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<130> 192120

<150> EP15382451

<151> 17.09.2015

<160> 38

<170> PatentIn version 3.5

<210> 1

<211> 1911

<212> DNA

<213> Autographa californica nucleopolyhedrovirus

<400> 1

atgatccgta catccagcca cgtcctgaac gtccaagaaa acatcatgac ttccaactgt 60
gcttccagecc cctactcctg tgaggccact tcagecctgecg ctgaggccca gcaactgcag 120
gtggacacag gtggcgataa gatcgtgaac aaccaggtca ccatgactca aatcaacttc 180
aacgcttcct acacctctgec cagcactccc tctcgtgcta gcttcgacaa ctcatactcg 240
gagttctgcg acaagcaacc taacgattac ttgtcttact acaaccaccc aaccccggac 300
ggagctgata ctgtcatctc cgactctgaa accgctgccg ctagcaactt cctcgcctca 360
gttaactcgc tcactgacaa cgatttggtg gagtgtctgc tcaagaccac tgacaacctg 420
gaggaagctg tgtcctctge ctactacagc gagtcactcg aacagccagt ggtcgaacaa 480
ccctctccta gctcagectta ccacgccgag tccttcgaac actctgetgg tgtcaaccag 540
ccgtcggcca caggcaccaa gaggaagttg gacgagtacc tggataactc ccagggagtt 600
gtgggtcaat tcaacaagat caagttgaga cctaagtaca agaagagcac catccagtca 660
tgcgctacac tggaacaaac catcaaccac aacactaaca tctgtacagt ggcttccacc 720
caggagatca ctcactactt cacaaacgac ttcgccccct acctgatgag gttcgacgat 780
aacgactaca actcgaacag attctccgat cacatgtctg aaaccggtta ctacatgttc 840
gtcgttaaga agtccgaggt gaagcctttc gaaatcatct tcgccaagta cgtctctaac 900
gtggtctacg agtacacaaa caactactac atggttgaca accgtgtgtt cgttgtgacc 960
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ttcgataaga
ccacactcac
ttcgtggacg
tactacgctc
ttcctcttgt
atgctgagcc
ccatacgttt
aacaagtacg
aagtactcgt
tctaacaaca
gttgagcagt
tccttcaaga
tctggcgaaa
caccacatgt
ttgctgaagc
ttcgccgagc
<210> 2

<211>
<212>

<213>

<400> 2

1749
DNA
Autographa californica nucleopolyhedrovirus

tccgcttcat
aggacgtctg
tccaccacac
agacaacctt
cgaagttgta
gcaaggaatc
cccagatcct
tcgttgataa
ccgtcgctaa
acgccgagaa
acttgactca
acgaggaaag
tcaaggacgt
tcgtgatcgg
tcttggectt

aaaagctcaa

gatcagctac
caacgatgag
attcaaggcc
cgtgaccttg
cgagatgtac
aaacgagatc
caagtactcg
cctgaacctc
cctgctcttc
cctcaagaag
aaacgtcgat
gctgaccatc
tgatgtgagc
caaggtcaac
gatcctgcag

ctgcaagtac

eolf-seql

aacctggtta
accgccgctc
gctctgacct
ctgcaatcac
caggacaaga
gaaaccgcct
gagtccgtcc
atcgtgaaca
aacaactaca
gtcaagaagg
aacgttaagg
gctaagaaga
caggtcatcc
cgtcgcgagt
ggactggtgc

aagaagttcg

aggagactgg
aaaactgcaa
cctacttcaa
tcggegageg
acctcttcac
ctaacaactt
aattcccgga
agaagagcac
agtaccacga
aagacggaag
gtcacaactt
acaaggagtt
aaaagtacaa
caactacact
cactctccga

agttcaacta

atgactcaaa tcaacttcaa cgcttcctac acctctgcca gcactccctc

ttcgacaact
aaccacccaa
agcaacttcc

aagaccactg

cagccagtgg

catactcgga
ccccggacgg
tcgcctcagt
acaacctgga

tcgaacaacc

gttctgcgac
agctgatact
taactcgctc
ggaagctgtg

ctctcctagc

aagcaaccta
gtcatctccg
actgacaacg
tcctctgect

tcagcttacc
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acgattactt
actctgaaac
atttggtgga
actacagcga

acgccgagtc

catcgaaatc
gaagtgtcac
cctcgatatg
taagtgtgga
tttgcccatc
cttcgtctcg
caaccctccc
tctgacatac
caacatcgct
catgcacatc
catcgtgttg
ctactggatc
cagattcaag
gcacaacaac
cgccatcaca

a

tcgtgctagc
gtcttactac
cgctgecgcet
gtgtctgctc
gtcactcgaa

cttcgaacac

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1911

60

120

180

240

300

360



tctgctggtg
gataactccc
aagagcacca
tgtacagtgg
ctgatgaggt
accggttact
gccaagtacg
cgtgtgttcg
gagactggca
aactgcaaga
tacttcaacc
ggcgagcgta
ctcttcactt
aacaacttct
ttcccggaca
aagagcactc
taccacgaca
gacggaagca
cacaacttca
aaggagttct
aagtacaaca
actacactgc
ctctccgacg
ttcaactaa

<210> 3

<211>

<212> DNA

1911

tcaaccagcc
agggagttgt
tccagtcatg
cttccaccca
tcgacgataa
acatgttcgt
tctctaacgt
ttgtgacctt
tcgaaatccc
agtgtcactt
tcgatatgta
agtgtggatt
tgcccatcat
tcgtctcgcec
accctcccaa
tgacatacaa
acatcgcttc
tgcacatcgt
tcgtgttgtc
actggatctc
gattcaagca
acaacaactt

ccatcacatt

gtcggccaca
gggtcaattc
cgctacactg
ggagatcact
cgactacaac
cgttaagaag
ggtctacgag
cgataagatc
acactcacag
cgtggacgtc
ctacgctcag
cctcttgtcg
gctgagccgc
atacgtttcc
caagtacgtc
gtactcgtcc
taacaacaac
tgagcagtac
cttcaagaac
tggcgaaatc
ccacatgttc
gctgaagctc

cgccgagcaa

eolf-seql

ggcaccaaga
aacaagatca
gaacaaacca
cactacttca
tcgaacagat
tccgaggtga
tacacaaaca
cgcttcatga
gacgtctgca
caccacacat
acaaccttcg
aagttgtacg
aaggaatcaa
cagatcctca
gttgataacc
gtcgctaacc
gccgagaacc
ttgactcaaa
gaggaaaggc
aaggacgttg
gtgatcggca
ttggccttga

aagctcaact
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ggaagttgga
agttgagacc
tcaaccacaa
caaacgactt
tctccgatca
agcctttcga
actactacat
tcagctacaa
acgatgagac
tcaaggccgc
tgaccttgct
agatgtacca
acgagatcga
agtactcgga
tgaacctcat
tgctcttcaa
tcaagaaggt
acgtcgataa
tgaccatcgc
atgtgagcca
aggtcaaccg
tcctgcaggg

gcaagtacaa

cgagtacctg
taagtacaag
cactaacatc
cgccccctac
catgtctgaa
aatcatcttc
ggttgacaac
cctggttaag
cgccgctcaa
tctgacctcc
gcaatcactc
ggacaagaac
aaccgcctct
gtccgtccaa
cgtgaacaag
caactacaag
caagaaggaa
cgttaagggt
taagaagaac
ggtcatccaa
tcgcgagtca
actggtgcca

gaagttcgag

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1749



<213>

<400> 3
atgatccgta

gcttccagcc
gtggacacag
aacgcttcct
gagttctgcg
ggagctgata
gttaactcgc
gaggaagctg
ccctctccta
ccgtcggcca
gtgggtcaat
tgcgctacac
caggagatca
aacgactaca
gtcgttaaga
gtggtctacg
ttcgataaga
ccacactcac
ttcgtggacg
tactacgctc
ttcctcttgt
atgctgagcc
ccatacgttt
aacaagtacg

aagtactcgt

catccagcca
cctactcctg
gtggcgataa
acacctctgc
acaagcaacc
ctgtcatctc
tcactgacaa
tgtcctctgce
gctcagctta
caggcaccaa
tcaacaagat
tggaacaaac
ctcactactt
actcgaacag
agtccgaggt
agtacacaaa
tccgcttcat
aggacgtctg
tccaccacac
agacaacctt
cgaagttgta
gcaaggaatc
cccagatcct
tcgttgataa

ccgtcgctaa

cgtcctgaac
tgaggccact
gatcgtgaac
cagcactccc
taacgattac
cgactctgaa
cgatttggtg
ctactacagc
ccacgccgag
gaggaagttg
caagttgaga
catcaaccac
cacaaacgac
attctccgat
gaagcctttc
caactactac
gatcagctac
caacgatgag
attcaaggcc
cgtgaccttg
cgagatgtac
aaacgagatc
caagtactcg
cctgaacctc

cctgctcttc

eolf-seql

gtccaagaaa
tcagcctgceg
aaccaggtca
tctcgtgcta
ttgtcttact
accgctgecg
gagtgtctgc
gagtcactcg
tccttcgaac
gacgagtacc
cctaagtaca
aacactaaca
ttcgccccct
cacatgtctg
gaaatcatct
atggttgaca
aacctggtta
accgccgctc
gctctgacct
ctgcaatcac
caggacaaga
gaaaccgcct
gagtccgtcc
atcgtgaaca

aacaactaca
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acatcatgac
ctgaggccca
ccatgactca
gcttcgacaa
acaaccaccc
ctagcaactt
tcaagaccac
aacagccagt
actctgctgg
tggataactc
agaagagcac
tctgtacagt
acctgatgag
aaaccggtta
tcgccaagta
accgtgtgtt
aggagactgg
aaaactgcaa
cctacttcaa
tcggegageg
acctcttcac
ctaacaactt
aattcccgga
agaagagcac

agtaccacga

ttccaactgt
gcaactgcag
aatcaacttc
ctcatactcg
aaccccggac
cctcgectca
tgacaacctg
ggtcgaacaa
tgtcaaccag
ccagggagtt
catccagtca
ggcttccacc
gttcgacgat
ctacatgttc
cgtctctaac
cgttgtgacc
catcgaaatc
gaagtgtcac
cctcgatatg
taagtgtgga
tttgcccatc
cttcgtctcg
caaccctccc
tctgacatac

caacatcgct

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



tctaacaaca
gttgagcagt
tccttcaaga
tctggcgaaa
caccacatgt
ttgctgaagc
ttcgccgagc
<210> 4

<211> 666
<212> DNA

<213>

<400> 4
atgactcaaa

ttcgacaact
aaccacccaa
agcaacttcc
aagaccactg
cagccagtgg
tctgctggtg
gataactccc
aagagcacca
tgtacagtgg
ctgatgaggt
accggt
<210> 5
<211> 828

<212> DNA
<213>

acgccgagaa
acttgactca
acgaggaaag
tcaaggacgt
tcgtgatcgg
tcttggectt

aaaagctcaa

tcaacttcaa
catactcgga
ccccggacgg
tcgcctcagt
acaacctgga
tcgaacaacc
tcaaccagcc
agggagttgt
tccagtcatg
cttccaccca

tcgacgataa

cctcaagaag
aaacgtcgat
gctgaccatc
tgatgtgagc
caaggtcaac
gatcctgcag

ctgcaagtac

cgcttcctac
gttctgcgac
agctgatact
taactcgctc
ggaagctgtg
ctctcctagc
gtcggccaca
gggtcaattc
cgctacactg
ggagatcact

cgactacaac

eolf-seql

gtcaagaagg

aacgttaagg
gctaagaaga
caggtcatcc
cgtcgcgagt
ggactggtgc

aagaagttcg

acctctgcca
aagcaaccta
gtcatctccg
actgacaacg
tcctctgect
tcagcttacc
ggcaccaaga
aacaagatca
gaacaaacca
cactacttca

tcgaacagat
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aagacggaag
gtcacaactt
acaaggagtt
aaaagtacaa
caactacact
cactctccga

agttcaacta

Autographa californica nucleopolyhedrovirus

gcactccctc
acgattactt
actctgaaac
atttggtgga
actacagcga
acgccgagtc
ggaagttgga
agttgagacc
tcaaccacaa
caaacgactt

tctccgatca

Autographa californica nucleopolyhedrovirus

catgcacatc
catcgtgttg
ctactggatc
cagattcaag
gcacaacaac
cgccatcaca

a

tcgtgctagc
gtcttactac
cgctgecgcet
gtgtctgctc
gtcactcgaa
cttcgaacac
cgagtacctg
taagtacaag
cactaacatc
cgccccctac

catgtctgaa

1560

1620

1680

1740

1800

1860

1911

60

120

180

240

300

360

420

480

540

600

660

666



<400> 5
atgatccgta

gcttccagcc
gtggacacag
aacgcttcct
gagttctgcg
ggagctgata
gttaactcgc
gaggaagctg
ccctctccta
ccgtcggcca
gtgggtcaat
tgcgctacac
caggagatca
aacgactaca
<210> 6

<211> 582
<212> PRT

<213>

<400> 6

Met Thr Gln Ile

1

Ser Arg Ala Ser

Pro Asn Asp Tyr

35

Asp Thr Val Ile

50

catccagcca
cctactcctg
gtggcgataa
acacctctgc
acaagcaacc
ctgtcatctc
tcactgacaa
tgtcctctgce
gctcagctta
caggcaccaa
tcaacaagat
tggaacaaac
ctcactactt

actcgaacag

5

20

cgtcctgaac
tgaggccact
gatcgtgaac
cagcactccc
taacgattac
cgactctgaa
cgatttggtg
ctactacagc
ccacgccgag
gaggaagttg
caagttgaga
catcaaccac
cacaaacgac

attctccgat

40

55

eolf-seql

gtccaagaaa
tcagcctgceg
aaccaggtca
tctcgtgcta
ttgtcttact
accgctgecg
gagtgtctgc
gagtcactcg
tccttcgaac
gacgagtacc
cctaagtaca
aacactaaca
ttcgccccct

cacatgtctg

10

25

Page 6

acatcatgac
ctgaggccca
ccatgactca
gcttcgacaa
acaaccaccc
ctagcaactt
tcaagaccac
aacagccagt
actctgctgg
tggataactc
agaagagcac
tctgtacagt
acctgatgag

aaaccggt

Autographa californica nucleopolyhedrovirus

30

45

60

ttccaactgt
gcaactgcag
aatcaacttc
ctcatactcg
aaccccggac
cctcgectca
tgacaacctg
ggtcgaacaa
tgtcaaccag
ccagggagtt
catccagtca
ggcttccacc

gttcgacgat

Asn Phe Asn Ala Ser Tyr Thr Ser Ala Ser Thr Pro

15

Phe Asp Asn Ser Tyr Ser Glu Phe Cys Asp Lys Gln

Leu Ser Tyr Tyr Asn His Pro Thr Pro Asp Gly Ala

Ser Asp Ser Glu Thr Ala Ala Ala Ser Asn Phe Leu

60

120

180

240

300

360

420

480

540

600

660

720

780

828



Ala

65

Lys

Glu

Tyr

Ala

Gly

145

Lys

Asn

Phe

Tyr

Met

225

Ala

Met

Ser

Thr

Ser

His

Thr

130

Val

Ser

Thr

Thr

Asn

210

Phe

Lys

Val

Val

Thr

Leu

Ala

115

Gly

Val

Thr

Asn

Asn

195

Ser

Val

Tyr

Asp

Asn

Asp

Glu

100

Glu

Thr

Gly

Ile

Ile

180

Asp

Asn

Val

Val

Asn
260

Ser

Asn

85

Gln

Ser

Lys

Gln

Gln

165

Cys

Phe

Arg

Lys

Ser

245

Arg

Leu

70

Leu

Pro

Phe

Arg

Phe

150

Ser

Thr

Ala

Phe

Lys

230

Asn

Val

Thr

Glu

Val

Glu

Lys

135

Asn

Cys

Val

Pro

Ser

215

Ser

Val

Phe

Asp

Glu

Val

His

120

Leu

Lys

Ala

Ala

Tyr

200

Asp

Glu

Val

Val

Asn

Ala

Glu

105

Ser

Asp

Ile

Thr

Ser

185

Leu

His

Val

Tyr

Val
265

eolf-seql

Asp

Val

90

Gln

Ala

Glu

Lys

Leu

170

Thr

Met

Met

Lys

Glu

250

Thr

Leu

75

Ser

Pro

Gly

Tyr

Leu

155

Glu

Gln

Arg

Ser

Pro

235

Tyr

Phe

Page 7

Val

Ser

Ser

Val

Leu

140

Arg

Gln

Glu

Phe

Glu

220

Phe

Thr

Asp

Glu

Ala

Pro

Asn

125

Asp

Pro

Thr

Ile

Asp

205

Thr

Glu

Asn

Lys

Cys

Tyr

Ser

110

Gln

Asn

Lys

Ile

Thr

190

Asp

Gly

Ile

Asn

Ile
270

Leu

Tyr

95

Ser

Pro

Ser

Tyr

Asn

175

His

Asn

Tyr

Ile

Tyr

255

Arg

Leu

80

Ser

Ala

Ser

Gln

Lys

160

His

Tyr

Asp

Tyr

Phe

240

Tyr

Phe



Met

Ser

Cys

305

Tyr

Leu

Tyr

Ser

Val

385

Phe

Ile

Asn

Asn

His
465

Ile

Gln

290

His

Phe

Gln

Glu

Arg

370

Ser

Pro

Val

Leu

Asn

450

Ile

Ser

275

Asp

Phe

Asn

Ser

Met

355

Lys

Pro

Asp

Asn

Leu

435

Ala

Val

Tyr

Val

Val

Leu

Leu

340

Tyr

Glu

Tyr

Asn

Lys

420

Phe

Glu

Glu

Asn

Cys

Asp

Asp

325

Gly

Gln

Ser

Val

Pro

405

Lys

Asn

Asn

Gln

Leu

Asn

Val

310

Met

Glu

Asp

Asn

Ser

390

Pro

Ser

Asn

Leu

Tyr
470

Val

Asp

295

His

Tyr

Arg

Lys

Glu

375

Gln

Asn

Thr

Tyr

Lys

455

Leu

Lys

280

Glu

His

Tyr

Lys

Asn

360

Ile

Ile

Lys

Leu

Lys

440

Lys

Thr

Glu

Thr

Thr

Ala

Cys

345

Leu

Glu

Leu

Tyr

Thr

425

Val

Gln

eolf-seql

Thr Gly Ile

Ala

Phe

Gln

330

Gly

Phe

Thr

Lys

Val

410

Tyr

His

Lys

Asn

Ala

Lys

315

Thr

Phe

Thr

Ala

Tyr

395

Val

Lys

Asp

Lys

Val
475
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Gln

300

Ala

Thr

Leu

Leu

Ser

380

Ser

Asp

Tyr

Asn

Glu

460

Asp

Glu

285

Asn

Ala

Phe

Leu

Pro

365

Asn

Glu

Asn

Ser

Ile

445

Asp

Asn

Ile

Cys

Leu

Val

Ser

350

Ile

Asn

Ser

Leu

Ser

430

Ala

Gly

Val

Pro

Thr

Thr

335

Met

Phe

Val

Asn

415

Val

Ser

Ser

Lys

His

Lys

Ser

320

Leu

Leu

Leu

Phe

Gln

400

Leu

Ala

Asn

Met

Gly
480



His

Ala

Val

Met

Asn

545

Leu

Lys

Asn

Lys

Asp

Phe

530

Asn

Ser

Lys

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

<400>

7
6
p

Phe

Lys

Val

515

Val

Leu

Asp

Phe

36
RT

Ile

Asn

500

Ser

Ile

Leu

Ala

Glu
580

Val
485

Lys

Gln

Gly

Lys

Ile

565

Phe

Leu

Glu

Val

Lys

Leu

550

Thr

Asn

Ser

Phe

Ile

Val

535

Leu

Phe

Phe

Tyr

Gln

520

Asn

Ala

Ala

eolf-seql

Lys Asn Glu Glu

Trp

505

Lys

Arg

Leu

Glu

490

Ile

Tyr

Arg

Ile

Gln
570

Ser

Asn

Glu

Leu

555

Lys

Gly

Arg

Ser

540

Gln

Leu

Arg

Glu

Phe

525

Thr

Gly

Asn

Autographa californica nucleopolyhedrovirus

7

Met Ile Arg Thr Ser Ser His Val Leu Asn Val Gln Glu

1

5

10

Thr Ser Asn Cys Ala Ser Ser Pro Tyr Ser Cys Glu Ala

20

25

Cys Ala Glu Ala Gln Gln Leu Gln Val Asp Thr Gly Gly

35

40

45

Val Asn Asn Gln Val Thr Met Thr Gln Ile Asn Phe Asn

50

55

Page 9

60

Leu

Ile

510

Lys

Thr

Leu

Cys

Asn

Thr
30

Asp

Ala

Thr

495

His

Leu

Val

Lys
575

Ile

15

Ser

Lys

Ser

Ile

Asp

His

His

Pro

560

Tyr

Met

Ala

Ile

Tyr



Thr

65

Glu

Pro

Ala

Leu

Ser

145

Pro

Gly

Tyr

Leu

Glu

225

Gln

Arg

Ser

Phe

Thr

Ala

Val

130

Ser

Ser

Val

Leu

Arg

210

Gln

Glu

Phe

Ala

Cys

Pro

Ser

115

Glu

Ala

Pro

Asn

Asp

195

Pro

Thr

Ile

Asp

Ser

Asp

Asp

100

Asn

Cys

Tyr

Ser

Gln

180

Asn

Lys

Ile

Thr

Asp
260

Thr

Lys

85

Gly

Phe

Leu

Tyr

Ser

165

Pro

Ser

Tyr

Asn

His

245

Asn

Pro

70

Gln

Ala

Leu

Leu

Ser

150

Ala

Ser

Gln

Lys

His

230

Tyr

Asp

Ser

Pro

Asp

Ala

Lys

135

Glu

Tyr

Ala

Gly

Lys

215

Asn

Phe

Tyr

Arg

Asn

Thr

Ser

120

Thr

Ser

His

Thr

Val

200

Ser

Thr

Thr

Asn

Ala

Asp

Val

105

Val

Thr

Leu

Ala

Gly

185

Val

Thr

Asn

Asn

Ser
265

eolf-seql

Ser

Tyr

90

Ile

Asn

Asp

Glu

Glu

170

Thr

Gly

Ile

Ile

Asp

250

Asn

Phe Asp
75

Leu Ser

Ser Asp

Ser Leu

Asn Leu
140

Gln Pro
155

Ser Phe

Lys Arg

Gln Phe

Gln Ser

220

Cys Thr
235

Phe Ala

Arg Phe

Page 10

Asn

Tyr

Ser

Thr

125

Glu

Val

Glu

Lys

Asn

205

Cys

Val

Pro

Ser

Ser

Tyr

Glu

110

Asp

Glu

Val

His

Leu

190

Lys

Ala

Ala

Tyr

Asp
270

Tyr

Asn

95

Thr

Asn

Ala

Glu

Ser

175

Asp

Ile

Thr

Ser

Leu

255

His

Ser

80

His

Ala

Asp

Val

Gln

160

Ala

Glu

Lys

Leu

Thr

240

Met

Met



Ser

Pro

Tyr

305

Phe

Gly

Ala

Lys

Thr

385

Phe

Thr

Ala

Tyr

Val
465

Glu

Phe

290

Thr

Asp

Ile

Gln

Ala

370

Thr

Leu

Leu

Ser

Ser

450

Asp

Thr

275

Glu

Asn

Lys

Glu

Asn

355

Ala

Phe

Leu

Pro

Asn

435

Glu

Asn

Ile

Asn

Ile

Ile

340

Cys

Leu

Val

Ser

Ile

420

Asn

Ser

Leu

Tyr

Ile

Tyr

Arg

325

Pro

Lys

Thr

Thr

Lys

405

Met

Phe

Val

Asn

Tyr

Phe

Tyr

310

Phe

His

Lys

Ser

Leu

390

Leu

Leu

Phe

Gln

Leu
470

Met

Ala

295

Met

Met

Ser

Cys

Tyr

375

Leu

Tyr

Ser

Val

Phe

455

Ile

Phe

280

Lys

Val

Ile

Gln

His

360

Phe

Gln

Glu

Arg

Ser

440

Pro

Val

Val

Tyr

Asp

Ser

Asp

345

Phe

Asn

Ser

Met

Lys

425

Pro

Asp

Asn

eolf-seql
Val Lys Lys

Val

Asn

Tyr

330

Val

Val

Leu

Leu

Tyr

410

Glu

Tyr

Asn

Lys

Page 11

Ser

Arg

315

Asn

Cys

Asp

Asp

Gly

395

Gln

Ser

Val

Pro

Lys
475

Asn

300

Val

Leu

Asn

Val

Met

380

Glu

Asp

Asn

Ser

Pro

460

Ser

Ser

285

Val

Phe

Val

Asp

His

365

Tyr

Arg

Lys

Glu

Gln

445

Asn

Thr

Glu

Val

Val

Lys

Glu

350

His

Tyr

Lys

Asn

Ile

430

Ile

Lys

Leu

Val

Tyr

Val

Glu

335

Thr

Thr

Ala

Cys

Leu

415

Glu

Leu

Tyr

Thr

Lys

Glu

Thr

320

Thr

Ala

Phe

Gln

Gly

400

Phe

Thr

Lys

Val

Tyr
480



Lys

Asp

Lys

Val

Glu

545

Ser

Asn

Glu

Leu

Lys
625

Tyr

Asn

Glu

Asp

530

Glu

Gly

Arg

Ser

Gln

610

Leu

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

<400>

8
2
P

Ser

Ile

Asp

515

Asn

Arg

Glu

Phe

Thr

595

Gly

Asn

22
RT

Ser

Ala

500

Gly

Val

Leu

Ile

Lys

580

Thr

Leu

Cys

Val

485

Ser

Ser

Lys

Thr

Lys

565

His

Leu

Val

Lys

Ala

Asn

Met

Gly

Ile

550

Asp

His

His

Pro

Tyr
630

Asn

Asn

His

His

535

Ala

Val

Met

Asn

Leu

615

Lys

Leu

Asn

Ile

520

Asn

Lys

Asp

Phe

Asn

600

Ser

Lys

Leu

Ala

505

Val

Phe

Lys

Val

Val

585

Leu

Asp

Phe

eolf-seql
Phe Asn Asn

490

Glu

Glu

Ile

Asn

Ser

570

Ile

Leu

Ala

Glu

Asn

Gln

Val

Lys

555

Gln

Gly

Lys

Ile

Phe
635

Leu

Tyr

Leu

540

Glu

Val

Lys

Leu

Thr

620

Asn

Tyr

Lys

Leu

525

Ser

Phe

Ile

Val

Leu

605

Phe

Autographa californica nucleopolyhedrovirus

8

Lys

Lys

510

Thr

Phe

Tyr

Gln

Asn

590

Ala

Ala

Tyr

495

Val

Gln

Lys

Trp

Lys

575

Arg

Leu

Glu

His

Lys

Asn

Asn

Ile

560

Tyr

Arg

Ile

Gln

Met Thr Gln Ile Asn Phe Asn Ala Ser Tyr Thr Ser Ala Ser Thr Pro

1

5

10

15

Ser Arg Ala Ser Phe Asp Asn Ser Tyr Ser Glu Phe Cys Asp Lys Gln

Page 12



Pro

Asp

Ala

65

Lys

Glu

Tyr

Ala

Gly

145

Lys

Asn

Phe

Tyr

Asn

Thr

50

Ser

Thr

Ser

His

Thr

130

Val

Ser

Thr

Thr

Asn
210

<210>

Asp

35

Val

Val

Thr

Leu

Ala

115

Gly

Val

Thr

Asn

Asn

195

Ser

20

Tyr

Ile

Asn

Asp

Glu

100

Glu

Thr

Gly

Ile

Ile

180

Asp

Asn

Leu

Ser

Ser

Asn

85

Gln

Ser

Lys

Gln

Gln

165

Cys

Phe

Arg

Ser

Asp

Leu

70

Leu

Pro

Phe

Arg

Phe

150

Ser

Thr

Ala

Phe

Tyr

Ser

55

Thr

Glu

Val

Glu

Lys

135

Asn

Cys

Val

Pro

Ser
215

Tyr

40

Glu

Asp

Glu

Val

His

120

Leu

Lys

Ala

Ala

Tyr

200

Asp

25

Asn

Thr

Asn

Ala

Glu

105

Ser

Asp

Ile

Thr

Ser

185

Leu

His

eolf-seql

His

Ala

Asp

Val

90

Gln

Ala

Glu

Lys

Leu

170

Thr

Met

Met

Page 13

Pro

Ala

Leu

75

Ser

Pro

Gly

Tyr

Leu

155

Glu

Gln

Arg

Ser

Thr

Ala

60

Val

Ser

Ser

Val

Leu

140

Arg

Gln

Glu

Phe

Glu
220

Pro

45

Ser

Glu

Ala

Pro

Asn

125

Asp

Pro

Thr

Ile

Asp

205

Thr

30

Asp

Asn

Cys

Tyr

Ser

110

Gln

Asn

Lys

Ile

Thr

190

Asp

Gly

Gly

Phe

Leu

Tyr

95

Ser

Pro

Ser

Tyr

Asn

175

His

Asn

Ala

Leu

Leu

80

Ser

Ala

Ser

Gln

Lys

160

His

Tyr

Asp



<211>
<212>
<213>

<400>

2
p

76
RT

eolf-seql

Autographa californica nucleopolyhedrovirus

9

Met Ile Arg Thr

1

Thr

Cys

Val

Thr

65

Glu

Pro

Ala

Leu

Ser

145

Pro

Gly

Ser

Ala

Asn

50

Ser

Phe

Thr

Ala

Val

130

Ser

Ser

Val

Asn

Glu

35

Asn

Ala

Cys

Pro

Ser

115

Glu

Ala

Pro

Asn

Cys

20

Ala

Gln

Ser

Asp

Asp

100

Asn

Cys

Tyr

Ser

Gln
180

Ser

Ala

Gln

Val

Thr

Lys

85

Gly

Phe

Leu

Tyr

Ser

165

Pro

Ser

Ser

Gln

Thr

Pro

70

Gln

Ala

Leu

Leu

Ser

150

Ala

Ser

His

Ser

Leu

Met

55

Ser

Pro

Asp

Ala

Lys

135

Glu

Tyr

Ala

Val

Pro

Gln

40

Thr

Arg

Asn

Thr

Ser

120

Thr

Ser

His

Thr

Leu

Tyr

25

Val

Gln

Ala

Asp

Val

105

Val

Thr

Leu

Ala

Gly
185

Asn Val
10

Ser Cys

Asp Thr

Ile Asn

Ser Phe
75

Tyr Leu
90

Ile Ser

Asn Ser

Asp Asn

Glu Gln
155

Glu Ser
170

Thr Lys

Page 14

Gln

Glu

Gly

Phe

60

Asp

Ser

Asp

Leu

Leu

140

Pro

Phe

Arg

Glu

Ala

Gly

45

Asn

Asn

Tyr

Ser

Thr

125

Glu

Val

Glu

Lys

Asn

Thr

30

Asp

Ala

Ser

Tyr

Glu

110

Asp

Glu

Val

His

Leu
190

Ile

15

Ser

Lys

Ser

Tyr

Asn

95

Thr

Asn

Ala

Glu

Ser

175

Asp

Met

Ala

Ile

Tyr

Ser

80

His

Ala

Asp

Val

Gln

160

Ala

Glu



Tyr

Leu

Glu

225

Gln

Arg

Ser

Leu

Arg

210

Gln

Glu

Phe

Glu

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

<400>

atcatggaga taattaaaat gataaccatc tcgcaaataa ataagtattt tactgttttc

gtaacagttt tgtaataaaa aaacctataa atattccgga ttattcatac cgtcccacca

Asp
195

Pro

Thr

Ile

Asp

Thr

275

10
128
DNA

Asn

Lys

Ile

Thr

Asp

260

Gly

Ser

Tyr

Asn

His

245

Asn

Gln

Lys

His

230

Tyr

Asp

Gly

Lys

215

Asn

Phe

Tyr

Val

200

Ser

Thr

Thr

Asn

eolf-seql

Val Gly Gln Phe

Thr Ile Gln Ser
220

Asn Ile Cys Thr
235

Asn Asp Phe Ala
250

Ser Asn Arg Phe
265

Asn

205

Cys

Val

Pro

Ser

Autographa californica nucleopolyhedrovirus
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tcgggcgc

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

<400>

atacggacct ttaattcaac ccaacacaat atattatagt taaataagaa ttattatcaa

atcatttgta tattaattaa aatactatac tgtaaattac attttattta caatcactcg

ac

11
122
DNA

Autographa californica nucleopolyhedrovirus
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Page 15

Lys

Ala

Ala

Tyr

Asp
270

Ile

Thr

Ser

Leu

255

His

Lys

Leu

Thr

240

Met

Met

60

120

128

60

120

122



<210> 12

<211> 571
<212> DNA
<213>

<220>
<223>

<400> 12
aaaaacatcg

ggtttaacac
tggacgcgtc
aaaatagttt
gtttcaccca
aagattaccg
ctcttttcag
tcgagttaac
tattatagtt
gtaaattaca
<210> 13

<211> 465
<212> DNA

<213>

<220>
<223>

<400> 13
ggtaccaaat

atccgtaccc
tggaaaacta
aggtgatgga
acatatattt
attacagcta

aaCcCcCaacac

attagggtga
caaaacgata
gggtcaatgt
aaactcaaat
aacagaaacc
taaccatcac
agcgctataa
tccacgcectgc
aaataagaat

ttttatttac

tccgttttgce
gctcagtcgg
tgccgtgtcc
aaatattagg
gggagttcag
cataaattac

aatatattat

Artificial Sequence

ctgaaggtta
tcatggattt
cctgcctatt
attacttgca
aaaagcataa
taggatttta
aaaggggtgc
agtctcgaga
tattatcaaa

aatcactcga

Artificial Sequence

gacgatgcag
atgtattaca
aattgcaagt
aaacacagca
tcgtcgaatg
acaatttaaa

agttaaataa

eolf-seql

Recombinant chimeric promoter

cattggggta
tatataaggt
gacgtcataa
agtttaagtt
ctatcgaata
tacgattgta
attctcggta
tacggacctt
tcatttgtat

C

Recombinant chimeric promoter

agtttttgaa
atgcagccaa
tcaacattga
acaaaaattc
Ccaaagcgtaa
ctgcagtctg

gaattattat
Page 16

ggttatggtt
gtaataatat
catattaggt
tcatcataat
tctttagctt
gaaaataaag
agagtacagt
taattcaacc

attaattaaa

caggctgctc
taccatgttt
ggattacaat
aaacgaccaa
aaaatattaa
gagatacgga

caaatcattt

aatacgtaat
ttttaatgag
gattatatta
ctgatcataa
cccatgaaga
tattctcagt
tgaactcaca
caacacaata

atactatact

aaacacatag
tacacgacta
aacatattta
gacgagttaa
taaggtaaaa
cctttaattc

gtatattaat

60

120

180

240

300

360

420

480

540

571

60

120

180

240

300

360

420



eolf-seql

taaaatacta tactgtaaat tacattttat ttacaatcac tcgac

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

14
436
DNA

<400> 14
aaaaacatcg
ggtttaacac
tggacgcgtc
aaaatagttt
gtttcaccca
aagattaccg
ctcttttcag
tcgagttaac
<210>
<211>

<212>
<213>

15
3163
DNA

<220>
<223>

<400> 15
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct

gtcgtggtac

attagggtga
caaaacgata
gggtcaatgt
aaactcaaat
aacagaaacc
taaccatcac
agcgctataa

tccacg

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga

ttgtagttgt

ctgaaggtta
tcatggattt
cctgecctatt
attacttgca
aaaagcataa

taggatttta

aaaggggtgc

Artificial Sequence

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt

ccttcttgag

tgaagagcag

cattggggta
tatataaggt
gacgtcataa
agtttaagtt
ctatcgaata
tacgattgta

attctcggta

Recombinant expression cassette

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg

gttagcgacg

Page 17

Autographa californica nucleopolyhedrovirus

ggttatggtt
gtaataatat
catattaggt
tcatcataat
tctttagctt
gaaaataaag

agagtacagt

tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag

gacgagtact

aatacgtaat
ttttaatgag
gattatatta
ctgatcataa
cccatgaaga
tattctcagt

tgaactcaca

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt

tgtatgtcag

465

60

120

180

240

300

360

420

436

60

120

180

240

300

360

420

480



agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
gggtcatcta

tccgegegcet

ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga

gattcgaaag

tcggaccggg

tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
cggccegegac

atccgcgccc

eolf-seql

gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
tagtgagctc

gatggtggga

Page 18

acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
gtcgacgtag

cggtatgaat

tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatt
gcctttgaat

aatccggaat

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



atttataggt
gagatggtta
gttgacccca
acaaataaac
ataataaaaa
tgttttacaa
atttgtataa
gagttcagtt
gcttatgact
ctgatcgtgc
caaaacatga
cgtaaagcga
ttaatcgtgc
tgcgtttatg
atttacaatg
ggcccgagtt
taaaacaaaa
cccaacacaa
aaatactata
<210>
<211>

<212>
<213>

16
3656
DNA

<220>

<223>

<400> 16

ttttttatta
tcattttaat
acaaaagatt
aagttgtcga
tttaaatgac
gtagaattct
tgacatcatc
ttgaaaacaa
caagttatga
gttacaagta
catcagctta
gttcggttat
gttacaagta
agataagatt
cggccaagtt
gtttgcgtac
ccctagtatt
tatattatag

ctgtaaatta

caaaactgtt
tatctccatg
tataattaat
taaaacattc
atcatatttg
acccgtaaag
ccctgattgt
atgagtcata
gccgtgtgca
gaattctact
tgactcatac
gagccgtgtg
gaattctact
gaaagcacgt
ataaaagatt
gtgactagcg
ggagcaataa
ttaaataaga

cattttattt

Artificial Sequence

eolf-seql

acgaaaacag
atctattaat
cataatcacg
ataaatgaca
agaataacaa
cgagtttagt
gttttacaag
cctaaacacg
aaacatgaga
cgtaaagcca
ttgattgtgt
caaaacatga
cgtaaagcga
gtaaaatgtt
ctaatctgat
aagaagatgt
tcgatgagct
attattatca

acaatcactc

Recombinant expression cassette

taaaatactt
attccggagt
aacaacaaca
cagcaacata
atgacattat
tttgaaaaac
tagaattcta
ttaataatct
taagtttatg
gttcggttat
tttacgcgta
catcagctta
gttgaaggat
tcccgegegt
atgttttaaa
gtggaccgca
catacggacc
aatcatttgt

gac

atttatttgc
atacatcgat
agtcaatgaa
caattcttgc
ccctcgattg
aaatgacatc
tccgtaaagc
tctgatatca
acatcatcca
gagccgtgtg
gaattctact
tgagtcataa
catatttagt
tggcacaact
acacctttgc
gaacagatag
tttaattcaa

atattaatta

ttagttgaac tcgaacttct tgtacttgca gttgagcttt tgctcggcga atgtgatggc

gtcggagagt ggcaccagtc cctgcaggat caaggccaag agcttcagca agttgttgtg

Page 19

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3163

60

120



cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta

tgggtggtty

gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs

tagtaagaca

ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc

agtaatcgtt

eolf-seql

gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca

aggttgcttg
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aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc

tcgcagaact

gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt

ccgagtatga

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



gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
gggtcatcta
tccgegegcet
atttataggt
gagatggtta
gttgacccca
acaaataaac
ataataaaaa
tgttttacaa
atttgtataa
gagttcagtt
gcttatgact
ctgatcgtgc
caaaacatga
cgtaaagcga
ttaatcgtgc
tgcgtttatg
atttacaatg
ggcccgagtt
taaaacaaaa
ttccgcgcegc
gggtaggtta

aaggtgtaat

ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
gattcgaaag
tcggaccggg
ttttttatta
tcattttaat
acaaaagatt
aagttgtcga
tttaaatgac
gtagaattct
tgacatcatc
ttgaaaacaa
caagttatga
gttacaagta
catcagctta
gttcggttat
gttacaagta
agataagatt
cggccaagtt
gtttgcgtac
ccctagtatt
ttcggaccgg
tggttaatac

aatattttta

agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
cggcegegac
atccgcgccc
caaaactgtt
tatctccatg
tataattaat
taaaacattc
atcatatttg
acccgtaaag
ccctgattgt
atgagtcata
gccgtgtgca
gaattctact
tgactcatac
gagccgtgtg
gaattctact
gaaagcacgt
ataaaagatt
gtgactagcg
ggagcaataa
gatccaaaaa
gtaatggttt

atgagtggac

eolf-seql

ggcagaggtsg
cttatcgcca
acaggagtag
gtggctggat
tagtgagctc
gatggtggga
acgaaaacag
atctattaat
cataatcacg
ataaatgaca
agaataacaa
cgagtttagt
gttttacaag
cctaaacacg
aaacatgaga
cgtaaagcca
ttgattgtgt
caaaacatga
cgtaaagcga
gtaaaatgtt
ctaatctgat
aagaagatgt
tcgatgagct
catcgattag

aacaccaaaa
gcgtcgggtc

Page 21

taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
gtcgacgtag
cggtatgaat
taaaatactt
attccggagt
aacaacaaca
cagcaacata
atgacattat
tttgaaaaac
tagaattcta
ttaataatct
taagtttatg
gttcggttat
tttacgcgta
catcagctta
gttgaaggat
tcccgegegt
atgttttaaa
gtggaccgca
cgtcgacgta
ggtgactgaa
cgatatcatg

aatgtcctgc

tgaagttgat
cctgcagttg
cacagttgga
tagatctatt
gcctttgaat
aatccggaat
atttatttgc
atacatcgat
agtcaatgaa
caattcttgc
ccctcgattg
aaatgacatc
tccgtaaagc
tctgatatca
acatcatcca
gagccgtgtg
gaattctact
tgagtcataa
catatttagt
tggcacaact
acacctttgc
gaacagatag
ggcctttgaa
ggttacattg
gattttatat

ctattgacgt

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



cataacatat
aagtttcatc
gaatatcttt
ttgtagaaaa
cggtaagagt
acctttaatt
tgtatattaa
<210>
<211>

<212>
<213>

17
3541
DNA

<220>
<223>

<400> 17
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg

gttgaagtag

taggtgatta
ataatctgat
agcttcccat
taaagtattc
acagttgaac
caacccaaca

ttaaaatact

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca

gaggtcagag

tattaaaaat
cataagtttc
gaagaaagat
tcagtctctt
tcacatcgag
caatatatta

atactgtaaa

Artificial Sequence

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac

cggccttgaa

eolf-seql

agtttaaact
acccaaacag
taccgtaacc
ttcagagcgc
ttaactccac
tagttaaata

ttacatttta

Recombinant expression cassette

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc

tgtgtggtgs
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caaatattac
aaaccaaaag
atcactagga
tataaaaagg
gctgcagtct
agaattatta

tttacaatca

tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt

acgtccacga

ttgcaagttt
cataactatc
ttttatacga
ggtgcattct
cgagatacgg
tcaaatcatt

ctcgac

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag

agtgacactt

3300

3360

3420

3480

3540

3600

3656

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagattcgaa
cttcggaccg
gtttttttat
tatcatttta
caacaaaaga
acaagttgtc
aatttaaatg

aagtagaatt

tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
agcggecgeg
ggatccgcgc
tacaaaactg
attatctcca
tttataatta
gataaaacat
acatcatatt

ctacccgtaa

tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
actagtgagc
ccgatggtgg
ttacgaaaac
tgatctatta
atcataatca
tcataaatga
tgagaataac

agcgagttta

eolf-seql

gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
tcgtcgacgt
gacggtatga
agtaaaatac
atattccgga
cgaacaacaa
cacagcaaca
aaatgacatt

gttttgaaaa
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tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
aggcctttga
ataatccgga
ttatttattt
gtatacatcg
caagtcaatg
tacaattctt
atccctcgat

acaaatgaca

ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
attccgcgcg
atatttatag
gcgagatggt
atgttgaccc
aaacaaataa
gcataataaa
tgtgttttac

tcatttgtat

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



aatgacatca
ttttgaaaac
ctcaagttat
gcgttacaag
gacatcagct
gagttcggtt
gcgttacaag
tgagataaga
tgcggccaag
ttgtttgcegt
aaccctagta
gcttcggacc
ctgctcaaac
atgttttaca
tacaataaca
gaccaagacg
tattaataag
tacggacctt

tcatttgtat

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

18
3512
DNA

<220>

<223>

<400> 18

tcccctgatt
aaatgagtca
gagccgtgtg
tagaattcta
tatgactcat
atgagccgtg
tagaattcta
ttgaaagcac
ttataaaaga
acgtgactag
ttggagcaat
gggatcggta
acatagatcc
cgactatgga
tatttaaggt
agttaaacat
gtaaaaatta
taattcaacc

attaattaaa

gtgttttaca
tacctaaaca
caaaacatga
ctcgtaaagc
acttgattgt
tgcaaaacat
ctcgtaaagc
gtgtaaaatg
ttctaatctg
cgaagaagat
aatcgatgag
ccaaattccg
gtacccgctc
aaactatgcc
gatggaaaat
atatttggga
cagctacata
caacacaata

atactatact

Artificial Sequence

eolf-seql

agtagaattc
cgttaataat
gataagttta
cagttcggtt
gttttacgcg
gacatcagct
gagttgaagg
tttcccgegce
atatgtttta
gtgtggaccg
ctcgtcgacg
ttttgcgacg
agtcggatgt
gtgtccaatt
attaggaaac
gttcagtcgt
aattacacaa
tattatagtt

gtaaattaca

Recombinant expression cassette

tatccgtaaa
cttctgatat
tgacatcatc
atgagccgtg
tagaattcta
tatgagtcat
atcatattta
gttggcacaa
aaacaccttt
cagaacagat
taggcctttg
atgcagagtt
attacaatgc
gcaagttcaa
acagcaacaa
cgaatgcaaa
tttaaactgc
aaataagaat

ttttatttac

gcgagttcag
cagcttatga
cactgatcgt
tgcaaaacat
ctcgtaaagc
aattaatcgt
gttgcgttta
ctatttacaa
geggeecegag
agtaaaacaa
aattccgcgc
tttgaacagg
agccaatacc
cattgaggat
aaattcaaac
gcgtaaaaaa
agtctggaga
tattatcaaa

aatcactcga

ttagttgaac tcgaacttct tgtacttgca gttgagcttt tgctcggcga atgtgatggc
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2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3541

60



gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg

gaagttgcta

ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact

geggeagegs

cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc

tttcagagtc

eolf-seql

caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcect
gtaagctgag
ggcagaggac
gttgtcagtg

ggagatgaca
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agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa

gtatcagctc

agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag

cgtccggggt

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



tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagatgcatt
ctgggaaaac
ctgctagcac
cgagaatgca
aatcgtataa
tcgatagtta
ttaaacttgc
tgacgtcaat
ttatataaaa
cccaatgtaa
Ccaaaagattt
agttgtcgat
ttaaatgaca
tagaattcta
gacatcatcc
tgaaaacaaa
aagttatgag
ttacaagtag
atcagcttat
ttcggttatg

ttacaagtag

tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
cgcgaggtac
cctggecgtta
catggctcga
ccccttttta
aatcctagtg
tgcttttggt
aagtaatatt
aggcaggaca
tccatgatat
ccttcagtca
ataattaatc
aaaacattca
tcatatttga
cccgtaaagc
cctgattgtg
tgagtcatac
ccgtgtgcaa
aattctactc
gactcatact
agccgtgtgc

aattctactc

agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
cgagctcgaa
cccaacttaa
gcgtggagtt
tagcgctctg
atggttacgg
ttctgtttgg
tgagtttaaa
ttgacccgac
cgttttggtg
ccctaatcga
ataatcacga
taaatgacac
gaataacaaa
gagtttagtt
ttttacaagt
ctaaacacgt
aacatgagat
gtaaagccag
tgattgtgtt
aaaacatgac

gtaaagcgag

eolf-seql

aggttgcttg
ggcagaggtsg
cttatcgcca
acaggagtag
gtggctggat
ttcactggcc
tcgccttgca
aactcgatgt
aaaagagact
taatctttct
gtgaaactta
ctatttttaa
gcgtccactc
ttaaaccatt
tgtttttgta
acaacaacaa
agcaacatac
tgacattatc
ttgaaaaaca
agaattctat
taataatctt
aagtttatga
ttcggttatg
ttacgcgtag
atcagcttat

ttgaaggatc
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tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
gtcgttttac
gcacatcccc
gagttcaact
gagaatactt
tcatgggaag
tgatcagatt
tataatcacc
attaaaaata
acgtattaac
tacatcgatg
gtcaatgaaa
aattcttgca
cctcgattgt
aatgacatca
ccgtaaagcg
ctgatatcag
catcatccac
agccgtgtgc
aattctactc
gagtcataat

atatttagtt

ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
aacgtcgtga
ctttcgccag
gtactcttac
tattttctac
ctaaagatat
atgatgaaac
taatatgtta
ttattacacc
cataacctac
ttgaccccaa
caaataaaca
taataaaaat
gttttacaag
tttgtataat
agttcagttt
cttatgactc
tgatcgtgcg
aaaacatgac
gtaaagcgag
taatcgtgcg

gcgtttatga

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



gataagattg
ggccaagtta
tttgcgtacg
cctagtattg
atattatagt
tgtaaattac
<210>
<211>

<212>
<213>

19

DNA
<220>
<223>

<400> 19
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag

cttgcagttt

4005

aaagcacgtg
taaaagattc
tgactagcga
gagcaataat
taaataagaa

attttattta

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag

tgagcggcegg

taaaatgttt
taatctgata
agaagatgtg
cgatgagctc
ttattatcaa

caatcactcg

Artificial Sequence

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa

tctcatcgtt

eolf-seql

cccgegegtt
tgttttaaaa
tggaccgcag
atacggacct
atcatttgta

ac

Recombinant expression cassette

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs

gcagacgtcc
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ggcacaacta
cacctttgcg
aacagatagt
ttaattcaac

tattaattaa

tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga

tgtgagtgtg

tttacaatgc
gcccgagttg
aaaacaaaac
ccaacacaat

aatactatac

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt

ggatttcgat

3240

3300

3360

3420

3480

3512

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagatgcatt
ctgggaaaac
ctgctagcac
cgagaatgca
aatcgtataa
tcgatagtta
ttaaacttgc
tgacgtcaat

ttatataaaa

ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
cgcgaggtac
cctggecgtta
catggctcga
ccccttttta
aatcctagtg
tgcttttggt
aagtaatatt

aggcaggaca

tccatgatat

tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
cgagctcgaa
cccaacttaa
gcgtggagtt
tagcgctctg
atggttacgg
ttctgtttgg
tgagtttaaa
ttgacccgac

cgttttggtg

eolf-seql

catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
ttcactggcc
tcgccttgca
aactcgatgt
aaaagagact
taatctttct
gtgaaactta
ctatttttaa
gcgtccactc

ttaaaccatt

Page 28

atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
gtcgttttac
gcacatcccc
gagttcaact
gagaatactt
tcatgggaag
tgatcagatt
tataatcacc
attaaaaata

acgtattaac

aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
aacgtcgtga
ctttcgccag
gtactcttac
tattttctac
ctaaagatat
atgatgaaac
taatatgtta
ttattacacc

cataacctac

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



cccaatgtaa
Ccaaaagattt
agttgtcgat
ttaaatgaca
tagaattcta
gacatcatcc
tgaaaacaaa
aagttatgag
ttacaagtag
atcagcttat
ttcggttatg
ttacaagtag
gataagattg
ggccaagtta
tttgcgtacg
cctagtattg
tcggaccggg
ggttaatacg
atatttttaa
aggtgattat
taatctgatc
gcttcccatg
aaagtattct
cagttgaact
aacccaacac

taaaatacta

ccttcagtca
ataattaatc
aaaacattca
tcatatttga
cccgtaaagc
cctgattgtg
tgagtcatac
ccgtgtgcaa
aattctactc
gactcatact
agccgtgtgc
aattctactc
aaagcacgtg
taaaagattc
tgactagcga
gagcaataat
atccaaaaac
taatggttta
tgagtggacg
attaaaaata
ataagtttca
aagaaagatt
cagtctcttt
cacatcgagt
aatatattat

tactgtaaat

ccctaatcga
ataatcacga
taaatgacac
gaataacaaa
gagtttagtt
ttttacaagt
ctaaacacgt
aacatgagat
gtaaagccag
tgattgtgtt
aaaacatgac
gtaaagcgag
taaaatgttt
taatctgata
agaagatgtg
cgatgagctc
atcgattagg
acaccaaaac
cgtcgggtca
gtttaaactc
cccaaacaga
accgtaacca
tcagagcgct
taactccacg
agttaaataa

tacattttat

eolf-seql

tgtttttgta
acaacaacaa
agcaacatac
tgacattatc
ttgaaaaaca
agaattctat
taataatctt
aagtttatga
ttcggttatg
ttacgcgtag
atcagcttat
ttgaaggatc
cccgegegtt
tgttttaaaa
tggaccgcag
gtcgacgtag
gtgactgaag
gatatcatgg
atgtcctgcc
aaatattact
aaccaaaagc
tcactaggat
ataaaaaggg
ctgcagtctc
gaattattat

ttacaatcac
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tacatcgatg
gtcaatgaaa
aattcttgca
cctcgattgt
aatgacatca
ccgtaaagcg
ctgatatcag
catcatccac
agccgtgtgc
aattctactc
gagtcataat
atatttagtt
ggcacaacta
cacctttgcg
aacagatagt
gcctttgaat
gttacattgg
attttatata
tattgacgtc
tgcaagttta
ataactatcg
tttatacgat
gtgcattctc
gagatacgga
caaatcattt

tcgac

ttgaccccaa
caaataaaca
taataaaaat
gttttacaag
tttgtataat
agttcagttt
cttatgactc
tgatcgtgcg
aaaacatgac
gtaaagcgag
taatcgtgcg
gcgtttatga
tttacaatgc
gcccgagttg
aaaacaaaac
tccgegegcet
ggtaggttat
aggtgtaata
ataacatatt
agtttcatca
aatatcttta
tgtagaaaat
ggtaagagta
cctttaattc

gtatattaat

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

4005



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

20
3898
DNA

<220>
<223>

<400> 20
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg

cactgtacag

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt

tagggggcga

atgttagtgt

Artificial Sequence

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt

tgtggttgat

eolf-seql

Recombinant expression cassette

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga

ggtttgttcc
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tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct

agtgtagcgc

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc

atgactggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagatgcatt
ctgggaaaac
ctgctagcac
cgagaatgca
aatcgtataa
tcgatagtta
ttaaacttgc
tgacgtcaat
ttatataaaa
cccaatgtaa
Ccaaaagattt
agttgtcgat
ttaaatgaca
tagaattcta

gacatcatcc

ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
gcggeagegg
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
cgcgaggtac
cctggecgtta
catggctcga
ccccttttta
aatcctagtg
tgcttttggt
aagtaatatt
aggcaggaca
tccatgatat
ccttcagtca
ataattaatc
aaaacattca
tcatatttga
cccgtaaagc

cctgattgtg

gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
cgagctcgaa
cccaacttaa
gcgtggagtt
tagcgctctg
atggttacgg
ttctgtttgg
tgagtttaaa
ttgacccgac
cgttttggtg
ccctaatcga
ataatcacga
taaatgacac
gaataacaaa
gagtttagtt

ttttacaagt

eolf-seql

gatcttgttg
cttggtgcect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtsg
cttatcgcca
acaggagtag
gtggctggat
ttcactggcc
tcgccttgca
aactcgatgt
aaaagagact
taatctttct
gtgaaactta
ctatttttaa
gcgtccactc
ttaaaccatt
tgtttttgta
acaacaacaa
agcaacatac
tgacattatc
ttgaaaaaca

agaattctat
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aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
gtcgttttac
gcacatcccc
gagttcaact
gagaatactt
tcatgggaag
tgatcagatt
tataatcacc
attaaaaata
acgtattaac
tacatcgatg
gtcaatgaaa
aattcttgca
cctcgattgt
aatgacatca

ccgtaaagcg

caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
aacgtcgtga
ctttcgccag
gtactcttac
tattttctac
ctaaagatat
atgatgaaac
taatatgtta
ttattacacc
cataacctac
ttgaccccaa
caaataaaca
taataaaaat
gttttacaag
tttgtataat

agttcagttt

1320

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



tgaaaacaaa
aagttatgag
ttacaagtag
atcagcttat
ttcggttatg
ttacaagtag
gataagattg
ggccaagtta
tttgcgtacg
cctagtattg
tcggaccggg
ctcaaacaca
ttttacacga
aataacatat
caagacgagt
taataaggta
ggacctttaa
tttgtatatt
<210> 21

<211> 881
<212>
<213>

<400> 21

DNA
Autographa californica nucleopolyhedrovirus

tgagtcatac
ccgtgtgcaa
aattctactc
gactcatact
agccgtgtgc
aattctactc
aaagcacgtg
taaaagattc
tgactagcga
gagcaataat
atcggtacca
tagatccgta
ctatggaaaa
ttaaggtgat
taaacatata
aaaattacag
ttcaacccaa

aattaaaata

ctaaacacgt
aacatgagat
gtaaagccag
tgattgtgtt
aaaacatgac
gtaaagcgag
taaaatgttt
taatctgata
agaagatgtg
cgatgagctc
aattccgttt
cccgctcagt
ctatgccgtg
ggaaaatatt
tttgggagtt
ctacataaat
cacaatatat

ctatactgta

atcgatgttg accccaacaa aagatttata

aatgaaacaa
tcttgcataa
cgattgtgtt

gacatcattt

ataaacaagt
taaaaattta
ttacaagtag

gtataatgac

tgtcgataaa
aatgacatca
aattctaccc

atcatcccct

eolf-seql

taataatctt
aagtttatga
ttcggttatg
ttacgcgtag
atcagcttat
ttgaaggatc
cccgegegtt
tgttttaaaa
tggaccgcag
gtcgacgtag
tgcgacgatg
cggatgtatt
tccaattgca
aggaaacaca
cagtcgtcga
tacacaattt
tatagttaaa

aattacattt

attaatcata
acattcataa
tatttgagaa
gtaaagcgag

gattgtgttt
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ctgatatcag
catcatccac
agccgtgtgc
aattctactc
gagtcataat
atatttagtt
ggcacaacta
cacctttgcg
aacagatagt
gcctttgaat
cagagttttt
acaatgcagc
agttcaacat
gcaacaaaaa
atgcaaagcg
aaactgcagt
taagaattat

tatttacaat

atcacgaaca
atgacacagc
taacaaatga
tttagttttg

tacaagtaga

cttatgactc
tgatcgtgcg
aaaacatgac
gtaaagcgag
taatcgtgcg
gcgtttatga
tttacaatgc
gcccgagttg
aaaacaaaac
tccgegegcet
gaacaggctg
caataccatg
tgaggattac
ttcaaacgac
taaaaaatat
ctggagatac
tatcaaatca

cactcgac

acaacaagtc
aacatacaat
cattatccct
aaaaacaaat

attctatccg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3898

60

120

180

240

300



taaagcgagt
atatcagctt
catccactga
cgtgtgcaaa
tctactcgta
tcataattaa
tttagttgcg
acaactattt
ctttgecggcec
agatagtaaa
<210> 22

<211>

<212>
<213>

DNA

<220>
<223>

2124

tcagttttga
atgactcaag
tcgtgcgtta
acatgacatc
aagcgagttc
tcgtgcgtta
tttatgagat
acaatgcggc
cgagttgttt

acaaaaccct

promoter

<400> 22
atcatggaga

gtaacagttt
tcgggegegg
tagtcgcggc
aacgtccaag
acttcagcct
aacaaccagg
ccctctcgtg
tacttgtctt

gaaaccgctg

taattaaaat
tgtaataaaa
atcccggtcc
cgctttcgaa
aaaacatcat
gcgectgaggc
tcaccatgac
ctagcttcga
actacaacca

ccgctagcaa

aaacaaatga
ttatgagccg
caagtagaat
agcttatgac
ggttatgagc
caagtagaat
aagattgaaa
caagttataa
gcgtacgtga

agtattggag

Artificial Sequence

Recombinant DNA construct

gataaccatc
aaacctataa
gaagcgegeg
tctagataga
gacttccaac
ccagcaactg
tcaaatcaac
caactcatac
cccaaccccg

cttcctcgcc

eolf-seql

gtcataccta
tgtgcaaaac
tctactcgta
tcatacttga
cgtgtgcaaa
tctactcgta
gcacgtgtaa
aagattctaa
ctagcgaaga

caataatcga

fusing the

tcgcaaataa
atattccgga
gaattcaaag
tctatgatcc
tgtgcttcca
caggtggaca
ttcaacgctt
tcggagttct
gacggagctg

tcagttaact
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aacacgttaa
atgagataag
aagccagttc
ttgtgtttta
acatgacatc
aagcgagttg
aatgtttccc
tctgatatgt
agatgtgtgg

t

Ac-ie-01 cDNA to the polh

ataagtattt
ttattcatac
gcctacgtcg
gtacatccag
gcccctactc
caggtggcga
cctacacctc
gcgacaagca
atactgtcat

cgctcactga

taatcttctg
tttatgacat
ggttatgagc
cgcgtagaat
agcttatgag
aaggatcata
gcgegttggc
tttaaaacac

accgcagaac

tactgttttc
cgtcccacca
acgagctcac
ccacgtcctg
ctgtgaggcc
taagatcgtg
tgccagcact
acctaacgat
ctccgactct

caacgatttg

360

420

480

540

600

660

720

780

840

881

60

120

180

240

300

360

420

480

540

600



gtggagtgtc
agcgagtcac
gagtccttcg
ttggacgagt
agacctaagt
cacaacacta
gacttcgccc
gatcacatgt
ttcgaaatca
tacatggttg
tacaacctgg
gagaccgccg
gccgctctga
ttgctgcaat
taccaggaca
atcgaaaccg
tcggagtccg
ctcatcgtga
ttcaacaact
aaggtcaaga
gataacgtta
atcgctaaga
agccaggtca
aaccgtcgcg
cagggactgg

tacaagaagt

tgctcaagac
tcgaacagcc
aacactctgc
acctggataa
acaagaagag
acatctgtac
cctacctgat
ctgaaaccgg
tcttcgccaa
acaaccgtgt
ttaaggagac
ctcaaaactg
cctcctactt
cactcggcga
agaacctctt
cctctaacaa
tccaattccc
acaagaagag
acaagtacca
aggaagacgg
agggtcacaa
agaacaagga
tccaaaagta
agtcaactac
tgccactctc

tcgagttcaa

cactgacaac
agtggtcgaa
tggtgtcaac
ctcccaggga
caccatccag
agtggcttcc
gaggttcgac
ttactacatg
gtacgtctct
gttcgttgtg
tggcatcgaa
caagaagtgt
caacctcgat
gcgtaagtgt
cactttgccc
cttcttcgtc
ggacaaccct
cactctgaca
cgacaacatc
aagcatgcac
cttcatcgtg
gttctactgg
caacagattc
actgcacaac
cgacgccatc

ctaa

eolf-seql

ctggaggaag
caaccctctc
cagccgtcgg
gttgtgggtc
tcatgcgcta
acccaggaga
gataacgact
ttcgtcgtta
aacgtggtct
accttcgata
atcccacact
cacttcgtgg
atgtactacg
ggattcctct
atcatgctga
tcgccatacg
cccaacaagt
tacaagtact
gcttctaaca
atcgttgagc
ttgtccttca
atctctggceg
aagcaccaca
aacttgctga

acattcgccg
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ctgtgtcctc
ctagctcagc
ccacaggcac
aattcaacaa
cactggaaca
tcactcacta
acaactcgaa
agaagtccga
acgagtacac
agatccgctt
cacaggacgt
acgtccacca
ctcagacaac
tgtcgaagtt
gccgcaagga
tttcccagat
acgtcgttga
cgtccgtcgc
acaacgccga
agtacttgac
agaacgagga
aaatcaagga
tgttcgtgat
agctcttggc

agcaaaagct

tgcctactac
ttaccacgcc
caagaggaag
gatcaagttg
aaccatcaac
cttcacaaac
cagattctcc
ggtgaagcct
aaacaactac
catgatcagc
ctgcaacgat
cacattcaag
cttcgtgacc
gtacgagatg
atcaaacgag
cctcaagtac
taacctgaac
taacctgctc
gaacctcaag
tcaaaacgtc
aaggctgacc
cgttgatgtg
cggcaaggtc
cttgatcctg

caactgcaag

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

2124



<210> 23
<211> 911
<212>
<213>

<220>
<223>

DNA
Artificial Sequence

promoter

<400> 23
atcatggaga

gtaacagttt
tcgggegegg
agcttgaatt
tcgagctgga
atgccaccta
cctggecccac
accacatgaa
gcaccatctt
gcgacaccct
tcctggggca
agcagaagaa
tgcagctcgc
ccgacaacca
atcacatggt
tgtacaagta
<210>
<211>

<212>
<213>

24

DNA

<220>
<223>

1502

taattaaaat
tgtaataaaa
atccaaggcc
catggtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac
ggtgaaccgc
caagctggag
cggcatcatg
cgaccactac
ctacctgagc
cctgctggag

a

hr1lpB2(9)ple

Recombinant DNA construct

gataaccatc
aaacctataa
actagtgcecgg
aagggcgags
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact
atcgagctga
tacaactaca
gtgaacttca
cagcagaaca
acccagtccg

ttcgtgaccg

Artificial Sequence

eolf-seql

fusing the

tcgcaaataa
atattccgga
ccgctctgca
agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcc
acaagacccg
agggcatcga
acagccacaa
agatccgcca
cccccatcgg

ccctgagcaa

ccgeccgggat

Page 35

GFP cDNA to the polh

ataagtattt
ttattcatac
gtctcgagca
cgggetggtg
gtccggegag
caccggcaag
gtgcttcagc
cgaaggctac
cgccgaggtg
cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac

cactctcggc

tactgttttc
cgtcccacca
tgcggtacca
cccatcctgg
ggcgagegecs
ctgcccgtgce
cgctaccccg
gtccaggagc
aagttcgagg
gacggcaaca
atggccgaca
gacggcagesg
gtgctgctgc
gagaagcgcg

atggacgagc
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120

180

240
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780

840

900

911



<400> 24
atcgatgttg

aatgaaacaa
tcttgcataa
cgattgtgtt
gacatcattt
taaagcgagt
atatcagctt
catccactga
cgtgtgcaaa
tctactcgta
tcataattaa
tttagttgcg
acaactattt
ctttgecggcec
agatagtaaa
tttgaattcc
acattggggt
ttatataagg
tgacgtcata
aagtttaagt
actatcgaat
atacgattgt
cattctcggt
atacggacct
atcatttgta

ac

accccaacaa
ataaacaagt
taaaaattta
ttacaagtag
gtataatgac
tcagttttga
atgactcaag
tcgtgcgtta
acatgacatc
aagcgagttc
tcgtgcgtta
tttatgagat
acaatgcggc
cgagttgttt
acaaaaccct
gcgegettceg
aggttatggt
tgtaataata
acatattagg
ttcatcataa
atctttagct
agaaaataaa
aagagtacag
ttaattcaac

tattaattaa

aagatttata
tgtcgataaa
aatgacatca
aattctaccc
atcatcccct
aaacaaatga
ttatgagccg
caagtagaat
agcttatgac
ggttatgagc
caagtagaat
aagattgaaa
caagttataa
gcgtacgtga
agtattggag
gaccgggatc
taatacgtaa
tttttaatga
tgattatatt
tctgatcata
tcccatgaag
gtattctcag
ttgaactcac
ccaacacaat

aatactatac

eolf-seql

attaatcata
acattcataa
tatttgagaa
gtaaagcgag
gattgtgttt
gtcataccta
tgtgcaaaac
tctactcgta
tcatacttga
cgtgtgcaaa
tctactcgta
gcacgtgtaa
aagattctaa
ctagcgaaga
caataatcga
caaaaacatc
tggtttaaca
gtggacgcegt
aaaaatagtt
agtttcaccc
aaagattacc
tctcttttca
atcgagttaa
atattatagt

tgtaaattac
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atcacgaaca
atgacacagc
taacaaatga
tttagttttg
tacaagtaga
aacacgttaa
atgagataag
aagccagttc
ttgtgtttta
acatgacatc
aagcgagttg
aatgtttccc
tctgatatgt
agatgtgtgg
tgagctcgtc
gattagggtg
ccaaaacgat
cgggtcaatg
taaactcaaa
aaacagaaac
gtaaccatca
gagcgctata
ctccacgctg
taaataagaa

attttattta

acaacaagtc
aacatacaat
cattatccct
aaaaacaaat
attctatccg
taatcttctg
tttatgacat
ggttatgagc
cgcgtagaat
agcttatgag
aaggatcata
gcgegttggc
tttaaaacac
accgcagaac
gacgtaggcc
actgaaggtt
atcatggatt
tcctgcctat
tattacttgc
Caaaagcata
ctaggatttt
aaaaggggtg
cagtctcgag
ttattatcaa

caatcactcg

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

1502



<210> 25

<211> 702
<212>
<213>

<400> 25
atgacgtatc

cagatcctcc
aaaaatggca
acagtcacaa
cccccgggag
gttaaggttg
actgctgtta
tatgtaaact
ttcacaccca
aatcagcttt
gcgttcgaaa
ttcagagaat
<210> 26
<211> 233
<212> PRT

<213>

<400> 26

DNA
Porcine circovirus type 2

caaggaggcyg
gcecgecegecc
tcttcaacac
cgccctectg
gggggaccaa
aattctggcc
ttctagatga
actcctcccg
aacctgtact
ggctgaggct
acagtaaata

ttaatcttaa

tttccgcaga
ctggctcgtc
ccgcctctcec
ggcggtggac
caaaatctct
ctgctcccca
taactttgta
ccatacaatc
ggatagaact
acaaacctct
cgaccaggac

agacccccca

Porcine circovirus type 2

eolf-seql

cgaagacacc
cacccccgcc
cgcaccttcg
atgatgagat
ataccctttg
atcacccagg
acaaaggcca
ccccaaccct
attgattact
gcaaatgtag
tacaatatcc

cttaaaccct

gceccccgeag
accgttaccg
gatatactgt
ttaatattaa
aatactacag
gtgacagggg
cagccctaac
tctcctacca
tccagccaaa
accacgtagg
gtgtaaccat

aa

ccatcttggc
ctggagaagg
caaggctacc
cgactttgtt
aataagaaag
agtgggctcc
ctatgacccc
ctcccgttac
caacaaaaaa
cctcggcact

gtatgtacaa

Met Thr Tyr Pro Arg Arg Arg Phe Arg Arg Arg Arg His Arg Pro Arg

1

5

10

15

Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro

20

25

30

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn Thr Arg

35

40
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45

60

120

180

240

300

360

420

480

540

600

660

702



Leu

Pro

65

Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

Val

Gln

Asn
225

Ser

50

Ser

Pro

Ile

Gly

Val

130

Ser

Thr

Asn

Asp

Asp

210

Leu

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

Arg

Trp

Gly

Arg

Asp

115

Thr

Arg

Pro

Lys

His

195

Tyr

Lys

27
4550
DNA

Thr

Ala

Gly

Lys

100

Arg

Lys

His

Lys

Lys

180

Val

Asn

Asp

Phe

Val

Gly

85

Val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

Gly

Asp

70

Thr

Lys

Val

Thr

Ile

150

Val

Gln

Leu

Arg

Pro
230

Tyr

55

Met

Asn

Val

Gly

Ala

135

Pro

Leu

Leu

Gly

Val

215

Leu

Artificial Sequence

Thr

Met

Lys

Glu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Lys

Arg

Ile

Phe

105

Thr

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

eolf-seql
Val Lys Ala Thr

Phe Asn
75

Ser Ile
99

Trp Pro

Ala Val

Tyr Asp

Phe Ser

155

Thr Ile

170

Arg Leu

Phe Glu

Tyr Val
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60

Ile

Pro

Cys

Ile

Pro

140

Tyr

Asp

Gln

Asn

Gln
220

Thr

Asn

Phe

Ser

Leu

125

Tyr

His

Tyr

Thr

Ser

205

Phe

Val

Asp

Glu

Pro

110

Asp

Val

Ser

Phe

Ser

190

Lys

Arg

Thr

Phe

Tyr

95

Ile

Asp

Asn

Arg

Gln

175

Ala

Tyr

Glu

Thr

Val

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

Asp

Phe



<220>
<223>

<400> 27
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc

accagcagag

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggeggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegsg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt

tgttcgaagg

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct

actcggcgtg

eolf-seql

polhAc-ie-01/hrp6.9pl@Cap-pl0

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggteg
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcect

gtaagctgag
Page 39

tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg

ctaggagagg

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac

gttgttcgac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagattcgaa
cttcggaccg
gtttttttat
tatcatttta
agtttagttt
tttacaagta
taaacacgtt
acatgagata
taaagccagt
gattgtgttt
aaacatgaca
taaagcgagt
aaaatgtttc
ggtaccaaat
atccgtaccc
tggaaaacta
aggtgatgga

acatatattt

tcgagtgact
agcagacact
geggeagegs
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggetg
ttttcttgga
agcggecegceg
ggatccgcegc
tacaaaactg
attatctcca
tgaaaaacaa
gaattctatc
aataatcttc
agtttatgac
tcggttatga
tacgcgtaga
tcagcttatg
tgaaggatca
cgagctcgtc
tccgttttgce
gctcagtcgg
tgccgtgtcc
aaatattagg

gegagttcag

cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
actagtgagc
ccgatggtgg
ttacgaaaac
tgatctatta
atgacatcat
cgtaaagcga
tgatatcagc
atcatccact
gccgtgtgca
attctactcg
agtcataatt
tatttagttg
gacgtaggcc
gacgatgcag
atgtattaca
aattgcaagt
aaacacagca

tcgtcgaatg

eolf-seql

ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
tcgtcgacgt
gacggtatga
agtaaaatac
atattccgga
ttgtataatg
gttcagtttt
ttatgactca
gatcgtgcgt
aaacatgaca
taaagcgagt
aatcgtgcegt
cgtttatgag
tttgaattcc
agtttttgaa
atgcagccaa
tcaacattga
acaaaaattc

caaagcgtaa
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acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
aggcctttga
ataatccgga
ttatttattt
gtatacctac
acatcatccc
gaaaacaaat
agttatgagc
tacaagtaga
tcagcttatg
tcggttatga
tacaagtaga
ataagattga
gcgegettceg
caggctgctc
taccatgttt
ggattacaat
aaacgaccaa

aaaatattaa

ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
attccgcgceg
atatttatag
gcgagatggt
ccgtaaagcg
ctgattgtgt
gagtcatacc
cgtgtgcaaa
attctactcg
actcatactt
gccgtgtgcea
attctactcg
aagcacgtgt
gaccgggatc
aaacacatag
tacacgacta
aacatattta
gacgagttaa

taaggtaaaa

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



attacagcta
aacccaacac
taaaatacta
ccaaggaggc
cgeccgecegcec
atcttcaaca
acgccctcct
ggggggacca
gaattctggc
attctagatg
tactcctccc
aaacctgtac
tggctgaggc
aacagtaaat
tttaatctta
aataacaaat
atcattagga
gtaaacgcca
ttttctttgt
cgagtgtata
tcaatttcat
gccacataat
atttccgaaa
ctctcaaagt
atgttgttgt

atgagcacga

cataaattac
aatatattat
tactgtaaat
gtttccgcag
cctggctcgt
cccgectctce
gggcggtgga
acaaaatctc
cctgctcccc
ataactttgt
gccatacaat
tggatagaac
tacaaacctc
acgaccagga
aagacccccc
caattgtttt
agattacgaa
caattgtgtt
tcatagacaa
gcgagctagt
caccctcctc
ctaataaatg
agaactcggg
acgcagtcag
aaccgaacgg

tgccgacaat

acaatttaaa
agttaaataa
tacattttat
acgaagacac
ccacccccgc
ccgcaccttc
catgatgaga
tatacccttt
aatcacccag
aacaaaggcc
cccccaaccc
tattgattac
tgcaaatgta
ctacaatatc
acttaaaccc
ataatattcg
aaatataaaa
tgttgcaaat
tagtgtgttt
ggctaacgct
caagtttaac
aaatagagat
cataaactct
gaacgtgcgc

gtcccatagc

ggagctggct

eolf-seql

ctgcagtctg
gaattattat
ttacaatcac
cgccecccgea
caccgttacc
ggatatactg
tttaatatta
gaatactaca
ggtgacaggg
acagccctaa
ttctcctacc
ttccagccaa
gaccacgtag
cgtgtaacca
taaccatgga
tacgattctt
aatatgagtt
aaacccatga
tgcctaaacg
tgccccacca
atttggccgt
tcaaacgtgg
atgatttctc
gacatgtcgt
gccaaaacca

tggatagcga
Page 41

gagatacgga
caaatcattt
tcgacctcga
gccatcttgg
gctggagaag
tcaaggctac
acgactttgt
gaataagaaa
gagtgggctc
cctatgaccc
actcccgtta
acaacaaaaa
gcctcggcac
tgtatgtaca
agcttatgaa
tgattatgta
ctgtgtgtat
ttatttgatt
tgtactgcat
aagtagattc
cggaattaac
cgtcatcgtc
tggacgtggt
cgggaaactc
aatctgccag

ttcgagttaa

cctttaattc
gtatattaat
gatgacgtat
ccagatcctc
gaaaaatggc
cacagtcaca
tcccccggga
ggttaaggtt
cactgctgtt
ctatgtaaac
cttcacaccc
aaatcagctt
tgcgttcgaa
attcagagaa
tcgtttttaa
ataaaatgtg
aacaaatgct
aaaattgttg
aaactccatg
gtcaaaatcc
ttctaaagat
cgtttcgacc
gttgtcgaaa
gcgeggaaac

cgtcaataga

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

4550



<210> 28

<211> 836
<212> DNA
<213>

<220>

<223> polh

<400> 28
atcatggaga

gtaacagttt
tcgggegegg
gcagccatct
accgctggag
ctgtcaaggc

ttaacgactt
acagaataag
ggggagtgesg
taacctatga

accactcccg
caaacaacaa

taggcctcgg
ccatgtatgt
<210> 29

<211> 3873
<212> DNA

<213>

<220>
<223>

<400> 29

Cap

taattaaaat
tgtaataaaa
atccatgacg
tggccagatc
aaggaaaaat
taccacagtc
tgttcccccg
aaaggttaag
ctccactgct
cccctatgta
ttacttcaca
aaaaaatcag
cactgcgttc

acaattcaga

Artificial sequence

gataaccatc
aaacctataa
tatccaagga
ctccgccgcc
ggcatcttca
acaacgccct
ggaggeeeea
gttgaattct
gttattctag
aactactcct
cccaaacctg
ctttggctga
gaaaacagta

gaatttaatc

Artificial Sequence

polhAc-ie-01/hrlp6.9pleCap

eolf-seql

tcgcaaataa
atattccgga
ggcgtttccg
gcccctggcet
acacccgcct
cctgggeggt
ccaacaaaat
ggccctgcetc
atgataactt
cccgccatac
tactggatag
ggctacaaac
aatacgacca

ttaaagaccc

ataagtattt
ttattcatac
cagacgaaga
cgtccacccc
ctcccgcacc
ggacatgatg
ctctataccc
cccaatcacc
tgtaacaaag
aatcccccaa
aactattgat
ctctgcaaat
ggactacaat

cccacttaaa

tactgttttc
cgtcccacca
caccgccccc
cgccaccgtt
ttcggatata
agatttaata
tttgaatact
cagggtgaca
gccacagccc
cccttctect
tacttccagc
gtagaccacg
atccgtgtaa

ccctaa

ttagttgaac tcgaacttct tgtacttgca gttgagcttt tgctcggcga atgtgatggc

gtcggagagt ggcaccagtc cctgcaggat caaggccaag agcttcagca agttgttgtg
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60

120



cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg
gtaaccggtt
cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta

tgggtggttg

gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggeggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt
tcagacatgt
tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs

tagtaagaca

ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt
gatcggagaa
agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc

agtaatcgtt

eolf-seql

gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggteg
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac
tctgttcgag
gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcct
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca

aggttgcttg
Page 43

aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga
ttgtagtcgt
gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc

tcgcagaact

gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta
tatcgtcgaa
gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt

ccgagtatga

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



gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagattcgaa
cttcggaccg
gtttttttat
tatcatttta
agtttagttt
tttacaagta
taaacacgtt
acatgagata
taaagccagt
gattgtgttt
aaacatgaca
taaagcgagt
aaaatgtttc
ggtaccaaat
atccgtaccc
tggaaaacta
aggtgatgga
acatatattt
attacagcta
aacccaacac

taaaatacta

ccaaggaggc

ctagcacgag
gtgacctggt
gcgcaggetg
ttttcttgga
agcggecegeg
ggatccgcgc
tacaaaactg
attatctcca
tgaaaaacaa
gaattctatc
aataatcttc
agtttatgac
tcggttatga
tacgcgtaga
tcagcttatg
tgaaggatca
cgagctcgtc
tccgttttgce
gctcagtcgg
tgccgtgtcc
aaatattagg
gggagttcag
cataaattac
aatatattat
tactgtaaat

gtttccgcag

agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
actagtgagc
ccgatggtgg
ttacgaaaac
tgatctatta
atgacatcat
cgtaaagcga
tgatatcagc
atcatccact
gccgtgtgca
attctactcg
agtcataatt
tatttagttg
gacgtaggcc
gacgatgcag
atgtattaca
aattgcaagt
aaacacagca
tcgtcgaatg
acaatttaaa
agttaaataa
tacattttat

acgaagacac

eolf-seql

ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
tcgtcgacgt
gacggtatga
agtaaaatac
atattccgga
ttgtataatg
gttcagtttt
ttatgactca
gatcgtgcgt
aaacatgaca
taaagcgagt
aatcgtgcegt
cgtttatgag
tttgaattcc
agtttttgaa
atgcagccaa
tcaacattga
acaaaaattc
caaagcgtaa
ctgcagtctg
gaattattat
ttacaatcac

cgcccecgea
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taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
aggcctttga
ataatccgga
ttatttattt
gtatacctac
acatcatccc
gaaaacaaat
agttatgagc
tacaagtaga
tcagcttatg
tcggttatga
tacaagtaga
ataagattga
gcgegettceg
caggctgctc
taccatgttt
ggattacaat
aaacgaccaa
aaaatattaa
gagatacgga
caaatcattt
tcgacctcga

gccatcttgg

tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
attccgcgceg
atatttatag
gcgagatggt
ccgtaaagcg
ctgattgtgt
gagtcatacc
cgtgtgcaaa
attctactcg
actcatactt
gccgtgtgcea
attctactcg
aagcacgtgt
gaccgggatc
aaacacatag
tacacgacta
aacatattta
gacgagttaa
taaggtaaaa
cctttaattc
gtatattaat
gatgacgtat

ccagatcctc

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



cgeccgecegcec
atcttcaaca
acgccctcct
ggggggacca
gaattctggc
attctagatg
tactcctccc
aaacctgtac
tggctgaggc
aacagtaaat
tttaatctta
<210>
<211>

<212>
<213>

30
1632
DNA

<400> 30
atgaaattct
gcggatcctg
acagtactcg
aacggaaaac
gccggatggc
tacattgtag
tatgaggagc
cccaaagaaa
gaggggaaaa
ccaaagctga

attcatcacc

cctggctcgt
cccgectctce
gggcggtgga
acaaaatctc
cctgctcccc
ataactttgt
gccatacaat
tggatagaac
tacaaacctc
acgaccagga

aagacccccc

tagtcaacgt
acacaatatg
agaagaatgt
tatgtagatt
tcttgggaaa
aaacaccaaa
tgagggagca
gctcatggcc
gcagttttta
aaaattctta

cgcctaacag

ccacccccgc
ccgcaccttc
catgatgaga
tatacccttt
aatcacccag
aacaaaggcc
cccccaaccc
tattgattac
tgcaaatgta
ctacaatatc

acttaaaccc

Influenza virus PR8 strain

tgcccttgtt
tataggctac
gacagtgaca
aaaaggaata
cccagaatgc
ctctgagaat
attgagctca
caaccacaac
cagaaatttg
tgtgaacaaa

taaggaacaa

eolf-seql

caccgttacc
ggatatactg
tttaatatta
gaatactaca
ggtgacaggg
acagccctaa
ttctcctacc
ttccagccaa
gaccacgtag
cgtgtaacca

taa

tttatggtcg
catgcgaaca
cactctgtta
gccccactac
gacccactgc
ggaatatgtt
gtgtcatcat
acaaacggag
ctatggctga

aaagggaaag

cagaatctct
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gctggagaag
tcaaggctac
acgactttgt
gaataagaaa
gagtgggctc
cctatgaccc
actcccgtta
acaacaaaaa
gcctcggcac

tgtatgtaca

tatacatttc
attcaaccga
acctgctcga
aattggggaa
ttccagtgag
atccaggaga
tcgaaagatt
taacggcagc
cggagaagga
aagtccttgt

atcagaatga

gaaaaatggc
cacagtcaca
tcccccggga
ggttaaggtt
cactgctgtt
ctatgtaaac
cttcacaccc
aaatcagctt
tgcgttcgaa

attcagagaa

ttacatctat
cactgttgac
agacagccac
atgtaacatc
atcatggtcc
tttcatcgac
cgaaatattt
atgctcccat
gggctcatac

actgtggggt

aaatgcttat

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3873

60

120

180

240

300

360

420

480

540

600

660



gtctctgtag
aaagtaagag
acaataatat
agaggctttg
tgtcaaacac
acaataggag
aggaacactc
gggggatgga
tcaggctatg
gtgaacactg
aaattagaaa
tggacatata
gactcaaatg
gaaatcggaa
gtaagaaatg
aaggtagatg
caccatcact
<210> 31
<211>

<212>
<213>

DNA

<220>
<223>

<400> 31

tgacttcaaa
atcaagctgg
ttgaggcaaa
ggtccggcat
ccctgggagc
agtgcccaaa
cgtccattca
ctggaatgat
cagcggatca
ttatcgagaa
aaaggatgga
atgcagaatt
tgaagaatct
atggatgttt
ggacttatga
gagtgaaatt

aad

10273

ttataacagg
gaggatgaac
tggaaatcta
catcacctca
tataaacagc
atacgtcagg
atccagaggt
agatggatgg
aaaaagcaca
aatgaacatt
aaatttaaat
gttagttcta
gtatgagaaa
tgagttctac
ttatcccaaa

ggaatcaatg

Artificial sequence

eolf-seql

agatttaccc
tattactgga
atagcaccaa
aacgcatcaa
agtctccctt
agtgccaaat
ctatttggag
tatggttatc
caaaatgcca
caattcacag
aaaaaagttg
ctggaaaatg
gtaaaaagcc
cacaagtgtg
tattcagaag

gggatctatc

polhAc-ie-01/hrlp6.9p10MelHA

ttctctgtca cagaatgaaa atttttctgt catctcttcg

ctgaatatca acgcttattt gcagcctgaa tggcgaatgg

attaagcgcg gcgggtgtgg tggttacgcg cagcgtgacc

agcgcccget cctttecgett tcttccctte ctttctcegec
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cggaaatagc
ccttgctaaa
tgtatgcttt
tgcatgagtg
accagaatat
tgaggatggt
ccattgccgg
atcatcagaa
ttaacgggat
ctgtgggtaa
atgatggatt
aaaggactct
aattaaagaa
acaatgaatg
agtcaaagtt

agatttctag

ttattaatgt
gacgcgccct
gctacacttg

acgttcgccg

agaaagaccc
acccggagac
cgcactgagt
taacacgaag
acacccagtc
tacaggacta
ttttattgaa
tgaacaggga
tacaaacaag
agaattcaac
tctggacatt
ggatttccat
taatgccaaa
catggaaagt

gaacagggaa

acatcaccac

ttgtaattga
gtagcggegce
ccagcgccct

gctttccccg

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1632

60

120

180

240



tcaagctcta
ccccaaaaaa
ttttcgeccect
aacaacactc
ggcctattgg
attaacgttt
tttatttttc
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca

cgtaatctgc

aatcggggsgc

cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttcag
taaatacatt
tattgaaaaa
gcggecatttt
gaagatcagt
cttgagagtt
tgtggegegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag

tgcttgcaaa

tccctttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgeccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa

Caaaaaaacc

eolf-seql

gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttccg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct

accgctacca
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agtgctttac
ccatcgccct
ggactcttgt
taagggattt
aacgcgaatt
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt

gcggtggttt

ggcacctcga
gatagacggt
tccaaactgg
tgccgatttc
ttaacaaaat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg

gtttgccgga

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



tcaagagcta
tactgtcctt
tacatacctc

tcttaccggg

ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttgce
taaccgtatt
cagcgagtca
tctgtgecggt
agtaataaat
caaaatagat
aatcagtcca
cttcattttc
gtaaagacta
gatctcggct
ttcttcccgt
ttgcacgtag
cgcggtggca
ctcactacgc
ttcttggtcg
atcggagtcc

atcaagagca

ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
cattgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
accgcctttg
gtgagcgagg
atttcacacc
ggatgccctg
ctaaactatg
gttatgctgt
tgaagtgcaa
tattcgecggc
tgaacgaatt
atgcccaact
atcacataag
atgccctgcc
ggctgctcaa
aaggcagcaa
ggctgatgtt

gcccgecatgg

ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagaccagc
cgtaagcggg
acaataaagt
gaaaaagcat
attgcccgtc
gttgtgacaa
gttaggtggc
ttgtatagag
caccaagcgc

tccggtgctc

acctgggcag
gcgcgatgaa
gggagtaggt

atttgacttg

eolf-seql

aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgeg
taccgctcgc
gcgecctgatg
cgcgtaacct
tgtgggcegga
cttaaactag
actggacttt
gtattaaaga
tttaccgaac
ggtacttggg
agccactgeg
gttggcctca
gccggagact
aacgtaagcc
tgtcttacta

ggctacgtct

gtcagggccg
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agcagagcgc
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggceegs
cttccagggg
gagcgtcgat
gcggectttt
ttatcccctg
cgcagccgaa
cggtattttc
ggcaaaatcg
caataaagtc
acagaatagt
tgttatggct
ggggegtggc
aactccgcegg
tcgatatcaa
ggatcgtcac
tgcttgagga
gcgagatcat
gcgagagegc
cggagcaagt
ccgaactcac

agcctacatg

agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
tccttacgca
gttacggttg
ttaaactgaa
tgtaaactga

aaagcaaact

caagggcatg

ccgggaagcc

agtgcatcac
cgtaatctgc
gattgatgag
agatatagat
caacaaccgc
tcccgaggta
gaccgaaaag

tgcgaatgat

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



gcccatactt
gctgectgegt
cttgctgctt
aaaccgccac
agcgcatacg
gtgccttcat
aggcatttct
cattggcggc
aggagatcgg
tggttcgcat
atagttctag
gttggctgceg
aacgcegggcg
ggaccgaacc
ttattgccgt
tcccccatct
aaagcgggca
gctttacact
cacacaggaa
acgggeceegg
cagttgagct
atcaaggcca
ttgccgatca
tcaacgtcct
agcctttcct

ttttgagtca

gagccaccta
aacatcgttg
ggatgcccga
tgcgeccgtta
ctacttgcat
ccgtttccac
gtcctggctg
cttgctgttc
tagacctcgg
cctcggtttt
tggttggcect
agccctgggc
tattggtccc
ccgegtttat
catagcgcgg
cccggtaccg
gtgagcgcaa
ttatgcttcc
acagctatga
gatccgatga
tttgctcggc
agagcttcag
cgaacatgtg
tgatttcgcc
cgttcttgaa

agtactgctc

actttgtttt
ctgctccata
ggcatagact
ccaccgctgc
tacagtttac
ggtgtgcegtc
gcgaacgagce
ttctacggca
ccgtcgeggc
ctggaaggceg
acgtacccgt
cttcacccga
aatggggtct
gaacaaacga
gttccttccg
catgctatgc
cgcaattaat
ggctcgtatg
ccatgattac
cccaatacta
gaatgtgatg
caagttgttg
gtgcttgaat
agagatccag
ggacaacacg

aacgatgtgc

eolf-seql

agggcgactg
acatcaaaca
gtacaaaaaa
gttcggtcaa
gaaccgaaca
acccggcaac
gcaaggtttc
aggtgctgtg
gcttgecggt
agcatcgttt
agtggctatg
acttgggggt

cggtggggta

cccaacaccc
gtattgtctc
atcagctggc
gtgagttagc
ttgtgtggaa
gccaagcttg
gtttagttga
gcgtcggaga
tgcagtgtag
ctgttgtact
tagaactcct
atgaagttgt

atgcttccgt
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ccctgectgeg
tcgacccacg
acagtcataa
ggttctggac
ggcttatgtc
cttgggcagc
ggtctccacg
cacggatctg
ggtgctgacc
gttcgcccag
gcagggcttg
tggggtegss
tcgacagagt
gtgcgtttta
cttccgtgtt
acgacaggtt
tcactcatta
ttgtgagegg
catgcaggcc
actcgaactt
gtggcaccag
ttgactcgcg
tttggatgac
tgttcttctt
gacccttaac

cttccttctt

taacatcgtt
gcgtaacgeg
caagccatga
cagttgcgtg
aactgggttc
agcgaagtcg
catcgtcagg
ccctggettc
ccggatgaag
gactctagct
ccgeccecgac
aaaaggaaga
gccagccctg
ttctgtcttt
tcagttagcc
tcccgactgg
ggcaccccag
ataacaattt
tctgcagtcg
cttgtacttg
tccctgcagg
acggttgacc
ctggctcaca
agcgatggtc
gttatcgacg

gaccttcttg

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



aggttctcgg
aggttagcga
aggttatcaa
ttgaggatct
tttgattcct
tcgtacaact
acgaaggttg
aatgtgtggt
ttgcagacgt
atcatgaagc
ttgtttgtgt
ttcacctcgg
aatctgttcg
gtgaagtagt
atggtttgtt
ttgatcttgt
ctcttggtgc
tggtaagctg
taggcagagg
tcgttgtcag
tcggagatga
ttaggttgct
ctggcagagg
atcttatcgc

tcacaggagt

acgtggctgg

cgttgttgtt
cggacgagta
cgacgtactt
gggaaacgta
tgcggctcag
tcgacaagag
tctgagcgta
ggacgtccac
cctgtgagtg
ggatcttatc
actcgtagac
acttcttaac
agttgtagtc
gagtgatctc
ccagtgtagc
tgaattgacc
ctgtggccga
agctaggaga
acacagcttc
tgagcgagtt
cagtatcagc
tgtcgcagaa
tgtaggaagc
cacctgtgtc

aggggctgga

atgtacggat

agaagcgatg
cttgtatgtc
gttgggaggs
tggcgagacg
catgatgggc
gaatccacac
gtacatatcg
gaagtgacac
tgggatttcg
gaaggtcaca
cacgttagag
gacgaacatg
gttatcgtcg
ctgggtggaa
gcatgactgg
cacaactccc
cggctggttg
gggttgttcg
ctccaggttg
aactgaggcg
tccgtccggg
ctccgagtat
gttgaagttg
cacctgcagt
agcacagttg

catagatcta

eolf-seql

ttgtcgtggt
agagtgctct
ttgtccggga
aagaagttgt
aaagtgaaga
ttacgctcgc
aggttgaagt
ttcttgcagt
atgccagtct
acgaacacac
acgtacttgg
tagtaaccgg
aacctcatca
gccactgtac
atggtgctct
tgggagttat
acaccagcag
accactggct
tcagtggtct
aggaagttgc
gttgggtggt
gagttgtcga
atttgagtca
tgctgggect
gaagtcatga

tctagattcg
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acttgtagtt
tcttgttcac
attggacgga
tagaggceggt
ggttcttgtc
cgagtgattg
aggaggtcag
tttgagcggc
ccttaaccag
ggttgtcaac
cgaagatgat
tttcagacat
ggtaggggsc
agatgttagt
tcttgtactt
ccaggtactc
agtgttcgaa
gttcgagtga
tgagcagaca
tagcggcagc
tgtagtaaga
agctagcacg
tggtgacctg
cagcgcaggc
tgttttcttg

aaagcggcecg

gttgaagagc
gatgaggttc
ctccgagtac
ttcgatctcg
ctggtacatc
cagcaaggtc
agcggccttg
ggtctcatcg
gttgtagctg
catgtagtag
ttcgaaaggc
gtgatcggag
gaagtcgttt
gttgtggttg
aggtctcaac
gtccaacttc
ggactcggceg
ctcgctgtag
ctccaccaaa
ggtttcagag
caagtaatcg
agagggagtg
gttgttcacg
tgaagtggcc
gacgttcagg

cgactagtga

4980

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



gctcgtcgac
gggacggtat
acagtaaaat
taatattccg
atttgtataa
gagttcagtt
gcttatgact
ctgatcgtgc
caaaacatga
cgtaaagcga
ttaatcgtgc
tgcgtttatg
cctttgaatt
agagtttttg
caatgcagcc
gttcaacatt
caacaaaaat
tgcaaagcgt
aactgcagtc
aagaattatt
atttacaatc
tcgtatacat
acaattcaac
ttaacctgct
tacaattggg

tgcttccagt

gtaggccttt
gaataatccg
acttatttat
gagtatacct
tgacatcatc
ttgaaaacaa
caagttatga
gttacaagta
catcagctta
gttcggttat
gttacaagta
agataagatt
ccgecgegett
aacaggctgc
aataccatgt
gaggattaca
tcaaacgacc
aaaaaatatt
tggagatacg
atcaaatcat
actcgacctc
ttcttacatc
cgacactgtt
cgaagacagc
gaaatgtaac

gagatcatgg

gaattccgcg
gaatatttat
ttgcgagatg
acccgtaaag
ccctgattgt
atgagtcata
gccgtgtgca
gaattctact
tgactcatac
gagccgtgtg
gaattctact
gaaagcacgt
cggaccggga
tcaaacacat
tttacacgac
ataacatatt
aagacgagtt
aataaggtaa
gacctttaat
ttgtatatta
gacatgaaat
tatgcggatc
gacacagtac
cacaacggaa
atcgccggat

tcctacattg

eolf-seql

cgcttcggac
aggttttttt
gttatcattt
cgagtttagt
gttttacaag
cctaaacacg
aaacatgaga
cgtaaagcca
ttgattgtgt
caaaacatga
cgtaaagcga
gtaaaatgtt
tcggtaccaa
agatccgtac
tatggaaaac
taaggtgatg
aaacatatat
aaattacagc
tcaacccaac
attaaaatac
tcttagtcaa
ctgacacaat
tcgagaagaa
aactatgtag

ggctcttggg

tagaaacacc
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cgggatccgc

attacaaaac
taattatctc
tttgaaaaac
tagaattcta
ttaataatct
taagtttatg
gttcggttat
tttacgcgta
catcagctta
gttgaaggat
tccgagctcg
attccgtttt
ccgctcagtc
tatgccgtgt
gaaaatatta
ttgggagttc
tacataaatt
acaatatatt
tatactgtaa
cgttgcectt
atgtataggc
tgtgacagtg
attaaaagga
aaacccagaa

aaactctgag

gcccgatggt
tgttacgaaa
catgatctat
aaatgacatc
tccgtaaagc
tctgatatca
acatcatcca
gagccgtgtg
gaattctact
tgagtcataa
catatttagt
tcgacgtagg
gcgacgatgc
ggatgtatta
ccaattgcaa
ggaaacacag
agtcgtcgaa
acacaattta
atagttaaat
attacatttt
gtttttatgg
taccatgcga
acacactctg
atagccccac
tgcgacccac

aatggaatat

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



gttatccagg
cattcgaaag
gagtaacggc
tgacggagaa
aagaagtcct
tctatcagaa
ccccggaaat
ggaccttgct
caatgtatgc
caatgcatga
cttaccagaa
aattgaggat
gagccattgc
atcatcatca
ccattaacgg
cagctgtggsg
ttgatgatgg
atgaaaggac
gccaattaaa
gtgacaatga
aagagtcaaa
atcagatttc
aaaataacaa
tgatcattag
ctgtaaacgc

tgttttcttt

agatttcatc
attcgaaata
agcatgctcc
ggagggctca
tgtactgtgg
tgaaaatgct
agcagaaaga
aaaacccgga
tttcgcactg
gtgtaacacg
tatacaccca
ggttacagga
cggttttatt
gaatgaacag
gattacaaac
taaagaattc
atttctggac
tctggatttc
gaataatgcc
atgcatggaa
gttgaacagg
tagacatcac
atcaattgtt
gaagattacg
cacaattgtg

gttcatagac

gactatgagg
tttcccaaag
catgagggga
tacccaaagc
ggtattcatc
tatgtctctg
cccaaagtaa
gacacaataa
agtagaggct
aagtgtcaaa
gtcacaatag
ctaaggaaca
gaagggggat
ggatcaggct
aaggtgaaca
aacaaattag
atttggacat
catgactcaa
aaagaaatcg
agtgtaagaa
gaaaaggtag
caccaccatc
ttataatatt
aaaaatataa
tttgttgcaa

aatagtgtgt

eolf-seql

agctgaggga
aaagctcatg
aaagcagttt
tgaaaaattc
acccgcctaa
tagtgacttc
gagatcaagc
tatttgaggc
ttgggtccgg
cacccctggg
gagagtgccc
ctccgtccat
ggactggaat
atgcagcgga
ctgttatcga
aaaaaaggat
ataatgcaga
atgtgaagaa
gaaatggatg
atgggactta
atggagtgaa
actaaccatg
cgtacgattc
aaaatatgag
ataaacccat

tttgcctaaa
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gcaattgagc
gcccaaccac
ttacagaaat
ttatgtgaac
cagtaaggaa
aaattataac
tgggaggatg
aaatggaaat
catcatcacc
agctataaac
aaaatacgtc
tcaatccaga
gatagatgga
tcaaaaaagc
gaaaatgaac
ggaaaattta
attgttagtt
tctgtatgag
ttttgagttc
tgattatccc
attggaatca
gaagcttatg
tttgattatg
ttctgtgtgt
gattatttga

cgtgtactgc

tcagtgtcat
aacacaaacg
ttgctatggc
aaaaaaggga
caacagaatc
aggagattta
aactattact
ctaatagcac
tcaaacgcat
agcagtctcc
aggagtgcca
ggtctatttg
tggtatggtt
acacaaaatg
attcaattca
aataaaaaag
ctactggaaa
aaagtaaaaa
taccacaagt
aaatattcag
atggggatct
aatcgttttt
taataaaatg
ataacaaatg
ttaaaattgt

ataaactcca

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600



tgcgagtgta
cctcaatttc
atgccacata
ccatttccga
aactctcaaa
acatgttgtt
gaatgagcac
atccgaacca
tagcttacga
aaaaactcca
ttttcttcct
cttcggctac
<210>
<211>

<212>
<213>

32

<400> 32
atggagggca

tcagtccctg
gtcactgcag
caggtggacc
tcagtcgcgg
ccattcacag
ttcatagttg
ggcatcgaga
cgttcacttg
actggtgacc

ccgtttggtg

tagcgagcta
atcaccctcc
atctaataaa
aaagaactcg
gtacgcagtc
gtaaccgaac
gatgccgaca
gataagtgaa
cgctacaccc
tttccacccc
gttatgtttt

ttt

2074
DNA
Rabbit hemorrhagic disease virus AST789

aagcccgcac
gaaccacaac
agaattcatc
aacaagagac
atgcccctgg
ccgtgctgag
ccggatcggg
ttggaccagg
aacctgtcac
ctggccttgt

ggtccaccag

gtggctaacg
tccaagttta
tgaaatagag
ggcataaact
aggaacgtgc
gggtcccata
atggagctgg
atctagttcc
agttcccatc
tcccagttcc

taatcaaaca

agcgccgcaa
cgatggcatg
cgcatcgatt
atggagaacg
cagcatactt
ccagatgtat
tgtgtttggt
gctggaggtc
catcaccatg
tcccacacta

cgcaatccag

eolf-seql

cttgccccac
acatttggcc
attcaaacgt
ctatgatttc
gcgacatgtc
gcgccaaaac
cttggatagc
aaactatttt
tattttgtca
caactatttt

tcctgccaac

ggcgaagcag
gaccccggeg

gcaacggcag

aacttttatt

tacaccgttc

gctggetggg

gggcggttgg

aggcaattcc
ccagacttgc

gtccttagtg

gtgacagtgg
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caaagtagat
gtcggaatta
ggcgtcatcg
tctggacgtg
gtcgggaaac
caaatctgcc
gattcgagtt
gtcattttta
ctcttcccta
gtccgcccac

tccatgtgac

caggcactgc
ttgtggccac
ggattggcegg
ataatgacgt
aacattctcc
ctggtggcat
ttgcggecgt
cccatgttgt
gtcccaacat
tttataacaa

aaacaaggcc

tcgtcaaaat
acttctaaag
tccgtttcga
gtgttgtcga
tcgcgcggaa
agcgtcaata
aacctaggag
attttcgtat
aataatcctt

agcggggcat

aaaccgtcat

caccacagca
taccagcgtg
accaccccaa
tttcacttgg
acagaacaac
gcagtttcgc
gataccaccg
catcgacgct
gtaccatcca
cctcatcaac

aagtgaagat

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10273

60

120

180

240

300

360

420

480

540

600

660



tttgagttcg
ggcctcctca
atagtgggac
aatggcagca
agtgcaagtt
gggtctgcaa
ttcgtgccect
tggaacagta
gccactgggsg
gccaagtcca
atggcctcgg
gacagaattg
atcatgttcg
aacgggaccc
aacaactact
tctggtttca
tcaaccacac
tccaagagca
attcatcgga
agagctgcaa
aggtaggtta
tagtaatgtt
gtataatcct
gatttataac

<210>
<211>

33
1740

tgatgattcg
cgaccccagt
tgcaaccagt
catatggctg
accctggatc
tcgacaatcc
ttaacggccc
acagcggtgc
caccaggcaa
tatatgccgt
gtgttatctc
taaccacacc
cgtctgtcgt
agtacggcac
cgtcagcact
tggagattgg
tcattgactt
cactcgtgtt
ctgggacttg
ctacaaagac
ggttttaatc
agattaagta

gccagcaatg

accactgggg

agccccctcc
cctcactggg
acctggaggg
gtcaagcccc
caacgcaacc
catctcccag
tggcattcca
ccccaacgtt
cctccagccc
ggtaactggc
caccccaagt
cggcactcct
caggcgcacc
aggctctcaa
tatgcccgga
tttaagtgtg
gactgaactc
caacctgggg
caggtgccag
aagctttgga
caaatgaagt
atatgcataa
gcatcagaaa

agtccagtgt

eolf-seql

agcaagactg
gttggcaatg
ttctctacgt
cggtttgcecg
aacgtgcttc
gttgcaccag
gccgeggggt
acgactgtgc
accaccaaca
acagcccaaa
gccaacgceca
gccgectgceac
ggtgacgtca
ccactgccag
cagtttttcg
gacgggtatt
attgacgtac
ggcacagcca
cgttttgagc
gaatgggttg
taagaatgtg
tgatgctagt
gaaaattaag

ttaa
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ttgactcaat
acaacaggtg
gcaacaggca
acattgacca
agttttggta
acggctttcc
gggtcggatt
aggcttatga
cttcaggttc
accccgecegg
tcacatacac
ctgtgggtaa
acgccacagc
taacaattgg
tttggcagtt
tttatgcagg
gcectgtggg
atggcttttc
aatgcattgc
gttttgaaag
attgtaggta
gtagttaatg

agtttgaata

ttcacccgca
gaatggccaa
ttggaacttg
tcgaagaggc
tgccaatgct
tgatatgtcg
tggtgcaatc
gttaggtttt
acagactgtc
attgtttgtg
gccccaacca
gaacacaccc
tgggtcagct
actttcgctc
aacctttgca
aacaggagcc
acccaggcca
ttatgtctga
tccgcaggca
ccgaccaatt
atagttttag
cttataatgt

atagtgttaa

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2074



<212>
<213>

DNA

<400> 33
atggagggta

agcgtgccag
gtgacaacgg
caagtggatc
agcgtggegg
cccttcactg
ttcatcgtcg
ggcatcgaga
agatccctgg
accggcaacc
cccttcggtg
ttcgaattcg
gatctgctca
atcgtgggtc
aacggctcta
aacgctagct
ggttcagctg
ttcgtcccct
tggaactctt
gcgactggeg
gcaaagtcga
atggcgagtg
aacaggatcg

attatgttcg

aagccagaac
gaacaacaac
agaacgcatc
agcaagaaac
atgctcctgg
ctgtcctctc
ccggttcagg
ttggaccggg
agcctgtcac
ccggattggt
gcagtacctc
tcatgatccg
ccactcctgt
tgcagcctgt
ccttcggatg
accctggcag
ccgacaaccc
tcagcggcac
caaacggagc
ctccatcaaa
tttacggagt
gtgtgatctc
tgaacgcacc

cttccgtggt

ggcgtcgcaa
cgatggaatg
tacctcaatc
atggaggacg
taacatcctg
ccagatgtac
cgttttcggc
tttggaagtg
aattacgatg
cccaactttg
ggctattcag
tgccccctcc
gttgacaggc
ccccggaggt
gtcttcacca
ttcgtccagc
catctctcag
aacggtgcca
gcccttcegtce
cccacagccg
ggctacaggt
gacccctaac
aggaacacct

ccgeccgtact

eolf-seql

Rabbit hemorrhagic disease virus N11

ggagaaaccg

gaccctggtg

gccactgcag
aacttctact

tacaccgtgc

gceggetggg

ggaagactcg

aggcagttcc
ccagatttgc
gttctgtcag
gttaccgtgg
agcaagactg
gtcggaacgg
ttcagcacat
cgcttcgcag
aacgtgctgg
attgctccgg
acagctggtt
accactgttc
acaacgacca
atcaaccagg
agttcggcta
gcagctgctc

ggcgacatca
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caggaacagc
tggtggcaac
gaattggtgg
acaacgacgt
agcactcgcc
caggtggtat
tggctgeccgt
cacacgtcgt
gcccgaacat
tgtacaacaa
agactcgccc
ttgactccat
ataaccgctg
gcaaccgtca
cgatcgacca
agttgtggta
acggtttccc
gggtcggett
aagcttacga
ctagtggtgc
cgacggctgg
ttacctacac
ccatcggaaa

acgccgaagc

tacaaccgca
cacttccgtt
ccctccccag
tttcacctgg
tcaaaacaac
gcaattcagg
cattccaccg
tatcgacgcc
gtaccatcct
cctgatcaac
tagtgaggac
tagcccggca
gaacggagaa
ctggaacctc
tgatcgtggt
cgcctctgea
tgatatgtcc
cggcggaatc
actgggtttc
ccaaatcgtt
actgttcgtt
tcctcaaccc
aaacacgcca

aggctctaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



aacggaacgc
aacaactact
tccggtttca
tctgctactc
agcacgagca
<210>
<211>

<212>
<213>

34

DNA
<220>
<223>

<400> 34
agttgaactc

cggagagtgg
gtgtagttga
tgtacttttg
actccttgtt
agttgtgacc
ttccgtcttc
cgtggtactt
tgctcttctt
ccgggaattg
agttgttaga
tgaagaggtt
gctcgeccgag
tgaagtagga
tgcagttttg

cagtctcctt

5249

agtacggtgc
ccagcgctct
tggagttggg
tcatcgactt

ctctggtcta

gaacttcttg
caccagtccc
ctcgcgacgg
gatgacctgg
cttcttagcg
cttaacgtta
cttcttgacc
gtagttgttg
gttcacgatg
gacggactcc
ggcggtttcg
cttgtcctgg
tgattgcagc
ggtcagagcg
agcggcecggtc

aaccaggttg

tggctcacaa

gatgccagga

cctgagcgtc

eolf-seql

ccactgccgg
cagttcttcg

gacggatact

tcacagttgg
tgtggcaact

tctacgccgg

gtcagaactg gtcgatatta ggcctgttgg

caacttgggc

Artificial sequence

tacttgcagt
tgcaggatca
ttgaccttgc
ctcacatcaa
atggtcagcc
tcgacgtttt
ttcttgaggt
aagagcaggt
aggttcaggt
gagtacttga
atctcgtttg
tacatctcgt
aaggtcacga
gccttgaatg
tcatcgttgc

tagctgatca

ggcactacta

tgagcttttg
aggccaagag
cgatcacgaa
cgtccttgat
tttcctcgtt
gagtcaagta
tctcggegtt
tagcgacgga
tatcaacgac
ggatctggga
attccttgceg
acaacttcga
aggttgtctg
tgtggtggac
agacgtcctg

tgaagcggat
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acggattctc

polhAc-ie-81/hrip6.9p16CVP6@ G1 (AST89)

ctcggcgaat
cttcagcaag
catgtggtgc
ttcgccagag
cttgaaggac
ctgctcaacg
gttgttagaa
cgagtacttg
gtacttgttg
aacgtatggc
gctcagcatg
caagaggaat
agcgtagtac
gtccacgaag
tgagtgtggg

cttatcgaag

actgagtctc
caacttcgct
aaccggtgcg
tcctagaccc

atacgtctaa

gtgatggcgt
ttgttgtgca
ttgaatctgt
atccagtaga
aacacgatga
atgtgcatgc
gcgatgttgt
tatgtcagag
ggagggttgt
gagacgaaga
atgggcaaag
ccacacttac
atatcgaggt
tgacacttct
atttcgatgc

gtcacaacga

1500

1560

1620

1680

1740

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



acacacggtt
acttggcgaa
aaccggtttc
tcatcaggta
ctgtacagat
tgctcttctt
agttatccag
cagcagagtg
ctggctgttc
tggtcttgag
agttgctagc
ggtggttgta
tgtcgaagct
gagtcatggt
gggcctcagc
tcatgatgtt
gattcgaaag
tcggaccggg
ttttttatta
tcattttaat
tttagttttg
tacaagtaga
aacacgttaa
atgagataag
aagccagttc

ttgtgtttta

gtcaaccatg
gatgatttcg
agacatgtga
gggggcgaag
gttagtgttg
gtacttaggt
gtactcgtcc
ttcgaaggac
gagtgactcg
cagacactcc
ggcagcggtt
gtaagacaag
agcacgagag
gacctggttg
gcaggctgaa
ttcttggacg
cggccgegac
atccgcgccc
caaaactgtt
tatctccatg
aaaaacaaat
attctatccg
taatcttctg
tttatgacat
ggttatgagc

cgcgtagaat

tagtagttgt
aaaggcttca
tcggagaatc
tcgtttgtga
tggttgatgg
ctcaacttga
aacttcctct
tcggegtggt
ctgtagtagg
accaaatcgt
tcagagtcgg
taatcgttag
ggagtgctgg
ttcacgatct
gtggcctcac
ttcaggacgt
tagtgagctc
gatggtggga
acgaaaacag
atctattaat
gacatcattt
taaagcgagt
atatcagctt
catccactga
cgtgtgcaaa

tctactcgta

eolf-seql

ttgtgtactc
cctcggactt
tgttcgagtt
agtagtgagt
tttgttccag
tcttgttgaa
tggtgcctgt
aagctgagct
cagaggacac
tgtcagtgag
agatgacagt
gttgecttgtc
cagaggtgta
tatcgccacc
aggagtaggg
ggctggatgt
gtcgacgtag
cggtatgaat
taaaatactt
attccggagt
gtataatgac
tcagttttga
atgactcaag
tcgtgcgtta
acatgacatc

aagcgagttc
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gtagaccacg
cttaacgacg
gtagtcgtta
gatctcctgg
tgtagcgcat
ttgacccaca
ggccgacggce
aggagagggt
agcttcctcc
cgagttaact
atcagctccg
gcagaactcc
ggaagcgttg
tgtgtccacc
gctggaagca
acggatcata
gcctttgaat
aatccggaat
atttatttgc
atacctaccc
atcatcccct
aaacaaatga
ttatgagccg
caagtagaat
agcttatgac

ggttatgagc

ttagagacgt
aacatgtagt
tcgtcgaacc
gtggaagcca
gactggatgg
actccctggg
tggttgacac
tgttcgacca
aggttgtcag
gaggcgagega
tccggggtty
gagtatgagt
aagttgattt
tgcagttgct
cagttggaag
gatctatcta
tccgegegcet
atttataggt
gagatggtta
gtaaagcgag
gattgtgttt
gtcataccta
tgtgcaaaac
tctactcgta
tcatacttga

cgtgtgcaaa

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

2520



acatgacatc
aagcgagttg
aatgtttccg
taccaaattc
ccgtacccgc
gaaaactatg
gtgatggaaa
atatatttgg
tacagctaca
cccaacacaa
aaatactata
gggcaaagcc
ccctggaacc
tgcagagaat
ggaccaacaa
cgcggatgcc
cacagccgtg
agttgccgga
cgagattgga
acttgaacct
tgaccctggc
tggtgggtcc
gttcgtgatg
cctcacgacc

gggactgcaa

cagcacatat

agcttatgag
aaggatcata
agctcgtcga
cgttttgcga
tcagtcggat
ccgtgtccaa
atattaggaa
gagttcagtc
taaattacac
tatattatag
ctgtaaatta
cgcacagcgc
acaaccgatg
tcatccgcat
gagacatgga
cctggcagca
ctgagccaga
tcgggtgtgt
ccagggctgg
gtcaccatca
cttgttccca
accagcgcaa
attcgagccc
ccagtcctca
ccagtacctg

ggctggtcaa

tcataattaa
tttagttgcg
cgtaggcctt
cgatgcagag
gtattacaat
ttgcaagttc
acacagcaac
gtcgaatgca
aatttaaact
ttaaataaga
cattttattt
cgcaaggcga
gcatggaccc
cgattgcaac
gaacgaactt
tactttacac
tgtatgctgg
ttggtgggcsy
aggtcaggca
ccatgccaga
cactagtcct
tccaggtgac
cctccagcaa
ctggggttegg
gagggttctc

gcccceggtt

eolf-seql

tcgtgcgtta
tttatgagat
tgaattccgc
tttttgaaca
gcagccaata
aacattgagg
aaaaattcaa
aagcgtaaaa
gcagtctgga
attattatca
acaatcactc
agcagcaggc
cggegttgtg
ggcagggatt
ttattataat

cgttcaacat

ctgggctggt
gttggttgeg
attcccccat
cttgcgtccc
tagtgtttat
agtggaaaca
gactgttgac
caatgacaac
tacgtgcaac

tgccgacatt
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caagtagaat
aagattgaaa
gcgcttcgga
ggctgctcaa
ccatgtttta
attacaataa
acgaccaaga
aatattaata
gatacggacc
aatcatttgt
gacctcgaga
actgccacca
gccactacca
ggcggaccac
gacgttttca
tctccacaga
ggcatgcagt
gccgtgatac
gttgtcatcg
aacatgtacc
aacaacctca
aggccaagtg
tcaatttcac
aggtggaatg
aggcattgga

gaccatcgaa

tctactcgta
gcacgtgtaa
ccgggatcgg
acacatagat
cacgactatg
catatttaag
cgagttaaac
aggtaaaaat
tttaattcaa
atattaatta
taaatatgga
cagcatcagt
gcgtggtcac
cccaacaggt
cttggtcagt
acaacccatt
ttcgcttcat
caccgggcat
acgctcgttc
atccaactgg
tcaacccgtt
aagattttga
ccgcaggcct
gccaaatagt

acttgaatgg

gaggcagtgc

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



aagttaccct
tgcaatcgac
gccctttaac
cagtaacagc
tggggcacca
gtccatatat
ctcgggtgtt
aattgtaacc
gttcgcgtct
gacccagtac
ctactcgtca
tttcatggag
cacactcatt
gagcacactc
tcggactggg
tgcaactaca
ggttaggttt
atgttagatt
atcctgccag
ataacaccac
<210>
<211>

<212>
<213>

35
4918
DNA

<220>

<223>

<400> 35

ggatccaacg
aatcccatct
ggccctggca
ggtgccccca
ggcaacctcc
gccgtggtaa
atctccaccc
acacccggca
gtcgtcaggc
ggcacaggct
gcacttatgc
attggtttaa
gacttgactg
gtgttcaacc
acttgcaggt
aagacaagct
taatccaaat
aagtaatatg

caatggcatc

tggggagtcc

caaccaacgt
cccaggttgc
ttccagccgc
acgttacgac
agcccaccac
ctggcacagc
caagtgccaa
ctcctgecgc
gcaccggtga
ctcaaccact
ccggacagtt
gtgtggacgg
aactcattga
tggggggcac
gccagegttt
ttggagaatg
gaagttaaga
cataatgatg
agaaagaaaa

agtgtttaa

Artificial sequence

eolf-seql

gcttcagttt
accagacggc
ggggtgggtc
tgtgcaggct
caacacttca
ccaaaacccc
cgccatcaca
tgcacctgtg
cgtcaacgcc
gccagtaaca
tttcgtttgg
gtatttttat
cgtacgccct
agccaatggc
tgagcaatgc
ggttggtttt
atgtgattgt
ctagtgtagt

ttaagagttt

tggtatgcca
tttcctgata
ggatttggtg
tatgagttag
ggttcacaga
gccggattgt
tacacgcccc
ggtaagaaca
acagctgggt
attggacttt

cagttaacct

gcaggaacag

gtgggaccca

ttttcttatg
attgctccgc
gaaagccgac
aggtaatagt
taatgcttat

gaataatagt

polhAc-ie-81/hrip6.9p18CVP6@ RHDVb (N11)

atgctgggtc
tgtcgttcgt
caatctggaa
gttttgccac
ctgtcgccaa
ttgtgatggc
aaccagacag
cacccatcat
cagctaacgg
cgctcaacaa
ttgcatctgg
gagcctcaac
ggccatccaa
tctgaattca
aggcaagagc
caattaggta
tttagtagta
aatgtgtata

gttaagattt

agttgaactc gaacttcttg tacttgcagt tgagcttttg ctcggcgaat gtgatggcegt

Page 59

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5249

60



cggagagtgg
gtgtagttga
tgtacttttg
actccttgtt
agttgtgacc
ttccgtcttc
cgtggtactt
tgctcttctt
ccgggaattg
agttgttaga
tgaagaggtt
gctcgeccgag
tgaagtagga
tgcagttttg
cagtctcctt
acacacggtt
acttggcgaa
aaccggtttc
tcatcaggta
ctgtacagat
tgctcttctt
agttatccag
cagcagagtg
ctggctgttc
tggtcttgag

agttgctagc

caccagtccc
ctcgcgacgg
gatgacctgg
cttcttagcg
cttaacgtta
cttcttgacc
gtagttgttg
gttcacgatg
gacggactcc
ggcggtttcg
cttgtcctgg
tgattgcagc
ggtcagagcg
agcggcecggtc
aaccaggttg
gtcaaccatg
gatgatttcg
agacatgtga
ggggegcgaag
gttagtgttg
gtacttaggt
gtactcgtcc
ttcgaaggac
gagtgactcg
cagacactcc

ggcagcggtt

tgcaggatca
ttgaccttgc
ctcacatcaa
atggtcagcc
tcgacgtttt
ttcttgaggt
aagagcaggt
aggttcaggt
gagtacttga
atctcgtttg
tacatctcgt
aaggtcacga
gccttgaatg
tcatcgttgc
tagctgatca
tagtagttgt
aaaggcttca
tcggagaatc
tcgtttgtga
tggttgatgg
ctcaacttga
aacttcctct
tcggegtggt
ctgtagtagg
accaaatcgt

tcagagtcgg

eolf-seql

aggccaagag
cgatcacgaa
cgtccttgat
tttcctcgtt
gagtcaagta
tctcggegtt
tagcgacgga
tatcaacgac
ggatctggga
attccttgceg
acaacttcga
aggttgtctg
tgtggtggac
agacgtcctg
tgaagcggat
ttgtgtactc
cctcggactt
tgttcgagtt
agtagtgagt
tttgttccag
tcttgttgaa
tggtgcctgt
aagctgagct
cagaggacac
tgtcagtgag

agatgacagt

Page 60

cttcagcaag
catgtggtgc
ttcgccagag
cttgaaggac
ctgctcaacg
gttgttagaa
cgagtacttg
gtacttgttg
aacgtatggc
gctcagcatg
caagaggaat
agcgtagtac
gtccacgaag
tgagtgtggg
cttatcgaag
gtagaccacg
cttaacgacg
gtagtcgtta
gatctcctgg
tgtagcgcat
ttgacccaca
ggccgacgsc
aggagagggt
agcttcctcc
cgagttaact

atcagctccg

ttgttgtgca
ttgaatctgt
atccagtaga
aacacgatga
atgtgcatgc
gcgatgttgt
tatgtcagag
ggagggttgt
gagacgaaga
atgggcaaag
ccacacttac
atatcgaggt
tgacacttct
atttcgatgc
gtcacaacga
ttagagacgt
aacatgtagt
tcgtcgaacc
gtggaagcca
gactggatgg
actccctggg
tggttgacac
tgttcgacca
aggttgtcag
gaggcgagega

tccggggttg

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



ggtggttgta
tgtcgaagct
gagtcatggt
gggcctcagc
tcatgatgtt
gattcgaaag
tcggaccggg
ttttttatta
tcattttaat
tttagttttg
tacaagtaga
aacacgttaa
atgagataag
aagccagttc
ttgtgtttta
acatgacatc
aagcgagttg
aatgtttccg
taccaaattc
ccgtacccgc
gaaaactatg
gtgatggaaa
atatatttgg
tacagctaca
cccaacacaa

aaatactata

gtaagacaag

agcacgagag
gacctggttg
gcaggctgaa
ttcttggacg
cggcegegac
atccgcgccc
caaaactgtt
tatctccatg
aaaaacaaat
attctatccg
taatcttctg
tttatgacat
ggttatgagc
cgcgtagaat
agcttatgag
aaggatcata
agctcgtcga
cgttttgcga
tcagtcggat
ccgtgtccaa
atattaggaa
gagttcagtc
taaattacac
tatattatag

ctgtaaatta

taatcgttag
ggagtgctgg
ttcacgatct
gtggcctcac
ttcaggacgt
tagtgagctc
gatggtggga
acgaaaacag
atctattaat
gacatcattt
taaagcgagt
atatcagctt
catccactga
cgtgtgcaaa
tctactcgta
tcataattaa
tttagttgcg
cgtaggcctt
cgatgcagag
gtattacaat
ttgcaagttc
acacagcaac
gtcgaatgca
aatttaaact
ttaaataaga

cattttattt

eolf-seql

gttgecttgtc
cagaggtgta
tatcgccacc
aggagtaggg
ggctggatgt
gtcgacgtag
cggtatgaat
taaaatactt
attccggagt
gtataatgac
tcagttttga
atgactcaag
tcgtgcgtta
acatgacatc
aagcgagttc
tcgtgcgtta
tttatgagat
tgaattccgc
tttttgaaca
gcagccaata
aacattgagg
aaaaattcaa
aagcgtaaaa
gcagtctgga
attattatca

acaatcactc

Page 61

gcagaactcc

ggaagcgttg
tgtgtccacc
gctggaagca
acggatcata
gcctttgaat
aatccggaat
atttatttgc
atacctaccc
atcatcccct
aaacaaatga
ttatgagccg
caagtagaat
agcttatgac
ggttatgagc
caagtagaat
aagattgaaa
gcgcttcgga
ggctgctcaa
ccatgtttta
attacaataa
acgaccaaga
aatattaata
gatacggacc
aatcatttgt

gacctcgaga

gagtatgagt
aagttgattt
tgcagttgct
cagttggaag
gatctatcta
tccgegegcet
atttataggt
gagatggtta
gtaaagcgag
gattgtgttt
gtcataccta
tgtgcaaaac
tctactcgta
tcatacttga
cgtgtgcaaa
tctactcgta
gcacgtgtaa
ccgggatcgg
acacatagat
cacgactatg
catatttaag
cgagttaaac
aggtaaaaat
tttaattcaa
atattaatta

taaatatgga

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



gggtaaagcc

gccaggaaca
aacggagaac
ggatcagcaa
ggcggatgct
cactgctgtc
cgtcgeccggt
cgagattgga
cctggagcct
caaccccgga
cggtggcagt
attcgtcatg
gctcaccact
gggtctgceag
ctctaccttc
tagctaccct
agctgccgac
ccccttcagc
ctcttcaaac
tggcgctcca
gtcgatttac
gagtggtgtyg
gatcgtgaac
gttcgcttcc
aacgcagtac

ctactccagc

agaacggcgt
acaaccgatg
gcatctacct
gaaacatgga
cctggtaaca
ctctcccaga
tcaggcgttt
ccgggtttgg
gtcacaatta
ttggtcccaa
acctcggcta
atccgtgccc
cctgtgttga
cctgtccccg
ggatggtctt
ggcagttcgt
aaccccatct
ggcacaacgg
ggagcgccct
tcaaacccac
ggagtggcta
atctcgaccc
gcaccaggaa
gtggtccgcc
ggtgctggct

gctctgatgc

cgcaaggaga
gaatggaccc
caatcgccac
ggacgaactt
tcctgtacac
tgtacgccgg
tcggcggaag
aagtgaggca
cgatgccaga
ctttggttct
ttcaggttac
cctccagcaa
caggcgtcgg
gaggtttcag
caccacgctt
ccagcaacgt
ctcagattgc
tgccaacagc
tcgtcaccac
agccgacaac
caggtatcaa
ctaacagttc
cacctgcagc
gtactggcga
cacaaccact

caggacagtt

eolf-seql

aaccgcagga
tggtgtggty
tgcaggaatt
ctactacaac
cgtgcagcac
ctgggcaggt
actcgtggct
gttcccacac
tttgcgcccg
gtcagtgtac
cgtggagact
gactgttgac
aacggataac
cacatgcaac
cgcagcgatc
gctggagttg
tccggacggt

tggttgggtc

tgttcaagct
gaccactagt
ccaggcgacg
ggctattacc
tgctcccatc
catcaacgcc
gccggtcaca

cttcgtgtgg

Page 62

acagctacaa
gcaaccactt
ggtggccctc
gacgttttca
tcgcctcaaa
ggtatgcaat
gccgtcattc
gtcgttatcg
aacatgtacc
aacaacctga
cgccctagtg
tccattagcc
cgctggaacg
cgtcactgga
gaccatgatc
tggtacgcct
ttccctgata
ggcttcggeg
tacgaactgg
ggtgcccaaa
gctggactgt
tacactcctc
ggaaaaaaca
gaagcaggct
gttggactga

caactcaact

ccgcaagcegt
ccgttgtgac
cccagcaagt
cctggagcegt
acaacccctt
tcaggttcat
caccgggcat
acgccagatc
atcctaccgg
tcaacccctt
aggacttcga
cggcagatct
gagaaatcgt
acctcaacgg
gtggtaacgc
ctgcaggttc
tgtccttcgt
gaatctggaa
gtttcgcgac
tcgttgcaaa
tcgttatggc
aacccaacag
cgccaattat
ctacaaacgg
gtctcaacaa

tcgcttccgg

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



eolf-seql

tttcatggag ttgggcctga gcgtcgacgg atacttctac gccggaaccg gtgegtctge 4800
tactctcatc gacttgtcag aactggtcga tattaggcct gttggtccta gacccagcac 4860
gagcactctg gtctacaact tgggcggcac tactaacgga ttctcatacg tctaataa 4918
<210> 36
<211> 579
<212> PRT

<213> Rabbit hemorrhagic disease virus AST89
<400> 36

Met Glu Gly Lys Ala Arg Thr Ala Pro Gln Gly Glu Ala Ala Gly Thr
1 5 10 15

Ala Thr Thr Ala Ser Val Pro Gly Thr Thr Thr Asp Gly Met Asp Pro
20 25 30

Gly Val Val Ala Thr Thr Ser Val Val Thr Ala Glu Asn Ser Ser Ala
35 40 45

Ser Ile Ala Thr Ala Gly Ile Gly Gly Pro Pro Gln Gln Val Asp Gln
50 55 60

Gln Glu Thr Trp Arg Thr Asn Phe Tyr Tyr Asn Asp Val Phe Thr Trp
65 70 75 80

Ser Val Ala Asp Ala Pro Gly Ser Ile Leu Tyr Thr Val Gln His Ser
85 90 95

Pro Gln Asn Asn Pro Phe Thr Ala Val Leu Ser Gln Met Tyr Ala Gly
100 105 110

Trp Ala Gly Gly Met Gln Phe Arg Phe Ile Val Ala Gly Ser Gly Val
115 120 125

Phe Gly Gly Arg Leu Val Ala Ala Val Ile Pro Pro Gly Ile Glu Ile
130 135 140

Gly Pro Gly Leu Glu Val Arg Gln Phe Pro His Val Val Ile Asp Ala
145 150 155 160

Page 63



Arg

Met

Ser

Ile

Met

225

Gly

Trp

Thr

Ser

Pro

305

Gly

Pro

Gly

Ser

Tyr

Val

Gln

210

Ile

Leu

Asn

Cys

Pro

290

Gly

Ser

Asp

Trp

Leu

His

Tyr

195

Val

Arg

Leu

Gly

Asn

275

Arg

Ser

Ala

Met

Val
355

Glu

Pro

180

Asn

Thr

Ala

Thr

Gln

260

Arg

Phe

Asn

Ile

Ser

340

Gly

Pro

165

Thr

Asn

Val

Pro

Thr

245

Ile

His

Ala

Ala

Asp

325

Phe

Phe

Val

Gly

Leu

Glu

Ser

230

Pro

Val

Trp

Asp

Thr

310

Asn

Val

Gly

Thr

Asp

Ile

Thr

215

Ser

Val

Gly

Asn

Ile

295

Asn

Pro

Pro

Ala

Ile

Pro

Asn

200

Arg

Lys

Leu

Leu

Leu

280

Asp

Val

Ile

Phe

Ile
360

Thr

Gly

185

Pro

Pro

Thr

Thr

Gln

265

Asn

His

Leu

Ser

Asn

345

Trp

eolf-seql

Met Pro Asp

170

Leu

Phe

Ser

Val

Gly

250

Pro

Gly

Arg

Gln

Gln

330

Gly

Val

Gly

Glu

Asp

235

Val

Val

Ser

Arg

Phe

315

Val

Pro

Pro

Gly

Asp

220

Ser

Gly

Pro

Thr

Gly

300

Trp

Ala

Gly

Asn Ser Asn

Page 64

Leu

Thr

Ser

205

Phe

Ile

Asn

Gly

Tyr

285

Ser

Tyr

Pro

Ile

Ser
365

Arg

Leu

190

Thr

Glu

Ser

Asp

Gly

270

Gly

Ala

Ala

Asp

Pro

350

Gly

Pro

175

Val

Ser

Phe

Pro

Asn

255

Phe

Trp

Ser

Asn

Gly

335

Ala

Ala

Asn

Leu

Ala

Val

Ala

240

Arg

Ser

Ser

Tyr

Ala

320

Phe

Ala

Pro



Asn

Pro

385

Ala

Gly

Ala

Thr

Ser

465

Asn

Gly

Phe

Ser

Ile

545

Ser

Val

370

Gly

Lys

Leu

Ile

Pro

450

Val

Gly

Leu

Val

Val

530

Asp

Lys

Thr

Asn

Ser

Phe

Thr

435

Ala

Val

Thr

Ser

Trp

515

Asp

Leu

Ser

Thr

Leu

Ile

Val

420

Tyr

Ala

Arg

Gln

Leu

500

Gln

Gly

Thr

Thr

Val

Gln

Tyr

405

Met

Thr

Ala

Arg

Tyr

485

Asn

Leu

Tyr

Glu

Leu
565

Gln

Pro

390

Ala

Ala

Pro

Pro

Thr

470

Gly

Asn

Thr

Phe

Leu

550

Val

Ala

375

Thr

Val

Ser

Gln

Val

455

Gly

Thr

Tyr

Phe

Tyr

535

Ile

Phe

Tyr

Thr

Val

Gly

Pro

440

Gly

Asp

Gly

Ser

Ala

520

Ala

Asp

Asn

Glu

Asn

Thr

Val

425

Asp

Lys

Val

Ser

Ser

505

Ser

Gly

Val

Leu

eolf-seql

Leu Gly

Thr Ser
395

Gly Thr
410

Ile Ser

Arg Ile

Asn Thr

Asn Ala
475

Gln Pro
490

Ala Leu

Gly Phe

Thr Gly

Arg Pro
555

Gly Gly
570

Page 65

Phe

380

Gly

Ala

Thr

Val

Pro

460

Thr

Leu

Met

Met

Ala

540

Val

Thr

Ala

Ser

Gln

Pro

Thr

445

Ile

Ala

Pro

Pro

Glu

525

Ser

Gly

Ala

Thr

Gln

Asn

Ser

430

Thr

Met

Gly

Val

Gly

510

Ile

Thr

Pro

Asn

Gly

Thr

Pro

415

Ala

Pro

Phe

Ser

Thr

495

Gln

Gly

Thr

Arg

Gly
575

Ala

Val

400

Ala

Asn

Gly

Ala

Ala

480

Ile

Phe

Leu

Leu

Pro

560

Phe



eolf-seql

Ser Tyr Val

<210> 37
<211> 579
<212> PRT
<213> Rabbit hemorrhagic disease virus N11

<400> 37
Met Glu Gly Lys Ala Arg Thr Ala Ser Gln Gly Glu Thr Ala Gly Thr
1 5 10 15

Ala Thr Thr Ala Ser Val Pro Gly Thr Thr Thr Asp Gly Met Asp Pro
20 25 30

Gly Vval Vval Ala Thr Thr Ser Val Val Thr Thr Glu Asn Ala Ser Thr
35 40 45

Ser Ile Ala Thr Ala Gly Ile Gly Gly Pro Pro Gln Gln Val Asp Gln
50 55 60

Gln Glu Thr Trp Arg Thr Asn Phe Tyr Tyr Asn Asp Val Phe Thr Trp
65 70 75 80

Ser Val Ala Asp Ala Pro Gly Asn Ile Leu Tyr Thr Val Gln His Ser
85 90 95

Pro Gln Asn Asn Pro Phe Thr Ala Val Leu Ser Gln Met Tyr Ala Gly
100 105 110

Trp Ala Gly Gly Met Gln Phe Arg Phe Ile Val Ala Gly Ser Gly Val
115 120 125

Phe Gly Gly Arg Leu Val Ala Ala Val Ile Pro Pro Gly Ile Glu Ile
130 135 140

Gly Pro Gly Leu Glu Val Arg Gln Phe Pro His Val Val Ile Asp Ala
145 150 155 160

Page 66



Arg

Met

Ser

Ile

Met

225

Asp

Trp

Thr

Ser

Pro

305

Gly

Pro

Gly

Ser

Tyr

Val

Gln

210

Ile

Leu

Asn

Cys

Pro

290

Gly

Ser

Asp

Trp

Leu

His

Tyr

195

Val

Arg

Leu

Gly

Asn

275

Arg

Ser

Ala

Met

Val
355

Glu

Pro

180

Asn

Thr

Ala

Thr

Glu

260

Arg

Phe

Ser

Ala

Ser

340

Gly

Pro

165

Thr

Asn

Val

Pro

Thr

245

Ile

His

Ala

Ser

Asp

325

Phe

Phe

Val

Gly

Leu

Glu

Ser

230

Pro

Val

Trp

Ala

Ser

310

Asn

Val

Gly

Thr

Asn

Ile

Thr

215

Ser

Val

Gly

Asn

Ile

295

Asn

Pro

Pro

Gly

Ile

Pro

Asn

200

Arg

Lys

Leu

Leu

Leu

280

Asp

Val

Ile

Phe

Ile
360

Thr

Gly

185

Pro

Pro

Thr

Thr

Gln

265

Asn

His

Leu

Ser

Ser

345

Trp

eolf-seql

Met Pro Asp

170

Leu

Phe

Ser

Val

Gly

250

Pro

Gly

Asp

Glu

Gln

330

Gly

Asn

Page 67

Val

Gly

Glu

Asp

235

Val

Val

Ser

Arg

Leu

315

Ile

Thr

Ser

Pro

Gly

Asp

220

Ser

Gly

Pro

Thr

Gly

300

Trp

Ala

Thr

Ser

Leu

Thr

Ser

205

Phe

Ile

Thr

Gly

Phe

285

Asn

Tyr

Pro

Val

Asn
365

Arg

Leu

190

Thr

Glu

Ser

Asp

Gly

270

Gly

Ala

Ala

Asp

Pro

350

Gly

Pro

175

Val

Ser

Phe

Pro

Asn

255

Phe

Trp

Ser

Ser

Gly

335

Thr

Ala

Asn

Leu

Ala

Val

Ala

240

Arg

Ser

Ser

Tyr

Ala

320

Phe

Ala

Pro



Phe

Pro

385

Ala

Gly

Ala

Thr

Ser

465

Asn

Gly

Phe

Ser

Ile

545

Ser

Val

370

Ser

Lys

Leu

Ile

Pro

450

Val

Gly

Leu

Val

Val

530

Asp

Thr

Thr

Asn

Ser

Phe

Thr

435

Ala

Val

Thr

Ser

Trp

515

Asp

Leu

Ser

Thr

Pro

Ile

Val

420

Ala

Arg

Gln

Leu

500

Gln

Gly

Ser

Thr

Val

Gln

Tyr

405

Met

Thr

Ala

Arg

Tyr

485

Asn

Leu

Tyr

Glu

Leu
565

Gln

Pro

390

Gly

Ala

Pro

Pro

Thr

470

Gly

Asn

Asn

Phe

Leu

550

Val

Ala

375

Thr

Val

Ser

Gln

Ile

455

Gly

Ala

Tyr

Phe

Tyr

535

Val

Tyr

Tyr

Thr

Ala

Gly

Pro

440

Gly

Asp

Gly

Ser

Ala

520

Ala

Asp

Asn

Glu

Thr

Thr

Val

425

Asn

Lys

Ile

Ser

Ser

505

Ser

Gly

Ile

Leu

eolf-seql

Leu Gly

Thr Ser
395

Gly Ile
410

Ile Ser

Arg Ile

Asn Thr

Asn Ala
475

Gln Pro
490

Ala Leu

Gly Phe

Thr Gly

Arg Pro
555

Gly Gly
570

Page 68

Phe

380

Gly

Asn

Thr

Val

Pro

460

Glu

Leu

Met

Met

Ala

540

Val

Thr

Ala

Ala

Gln

Pro

Asn

445

Ile

Ala

Pro

Pro

Glu

525

Ser

Gly

Thr

Thr

Gln

Ala

Asn

430

Ala

Met

Gly

Val

Gly

510

Leu

Ala

Pro

Asn

Gly

Ile

Thr

415

Ser

Pro

Phe

Ser

Thr

495

Gln

Gly

Thr

Arg

Gly
575

Ala

Val

400

Ala

Ser

Gly

Ala

Thr

480

Val

Phe

Leu

Leu

Pro

560

Phe



Ser Tyr Val

<210> 38
<211> 3891
<212> DNA

<213>

<220>
<223>

<400> 38
ttagttgaac

gtcggagagt
cagtgtagtt
gttgtacttt
gaactccttg
gaagttgtga
gcttccgtct
gtcgtggtac
agtgctcttc
gtccgggaat
gaagttgtta
agtgaagagg
acgctcgccg
gttgaagtag
cttgcagttt
gccagtctcc
gaacacacgg
gtacttggcg

gtaaccggtt

tcgaacttct
ggcaccagtc
gactcgcgac
tggatgacct
ttcttcttag
cccttaacgt
tccttcttga
ttgtagttgt
ttgttcacga
tggacggact
gaggcggttt
ttcttgtcct
agtgattgca
gaggtcagag
tgagcggegg
ttaaccaggt
ttgtcaacca
aagatgattt

tcagacatgt

Artificial Sequence

polhAc-ie-01/hrlp6.9p10GFP

tgtacttgca
cctgcaggat
ggttgacctt
ggctcacatc
cgatggtcag
tatcgacgtt
ccttcttgag
tgaagagcag
tgaggttcag
ccgagtactt
cgatctcgtt
ggtacatctc
gcaaggtcac
cggccttgaa
tctcatcgtt
tgtagctgat
tgtagtagtt
cgaaaggctt

gatcggagaa

eolf-seql

gttgagcttt
caaggccaag
gccgatcacg
aacgtccttg
cctttcctcg
ttgagtcaag
gttctcggceg
gttagcgacg
gttatcaacg
gaggatctgg
tgattccttg
gtacaacttc
gaaggttgtc
tgtgtggtgs
gcagacgtcc
catgaagcgg
gtttgtgtac
cacctcggac

tctgttcgag
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tgctcggcga
agcttcagca
aacatgtggt
atttcgccag
ttcttgaagg
tactgctcaa
ttgttgttag
gacgagtact
acgtacttgt
gaaacgtatg
cggctcagca
gacaagagga
tgagcgtagt
acgtccacga
tgtgagtgtg
atcttatcga
tcgtagacca
ttcttaacga

ttgtagtcgt

atgtgatggc
agttgttgtg
gcttgaatct
agatccagta
acaacacgat
cgatgtgcat
aagcgatgtt
tgtatgtcag
tgggagggtt
gcgagacgaa
tgatgggcaa
atccacactt
acatatcgag
agtgacactt
ggatttcgat
aggtcacaac
cgttagagac
cgaacatgta

tatcgtcgaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cctcatcagg
cactgtacag
ggtgctcttc
ggagttatcc
accagcagag
cactggctgt
agtggtcttg
gaagttgcta
tgggtggtty
gttgtcgaag
ttgagtcatg
ctgggcctca
agtcatgatg
tagattcgaa
cttcggaccg
gtttttttat
tatcatttta
agtttagttt
tttacaagta
taaacacgtt
acatgagata
taaagccagt
gattgtgttt
aaacatgaca
taaagcgagt

aaaatgtttc

tagggggcga
atgttagtgt
ttgtacttag
aggtactcgt
tgttcgaagg
tcgagtgact
agcagacact
geggeagegs
tagtaagaca
ctagcacgag
gtgacctggt
gcgcaggcetg
ttttcttgga
agcggecgeg
ggatccgcgc
tacaaaactg
attatctcca
tgaaaaacaa
gaattctatc
aataatcttc
agtttatgac
tcggttatga
tacgcgtaga
tcagcttatg
tgaaggatca

cgagctcgtc

agtcgtttgt
tgtggttgat
gtctcaactt
ccaacttcct
actcggcgtg
cgctgtagta
ccaccaaatc
tttcagagtc
agtaatcgtt
agggagtgct
tgttcacgat
aagtggcctc
cgttcaggac
actagtgagc
ccgatggtgg
ttacgaaaac
tgatctatta
atgacatcat
cgtaaagcga
tgatatcagc
atcatccact
gccgtgtgca
attctactcg
agtcataatt

tatttagttg

gacgtaggcc

eolf-seql

gaagtagtga
ggtttgttcc
gatcttgttg
cttggtgcect
gtaagctgag
ggcagaggac
gttgtcagtg
ggagatgaca
aggttgcttg
ggcagaggtg
cttatcgcca
acaggagtag
gtggctggat
tcgtcgacgt
gacggtatga
agtaaaatac
atattccgga
ttgtataatg
gttcagtttt
ttatgactca
gatcgtgcgt
aaacatgaca
taaagcgagt
aatcgtgcgt
cgtttatgag

tttgaattcc
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gtgatctcct
agtgtagcgc
aattgaccca
gtggccgacg
ctaggagagg
acagcttcct
agcgagttaa
gtatcagctc
tcgcagaact
taggaagcgt
cctgtgtcca
gggctggaag
gtacggatca
aggcctttga
ataatccgga
ttatttattt
gtatacctac
acatcatccc
gaaaacaaat
agttatgagc
tacaagtaga
tcagcttatg
tcggttatga
tacaagtaga
ataagattga

gcgegettceg

gggtggaagc
atgactggat
caactccctg
gctggttgac
gttgttcgac
ccaggttgtc
ctgaggcgag
cgtccggggt
ccgagtatga
tgaagttgat
cctgcagttg
cacagttgga
tagatctatc
attccgcgcg
atatttatag
gcgagatggt
ccgtaaagcg
ctgattgtgt
gagtcatacc
cgtgtgcaaa
attctactcg
actcatactt
gccgtgtgca
attctactcg
aagcacgtgt

gaccgggatc

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



ggtaccaaat
atccgtaccc
tggaaaacta
aggtgatgga
acatatattt
attacagcta
aacccaacac
taaaatacta
aagggcgagsg
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact
atcgagctga
tacaactaca
gtgaacttca
cagcagaaca
acccagtccg

ttcgtgaccg

tccgttttgc
gctcagtcgg
tgccgtgtcc
aaatattagg
gggagttcag
cataaattac
aatatattat
tactgtaaat
agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcec
acaagacccg
agggcatcga
acagccacaa
agatccgcca
cccccatcgg

ccctgagcaa

ccgcecgggat

gacgatgcag
atgtattaca
aattgcaagt
aaacacagca
tcgtcgaatg
acaatttaaa
agttaaataa
tacattttat
cggggtggtg
gtccggegag
caccggcaag
gtgcttcagc
cgaaggctac
cgccgaggtg
cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac

cactctcggc

eolf-seql

agtttttgaa
atgcagccaa
tcaacattga
acaaaaattc
caaagcgtaa
ctgcagtctg
gaattattat
ttacaatcac
cccatcctgg
gg8cgagegsecsy
ctgcccgtgc
cgctaccccg
gtccaggagc
aagttcgagg
gacggcaaca
atggccgaca
gacggcageg
gtgctgctgc
gagaagcgcg

atggacgagc
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caggctgctc
taccatgttt
ggattacaat
aaacgaccaa
aaaatattaa
gagatacgga
caaatcattt
tcgacctcga
tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt
gcgacaccct
tcctggggca
agcagaagaa
tgcagctcgc
ccgacaacca
atcacatggt

tgtacaagta

aaacacatag
tacacgacta
aacatattta
gacgagttaa
taaggtaaaa
cctttaattc
gtatattaat
gatggtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac
ggtgaaccgc
caagctggag
cggcatcatg
cgaccactac
ctacctgagc

cctgctggag

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3891



