggc
cgacgagaag
cttettegac
atctgctgtg
gaccctggaa
ttgtetgagt
ggattgggaa
gctgaagaat
tgacacacce
getcaggagg
ccecteatcage
aggctattaa
atcatagaat
aagcatttat
taaacaaata
cattattate
gcgttteggt
ttgtetgtaa
cgggtgtegg

tatgecaatgt

ctcatgteca
aattacgggg
aaatggceceg

tgttececata

7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

8450

60
120
180

240



gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtg
aatgggagtt
gcccecattga
cgtttagtga
agacaccggg
cgtgoccaaga
atgcatgcta
tgatggtata
ggtgacgata
ggctatatge
gagggtecccat
gtttttatta
ggctecttcte
gctcatggtc
caatgcceac
atgagcgtgg
aagaagatgc
cggtgetgtt
ccaccagaca
gtcaccgteg
tgttctctet
tgtctttget
aatcctgtcea
tgagcgagga
aaataacatg

tggggccaaa

tagggacttt
tacatcaagt
ccgeootggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg
accgteagat
accgatccag
gtgacgtaag
tactgttttt
gcttagecta
ctttccatta
caatactctg
ttattattta
aacatagcgt
cggtagcgge
gctecggcagce
caccaccagt
agattgggct
aggcagctga
aacggtggag
taatagctga
tcggatatcg
atcgttcecat
gggaaaaaca
cctetgacta
ctgecagegta
gacagagcag

gaaatagcac

ccattgacgt
gtatecatatg
ttatgcceag
catcgetatt
tgactcacgg
ccaaaatcaa
cggtaggegt
cgccktggaga
ccteoocgegge
taccgcctat
ggcttggggce
taggtgtggg
ctaatccata
tccttcagag
caaattcaca
gggatétcca
ggagctteca
tecttgetce
gtgccgcaca
cgcacggetg
gttgttgtat
ggcagtgtag
cagactaaca
aattegccac
caggccecect
cagatcttga
aggggatttt
gacgctttgt
ttaaactata

tecagttatte

caatgggtag
ccaagtacge
tacatgaccet
accatggtga
ggatttccaa
cgggactttc
gtacggtgag
cgcuatecac
cgggaacggt
agactctata
ctatacaccc
ttattgacca
acatggctct
actgacacgg
tatacaacaa
cgegaatctce
catccgagec
taacagtgga
aggccgtggce
acgcagatgg
tctgataaga
tctgagecagt
gactgttect
catgagcectt
caaagccgaa
ggctcectcatg
ggggtttgtg
ccaaaatgcce
tagaaaactt

tgetggtgea
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agtatttacg
ccectattga
tatgggactt
Egeggttityg
gtectccaccce
caaaatgtecg
aggtctatat
gcectgttttga
gcattggaac
ggcacacccc
ccgettectt
ttattgacca
ttgcecacaac
actctgtatt
cgccgteccce
gggtacgtgt
ctggtcocat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttgcet
ttececatgggt
ctaaccgagg
atcgegcaga
gaatggctaa
ttcacgctca
ctcaatggga
aagagggaga

cttgccagtt

gtaaactgce
cgtcaatgac
tcectacttgg
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
cctcecataga
gcggattccce
tttggctectt
atgctatagg
cteccoctatt
tatctctatt
tttacaggat
cgtgccecgea
tcocggacatg
gcctceageg
aggcacagca
gtgtctgaaa
gcagcggcag
actceegttg
gccecgegegeg
cttttctgea
tcgaaacgta
gacttgaaga
agacaagacc
ccgtgeeccag
atggggatcc
ttacattcca

gcatgggect

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

19580

2040



catatacaac
atgtgaacag
tccattaata
gcaaatggct
gcaaatggtg
agatgatctt
attcaagtga
ggattcttga
gagggccttce
agaatgetgt
accacgtgtyg
tgttggtttt
gttcggetge
tcaggggata
aaaaaggccg
aatcgacget
cccectggaa
tocegeettte
agtteggtgt
gaccgctgeg
tecgeecactag
acagagttet
tgcgectetgce
caaaccacecg
aaaggatcte
aactcacgtt
ttaaattaaa
agttaccaat
atagttgect
gactcatacc

atgagagctt

agaatggggg
attgetgact
aggcatgaga
ggatcaagtg
caggcaatga
cttgaaaatt
cccgettgtt
tegtettttt
tacggaagga
ggatgctgac
atccagatct
ttgtgtggta
ggcgagcggt
acgcaggaaa
cgttgctgge
caagtcagag
gcteceetegt
tecectteggg
aggtegttcg
ccttateegy
cagcagccac
tgaagtggty
tgaagccagt
ctggtagecgg
aagaagatcce
aagggatttt
aatgaagttt
gcttaatcag
gactcggggy
aggcectgaat

tgttgtaagt

ctgtaaccac
cccagcacag
acagaatggt
agcaggcagc
gagccattgg
tgcagaccta
gttgctgega
ttcaaatgca
gtacctgagt
gacagtcatt
acttctggcet
ctcttcecget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgetetcect
aagcgtggeyg
ctccaagcectg
taactatecgt
tggtaacagg
gcetaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggecacct
gggggggcgc
cgccecatca

ggaccagttg

tgaagtggcc
gtctcatagg
tttggecagce
ggaggecatyg
gactcatcct
tcagaaacga
gtateattgyg
tetatecgact
ctatgaggga
ttgtcagecat
aataaaagat
tecctcgectea
tcaaaggcgg
gcaaaaggec
aggctccgcece
ccgacaggac
gttecgacce
ctttcteata
ggctgtgtgce
cttgagtcca
attagcagag
ggctacacta
aaaagagttyg
gtttgcaage
tctacgaggt
ttatcaaaaa
taaagtatat
atetecagcga
tgaggtctge
teccagecaga

gtgattttga
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tttggeetgg
caaatggtgg
actacagcta
gaaattgcta
agctecagtg
atgggggtge
gatettgcac
cttcaaacac
agaatatcga
agagctggag
cagagctcta
ctgactecgcet
taatacggtt
agcaaaaggc
ccectgacga
tataaagata
tgeccgettac
getecacgetg
acgaaccccc
accecggtaag
cgaggtatgt
gaagaacagt
gtagetettg
agcagattac
ctgacgetea
ggatcttecac
atgagtaaac
tectgtetatt
ctcgtgaaga
aagtgaggaa

acttttgctt

tatgtgcaac
caacaaccaa
aggctatgga
agtcaggcocag
ctggtctaaa
agatgcaacg
ttgatattgt
ggtetgaaaa
aaggaacagc
taatcagteg
gagatctgtg
gcactcggte
atccacagaa
caggaaccgt
gcatcaéaaa
ccaggegttt
cggatacctyg
taggtatcte
cgttcagcce
acacgactta
aggegatgct
atttgatatce
atcecggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcett
ttggtetgac
tecgtteatec
aggtattget
gccacggttg

tgecacggaa

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

31z2¢

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



cggtctgegt
attcaacaaa
taaccaattc
caggattatce
cgaggecagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcagcca
catgtttecayg
ctgattgecece
aatttaatcg
tattactgtt
caatgtaaca
tttctctecat
tatcttgett
ggagggagag
ctatgagtgt
acagagaagg
cacctgggta
ctceecccttg
atgcgatgea
caaggaaggc
tctggatceac
gtagctgccce

gctcagctcg

tgtcgggaag
gccgecgtcece
tgattagaaa
aataccatat
ccataggatg
acctattaat

gactgaatcc

ccageecatta’

ttgcgectga
cgaatgcaac
atattecttcet
atcatcagga
gtttagtetg
aaacaactct
gacattatcg
cggcctegag
tatgtaagca
tcagagattt
tacttectca
taatttectte
accgctccaa
cctatgagtg
ggatgtgcct
cccatagage
ctgtcctgec
atttccteat
acgggggagy
acgtggtcga
tcgttgectea

aacacgcctc

atgcgtgatce
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttcceooteogt
ggtgagaatg
cgctcgtcat
gcgagacgaa
cggcgcagga
aatacctgga
gtacggataa
accatctcat
ggcgcategy
cgagcccatt
caagacgttt
gacagtttta
tgagacactg
catgttggag
ccactcttgg
gtactttage
gggctggaac
gcttetttet
ccaccgcatc
ccaccececace
tttattagga
ggcaaacaac
ctgatcagtt
tgtcgaagcet

tgectetgaa

tgatccttea
gcgtaatgcet
gcatcaaatg
gocgtttetg
ggtatcggtce
caaaaataag
gcaaaagctt
caaaatcact
atacgcgatc
acactgccag
atgetgtttt
aatgcttgat
ctgtaacatc
gcttceocata
tatacccata
cccgttgaat
ttgttcatga
gcettaaatce
gcattttcte
aggctaggtt
gggtgggatt
taagaaccag
ggcccaggag
cccagcatge
ccccagaata
aaggacagtg
agatggctgg
gtcgtactcc
aggcacgatg

ggacacctce
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actcagcaaa
ctgccagtgt
aaactgcaat
taatgaagga
tgcgéttccg
gttatcaagt
atgcatttet
cgcatcaacc
gétgttaaaa
cgcatcaaca
cccggggatce
ggtcggaaga
attggcaacyg
caatcgatag
taaatcagca
atggctcata
tgatatattt
atggeccttaa
tccectetgea
tggtttggtg
gaaggcggag
gggcgtggac
gaaccgggte
ctgctattgt
gaatgacacc
ggagtggecac
caactagaag
tcggegttgt
gggttggtgg

tcgggettgg

agttegattt
tacaaccaat
ttattcatat
gaaaactcac
actcgtcecaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttgc
attgtcgcac
tccatgttgg
acaccccttyg
ttatcttgtg
aattctatga
cttaatagcec
ggctgatgag
ccctoctgag
agggtgtgte
aattcttecag
cttcceaatc
tactcagaca
cttececagggt
gcacagcaga
cgccgaagaa
ccttctegtce

cgccctecat

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



cattctgatyg
gagccatcacg
getgatetgg
ggcccagtat
gctggcgatc
gatgaaactc
ctggctcttg
cagcagettg
getgecteacg
tcteaggatce
gtttetgcte
cttcaggatg
ccagaagttt
gcegatgecce
catecaggcectg
ggtggtgteg
ctcgecegtty
ctctcteate
cttgeooggeg
caccattetce
cagcteggtg
ggctctgatce
cttggtgecc
agacccatgg
gcagcaacga
agggtcagge
caaaggcccy
gcaccacagg
g9g9¢ggcggy
tggtecaaatg

gaattcagtg

atctcggctc
gtgectettet
ccggegetgy
ctgcttctea
tgcacgectce
agcagtctca
tgggcggggt
aaggggtega
gcggggcegt
agggecgette
tceeggacct
ttgcacattc
ctgtcgttga
ttcacggcag
cacattctgg
ttcaggttgce
ttggectgtce
cacttgecgt
ctggggtget
tcgatggtea
cacatctgga
tcggtggegt
tggctggccea
aaaggaacag
gtactgectca
aaagcatgga
gtctcgacct
cgggaggcygy
cgcgtgaagg
gcgtttattg

gttcgtceaa

tecatgtcget
cgaagggcag
ctctectgetg
gectccagggt
tggtgctcag
ggtcctecgaa
tctcgttggg
tgecececaccag
acacgcaggc
tggccaggaa
ggtccatcat
tctcgtagge
tgcctctctt
cgeccggegge
ggtccatgcee
tgtgccagat
tccagattct
ccactcttcet
cctccaggta
ggctgttctyg
tgtagaatct
tctgtectetce
tggtggcegaa
tctgttagte
gactacactg
gagcecggcetyg
gagctttaaa
cagaacgcga
agagatgcga
tatcgagcta

tcecatgtcag

aattctgece
gtttetetge
gttggtgttg
gctgetgece
cttgectcetg
ggcggegetg
tctgatcagg
gctgtageccec
gggcaggeag
gatcaggtce
ggctctctgg
gettetggte
gatcattctg
gccgettett
ggtcegeace
catcatgtgg
tctgatcteo
gtagatgggg
tetgtttett
gatcagtctg
gccgatgocg
geecgbeggte
ttcgatatcce
tgtcagctat
ccctcecacag
agtctaggta
cttacctaga
ctcaaccgge
gccgatggag

ggcacttaaa

.accegtetgt

Page 136

teggtgttge
acgctgaagg
ccgeeygctte
atgttgtcca
ggggacacct
tggcaggeea
ctgtacacct
tcettctcega
ctcttgtggg
tcgatctegg
geggeggtet
tttctgecgt
atcagctcca
ctgggcaggg
agggctctgg
gtcaggcegg
tcettgtcgt
ccgccggtcet
ctctegtega
cecetogtagt
tcgatcatct
tecatctget
gacgacggtg
tatgtctggt
ttaactagag
ggctccaagg
eggcggacgce
gtggatggcg
gtgcacacea
tacaatatct

tgccttecta

cggtgaaggce
taggctgcecac
tggttctgat
tgttcteogtt
tggtgcctct
tceacaceag
ggctgttctg
agtegtagcee
ccacgctgcc
cgttgeccggg
ggaacttgee
tctecgectet
tcaccatggt
tgetgeeetyg
ttctctggta
cggtggegte
acagcaccag
tcttggggtc
aggcgctcag
cgctcagétt
tgcccacgct
cgtagcttct
actgcagaaa
ggcgegegeg
ttgagecaagce
gagcgccgga
agttcaggag
gccteaggta
atgtggtgaa
ctgcaatgcg

ataaggcacg

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6500

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560



atcgtaccac
atattgctaa
ttcccecteco
aaccgaagcc
gcccgtacat
tcggtcaage
aacacacaag
tgtgcggtat
cagggttatt
ggggtteege
atgacattaa
gatgacggtg
gcggatgccg
ggctggetta
gaaataccgc
<210>
<211>

<212>
<213 >

106

<220>
<223>

<400> 106
tggcecattge

acattaccgc
tecattagttc
cectggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatet
aatgggcgtg

aatgggagtt

B442
DNA
Artificial sequence

cttacttecca
ctcatcgtta
ctatgcaaaa
ccgctttteg
cgcgaagcag
cttgecettgt
cagggagcag
ttcacacegce
gtctcatgag
gcacatttee
cctataaaaa
aaaacctctg
ggagcagaca
actatgcggce

acagatgcgt

ccaatcggca
ccatgttgea
gcgaaactac
cctaaacaca
cgcaaaacgc
tgtagcttaa
ccaatagcca
atagtggett
cggatacata
ccgaaaagtg
taggecgtatce
acacatgeag
agcccgtoag
atcagagcag

aaggagaaaa

tgcacggtgce
agactacaag
tatatcctga
ccctagtece
ctaaccctaa
attttgctcg
atctgatgcg
teceeceececee
tttgaatgta
ccacctgacg
acgaggccct
ctccecggaga
ggcgegteag
attgtactga

taccgcatca

atacgttgta tccatatcat aatatgtaca

catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctagea
acgtattagt
gatagcggtt

tgttttggca

ttgattattg
tatggagttc
ccccecgecca
ccattgacgt
gtatcatatg
ttatgcceag
catcgctatt
tgactcacgg

ccaaaatcaa

actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacge
tacatgacct
accatggtga
ggatttccaa

cgggacttte
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tttttetete
agtattgcat
ggggactect
ctcagatacg
gcagattett
cgcactactc
gtattttctc
cccattattg
tttagaaaaa
tctaagaaac
ttegtetege
cggtcacagc
cgggtgttgy
gagtgcacca

gattggctat

VR4775, Ligatlon of RSV RSeg7 into VR4762

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
tgéggttttg
gtctecacee

caaaatgtcg

cttgtaagge
aagactacat
aaccgegtac
cgtatatctyg
catgcaattg
agcgacctee
cttacgcatc
aagcatttat
taaacaaata
cattattatc
gceatttcggt
ttgtctgtaa
cgggtgtcay

tatgeggtgt

ctcatgtcca
aattacgggg
aaatggcceg
tgttececeata
gtaaactgece
cgtcaatgac
tcctacttgyg
gcagtacatc
cattgacgte

taacaactcc

7620

7680

7740

7800

7860

7920

7980

BO4O

B100

8160

B220

8280

8340

g400

8450

60

120

180

240

300

360

420

480

540

600



geceoccattga
cgtttagtga
agacaccggyg
cgtgccaaga
atgcatgcta
tgatggtata
ggtgacgata
ggctatatge
ggggtcccat
gtttttatta
ggctcttctc
gctcatggte
caatgcccac
atgagcgtygg
aagaagatgc
cggtgctgtt
ccaccagaca
gtcaccgtcg
cgagcagatg
caagatgatc
cgactacgag
cttcgacgag
gaagaccggc
gtacgacaag
cgeceocggcectyg
aaccagagcc
caccctgcce
gatggagcty
gaacggcaga
ccagaccgcc

cgccgagate

cgcaaatggg
accgtcagat
accgatccag
gtgacgtaag
tactgttttt
gcttagecta
ctttccatta
caatactctg
ttattattta
aacatagcgt
cggtageggce
gctecggecagc
caccaccagt
agattgggct

aggcagctga

aacggtggag-

taatagctga
tcggatatcyg
gagaccgacg
gacggcatcg
ggcagactga
agaagaaaca
ggccccatct
gaggagatca
acccacatga
ctggtgcgga
agaagaagcyg
atcagaatga
aagaccagaa
gcccagagag

gaggacctga

cggtaggegt
cgectggaga
cctcecgeggce
taccgcctat
ggcttgggge
taggtgtggg
ctaatccata
tcecttecagag
caaattcaca
gggatcteca
ggagecttcca
tccttgcteco
gtgccgcaca
cgcacggcetyg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgeecac
gcgagagaca
gcagattcta
tccagaacag
gatacctgga
acagaagagt
gaagaatctg
tgatctggca
ccggcatygga
gcgecgecgyg
tcaagagagyg
gcgectacga
ccatgatgga

tcttectgge

gtacggtggg

cgccatccac
cgggaacggt
agactctata
ctatacaccc
ttattgacca
acatggctct
actgacacgg
tatacaacaa
cgcgaatcectc
catccgagcce
taacagtgga
aggcegtgge
acgcagatgyg
tctgataaga
tectgageagt
gactgttcct
catggccagc
gaacgccace
catccagatyg
cctgaccatce
ggagcacccce
ggacggcaag
gagacaggcc
cagcaacctg
ccccagaatyg
cgcedecgtg
catcaacgac
gagaatgtgc
ccaggtccgyg

cagaagecgcec
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aggtctatat
gctgttttga
gcattggaac
ggcacacccc
cegetteett
ttattgacca
ttgccacaac
actctgtatt
cgcegteece
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actecgttgct
ttccatgggt
cagggcacca
gagatcagag
tgcaccgagc
gagagaatgg
agcgccggcea
tggatgagag
aacaacggcg
aacgacacca
tgcagcctga
aagggcatcg
agaaacttct
aacatcctga
gagagcagaa

ctgatcctga

aagcagaget
cctccataga
gecggattece
tttggectett
atgctatagg
ctceocctatt
tatctctatt
tttacaggat
cgtgcccgcea
teceggacatyg
gcctececageg
aggcacagca
gtgtctgaaa
gcagcggcag
actccegttg

gccgegegceyg

cttttetgea

agagaagcta
ccagcgtggg
tgaagctgag
tgctgagcge
aggaccccaa
agctggtgct
aggacgccac
cctaccagag
tgcagggcag
gcaccatggt
ggagaggcga
agggcaagtt
accccggcaa

gaggcagcgt

660

720

780

840

900

%560

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ggcccacaag
cttcgagaag
cecaggtgtac
gatggcctge
caaggtgtee
catggacaac
cagaagcgdc
cacctteage
cggcaacacc
cgccaagcec
ggccaccaac
¢gacaacgec
tggctaataa
ccgetteete
ctcactcaaa
tgtgagcaaa
tceataggcet
gaaaccecgac
ctectgttec
tggegettte
agctaggetg
atcgtettga
acaggattag
actacggecta
tcggaaaaag
tttttgtttg
tettttectac
tgagattatc
caatctaaag

cacctatete

agctgeeotgc
gagggctaca
agccetgatea
cacagcgccyg
cccagaggcea
atgggcagca
ggcaacaccea
gtgcagagaa
gagggcagaa
gaggaggtgt
cccategtge
gaggagtacg
aagatcagag
gcteactgac
ggcggtaata
aggccagcaa
ccgeceeecct
aggactataa
gaccetgceceg
teatagectca
tgtgecacgaa
gtccaacceg
cagagcgagyg
cactagaaga
agttggtage
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag

agcgatctgt

ccgectgegt
gectggtggg
gacccaacga
ccttegagga
agctgageac
gecaccectgga
accagcagag
acctgeectt
ccagcgacat
cctteagagy
ctagettega
acaactgatc
ctctagagat
tcgetgeget
cggttatecca
aaggccagga
gacgageatce
agataccagg
cttacecggat
cgctgtaggt
ccoeccegtte
gtaagacacy
tatgtaggcg
acagtatttg
tettgatecg
attacgecgea
gctcagtgga
ttcacctaga
taaacttggt

ctatttegtt

gtacggcecc
categaccce
gaacccegec
cctgagactg
cagaggcgtg
gctgagaage
agccagcgcece
cgagaagagc
gagagccgag
cagaggegtyg
catgagcaac
agtecgaccac
ctgtgtgtta
cggtcgtteg
cagaatcagg
accgtaaaaa
acaaaaatecg
cgtttceocece
acctgteege
atctcagtte
agcccgaccg
acttatcgece
gtgctacaga
gtatctgege
gcaaacaaac
gaaaaaaagg
acgaaaacte
tccttttaaa
ctgacagtta

catceatagt
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gcecgtgagea
tteaagctge
cacaagagcc
ctgagcttea
cagatcgeca

agatactggg

gaccagatca

accgtgatgg
atcatcagaa
ttegagetga
gagggcaget
gtgtgatecca
gttttttgtg
getgcggega
ggataacgca
ggcegegttg
acgcteaagt
tggaagctce
cttteteect
ggtgtaggtc
ctgegeetta
actggcageca
gttcttgaag
tetgetgaag
caccgetggt
atcteaagaa
acgttaaggg
ttaaaaatga
ccaatgectta

tgectgacte

gcggctacga
tgcagaacag
agctggtgtyg
tcagaggeac
gcaacgagdaa
ccatcagaac
gegtgcagec
ccgectteac
tgatggaggg
gecgacgagaa
acttettecgg
gatectactte
tggtactctt
gecggtateag
ggaaadaaca
ctggcgtttt
cagaggtgge
ctegtgeget
tegggaageg
gttegeteea
tcecagtaact
accactggta
tggtggeceta
ccagttacct
agcggtggtt
gatcectttga
attttggtea
agttttaaat
atcagtgagg

gg999999999

2520

2580

2640

2700

2760

2820

2880

25840

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3500

3960

4020

4080

4140

4200

4260



ggcgctgagy
catcatccag
agttggtgat
tgatctgatc
agtcagcgta
atcgagcatc
aaaaagccgt
atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa
acgaaatacg
cagdaacact
ctggaatgct
gataaaatgc
ctcatctgta
atcgggcttc
ccatttatac
cgtttceegt
ttttattgtt
cactatgcgg
tattggctgce
gctacaacaa
tttgecgetge
tttaggcgaa
tttegetttt
acatggtaac
gattggtgga
catgaattgg
tcgatacaat

atctctectt

tectgectegt
ccagaaagtg
tttgaacttt
cttcaactca
atgctectgece
aaatgaaact
ttctgtaatg
cggtctgega
ataaggttat
agcttatgeca
tcactcecgeat
cgatcgetgt
gccagcgcat
gttttecegyg
ttgatggatcg
acatcattgg
ccatacaatc
ccatataaat
tgaatatggc
catgatgata
tgtgaaatac
tccetgettg
ggcaaggctt
ttecgcgatgt
aagcggggct
gcatagggag
gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt

cacgcgceeg

gaagaaggtg
agggagccac
tgctttgcecca
gcaaaagtte
agtgttacaa
gcaatttatt
aaggagaaaa
ttccgacteg
caagtgagaa
tttetttecca
caaccaaacc
taaaaggaca
caacaatatt
ggatcgcagt
gaagaggcat
caacgctacc
agatagattgt
cagcatccat
tcataacacc
tatttttate
cgcacagatyg
tgtgttggag
gaccgacaat
acgggccaga
tecggttgtac
ggggaaatgt
caacatgecct
tacgatcgtyg
gaattcegcea
tgaccattca

ccgccctace

ttgctgactc
ggttgatgag
cggaacggte
gatttattca
ccaattaacc
catatcagga
ctcaccgagy
tccaacatca
atcaccatga
gacttgtteca
gttattecatt
attacaaaca
ttcacctgaa
ggtgagtaac
aaattcegtc
tttgcecatgt
cgcacctgat
gttggaattt
cecttgtatta
ttgtgcaatg
cgtaaggaga
gtegctgagt
tgcatgaaga
tatacgcgta
gcggttagga
agtettatge
tacaaggaga
ccttattagyg
ttgcagagat
ccacattggt

tgaggccgec
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ataccaggecc
agctttgttyg
tgcgttgtcg
acaaagccygce
aattctgatt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccage
cgtgattgcg
ggaatcgaat
tcaggatatt
catgcatcat
agccagttta
ttcagaaaca
tgcececgacat
aatcgcggec
ctgtttatgt
taacatcaga
aaataccgca
agtgcgcgag
atctgcttag
tetgagggga
gtccccteag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctecc

atccacgcecga

tgaatecgccee
taggtggacc
ggaagatgceg
cgtecececgtca
agaaaaactc
catatttttg
ggatggcaag
ttaatttcec
aatccggtga
cattacgete
cctgagegag
gcaaccggecg
cttctaatac
caggagtacyg
gtctgaccat
actctggege
tatecgcgage
tcgagcaaga
aagcagacag
gattttgaga
tcagattggce
caaaatttaa
ggttaggegt
ctagggtgtg
gatatagtag
tagtcttgeca
cgtgcatgece
acgggtctga
agtgcctage
atcggectege

gttgagtege

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



gttectgccge
aadctcaggt
cggctctcca
gtagtctgag
aacagactgt
ccaccatgayg
ccctecaaage
ttgaggctct
ttttggggtt
ttgtccaaaa
tatatagaaa
attctgctgg
ccactgaagt
acaggtctca
tggttttgge
cagcggaggce
ttgggactca
cctatcagaa
gcgagtatcea
tgcatetatc
gagtctatga
cattttgtca
ttgccagcca
tcccactgtc
ttectattectg
cagacatgct
ttcctectgg
ccecctggttce
ttcaatccca

ccaaacctag

ctcecgectg
cgagaccggyg
cgctttgcecet
cagtactcat
tecctttecat
ccttctaace
cgaaatcgcg
catggaatgg
tgtgttcaca
tgccctcaat
acttaagagg
tgcacttgec
gagcctttggc
taggcaaatg
cagcactaca
catggaaatt
tectagetec
acgaatgggg
ttgggatctt
gactcttcaa
aggaagaata
geatagagcet
tctgttgttt
ctttcctaat
gggg9g9tgggg
ggggatgecgy
gccagaaaga
ttagttccag
cccgctaaag

cctccaagag

tggtgcctcee
cctttgtceg
gaccctgctt
tgctygccgeg
gggtcttttc
gaggtcgaaa
cagagacttyg
ctaaagacaa
ctcaccgtgce
gggaatgggg
gagattacat
agttgcatgg
ctggtatgtg
gtggcaacaa
gctaagacta
gctagtcagyg
agtgctggtc
gtgcagatgc
gcacttgata
acacggtctg
tcgaaaggaa
ggagtaatca
gecccteooce
aaaatgagga
tggggcagga
tgggctetat
agcaggcaca
ccecactcat
tacttggage

tgggaagaaa

tgaactgcgt
gecgetceett
gctcaactet
cgcgccacca
tgcagtcacc
cgtatgttct
aagatgtett
gaccaatcct
ccagtgagcg
atccaaataa
teccatgggge
gcctcatata
caacatgtga
ccaatccatt
tggagcaaat
ccaggcaaat
taaaagatga
aacgattcaa
ttgtagattc
aaaagagggc
cagcagaatg
gtcgagatcc
cgtgeccttec
aattgcatcg
cagcaagggg
gggtacccag
tccecttete
aggacactca
ggtctctece

ttaaagcaag
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ccgeegteta
ggagcctacc
agttaacggt
gacataatag
gtecgteggat
ctctatecgtt
tgctgggaaa
gteacctctyg
aggactgcag
catggacaga
caaagaaata
caacagaatg
acagattgct
aataaggcat
ggctgaatca
ggtgcaggca
tcttcttgaa
gtgacccgct
ttgatcgtet
cttctacgga
ctgtggatgce
agatctgctg
ttgaccctgg
cattgtctga
gaggattggg
gtgctgaaga
tgtgacacac
tagctcagga
tcccteoatcea

ataggctatt

ggtaagttta
tagactcagc
ggagggcagt
ctgacagact
atcgaattcyg
ccatcaggcc
aacacagatc
actaagggga
cgtagacgct
gcagttaaac
gecactcagtt
ggggctgtaa
gactccecagce
gagaacagaa
agtgagcagg
atgagagcca
aatttgcaga
tattgttget
ttttttcaaa
aggagtacct
tgacgacagt
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
attgacecegyg
cctgtecacyg
gggcteegeco
gcccaccaaa

aagtgcagag

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920



ggagagaaaa
catgatttaa
ttgtcteatyg
gegeacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatgeg
gcacagatgce
<210
«211>

«212>
<213>

107
DNA
<220>
<223

<400> 107
tggccattge

acattaccgce
tcattagtte
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggce
cagtacatct
aatgggcgtg
aatgggagtt
gccccattga
cgtttagtga
agacaccggyg
cgtgccaaga
atgcatgcta
tgatggtata

ggtgacgata

8442

tgcctecaac
ggccagtgge
agcggataca
cccecgaaaag
aataggcegta
tgacacatge
caagcccgtce
gcatcagage

gtaaggagaa

atacgttgta
catgttgaca
atagcceata
cgcccaacdga
tagaggacttt
tacatcaagt
ccgeetggcea
acgtattagt
gatagecggtt
tgttttggea
cgcaaatagg
accgtcagat
accgatccag
atgacgtaag
tactgttttt
gcttagecta

ctttccatta

atgtgaggaa
tttceceoceee
tatttgaatg
tgccacctga
tcacgaggee
agctocegga
agggcgegte
agattgtact

aataccgeat

Artificial sequence

tccatatcat
ttgattattyg
tatggagttc
cceceegecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactecacgyg
ccaaaatcaa
cggtaggcegt
cgcctggaga
cectecgegge
taccgectat
ggcttgggge
taggtgtggg

ctaatccata

gtaatgagag
ccecceattat
tatttagaaa
cgtctaagaa
ctttegtcete
gacggtcaca
agegggtgtt
gagagtgecac

cagattgget

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacge
tacatgacct
accatggtga
ggatttccaa
cgggacttte
gtacggtggg
cgccatccac
cgggaacggt
agactctata
ctatacacce
ttattgacca

acatggctct
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aaatcataga
tgaagcattt
aataaacaaa
accattatta
gegegttteg
gcttgtetgt
ggcgggtgte
catatgeggt

at

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
ccectattga
tatgggactt
tgecggttttg
atctecacce
caaaatgtcg
aggtctatat
gctgttttga
gcattagaac
ggcacacccc
ccgetteett
ttattgacca

ttgccacaac

attttaaggc
atcagggtta
taggggttec
tcatgacatt
gtgatgacgg
aagcggatge
ggggctggcet

gtgaaatacc

VR4776, Ligation of Inverted RSV R Seg7 into VR4762

ctcatgteca
aattacgggg
aaatggcccg
tgttceceata
gtaaactgcce
cgtcaatgac
tcctacttgg
gcagtacatc
cattgacgtce
taacaactce
aagcagagct
cctecataga
gcggattcecece
tttggetett
atgctatagg
cteccectatt

tatctctatt

7980

B040

8100

B160

8220

8280

8340

8400

8442

60

120

180

240

300

360

420

480

540

600

660

720

780

B40

800

960

1020



ggctatatge
ggggteccat
gtttttatta
ggctcettete
gcteatggtce
caatgeccac
atgagcgtgg
aagaagatgc
cggtgctgtt
ccaccagaca
gtcaccgteyg
cgagcagatg
caagatgatc
cgactacgag
cttcgacgay
gaagaccggc
gtacgacaag
cgceggectyg
aaccagagcce
caccctgeec
gatggagctg
gaacggcaga
ccagaccgcce
cgecgagate
ggcccacaag
cttegagaag
ccaggtgtac
gatggcetge
caaggtgtce

catggacaac

caatactcetg
ttattattta
aacatagcegt
cggtagegge
gcteggeage
caccaccagt
agattgggcet
aggcagcetga
aacggtggag
taatagctga
teggatateg
gagaccgacg
gacggcatcyg
ggcagactga
agaagaaaca
ggcceccatet
gaggagatca
acccacatga
ctggtgcgga
agaagaagcg
atcagaatga
aagaccagaa
gcccagagag
gaggacctaa
agctgcctge
gagggctaca
agcctgatca
cacagcgecg
cccagaggcea

atgggcagca

tecttecagag
caaattcaca
gggatctcca
ggagcttecea
tcettgetcee
gtgcegeaca
cgcacggctyg
gttgttgtat
ggcagtgtag
cagactaaca
aattegccac
gcgagagaca
gcagatteta
tccagaacag
gatacetgga
acagaagagt
gaagaatctg
tgatctggea
ccggcatgga
gcgecegecgy
tcaagagagg
gcgectacga
ccatgatgga
tcttectgac
ccgeectgegt
gecetggtggg
gacccaacga
ccttcagagga
agctgagcac

gcaccctgga

actgacacygg
tatacaacaa
cgcgaatctc
catecegagec
taacagtgga
aggecgtgge
acgcagatgg
tctgataaga
tectgagecagt
gactgttcct
catggccage
gaacgcecacc
catecagatyg
cctgaccate
ggagcaccec
ggacggcaag
gagacaggcc
cagcaacctg
ccccagaatg
cgecegecegty
catcaacgac
gagaatgtge
ccaggtcegyg
cagaagcgcc
gtacggcecce
categaccceco
gaaccccgcec
cctgagactyg
cagagdcgtyg

gctgagaagce
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actctgtatt
cgcegtecce
gggtacgtgt
ctggtcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actegttget
ttccatgggt
cagggcacca
gagatcagag
tgeaccgage
gagagaatgy
agcgecggea
tggatgagag
aacaacggcy
aacgacacca
tgeagectga
aagggcatcg
agaaacttct
aacatcctga
gagagcagaa
ctgatcctga
gcecegtgagca
ttecaagetge
cacaagagcc
ctgagcttca
cagatcgecca

agatactggg

tttacaggat
cgtgecccgea
tccggacatg
gcctecagey
aggcacagca
gtgtctgaaa
gcagcggcag
actececgttyg
gecgegegeg
cttttetgeca
agagaagcta
ccagcgtggg
tgaagctgag
tgctgagegc
aggaccccaa
agctggtgcet
aggacgccac
cctaccagay
tgcagggcay
gcaccatgat
ggagaggcga
agggcaégtt
acceeggcaa
gaggcagcgt
gecggctacga
tgcagaacag
agctggtgtg
tcagaggcac
gcaacgagaa

ccatcagaac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1g80

1740

1800

1860

1920

1280

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



cagaagcgge
caccttcage
cggcaacace
cgccaageec
ggocaccaac
cgacaacgcc
tggctaataa
ccgcttecte
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctectgttce
tggecgetttce
agctgggcetg
atcgtcttaa
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tettttcetac
tgagattatc
caatctaaag
cacctatcte
ggcgctgagg
catcatccag
agttggtgat
tgatctgatce
agtcagcgta
atcgagcatc

aaaaagccgt

ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
cccategtge
gaggagtacg
aagatcagag
gctcactgac
ggcaggtaata
aggccagcaa
ccgocccect
aggactataa
gaccctgeceg
tcatagctca
tgtacacgaa
gktccaacocyg
cagagcgagg
cactagaaga
agttggtage
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
tetgectegt
ccagaaadgtg
tttgaacttt
cttcaactca
atgctctgece
aaatgaaact

ttetgtaatg

accagcagag
acctgeccecctt
ccagecgacat
cctteocagagg
ctagcttcga
acaactgate
ctctagagat
tcgectgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccceccgtte
gtaagacacg
tatgtaggeg
acagtatttg
tcttgatecg
attacgcaca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
gaagaaggtyg
agggagccac
tgctttgeca
gcaaaagttc
agtgttacaa
gcaatttatt

aaggagaaaa

agceagegec
cgagaagagc
gagagcegag
cagaggcgtyg
catgagcaac
agtcg;ccac
ctgtgtgttg
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttcecce
acctgtceege
atctcagttce
agcccgaccg
acttatcgcc
gtgctacaga
gtatetgecge
gcaaacaaac
gaaaaaaagg
acgaaaacte
tccttttaaa
ctgacagtta
catcecatagt
ttgctgacte
ggttgatgag
cggaacggte
gatttattca
ccaattaace
catatcagga

ctcaccgagg
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ggccagatca
accgtgatgg
atcatcagaa
ttcgagctga
gagggcagcet
gtgtgatcca
gttttttgtg
gctgeggega
ggataacgca
ggccgegttg
acgctcaagt
tagaagctcc
ctttctcect
agtgtaggte
ctgcgecctta
actggcagca
gttcttgaag
tctgectgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgecctgacte
ataccaggcc
agctttgttg
tgecgttgteg
acaaagcoogce
aattctgatt
ttatcaatac

cagttccata

gcgtgecagcec
ccgectteac
tgatggaggg
gcgacgagaa
acttcttegg
gatctacttc
tggtactctt
geggtateag
ggaaagaaca
ctggegtttt
cagaggtggc
ctcgtgeget
tegggaagey
gttcgetoeca
tccggtaact
gceactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagyg
9999999999
tgaatcgecee

taggtggacc

.ggaagatgcg

cgtcccgtcea
agaaaaactc
catatttttg

ggatggcaag

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa
acgaaatacg
caggaacact
ctggaatget
gataaaatgc
ctcatctgta
ategggettc
ccatttatac
cegtttecegt
ttttattgtt
cactggectt
tggaggeatt
cttagaggct
ttagegggtg
gdaactaaga
tttctggeec
gcatccccag
ccacccecea
taggaaagga
acaacagatg
ctetatgetg
ttctteeccte
gaagagtcga
gatcecaatg
ccattcattt
agctaggatg

tttceatgge

cggtetgega
ataaggttat
agcttatgca
tcactcgecat
cgatecgetat
gcecagecgeat
gttttccegyg
ttgatggtcyg
acatcattgg
ccatacaatc
ccatataaat
tgaatatgge
catgatgata
aaateatggc
ttcteteect
aggtttggtt
ggattgaagg
accagggdeg
aggaggaacc
catgcetget
gaatagaatg
cagtgggagt
goetggeaact
acaaaatgac
atagactcag
tagatgecatt
atactcgcag
étgataggtc
agtecccaatyg

cteecgetgece

tteegactcyg
caagtgagaa
tttetttcca
caaccaaacc
taaaaggaca
caacaatatt
ggatcgeagt
gaagaggcat
caacgctacc
gﬁtagattgt
cagcatccat
teataacace
tatttttate
cttaaaattc
ctgcacttaa
tggtgggctyg
cggagccctce
tggacagggt
gggtecaattc
attgtcttee
acacctactc
ggeaccttce
agaaggcaca
tgtcgteage
gtactcette
tgaaaaaaag
caacaacaag
tgecaaatttt
gecteteattyg

tgetcacttg

tccaacateca
atcacecatga
gacttgttca
gttattcatt
attacaaaca
ttcacctgaa
ggtgagtaac
aaattecgtc
tttgcecatgt
cgcacctgat
gttggaattt
ccttgtatta
ttgtgcaatyg
tatgatttet
tagcctatct
atgagggagy
ctgagctatg
gtatecacaga
ttecagecacct
caateetecc
agacaatgcg
agggtcaagg
geagatctgg
atccacagea
cgtagaaggc
acgatcaaga
cgggtcactt
caagaagatce
cetgeaceat

atccagecat

Page 145

atacaaccta
gtgacgactg
acaggocage
cgtgattgcyg
ggaatcgaat
tecaggatatt
catgecateat
agccagttta
ttcagaaaca
tgcccgacat
aatcgoeggec
ctgtttatgt
taacatcaga
ctecattactt
tgctttaatt
gagagaccgc
agtgtecetat
gaaggggatg
gggtacccat
ccttygctgte
atgcaattte
aaggcacdgyg
atectegactyg
ttetgectgtt
cctecttttca
atccacaata
gaatcgttgc
atcttttaga
ttgecetggcece

ttgetceata

ttaattteecce
aatcecggtga
cattacgctc
cctgagegag
gcaaceggcg
cttetaatac
caggagtacg
gtetgaccat
actctggege
tategegage
tcgagcaaga
aagcagacag
gattttgaga
cctecacatgt
tetteeccact
tccaagtact
gagtgggget
tgectgette
agagecccace
ctgcceccacc
ctcattttat
ggaggggcaa
attactccag
cctttegata
gaccgtgttt
tcaagtgeaa
atctgeaccc
ccagecactgyg
tgactagecaa

geettagetyg

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

€000

6060

6120

6180

6240

6300

6360

6420

6480



tagtgectgge
tttgcctatg
caaaggccac
caagtgcacc
tcttaagttt
tgagggecatt
tgaacacaaa
attccatgag
cgatttecgge
ttagaaggct
ggaaaggaac
gagtactgct
gcaaagcgtg
cggtctegac
ggcgggagge
ggcgcgtgaa
tggcgtttat
tggttegtcece
accttactte
aactcategt
ccctatgcaa
ccccgetttt
atcgecgaagce
gececttgectt
agcagggagc
attteacacc
ttgtectecatg
gcgcacattt
aacctataaa

tgaaaacctce

cgggagcaga

caaaaccatt
agacctgtgce
ttcagtggtt
agcagaataa
tctatatagt
ttggacaaag
ccccaaaatce
agcctcaaga
tttgaggggg
catggtggcg
agtctgttag
cagactacac
gagagceggce
ctgagcttta
ggcagaacgc
ggagagatgce
tgtatcgage
aatccatgtc
caccaatcgg
taccatgttg
aagcgaaact
cgcctaaaca
agcgceaaaac
gttgtagett
agccaatage
gcatagtgge
agcggataca
ccccgaaaag
aataggcgta
tgacacatge

caagececcgte

ctgttcteat
tgggagtcag
acagccccca
ctgagtgcta
ttaactgctc
cgtctacget
cccttagtcea
tetgtgtttt
cctgatggaa
aattcgatat
tctgtecagct
tgccctocac
tgagtctagg
aacttaccta
gactcaaccg
gagccgatgy
taggcactta
agaccegtet
catgcacggt
caagactaca
actatatcct
caccctagte
gcctaaccct
aaattttgcet
caatctgatg
ttteecocec
tatttgaatg
tgcecacctga
tcacgaggcc

agctccegga

agggcgegte

gccttattaa
caatctgttc
ttctgttgta
tttetttgge
tgteccatgtt
gcagtccteg
gaggtgacag
tcccagcaaa
cgatagagag
ccgacgacgy
attatgtctg
cgttaactag
taggctccaa
gacggcggac
gegtggatgg
aggtgcacac
aatacaatat
gttgccttee
gectttttete
agagtattge
gaggggactc
ccctecagata
aagcagattc
cgecgcactac
cggtatttte
cccoecattat
tatttagaaa
cgtctaagaa
ctttegtcte

gacggtcaca

agecgggtgtt
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tggattggtt
acatgttgca
tatgaggccce
cccatggaat
atttggatecce
ctcactgggce
gattggtectt
gacatctteca
aacatacgtt
tgactgcaga
gtggcgegeg
agttgagcaa
gggagcgccg
gcagttcagg
cggectcagg
caatgtggtg
ctctgcaatyg
taataaggca
tececttgtaag
ataagactac
ctaaccgecgt
cgcgtatatc
ttcatgcaat
tcagcgacct
teccttacgea
tgaagcattt
aataaacaaa
accattatta
gcgegttteg
gettgtetgt

ggcgggtgte

gttgccacca
cataccaggc
atgcaactgg
gtaatctccc
ccattcccat
acggtgagcg
gtctttagce
agtctctgeg
tegacctegg
aaagacccat
cggcagcaac
gcagggtcag
gacaaaggec
aggcaccaca
tagggceggeg
aatggtcaaa
cggaattcag
cgatcgtace
gcatgttget
atttccecect
acaaccgaag
tggececegtac
tgtcggteaa
ccaacacaca
tectgtgeggt
atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatgce

ggggetggcet

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340



taactatgcg gcatcagagc agattgtact gagagtgcac catatgcggt gtgaaatacc

gcacagatge gtaaggagaa aataccgeat cagattgget at

108
7754
DNA

<210>
<21l>
<212>
<213>

<220>
<223>

<400> 108
tggcecattge

acattaccgc
teattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtyg
aatgggagtt
gccecattga
cgtttagtga
agacaccdgg
cgtgcocaaga
atgecatgcta
tgatggtata
gagtgacgata
ggctatatgce
ggggtcccat
gtttttatta
ggctettcte
gctcatggtc

caatgcceac

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgeectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatagy
accgtcagat
accgatccag
gtgacgtaag
tactattttt
gecttagccta
ctttececatta
caatactectyg
ttattattta
aacatagegt
cggtagegge
gotoggeage

caccaccadgdt

Artificial sequence

tecatatcat
ttgattattg
tatggagttc
cceccgecea
ccattgacgt
gtatcatatg
ttatgcceag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggegt
cgcctégaga
ccteocgegge
taccgoctat
ggcttgggge
taggtgtggg
ctaatccata
tectteagag
caaattcaca
gggatcteca
ggagettcca
tcettgetec

gtgceogeaca

aatatgtaca
actagttatt
cgegttacat
ttgacgtcaa
caatgggtgg
ccaagtacge
tacatgacct
accatggtga
ggatttecaa
cgggactttce

gtacggtyggg
cgccateocac
cgggaacggt
agactctata
ctatacaccce
ttattgacca
acatggetcet
actgacacgyg
tatacaacaa
cgcgaatete
catcecgagce
taacagtgga

aggaoegtage
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tttatattgg
aatagtaate
aacttacggt
taatgacgta
agtatttacyg
cccctattga
tatgggactt
tgeggttttyg
gtctecacce
caaaatgtcg
aggtctatat
getattttga
gcattggaac
ggcacacccc
cecgcttoctt
ttattgacca
ttgecacaac
actctgtatt
cgcagtocce
gggtacgtgt
ctggtcececat

agocagactt

ggtagggtat

ctcatgtcca
aattacgggyg
aaatggeecg
tgttcceata
gtaaactgce
cgtcaatgac
tcetacttgy
gcagtacate
cattgacgtec
taacaactcc
aagcagagct
cctecataga
goeggattcece
tttggctett
atgctatagg
ctccecetatt
tatectetatt
tttacaggat
cgtgeecgea
tcecggacatg
gectocagey
aggcacagca

gtgtctgaaa

8400

8442

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

200

960

1020

1080

1140

1200

1260

1320

1380



atgagegtgg
aagaagatgc
cggtgectgtt
ccaccagaca
gteaccgteg
cgagcagatg
caagatgatc
cgactacgag
cttegacgag
gaagaccggc
gtacgacaag
cgeeggeetg
aaccagagcc
caccctgece
gatggagctg
gaacggcaga
ccagaccgcc
cgeccgagatc
ggcccacaag
cttecgagaag
ccaggtgtac
gatggcctgce
caaggtgtcc
catggacaac
cagaagcggce
caccttcagce
cggcaacace
cgccaagccc
ggecaccaac
cgacaacgce

tggctaataa

agattgggct
aggcagctga
aacggtggag
taatagctga
tecggatateg
gagaccgacyg
gacggcatcg
ggcagactga
agaagaaaca
ggccccatet
gaggagatca
acccacatga
ctggtgegga
agaagaagcyg
atcagaatga
aagaccagaa
gecccagagayg
gaggacctga
agctgcctgce
gagggctaca
agcctgatca
cacagegecy
cccagaggca
atgggcagea
ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
cceategtge
gaggagtacg

aagatcagag

cgeacggetg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgecac
gcgagagaca
gcagattcta
tccagaacag
gatacctgga
acagaagagt
gaagaatctyg
tgatctggca
ccggecatgga
gcgcecgecgyg
tcaagagagg
gcgecctacga
ccatgatgga
tettectgge
cecgectgegt
gcctggtggg
gacccaacga
ccttecgagga
agctgagcac
gcaccctgga
accagcagag
acctgeectt
ccagcgacat
ccttecagagg
ctagcttega
acaactgate

ctetagagat

acgcagatgg
tctgataaga
tctgagcagt
gactgttect
catggecage
gaacgccacc
catccagatg
cctgaccate
ggagcacccc
ggacggcaag
gagacaggcc
cagcaacctyg
ccccagaatg
cgecgeegtg
catcaacgac
gagaatgtgc
ccaggtccgg
cagaagcgcec
gtacggccce
catcgacccc
gaaccecgee
cctgagactg
cagaggcgtg
gctgagaagc
agccagcgcce
cgagaagage
gagagccgag
cagaggcgtg
catgagcaac
agtcgacecac

ctgtgtgttg
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aagacttaag
gktcagaggta
actcgttgct
ttccatgggt
cagggcacca
gagatcagag
tgcaccgagce
gagagaatgg
agcgccggcea
tggatgagag
aacaacggceyg
aacgacacca
tgcagcecetga
aagggcatcg
agaaacttct
aacatecctga
gagagcagaa
ctgatcctga
gccgtgagca
ttcaagctygce
cacaagagcc
ctgagctteca
cagatcgeca
agatactggg
ggccagatca
accgtgatgg
atcatcagaa
ttcgagectga
gagggcagcet
gtgtgatcca

gttttttgtyg

gecageggcag
actcecegttg
gccgegegeg
ctttteotgea
agagaagcta
ccagcgtyggy
tgaagctgag
tgctgagcege
aggaccccaa
agctggtgcet
aggacgccac
cctaccagag
tgcagggcag
gcaccatggt
ggagaggcega
agggcaagtt
accccggcaa
gaggcagcgt
goggctacga
tgcagaacag
agctggtgty
tcagaggcac
gcaacgagaa
ccatcagaac
gcgtgcagcece
ccgeccttcac
tgatggaggy
gcgacgagaa
acttcttegy
gatctactte

tggtactctt

1440

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



ccgctteete
ctcactcaaa
tgtgagcaaa
tccataggct
gaaaccogac
cteetgttce
tggcgettte
agctgggctg
ategtettga
acaggattag
actacggcta
teggaaaaag
tttttgtttg
tettttetac
tgagattatc
caatctaaag
cacctatcte
ggcgetgagg
catcatcecag
agttggtgat
tgatetgatce
agtcagcgta
atcgagcate
aaaaagcegt
atcetggtat
ctecgtcaaaa
gaatggcaaa
gteatcaaaa
acgaaatacg

caggaacact

gctecactgac
ggcggtaata
aggccagcaa
cocgcececect
aggactataa
gaccctgceccg
tecatagcectea
tgtgcacgaa
gtccaacceg
cagagcgagg
cactagaaga
agttggtagac
caagcagcoag
ggggtetgac
aaaaaggatc
tatatatgag
agcgatctgt
tctgectegt
ccagaaagtyg
tttgaacttt
cttcaactca
atgectotgece
aaatgaaact
ttetgtaatg
cggtctgega
ataaggttat
agcecttatgca
tcactegeat
cgatcgetgt

gccagegeat

tcgetgeget
cggttateca
aaggccagga
gacgagecatc
agataccagg
cttacecggat
cgetgtaggt
ccececegtte
gtaagacacg
tatgtaggcg
acagtatttg
tettgateceg
attacgogea
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
gaagaaggtyg
agggagccac
tgctttgcea
gcaaaagtte
agtgttacaa
gcaatttatt
aaggagaaaa
ttecgacteyg
caagtgagaa
tttettteca
caaccaaacc
taaaaggaca

caacaatatt

cggtecgtteg
cagaatcagy
accgtaaaaa
acaaaaatcyg
cgttteooceoc
acctgteegce
atctcagtte
agcocgacceg
acttategec
gtgctacaga
gtatctgcogce
gcaaacaaac
gaaaaaaagyg
acgaaaactc
teecttttaaa
ctgacagtta
catcecatagt
ttgctgactc
ggttgatgag
cggaacggte
gatttattea
ccaattaacc
catatcagga
ctecaccgagg
tcecaacateca
atcaccatga
gacttgttca
gttattecatt
attacaaaca

ttcacctgaa
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gctgcggcga
ggataacgca
ggcegegttyg
acgctecaagt
tggaagectee
ctttctecect
ggtgtaggtc
ctgegcetta
actggeagca
gttottgaag
tetgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgectgacte
ataccaggcc
agctttgtty
tgegttgtcg
acaaagccge
aattctgatt
ttatcaatac
cagttcecata
atacaaccta
gtgacgactg
acaggccagce
cgtgattgeg
ggaatcgaat

tcaggatatt

gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggce
ctegtgegcet
tcgggaagcg
gttcgcteea
tecggtaact
geccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcectttga
attttggtca
agttttaaat
atcagtgagg
gg9g9999999
tgaatecgcece
taggtggacc
ggaagatgcg
cgtccegtea
agaaaaacte
catatttttyg
ggatggcaag
ttaatttcee
aatceggtga
cattacdgctc
cctgagcgayg
gcaaccggceg

cttetaatac

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040



ctggaatget
gataaaatgc
cteatctgta
ategggctte
ccatttatac
cgtttccegt
ttttattgtt
cactatgcgg
tattggetge
gctacaacaa
tttgegetge
tttaggegaa
tttegetttt
acatggtaac
gattggtgga
catggattgg
tecgatacaat
atctctecett
gttctgccge
aagctcaggt
cggctetcea
gtagtctgag
aacagactgt
ccaccatgag
gcaacgacag
tcetgtggat
tgaagagagg
agcagcagaa
cagtcgagat
cecgtgectt

gaaattgecat

gtttteecegg
ttgatgatcg
acatcattgg
ccatacaate
ccatataaat
tgaatatggc
catgatgata
tgtgaaatac
tcecectgettg
ggcaaggctt
ttcgocgatgt
aagcgggget
gcatagggag
gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt
cacgcgeccg
ctcccgectg
cgagaccggg
cgctttgeet
cagtactcgt
tcettteceat
cctgetgacce
cagcgacccc
cetggacaga
ccecageace
cgccgtggac
ccagatctgc
cettgacect

cgcattgtet

ggatcgecagt
gaagaggcat
caacgctace
gatagattgt
cagcatccat
tcataacacc
tatttttatc
cgcacagatg
tgtgttggag
gaccgacaat
acgggccaga
tcggtitgtac
ggggaaatgt
c¢aacatgcct
tacgatecgtg
gaattccgea
tgaccattca
ccgecetace
tggtgcetee
cctttgtceceg
gaccctgett
tgctgeegeg
gggtetttte
gaggtggaga
ctggtggtgg
ctgttettca
gagggegtgc
gccgacgaca
tgtgececttcet
ggaaggtgee

gagtaggtgt

ggtgagtaac
aaattecgtc
tttgecatgt
cgecacctgat
gttggaattt
ccttgtatta
ttgtgcaatg
cgtaaggaga
gtegetgagt
tgcatgaaga
tatacgegta
gcggttagga
agtcttatgc
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
tgaggccgec
tgaactgegt
gcgctcectt
gctcaactct
cgegccoacea
tgcagteacc
cccccateag
ccgcoccageat
agtgcatcta
ccgagagcat
gccacttcgt
agttgccagce
actcecactg

cattctattc
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catgcatcat
agccagttta
ttcagaaaca
tgcecegacat
aatcgecggec
ctgtftatgt
taacatcaga
aaataccgca
agtgecgegag
atctgcttag
tectgagggga
gteccetecag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctcc
atccacgecg
ccgecgteota
ggagcctacc
agttaacggt
gacataatag
gtcgtecggat
aaacgagtgg
catcggcatc
cagactgtte
gagagaggag
gagcatcgag
catctgttgt

tcetttecta

tggggggtgg

caggagtacg
gtctgaccat
actctggcgc
tatcgegagce
togagcaaga
aagcagacag
gattttgaga
tcagattgge
caaaatttaa
ggttaggegt
ctagggtgtg
gatatagtag
tagtcttgca
cgtgeatgce
acgggtctga
agtgcctagce
atcggctege
gttgagtcgc
ggtaagttta
tagactcagc
ggagggcagt
ctgacagact
atcgaattcg
ggctgcagat
ctgcacctga
aagcacggec
tacagaaagg
ctggagtgat
ttgeccecctcece

ataaaatgag

ggtggggcag

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5840

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6300



gacagcaagg
atgggtaccc
catcecectte
ataggacact
gcggtectcecte
aattaaagca
aagtaatgag
ccecccccatt
tgtatttaga
gacgtctaag
cecctttegte
gagacggtca
tcagcgggtg
ctgagagtgc
atcagattgg
<210>
«211>

<212>
<213>

109
7754
DNA

<220>
«<223>

<400> 109
tggecattge

acattaccgce
tcattagtte
cctggctgac
gtaacgccaa
cacttggcag
ggtaaatggce
cagtacatct
aatgggegtg

aatgggagtt

gggaggattg
aggtgctgaa
tctgtgacac
catagctcag
cctcocecteat
agataggcta
agaaatcata
attgaagcat
aaaataaaca
aaaccattat
tcgegegttt
cagcttgtcet
ttggcgggty
accatatgeg

ctat

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctggea
acgtattagt
gatagcggtt

tgttttggea

ggaagacaat
gaattgaccc
accctgtcca
gagggctecg
cagcccacca
ttaagtgcag
gaattttaag
ttatcagggt
aataggggtt
tatcatgaca
cggtgatgac
gtaageggat
tecggggetgg

gtgtgaaata

Artificial seguence

tccatateat
ttgattattyg
tatggagttce
cccecgecca
ccattgacgt
gtatecatatg
ttatgccecag
catecgetatt
tgactcacgg

ccaaaatcaa

agcaggcatg
ggttccteet
cgeccectggt
ccttecaatce
aaccaaacct
agggagagaa
gccatgattt
tattgtcteca
ccgcgcacat
ttaacctata
ggtgaaaacc
gccgggagcea
cttaactatg

ccgcacagat

VR4778, Ligation of Inverted RSV RM2

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa

cgggactttce
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ctggggatgc
gggccagaaa

tettagttce
cacccgctaa
agcctccaag
aatgccteca
aaggccagtg
tgagcggata
ttcceoeogaaa
aaaataggcg
tctgacacat
gacaagcecyg
cggcatcaga

gcgtaaggag

into VR4762

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacyg
cccectattga
tatgggactt
tgcggttttg
gtetcecaccc

caaaatgteg

ggtgggetet
gaagcaggca
agcceccacte
agtacttgga
agtgggaaga
acatgtgagg
getttcececece
catatttgaa
agtgccacct
tatcacgagg
gcagctcceg
tcagggcgcg
gcagattgta

aaaataccgce

ctcatgtececa
aattacggag
aaatggcececyg
tgttcccata
gtaaactgecc
cgtcaatgac
tcctacttgg
gcagtacatc
cattgacgtc

taacaactce

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7754

60

120

180

240

300

360

420

480

540

6G0



gceoeccattga
cgtttagtga
agacaccggg
catgecaaga
atgcatgecta
tgatggtata
ggtgacgata
ggctatatge
ggggtcecat
gtttttatta
ggctecttete
gcteatggte
caatgeecac
atgagegtgg
aagaagatge
cgétgctgtt
ccaccagaca
gtcaccgteg
cgagcagatg
caagatgatc
cgactacgag
cttegacgag
gaagaccggc
gtacgacaag
cgeceggectg
aaccagagcec
caccctgecec
gatggagctg
gaacggcaga
ceagaccgec

cgeegagatce

cgeaaatggy
accgtcagat
accgatceag
gtgacgtaag
tactgttttt
gettagecta
ctttceatta
caatactctg
ttattattta
aacatagegt
cggtagegge
gctcggecagce
caccaccagt
agattggget
aggcagctga
aacggtggag
taatagetga
teggatateg
gagaccgacg
gacggcateg
ggeagactga
agaagaaaca
ggcecccatet
gaggagatca
acccacatga
ctggtgegga
agaagaageqg
atcagaatga
aagaccagaa
gcccagagag

gaggaccetga

cggtaggegt
cgcetggaga
ccteegegge
tacegectat
ggcttgggge
taggtgtggg
ctaatceata
tecttcagag
caaatteaca
gggatctcca
ggagetteea
tcettgcectee
gtgcecgeaca
cgeacggetg
gttgttgtat
ggcagtgtag
cagactaaca
aattcgeeac
gcgagagaca
geagatteta
tccagaacag
gatacctgga
acagaagagt
gaagaatctg
tgatctggca
ccggeatgga
gcgecgecgg
tcaagagagg
gegecetacga
ccatgatgga

tcttectage

gtacggtggg
cgecatecac
cgggaacggt
agactctata
ctatacaccc
ttattgacca
acatggetet
actgacacgg
tatacaacaa
cgecgaatete
catcegagee
taacagtgga
aggccgtgge
acgeagatgg
tctgataaga
tctgagcagt
gactgttect
catggeccagc
gaacgccacc
catccagatg
cetgaccate
ggagcaccec
ggacggcaag
gagacaggcee
cagcaacctyg
ceecagaatg
cgeegecgty
cateaacgac
gagaatgtge
ccaggteegg

cagaagcegee
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aggtctatat
gctgttttga
gcattggaac
ggeacacece
ccgettcctt
ttattgacca
ttgecacaac
actctgtatt
cgeegtecce
gggtacgtgt
ctggteceat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttgcet
ttecatgggt
cagggcacca
gagatcagag
tgecacegage
gagagaatgg
agegeeggea
tggatgagag
aacaacggceg
aacgacacca
tgecagectga
aagggcatcg
agaaacttet
aacatcctga
gagagcagaa

ctgatcctga

aagcagagct
cctcecataga
gcgagattece
tttggetett
atgetatagy
ctecccetatt
tatetetatt
tttacaggat
cgtgceegea
teceggacatg
gectecageg
aggcacagea
gtgtetgaaa
geageggeag
actccegttg
gccgegegeyg
cttttetgea
agagaagcta
ceagegtggy
tgaagctgag
tgctgagege
aggaccceaa
agctggtget
aggacgccac
cctaccagag
tgcagggceag
gcaccatggt
ggagaggcga
agggcaagtt
accceggeaa

gaggcagegt

660

720

780

B840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ggcccacaag
cttcgagaag
ccaagtgtac
gatggecctgce
caaggtgtecce
catggacaac
cagaagcgge
caccttcage
cggcaacace
cgccaageccce
ggccaccaac
cgacaacgcc
tggctaataa
ccgettecte
ctcactcaaa
tgtgagcaaa
tccataggcet
gaaacccgac
ctcectgttcco
tggecgettte
agctgggetg
atcgtcttga
acaggattag
actacggcta
tecggaaaaag
tttttgtttg
tcttttctac
tgagattate
caatctaaag

cacctatctc

agctgecctge
gagggctaca
agcctgatca
cacagcgcceg
cccagaggca
atgggcagca
ggcaacacca
gtgcagagaa
gagggcagaa
gaggaggtgt
ccecategtge
gaggagtacg
aagatcagag
gctcactgac
ggcggtaata
aggccagcaa
ccgecceccct
aggactataa
gaccctgecg
tcatagctcea
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag

agcgatctgt

ccgcectgegt
gocctggtggg
gacccaacga
ccttcgagga
agctgagcac
gcaccctgga
accagcagag
acctgccctt
ccagcgacat
ccttcagagg
ctagcttega
acaactgatc
ctctagagat
tcgectgeget
caagttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccecccegtto
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatceyg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt

ctatttegtt

gtacggcccecce
catcgacccce
gaaccccgec
cctgagactg
cagaggcgtg
gctgagaagce
agccagecgcc
cgagaagagc
gagagccgdag
cagaggcgtyg
catgagcaac
agtcgaccac
ctgtgtgttg
cggtcgtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttceecce
acctgtcege
atctcagttc
agccecgaccg
acttatecgee
gtgctacaga
gtatctgcge
gcaaacaaac
gaaaaaaagg
acgaaaactc
teccttttaaa
ctgacagtta

catccatagt
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gccgtgagea
ttcaagctge
cacaagagcc
ctgagcttca
cagatcgcca
agatactggy
ggccagatca
accgtgatgg
atcatcagaa
ttcgagetga
gagggcagct
gtgtgatcca
gttttttgtg
gctgeggega
ggataacgca
ggccgegtty
acgctcaagt
tggaagctcce
ctttcteect
ggtgtaggte
ctgecgectta
actggcagca
gttettgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta

tgcectgacte

gcggctacga
tgecagaacag
agctggtgtg
tcagaggcac
gcaacgagaa
ccatcagaac
gcgtgcagcce
ccgcctteac
tgatggaggg
gcgacgagaa
acttecttecgg
gatctactte
tggtactctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtgge
ctcgtgeget
tcgggaagceg
gttegetcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttagtca
agttttaaat
atcagtgagg

9999999999

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

35960

40290

4080

4140

4200

4260



ggcgctgagg
catcatccag
agttggtgat
tgatctgatc
agtcagcgta
atcgagcatc
aaaaagccgt
atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa
acgaaatacg
caggaacact
ctggaatget
gataaaatge
ctcatectgta
ategggettc
ceatttatac
cgtttcoecegt
ttttattgtt
cactggcctt
tggaggcatt
cttggaggct
ttagcgggtyg
ggaactaaga
tttetggecc
gcateccccag
ccacccccca
taggaaagga
acaacagatg

ctecgatgcete

tctgectegt
ccagaaagtyg
tttgaacttt
cttcaactca
atgctctgce
aaatgaaact
ttctgtaatyg
cggtctgcga
ataaggttat
agcttatgca
tcactcgcat
cgatecactgt
gccagecgcat
gttttececgyg
ttgatggtcg
acatecattgg
ccatacaatc
ccatataaat
tgaatatgac
catgatgata
aaatcatgge
ttctecteect
aggtttggtt
ggattgaagg
accaggyggcyg
aggaggaacc
catgcctgct
gaatagaatg
cagtgggagt
gctgacaact

acgaagtgge

gaagaaggtg
agggagccac
tgctttgeca
gcaaaagttc
agtgttacaa
gcaatttatt
aaggagaaaa
ttecgacteg
caagtgagaa
tttettteea
caaccaaacc
taaaaggaca
caacaatatt
ggatcgcagt
gaagaggcat
caacgctacc
gatagattgt
cagcatccat
tcataacacc
tatttttatc
cttaaaattc
ctacacttaa
tggtgggctg
cggagccctce
tggacagggt
gggtcaattc
attgtettee
acacctacte
ggcaccttcc
agaaggcaca

tgtecgtcgge

ttgctgactce
ggttgatgag
cggaacggte
gatttattca
ccaattaacc
catatcagga
ctcaccgagyg
tccaacatca
atcaccatga
gacttgttca
gttattcatt
attacaaaca
ttcacctgaa
ggtgagtaac
aaattccgte
tttgeccatgt
cgcacctgat
gttggaattt
ccttgtatta
ttgtgcaatyg
tatgatttct
tagcctatct
atgagggagg
ctgagctatg
gtgtcacaga
ttcagcacct
caatcctccc
agacaatgcg
agggtcaagyg

gcagatctgg

gtccacggcy
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ataccaggcc
agctttgttg
tgegttgteg
acaaagccgc
aattctgatt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccagc
cgtgattgeg
ggaategaat
tcaggatatt
catgeateat
agccagttta
ttcagaaaca
tgceccgacat
aatcgcggce
ctgtttatgt
taacatcaga
ctcattactt
tgctttaatt
gagagaccgc
agtgtecctat
gaaggggatg
gggtacceat
ccttgetgte
atgcaatttc
aaggcacggg
atctcgacta

ttectgetget

tgaatecgcece
taggtggacc
ggaagatgcyg
cgtccegtca
agaaaaactc
catatttttg
ggatggcaag
ttaatttcce
aatccggtga
cattacgctc
cctgagcgayg
gcaaccggeg
cttetaatac
caggagtacg
gtctgaccat
actetggege
tatcgcgagc
tcgagcaaga
aagcagacayg
gattttgaga
cctcacatgt
tcttececcact
tccaagtact
gagtggggct
tgcctgettce
agagcccacce
ctgccccacc
ctcattttat
ggaggggcaa
atcactccag

cctttetgta

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



ctcetetete
gaacagtctg
gatgccgatg
ccactegttt
atccgacgac
ctattatgte
accgttaact
ggtaggctece
tagacggegg
cggcgtggat
ggaggtgcac
taaatacaat
ctgttgeett
gtgecttttte
caagagtatt
ctgaggggac
tococtecaga
ctaagcagat
ckegogeact
tgoggtattt
ccoccacatt
tgtatttaga
gacgtctaag
cectttegte
gagacdgtca
teagegggty
ctgagagtge
atcagattgg
<210>

<211l>
<212>

110

DNA

7765

atgctetegy
tagatgcact
atgetggegg
ctgatggggag
ggtgactgeca
tggtggcgcy
agagttgage
aagggagcgce
acgcagttea
ggcggectea
accaatgtgg
atcteotgcaa
cctaataagg
tetecttgta
gcataagact
tectaaccge
tacgegtata
tctteocatgea
actcagecgac
teotecttacg
attgaagcat
aaaataaaca
aaaccattat
tegegegttt
cagcttgtet
ttggegggtg
accatatgeg

ctat

goacgeccte
tgaagaacag
ccaccaccag
tecteocaccto
gaaaagaccc
cgcggcagea
aagcagggtc
cggacaaagqq
ggaggecacca
ggtagggcgg
tgaatggtca
tgecggaatte
cacgatcgta
aggcatgttg
acattteeccco
gtacaaccga
tetggecegt
attgteggtce
ctccaacaca
catetgtgeg
ttatcagggt
aataggggtt
tateatgaca
cégtgatgac
gtaagcggat
teggggctgy

gtgtgaaata

ggtgetgggyg
tectgtccagyg
ggggtegcty
ggteagecagg
atggaaagga
acgagtactg
aggcaaagecg
ccecggteteg
caggcgggag
cgggegegtyg
aatggegttt
agtggttcgt
ccaccttact
ctaactcatc
ctecctatge
agccecegett
acatcgcgaa
aageccttgece
caagcagggda
gtatttcaca
tattgtctca
ccgegcacat
ttaacctata
ggtgaaaacc
gcecgggagea
cttaactatg

ccgcacagat

Page 155

cctectettca
atccacagga
ctgtecgttge
ctcatggtgg
acagtctgtt
ctcagactac
tggagagceg
acctgagett
geggcagaac
aaggagagat
attgtatega
ccaatocatg
tececaccaate
gttaccatgt
aaaagcgaaa
ttecgectaaa
gcagcgcaaa
ttgttgtage
gcagecaata
ccgecatagtyg
tgagcggata
ttecccegaaa
aaaataggcg
tetgacacat
gacaagcccg
cggcatcaga

gcgtaaggag

ggccgtgett
tcaggtgecag
atectgeagec
cgaattcgat
agtcectgtecag
actgccctee
gctgagtota
taaacttace
gegactcaac
gcgageegat
gctaggeact
tcagaccegt
ggcatgeacg
tgcaagacta
ctactatate
cacaccctag
acgcctaacc
ttaaattttyg
gccaatcetga
gecttteceoee
catatttgaa
agtgecacct
tatcacgagg
gcagcteeccg
tcagggegeg
geagattgta

agaatacecge

6180

6240

§300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7754



«213> Artifiecial sequence
<220>

<223> VR4779,

«<400> 110

7765 bhps DNA Circular

tggtatgegg tgtgaaatac cgeacagatyg cgtaaggaga

tattggetge
gctacaacaa
tttgegetge
tttaggcgaa
tttegetttt
acatggtaac
gattggtgga
catggattgg
tcgatacaat
atctctcett
attctgecoge
aagctcecaggt
cggctecteea
gtagtetgag
aacagactgt
ccaccatggce
gacagaacgc
tctacatcecca
acagcctgac
tggaggagca
gagtggacgy
tctggagaca
ggcacagcaa
tggacceeag
ceggegeege
gaggcatcaa

acgagagaat

tccctgettg
ggcaaggett
ttegegatgt
aagcggggct
gcatagggag
gatgagttag
agtaaggtag
acgaaccact
aaacgcecatt
cacgegeocg
cteecaegectyg
cgagaccggg
cgctttgect
cagtactecgt
teecttteceat
cagccaggge
caccgagatc
gatgtgeace
catcgagaga
cacecagegeco
caagtggatg
ggccaacaac
cctgaacgac
aatgtgcagc
cgtgaagggce
cgacagaaac

gtgcaacatce

tgtgttggag
gaccgacaat
acgggccaga
teggttgtac
ggggaaatgt
caacatgect
tacgatcgtyg
gaattcegca
tgaccattea
ccgecectacc
tggtgectce
cetttgtecyg
gaccctgett
tgctgeegeg
gggtetttte
accaagagaa
agagccageg
gagctgaage
atggtgctga
ggcaaggacc
agagagctgg
ggcgaggacg
accacctacc
ctgatgcagg
atcggcacca
ttetggagag

ctgaagggcea

gtegetgagt
tgcatgaaga
tatacgegta
geggttagga
agtettatge
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
tgaggcegece
tgaactgegt
gegetecectt
gctcaactet
cgegecacca
tgcagtcacc
getacgagea
tgggcaagat
tgagcgacta
gegecttega
ccaagaagac
tgetgtacga
ccaccgeeag
agagaaccag
gcagcaccct
tggtgatgga
gcgagaacgyg

agttecagac
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aaataccgca
agtgcgeogag
atctgettag
tctgagggga
gtccecteag
aatactcttyg
gaaaaagcac
aaggcaacag
attgtattta
gtgeacctce
atccacgecg
cegocgteta
ggagectace
agttaacggt
gacataatag
gtegtcggat
gatggagacc
gategacgge
cgagggcaga
¢gagagaaga
cggcggecce
caaggaggag
cctgaccecac
agececctggtg
gcccagaaga
gctaatcaga
cagaaagacc

cgeegeocag

tecagattgge
caaaatttaa
ggttaggcegt
ctagggtgtg
gatatagtag
tagtcttgea
cgtgcatgee
acgggtctga
agtgcctage
atcggetege
gttgagtege
ggtaagttta
tagactcagce
ggagggcagt
ctgacagact
ategaatteg
gacggogaga
atcggcagat
ctgatcecaga
aacagatacc
atctacagaa
atcagaagaa
atgatgatct
cggaccggea
agcggogecyg
atgatcaaga
agaagecgecet

agagccatga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

lez20

1680



tggaccaggt
tggccagaag
gcgtgtacgg
tgggcatecga
acgagaaccce
aggacctgag
gcaccagagg
tggagctgag
agagagccag
ccttcgagaa
acatgagagc
gaggcagagg
tcgacatgag
gatcagtcga
tttgccecte
aataaaatga
gggtggggca
cggtgggcte
agaagcaggc
cagccccact
aagtacttgg
gagtgggaag
aacatgtgag
attgecatacg
accgccatgt
agttcatagce
ctgaccgeccce
gccaataggg
ggcagtacat

atggccecgec

ccgggagage
cgeccctgatce
cccecgeegtg
ccecttecaag
cgceccacaag
actgctgage
cgtgcagatc
aagcagatac
cgccggccag
gagcaccgtyg
cgagatcatc
cgtgttcgag
caacgagggec
ccacgtgtga
cceegtgect
ggaaattgca
ggacagcaag
tatgggtacc
acatccecectt
cataggacac
agcggtcetet
aaattaaagc
gaagtaatga
ttgtatcecat
tgacattgat
ccatatatgg
aacgacccec
actttecatt
caagtgtatce

tggecattatg

agaaaccccg
ctgagaggca
agcagcggct
ctgctgcaga
agccagctgg
ttcatcagag
gccagcaacg
tgggccatca
atcagegtge
atggccgect
agaatgatgg
ctgagcgacy
agctacttct
tccagatetg
tccttgacce
tcgecattgtc
ggggaggatt
caggtgctga
ctctgtgaca
tcatagcteca
cectecectea
aagataggct
gagaaatcat
atcataatat
tattgactag
agttccgegt
gceccattgac
gacgtcaatg
atatgccaag

cccagtacat

gcaacgccga
gecgtggcecca
acgacttcga
acagccaggt
tgtggatgge
gcaccaaggt
agaacatgga
gaaccagaag
agccecacctt
tcaccggcaa
agggcgccaa
agaaggccac
tcggecgacaa
ctgtgcette
tggaaggtgce
tgagtaggtg
gggaagacaa
agaattgacc
caccctgtece
ggagggctcc
tcagcccace
attaagtgca
agaattttaa
gtacatttat
ttattaatag
tacataactt
gtcaataatg
ggtggagtat
tacgcccect

gaccttatgg
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gatcgaggac
caagagctge
gaaggagggce
gtacagcctg
ctgccacagce
gtccececcaga
caacatgggc
cggcggcaac
cagcgtgecag
caccgagggdce
gccegaggag
caaccceate
cgccgaggag
tagttgccag
cactcccact
tcattctatt
tagcaggcat
cggttcctece
acgcccctgg
gcctteaatce
aaaccaaacc
gagggagaga
ggccatgatt
attggecteat
taatcaatta
acggtaaatyg
acgtatgtte
ttacggtaaa
attgacgtca

gactttccta

ctgatcttec
ctgeccegecect
tacagcctgg
atcagaccca
gcecgectteg
ggcaagctga
agcagcacce
accaaccagc
agaaacctgc
agaaccagcg
gtgtccttcea
gtgcctagct
tacgacaact
ccatctgttg
gtecectttect
ctggggggty
gctggggatg
tgggccagaa
ttcttagttc
ccacccgcta
tagcectccaa
aaatgectecc
taaggccacc
gtccaacatt
cggggtcatt
gcececgectgg
cecatagtaac
ctgccecactt
atgacggtaa

cttggcagta

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480
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acaggactat
cogaccetge
tctecataget
tgtgtgecacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcage
acggggtcetg
tcaaaaagga
agtatatatg
tcagcgatct
gatctgecte
agccagaaag
attttgaact
tccttecaact
taatgctectyg
tcaaatgaaa
gtttctgtaa
atcggtetgce
aaataaggtt
aaagcttatg
aatcactegce
cgcgateget
ctgcragcocge
ctgttttecce
gcttgatggt
taacatecatt

tccecatacaa

aaagatacca
cgcttaccgg
cacgctgtag
aacccceegt
cggtaagaca
ggtatgtagg
gaacagtatt
gctettgatce
agattacgeg
acgctecagtyg
tecttecaccta
agtaaacttg
gtctattteyg
gtgaagaagg
tgagggagcc
tttgctttge
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttecttte
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgea
cggaagaggc
ggcaacgcta

tcgatagatt

ggcgtttcee
atacctgtecc
gtatctcagt
tcagcccgac
cgacttatecg
cggtgetaca
tggtatctgce
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
aaccaattaa
ttcatatcayg
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattcea
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgececat

gtegeacctg

cctggaaget
gocttteotce
tocggtgtagg
cgctgegcect
ccactggcag
gagttecttga
gctctgctga
accaccgctg
ggatctecaag
tcacgttaag
aattaaaaat
taccaatgct
gttgecctgac
tcataccagg
agagctttgt
tctgegttgt
caacaaagcc
ccaattectga
gattatcaat
ggcagtteca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattyg
caggaatecga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa

attgcccgac
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ccectogtgeyg
cttogggaay
tecgttogetce
tatccggtaa
cagccactgg
agtagtggee
agccagttac
gtagcggtag
aagatececttt
ggattttggt
gaagttttaa
taatcagtga
tegggggggy
cctgaateocge
tgtaggtgga
cgggaagatg
gcecgtecegt
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatceggt
gccattacge
cgcctgageg
atgcaaccgg
ttcttcectaat
atcaggagta
tagtctgace
caactctgge

attatecgecga

ctcteoctgtt
cgtggcactt
caagctgggc
ctatecgtcectt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttet
catgagatta
atcaatctaa
ggcacctate
ggggcgctga
cccatcatee
ccagttggtg
cgtgatctga
caagtcagecg
tcatcgagea
tgaaaaagcc
agatcctggt
cccteogteaa
gagaatggca
tcgtecatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctecatcty
gcatcgggcet

gecccatttat

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



acccatataa
gttgaatatg
ttcatgatga
ggetttecece
acatatttga
aagtgccacc
gtatcacgag
tgcagctcce
gtcagggegce
agcagattgt
gaaaataccg
<210>
<211>

<212>
<213 >

111
7765
DNA

<220>

<223> VR47

<400> 111
taagtgacctt

tagaggcatt
cttggaggct
ttagegggtg
ggaactaaga
tttetggeec
geatccccag
ccacccceca
taggaaagga
acaacagatg
cagttgtcgt
aagctaggca
ctgaaggaca
tcgectggttce

ggecaggttte

atcagcatcce
gctecataaca
tatattttta
ccceecccat
atgtatttag
tgacgtcetaa
gcecctttegt
ggagacggte
gtcagegggt
actgagagtg

catcagattg

80,

aaatcatggce
ttetetecect
aggtttggtt
ggattgaagyg
accaggggcyg
aggaggaacc
catgectget
gaatagaatg
cagtgggagt
gctggecaact
actectegge
cgatggggtt
cctectecggg
tgcccteggt

tctgeacget

atgttggaat
ccecttgtat
tcttgtgcaa
tattgaageca
aaaaataaac
gaaaccatta
ctcgegegtt
acagcttgtc
gttggegggt
caccatatgc

gctat

Artificial sequence

cttaaaatte
ctgcacttaa
tggtgggctyg
cggagecectc
tggacagggt
gggtcaattc
attgtettcee
acacctactce
ggeaccttce
agaaggcaca
gttgtcgeccg
ggtggecctte
cttggecgcece
gttgeeggtg

gaaggtgggc

ttaatcgegy
tactgtttat
tgtaacatceca
tttatcaggg
aaataggggt
ttatcatgac
teggtgatga
tgtaagcgga
gtcggggetg

ggtgtgaaat

7765 bps DHA Circular

tatgatttct
tagcctatcet
atgagggagg
ctgagectatyg
gtgtcacaga
ttcagecacct
caatcetece
agacaatgeg
agggteaagg
gcagatetgg
aagaagtagc
tcgtcgetea
teoccatecatte

aaggcggeca

tgcacgctga
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cctegageaa
gtaagcagac
gagattttga
ttattgtcete
tccgecgeaca
attaacctat
cggtgaaaac
tgcecgggage
gcttaactat

accgcacaga

cteattactt
tgetttaatt
gagagaccgc
agtgtcctat
gaaggggatg
gggtacccat
ccttgetgte
atgcaatttc
aaggcacggg
atcacacgtg
tgecetegtt
gctcgaacac
tgatgatete
tcacggtget

tctggeceogge

gacgtttcce
agttttattg
gacacaacgt
atgageggat
tttceceegaa
aaaaataggc
ctctgacaca
agacaagccc
gcggcatcag

tgcgtaagga

ccteacatgt
tettecceact
tcecaagtact
gagtggggct
tgecectgette
agageccace
ctgececccace
ctcattttat
ggaggggcaa
gtcgactgat
gctecatgteg
gcctetgecet
aggctctcatg
cttctcgaag

getggetete

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7765

60

120

180

240

300

360

420

480

540

600

660

720

780

8B40

900



tgectggttgg
agggtgetge
ctecagettge
tcgaaggcgyg
ttgggtetga
accaggectgt
caggegggea
aggaagatca
atcatggcte
taggegette
ctcttgatca
gcggegecge
atgeccggtece
cagatcatca
attcttctga
cttctgtaga
aggtatctgt
ttctggatcea
aatctgccga
ctctegeegt
gcgaattcga
tagtctgtea
cactgececte
ggctgagtet
ttaaacttac
cgegactcaa
tgcgagecga
agctaggceac
gtcagacceg

cggecatgcac

tgttgcegee
tgececcatgtt
ctctggggga
cgctgtggea
tcaggctgta
agccctectt
ggcagctcectt
ggtcetegat
tetgggegge
tggtctttct
ttetgatecayg
ttettetggg
gcaccaggge
tgtgggteag
teteccteett
tggggccgee
ttettetete
gtectgeecte
tgeccgtegat
cagteteecat
tatcecgacga
gctattatgt
caccgttaac
aggtaggctc
ctagacggeg
ceggegtgga
tggaggtgca
ttaaatacaa
tetgttgect

ggtgecttttt

gcttctggtt
gteccatgtte
caccttggty
ggccatcecac
cacctggetg
ctegaagteg
gtgggccacg
cteggegtig
ggtctggaac
gecgtteteg
ctcecatecace
cagggtgetg
tetggttcte
gecggeggtg
gtcgtacage
ggtecttetty
gtegaaggeg
gtagtegete
catcttgeee
ctgctegtag
cggtgactge
ctggtggege
tagagttgag
caagggagedg
gacgcagtte
tagcggecte
caccaatgtg
tatctcetgea
tcctaataag

ctectecttgt

ctgatggecce
tcgttgetgg
cctetgatga
accagctgge
ttctgcagceca
tagcecgetge
ctgcectctea
ccggggtttc
ttgececcttea
cctctecaga
atggtgecega
ccctgeatea
tggtaggtgg
gegtectege
accagctcte
gggtccttgc
ctcagcacca
agcttcagct
acgctggete
cttectettgy
agaaaagace
gegegdeage
caagcagggt
ccggacaaag
aggaggecacc
aggtagggeg
gtgaatggte
atgcggaatt
gcacgatcgt

aaggcatgtt
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agtatctgct
cgatctgeac
agctcagecag
tcttgtagge
gecttgaaggy
tcacggeggg
ggatcaggge
tgctecteceg
ggatgttgca
agtttcetgtce
tgeectteac
ggctgecacat
tgtcgtteag
cgttgttgge
tcatccactt
cggegctggy
ttctctegat
cggtgcacat
tgatcteggt
tgeectggcet
catggaaadg
aacgagtact
caggcaaagc
gececggtete
acaggeggga
gegggegegt
aaatggegtt
cagtggttcg
accaccttac

gctaactecat

tctecagetce
gectectggtg
tctecaggtce
ggggtteteg
gtegatgecc
geccgtacacyg
gcttetggee
gacctggtce
cattctecteg
gttgatgeet
ggcggegecyg
tctggggtee
gttgctgtge
ctgtctecag
gccgtecact
gtgctectece
ggtcaggetg
ctggatgtag
ggegttetgt
ggccatggtyg
aacagtctgt
actcagacta
gtggagagce
gacctgagcet
ggcggcagaa
gaaggagaga
tattgtateg
teccaatceat
ttecaccaat

cgttaccatg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

24060

2460

2520

2580

2640

2700



ttgcaagact
actactatat
acacacccta
aacgcctaac
cttaaatttt
agccaatcty
attgcatacg
accgccatgt
agttcatagc
ctgaccgecce
dccaataggg
ggcagtacat
atggecccgoce
catctacgta
gcgtggatag
gagtttgttt
attgacgcaa
agtgaaccgt
ccgggaccga
caagagtgac
tgctatactyg
gtatagctta
cgatactttc
tatgcceaata
cccatttatt
tattaaacat
ttctccggta
tgatcgctcg
cccaccacca
cgtggagatt

gatgcaggca

acaagagtat
cctgagggga
gtccectecag
cctaagcaga
gctegegcac
atgeggtatt
ttgtatccat
tgacattgat
ccatatatgg
aacgacccocc
acttteecatt
caagtgtatc
tggcattatg
ttagtcatecg
cggtttgact
tggcaccaaa
atgggcggta
cagatcgecct
tccagcctcce
gtaagtaccg
tttttggett
gectataggt
cattactaat
ckbctgtectt
atttacaaat
agegtgggat
gcggeggage
gecagctectt
ccagtgtgec
gggctcgeac

gctgagttgt

tgcataagac
ctecctaaccyg
atacgcgtat
ttctteatgce
tactcagcga
ttecteccttac
atcataatat
tattgactag
agttecagcgt
gcccattgac
gacgtcaatg
atatgccaag
cccagtacat
ctattacecat
cacggggatt
atcaacggga
ggcgtgtacyg
ggagacgcca
gcggccggga
cctatagact
ggggcctata
gtgggttatt
ccataacatg
cagagactga
tcacatatac
ctcecacgcga
ttecacatce
getectaaca
gcacaaggcec
ggctgacdca

tgtattctga

tacatttecc
cgtacaaccg
atctggcccg
aattgtcggt
cctccaacac
gcatctgtge
gtacatttat
ttattaatag
tacataactt
gtcaataatg
ggtggagtat
tacgcccect
gaccttatgg
ggtgatgcegg
tcecaagtcte
ctttccaaaa
gtgggaggtc
tecacgetgt
acggtgcatt
ctataggceac
caccccceget
gaccattatt
getctttgece
cacggactcet
aacaacgecg
atctecgggta
gagccctggt
gtggaggcca
gtggceggtag
gatggaagac

taagagtcag
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ccteccctatg
aagccecgct
tacatcgcga
caagccttge
acaagcaggyg
gatatttcac
attggctcat
taatcaatta
acggtaaatg
acgtatatte
ttacggtaaa
attgacgtca
gactttecta
ttttggcagt
caccccattg
tgtcgtaaca
tatataaaca
tttagacctcc
ggaacgcgga
acceoetttag
tcettatget
gaccactcec
acaactatct
gtatttttac
teeceegtge
cgtgttecgy
ceccatgeete
gacttaggca
ggtatgtgtc
ttaaggcagce

aggtaactecc

caaaagcgaa
tttegectaa
agcagcgcaa
cttgttgtag
agcagccaat
accgcatacc
gtccaacatt
cggggtcatt
gceocgectgg
ccatagtaac
ctgceccactt
atgacggtaa
cttggacagta
acatcaatgg
acgtcaatgg
actccgccce
gagctcgttt
atagaagaca
ttceccogtge
ctcttatgca
ataggtgatg
ctattggtga
ctattggeta
aggatggggt
ccgcagtttt
acatgggcte
cagcgacteca
cagcacaatg
tgaaaatgag
ggcagaagaa

cgttgcggtyg

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



ctgttaacgg
agacataata
cgtegtecgga
gaaacgagtg
tcatcggcecat
acagactgtt
tgagagagga
tgagcatcga
aaaagatcag
tcgectecactg
aaggcggtaa
aaaggccagce
ctccgceccce
acaggactat
ccgaccctge
tetcataget
tgtgtgcacg
gagtccaacce
agcagagecga
tacactagaa
agagttggta
tgcaagcagce
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatet
ggtctgecete
agccagaaag
attttgaact

tececttecaact

tggagggcag
gctgacagac
tatcgaattce
gggctgcaga
cctgcacctyg
caagcacggc
gtacagaaayg
gctggagtga
agctctagag
actecgctgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccegt
cggtaagaca
ggtatgtagg
gaacagtatt
getcttgate
agattacgeg
acgctcagtyg
tcttecaccta
agtaaacttg
gtctatttcg
gtgaagaagg
tgagggagcc
tttgetttge

cagcaaaagt

tgtagtctga
taacagactg
gccaccatga
tgcaacgaca
atcctgtgga
ctgaagagag
gagcagcaga
tcagtcgacce
atctgtgtgt
ctcggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggecgtttece
atacctgtce
gtatctecagt
tcagcecgac
cgacttatecg
cggtgctaca
tggtatetge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
tgttgctgac
acggttgatg
cacggaacgyg

tecgatttatt

gcagtacteg
ttcettteeca
gecctgetgac
gcagcgacce
tcectggacag
gcecccageac
acgccgtgga
acgtgtgatc

tggttttttg

cggetgcgge

ggggataacg
aaggccgegt
cgacgctceaa
cctggaaget
gcctttctec
tcggtgtagg
cgetgegeet
ccactggcag
gagttcttga
getctgectga
accaccgctyg
ggatctcaayg
tcacgttaag
aattaaaaat
tacecaatgct
gttgcetgac
tcataccagyg
agagctttgt
tetgegtitgt

caacaaagcc
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ttgctgecege
tgggtectttt
cgaggtggag
cctggtggtg
actgttctte
cgagggegtg
cgccgacgac
cagatctact
tgtggtactc
gagcggtate
caggaaagaa
tgctggegtt
gtcagaggtyg
ccctegtgeg
cttcgggaag
tegttcgete
tatccggtaa
cagcecactgg
agtggtggce
agecagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcggggggayg
cctgaatcge
tgtaggtgga
cgggaagatg

gocecgteccegt

gcgcgecace
ctgcagtcac
accccecatca
goccgecagea
aagtgcatct
cccgagagcea
agccacttcg
tctggectaat
ttcegettece
agctcactca
catgtgagca
tttcecatagg
gcgaaacceg
ctctectgtt
cgtggegett
caagctgggc
ctatcegtcett
taacaggatt
taactacggc
ctteggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
ggcacctate
ggggegetga
ccecatcatcee
ccagttggtg
cgtgatetga

caagtcagcyg

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



taatgctety
tcaaatgaaa
gtttectgtaa
atcggtctge
aaataaggtt
aaagcttatg
aatcactcge
cgcgateget
ctgcecagege
ctgttttece
gcttgatggt
taacatcatt
tcceatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttecece
acatatttga
aagtgccacce
atatcacgag
tgcagctcce
gtcagggege
agcagattgt
gaaaatacecg
<210>
<211>

«212>
<213>

112
41956
DNA

<220>

<223>

«<400> 112

ccagtgttac
ctgcaattta
tgaaggagaa
gattcegact
atcaagtgag
catttcttte
atcaaccaaa
gttaaaagga
atcaacaata
ggggategea
cggaagaggc
ggcaacgeta
tcgatagatt
atcagecatcc
gctcataaca
tatattttta
ccccccceat
atgtatttag
tgacgtctaa
gcectttegt
ggagacggte
gtcagegggt
actgagagtg

catcagattg

aaccaattaa
ttcatatcag
aactcaccga
cgtececaacat
aaatcaccat
cagacttgtt
ccgttattea
caattacaaa
ttttcacctg
gtggtgagta
ataaattccyg
cctttgecat
gtegeacctg
atgttggaat
ccecttgtat
tcttgtgecaa
tattgaagca
aaaaataaac
gaaaccatta
ctegegegtt
acagcttgte
gttggcgggt
caccatatge

gctat

Artificial sequence

ccaattctga
gattatcaat
ggcagttcceca
caatacaacc
gagtgacgac
caacaggcca
ttegtgatty
caggaatecga
aatcaggata
accatgecate
tcagecagtt
gtttcagaaa
attgecccgac
ttaategegg
tactgtttat
tgtaacatca
tttatecaggy
aaataggggt
ttatcatgac
teggtgatga
tgtaagegga
gtcggggetg

gatgtgaaat

VR10686, 4196 bps DNA Circular

ttagaaaaac
accatatttt
taggatggeca
tattaatttc
tgaatecggt
gecattacge
cgecctgageg
atgcaaccgg
ttettctaat
atcaggagta
tagtetgace
caactctggce
attatcgcega
cctegagecaa
gtaagecagac
gagattttga
ttattagtete
tcegegeaca
attaacctat
cggtgaaaac
tgcegggage
gettaactat

acegcacaga

tcatecgagea
tgaaaaagcce
agatcctggt
ccctegteaa
gagaatggea
tegtcatecaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctecatectg
gcategggct
gcecatttat
gacgtttcece
agttttattg
gacacaacgt
atgagecggat
ttteececgaa
aaaaataggce
ctctgacaca
agacaagccc
gecggcatcag

tgegtaagga

tecgecacgttt cggtgatgac ggtgaaaacc tctgacacat gcagcteceg gagacggtea

cagcttgtcect gtaagcggat gecgggagca gacaagcccg tecagggcgeg tcagegagtg
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6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7765

60

1290



ttggcegggtyg
accatatgeg
ctattggetg
agctacaaca
ttttgegetg
gtttaggega
gtttcgettt
aacatggtaa
cgattggtgg
acatggattyg
ctecgatacaa
catetctcet
cgttetgeeg
aaagcteagg
ccggetetec
tgtagtctga
taacagactg
agatatcgeg
cagccatetg
actgtccttt
attctggggg
catgctgggy
tectgggeca
tggttettag
atcecacceg
acctagectce
agaaaatgecce
atttaaggee
tegttegget

aatcagggga

teggggetgg
gtgtgaaata
ctcectgett
aggcaaggcet
cttegegatyg
aaagecggggce
tgcataggga
cgatgagtta
aagtaaggtg
gacgaaceac
taaacgccat
teacgegeece
cocteccegect
tcgagacegg
acgetttgee
geagtacteg
tteocttteca
geagetetag
ttgtttgcee
cctaataaaa
gtggggtagg
atgeggtggg
gaaagaagca
ttecageace
ctaaagtact
caagagtggg
tecaacatgt
atcatggcecct
gcggcgageg

taacgecagga

cttaactatyg
ccgcacagat
gtgtgttgga
tgaccgacaa
tacgggccag
tteggttgta
gggggaaatg
gcaacatgee
gtacgatcgt
tgaattcege
ttgaccatte
gecgecctac
gtggtgecete
gcctttgtee
tgaccetget
ttgeoctgeege
tgggtetttt
accaggecct
ctecececegtg
tgaggaaatt
gecaggacage
ctctatgggt
ggecacateccoe
actcatagga
tggagcggte
aagaaattaa
gaggaagtaa
taatcttecg
gtatcagete

aagaacatgt

cggcatcocaga
gegtaaggag
ggtcgetgag
ttgcatgaag
atatacgcgt
cgeggttagg
tagtettatg
ttacaaggag
gecttattag
attgcagaga
accacattgg
ctgaggccge
ctgaactgeg
ggegcteeet
tgetcaacte
gegegecace
ctgcagtcac
ggatccagat
ccttecttga
gecategeatt
aagggggagg
acccaggtge
cttctctgtyg
cacteatage
tetecotcee
agcaagatag
tgagagaaat
cttecteget
actcaaaggc

gagcaaaagg
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gcagattgta
aaaataccgc
tagtgecgega
aatctgctta
atctgagggg
agtcecctea
caatactctt
agaaaaagca
gaaggcaaca
tattgtattt
tgtgracctc
cateccacgee
tcegecgtcet
tggagcctac
tagttaacgg
agacataata
cgtegtcgac
ctgctgtgee
cectggaagg
gtctgagtag
attgggaaga
tgaagaattg
acacaccetg
tcaggagggce
tcatecagecec
getattaagt
catagaattt
cactgactcg
ggtaatacgg

cecagcaaaag

ctgagagtgce
atcagattgg
gcaaaattta
gggttaggcg
actagggtgt
ggatatagta
gtagtcttge
cegtgeatge
gacgggtctg
aagtgcctag
catcggeteg
ggttgagtcg
aggtaagttt
ctagactcag
tggagggcag
gctgacagac
acgtgtgatc
ttetagttge
tgecacteee
gtgteattet
caatagcagg
acccggttce
tecacgecece
tccgectteoa
accaaaccaa
geagagggag
taaggccatg
ctgegetegg
ttatccacag

gecaggaace

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

12690

1320

1380

14490

1500

1560

- 1620

1680

1740

1800

1860

1920



gtaaaaaggc
aaaatcgacg
ttecccetgy
tgtecegectt
tecagttecggt
cogaccgetg
tatcgccact
ctacagagtt
tectgegetct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttge
ctgactcata
tgatgagagc
aacggtctgce
ttattcaaca
attaaccaat
atcaggatta
accgaggcag
aacatcaata
accatgagtg
ttgttcaaca
attcattcgt
acaaacagga
acctgaatca
gagtaaccat
ttcecgtcecage

gccatgtttc

cgcgttgetg
ctcaagtcag
aagctceccte
tctceetteg
gtaggtegtt
cgcettatece
ggcagecagcc
cttgaagtgyg
gctgaageoca
cgctagtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatce
ctgacteggg
ccaggcctga
tttgttgtag
gttgtcggga
aagccgccgt
tctgattaga
tecaataccat
ttccatagga
caacctatta
acgactgaat
ggccagcceat
gattgcgect
atcgaatgca
ggatattett
gcatcatcag
cagtttagtc

agaaacaact

gegtttttec
aggtggcgaa
gtgcgctete
ggaagegtgyg
cgctccaage
ggtaactate
actggtaaca
tggectaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
ggg999g9g9gc
atcgececccat
gtggaccagt
agatgcgtga
cccgtcaagt
aaaactcatc
atttttgaaa
tggcaagatc
atttccecte
ccggtgagaa
tacgctcgtc
gagcgagacyg
accggcgcag
c¢taatacctg
gagtacggat
tgaccatctce

ctggcgagcatc

ataggcetccg
acccgacagg
ctgttecgac
cgetttetea
tgggetgtgt
gtecttgagte
ggattagecag
acggctacac
gaaaaagagt
ttgtttgeoaa
tttetacggy
gattatcaaa
tctaaagtat
ctatctecage
gctgaggtct
catccagcca
tggtgatttt
tctgatectt
cagcgtaatg
gagcatcaaa
aagccgtttce
ctggtategg
gtcaaaaata
tggcaaaagc
atcaaaatca
aaatacgega
gaacactgec
gaatgctgtt
aaaatgcttg
atctgtaaca

gggcttececa
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cecccectgac
actataaaga
cctgccgett
tagctcacge
gcacgaacce
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgcet
aaggatcttc
atatgagtaa
gatctgtcta
gecctegtgaa
gaaagtgagg
gaacttttge
caactecagca
ctetgccagt
tgaaactgca
tgtaatgaag
tectgegatte
aggttatcaa
ttatgecattt
ctcgeatcaa
tegetgttaa
agcgcatcaa
tteccecgggga
atggtcggaa
tcattggcaa

tacaategat

gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcage
agacacgact
gtaggcggtg
gtatttggta
tgatccggeca
acgcgcagaa
cagtggaacg
acctagatecc
acttggtctg
tttegtteat
gaaggtgttg
gagocacggt
tttgecacgg
aaagttcgat
gttacaacca
atttattcat
gagaaaactc
cgactegtec
gtgagaaatc
ctttccagac
ccaaaccgtt
aaggacaatt
caatatttte
tcgcagtggt
gaggcataaa
cgctaccttt

agattgtcge

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720

3780



acetgattge
ggaatttaat
tgtattactg
tgcaatgtaa
aagecatttat
taaacaaata

cattattatc

ccgacattat
cgeggecteg
tttatgtaag
catcagagat
cagggttatt

gggattcege

atgacattaa

cgcgagccea
agcaagacgt
cagacagttt
tttgagacac
gtectecatgag
gecacatttce

cctataaaaa

tttataccca
ttececgttga
tattgttcat
aacgtggett
cggatacata
ccgaaaagtg

taggcgtate
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tataaaﬁéég catccaté@%
atatggcté;ﬁﬁéqpacﬁgct
gatgatatat ttttatcttg
tceceeccee cecattattyg
tttgaatgta tttagaaaaa
ccacctgacg tctaagaaac

acgagaccct ttegtc

3840

3900

3960

4020

4080

4140

4196



