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61/734,742
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<160> 27
<170>

<210> 1
<211>
<212>
<213>

DNA
<220>
<223>

<400> 1
atgatgctgc

ggagcggtta
agtccgacag
gcgctgtgga
gtgacagtgc
tatgaaacaa
ggggcagcca
gattatctgt
accaaccatt
acttactcgt
gaagcagggt
ccagtgggca
tggcaagata
aagcgttatg
tcacaaaata
gctgtatttc
cgggatctag
aactacccaa
gaggcttttc
gttgttaaag
attaaaggta

gctctgaacg

1782

Artificial

Synthetic

atgctgcact
cttatccggg
caatcccgct
acttagtcga
ccgatgatta
gcgagattgc
ttcaagttga
gtcatcacta
actacctgta
tttcaatttc
tagcccacta
ccgtttttca
ctggtgacca
gtaatgaagt
gtggtctgcc
gttgcaccta
ttgcctccgg
tcccggceccg
gcattgggat
aaactgttgg
gcggagatat
ggatcgcgaa

PatentIn version 3.5

gctagtagcg
agccattcct
ggagccaaca
agctcagtac
taagtttgag
cggactgaag
aggtgcagca
tgccagcacg
cccattggac
atggacgcgt
tgatgccgta
ctgggatacg
aattgttaag
caagacgtgg
atacaatctg
caatgttctg
gaccattgcg
tccagggaac
ttttgcgcaa
agatatgctg
ttttgcgatt

ttgtattcgc

ctgccatgtg
ctgtccctga
ccgacggcta
ccagttcaaa
gcagatccac
tttccaaagg
aaagccgaag
cagtgtaaca
tttgcgcgec
atttatccat
atccatagtg
ccactgtctc
gactttgtta
tttactttca
acgtatccag
aaagctcatg
gcaggtgaaa
gccgatgacg
ccggtttatg
ccggccctga
gacgggtatc

aaccaaagtg
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ttgttttggc
cgagcaatta
ccggtacagc
ctgctgcagt
cgagttatgc
ggtttaagtt
ggcggggecc
attatgatcc
tgcaacacct
tgggcgcagg
ccaagaagta
tgatgctgaa
cctatgccac
atgaaccacg
aaggtattaa
gtcatgctgt
tcggctttaa
aggaatcagc
gtaatggcga
cggatgaaga
gtaccgatat

acccgaattg

gcgceccggcec
cgaaacccca
agaattagat
gacaactttg
attagcaggg
tggtgttgcg
aagtacctgg
cgatattaca
aggcattaac
ctatgttaat
tggtctggaa
atacggtgcc
aactgtgttt
ggttttctgt
cagcacctcc
taaagtgtat
atccgatgat
caagcgtcac
ttatccagat
taaaggatac
ttcccatgceg

gccagtgtgt

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

1020
1080
1140
1200
1260
1320



gaagaagggt

gccgatccac

tttctgacac

gaagacgccg

caatacctga

ctgcgaggcg

cagaaattcg

ctgagcgctc

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

<220>
<223>

<400>

2
5

94

PRT_ L
Artificial

Synthetic

2

Met Met Leu
1

Ala

Leu

Pro

Leu

65

val

Ala

Lys

Ala

His

145

Thr

Arg

Thr

Thr

50

val

Thr

Leu

Gly

Ala

130

His

Asn

Pro

ser

35

Pro

Glu

val

Ala

Phe

115

Lys

Tyr

His

His

Ala

20

Asn

Thr

Ala

Pro

Gly

Lys

Ala

Ala

Tyr

cagatccttt
tgtcttcatg
aaacctaccc
aatatgatcg
cggactatct
cgctgacgtg
gatttcagtt

acgcttacgc

Ala

5

Gly

Tyr

Ala

Gln

Asp

85

Tyr

Phe

Glu

Ser

Tyr

Ala

Ala

Glu

Thr

Tyr

70

Asp

Glu

Gly

Gly

Thr

150

Leu

NS12009wO_Sequence_Listing_ST25
tacccatccg

Leu

val

Thr

Gly

55

Pro

Tyr

Thr

val

Tyr

tgctcatgtt
gttagtcaac
tgctaagggt
tcaactgctg
gagccagctg
gagttttgtc
tgttaatcaa

ccaatttggg

Leu

Thr

Pro

40

Thr

val

Lys

Ser

Ala

120

Gly

Cys

Pro

tcagccccgt

ggtatttatt

tatcaaatta

ctgttggctg

gataattggg

tcagatcccg

cgtaatcatc

val

Tyr

25

Ser

Ala

Gln

Phe

Glu

105

Gly

Pro

Asn

Leu

Ala Leu
10

Pro Gly

Pro Thr

Glu Leu

Thr Ala
75

Glu Ala
90

ITe Ala

Ala Ala

Ser Thr

Asn Tyr

155

Asp Phe
Page 2

ggtttgctat

ttatccgcga

tctcggaatt

cctgggatgg

tgcacaaaga

agtggggttt

atctgacacg

tg

Pro

Ala

Ala

Asp

60

Ala

Asp

Gly

Ile

Trp

Asp

Ala

cys

Ile

Ile

45

Ala

val

Pro

Leu

Gln

125

Asp

Pro

Arg

val

Pro

30

Pro

Leu

Thr

Pro

Lys

110

val

Tyr

Asp

Leu

tggtcaatca
tcaactgaag
tggttgggct
tctgcgtacg
cgggattaat
agggatgcaa

cacgtttaaa

val

15

Leu

Leu

Trp

Thr

ser

95

Phe

Glu

Leu

Ile

Gln

Leu

Ser

Glu

Asn

Leu

80

Tyr

Pro

Gly

cys

Thr

160

His

1380
1440
1500
1560
1620
1680
1740
1782
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165 170 175

Leu Gly ITe Asn Thr Tyr Ser Phe Ser Ile Ser Trp Thr Arg Ile Tyr
180 185 190

Pro Leu Gly Ala Gly Tyr val Asn Glu Ala Gly Leu Ala His Tyr Asp
195 200 205

Ala val Ile His Ser Ala Lys Lys Tyr Gly Leu Glu Pro val Gly Thr
210 215 220

val Phe His Trp Asp Thr Pro Leu Ser Leu Met Leu Lys Tyr Gly Ala
225 230 235 240

Trp Gln Asp Thr Gly Asp GIn Ile val Lys Asp Phe val Thr Tyr Ala
245 250 255

Thr Thr val Phe Lys Arg Tyr Gly Asn Glu val Lys Thr Trp Phe Thr
260 265 270

Phe Asn Glu Pro Arg val Phe Cys Ser Gln Asn Ser Gly Leu Pro Tyr
275 280 285

Asn Leu Thr Tyr Pro Glu Gly Ile Asn Ser Thr Ser Ala val Phe Arg
290 295 300

Cys Thr Tyr Asn val Leu Lys Ala His Gly His Ala val Lys val Tyr
305 310 315 320

Arg Asp Leu val Ala Ser Gly Thr Ile Ala Ala Gly Glu Ile Gly Phe
325 330 335

Lys Ser Asp Asp Asn Tyr Pro Ile Pro Ala Arg Pro Gly Asn Ala Asp
340 345 350

Asp Glu Glu Ser Ala Lys Arg His Glu Ala Phe Arg Ile Gly Ile Phe
355 360 365

Ala Gln Pro val Tyr Gly Asn Gly Asp Tyr Pro Asp val val Lys Glu
370 375 380

Thr val Gly Asp Met Leu Pro Ala Leu Thr Asp Glu Asp Lys Gly Tyr
385 390 395 400

Ile Lys Gly Ser Gly Asp Ile Phe Ala ITe Asp Gly Tyr Arg Thr Asp
405 410 415

Ile Ser His Ala Ala Leu Asn Gly Ile Ala Asn Cys Ile Arg Asn Gln
420 425 430

Ser Asp Pro Asn Trp Pro val Cys Glu Glu Gly Ser Asp Pro Phe Ala
Page 3



NS12009wO_Sequence_Listing_ST25

435 440
His val Tyr Pro Ser Gly Phe Ala Ile Gly Gln
450 455
Ser Ser Trp Leu val Asn Ser Ala Pro Phe ITle
465 470 475
Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly
485 490
Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg
500 505
Ile Thr Trp Asp Gly Leu Arg Thr Gln Tyr Leu
515 520
Gln Leu Leu Leu Ala val His Lys Asp Gly ITle
530 535
Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp
545 550 555
Gln Lys Phe Gly Phe GIn Phe val Asn GIn Ser
565 570
Arg Thr Phe Lys Leu Ser Ala His Ala Tyr Ala
580 585
His Leu
<210> 3
<211> 2088
<212> DNA
<213> Artificial
<220>
<223> Synthetic
<400> 3
atgagatttc cttcaatttt tactgcagtt ttattcgcag
ccagtcaaca ctacaacaga agatgaaacg gcacaaattc
tactcagatt tagaagggga tttcgatgtt gctgttttgc
aacgggttat tgtttataaa tactactatt gccagcattg
tctctcgaga aaagagaggc tgaagctcac caccaccacc
cagatgatgc tgcatgctgc actgctagta gcgctgccat
gccggagcgg ttacttatcc gggagccatt cctctgtccc
ccaagtccga cagcaatccc gctggagcca acaccgacgg
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445

Ser Ala Asp Pro

460

Arg

Ile

Gln

Thr

Asn

540

Gly

Asp

Gln

Asp

Tyr

Leu

Asp

Leu

Leu

Pro

Phe

Gln

Phe

Leu

510

Tyr

Arg

Gly

Asp

catcctccgc

cggctgaagc

cattttccaa

ctgctaaaga

daCccacgaaaa

gtgttgtttt

tgacgagcaa

ctaccggtac

Leu

ser

495

Tyr

Leu

Gly

Met

Leu

575

Arg

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
cctgtatttt
ggcgcgcccg
ttacgaaacc

agcagaatta

Leu

Lys

Glu

Gln

Ser

Ala

Gln

560

Thr

Asn

60
120
180
240
300
360
420
480



gatgcgctgt
ttggtgacag
gggtatgaaa
gcgggggcag
tgggattatc
acaaccaacc
aacacttact
aatgaagcag
gaaccagtgg
gcctggcaag
tttaagcgtt
tgttcacaaa
tccgctgtat
tatcgggatc
gataactacc
cacgaggctt
gatgttgtta
tacattaaag
gcggctctga
tgtgaagaag
tcagccgatc
aagtttctga
gctgaagacg
acgcaatacc
aatctgcgag
caacagaaat
aaactgagcg
<210>
<211>

<212>
<213>

4
695
PRT

<220>
<223>

<400> 4

ggaacttagt
tgcccgatga
caagcgagat
ccattcaagt
tgtgtcatca
attactacct
cgttttcaat
ggttagccca
gcaccgtttt
atactggtga
atggtaatga
atagtggtct
ttcgttgcac
tagttgcctc
caatcccggc
ttcgcattgg
aagaaactgt
gtagcggaga
acgggatcgc
ggtcagatcc
cactgtcttc
cacaaaccta
ccgaatatga
tgacggacta
gcgcgctgac
tcggatttca

ctcacgctta

Artificial

Synthetic
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cgaagctcag
ttataagttt
tgccggactg
tgaaggtgca
ctatgccagc
gtacccattg
ttcatggacg
ctatgatgcc
tcactgggat
ccaaattgtt
agtcaagacg
gccatacaat
ctacaatgtt
cgggaccatt
ccgtccaggg
gatttttgcg
tggagatatg
tatttttgcg
gaattgtatt
ttttgctcat
atggttagtc
ccctgctaag
tcgtcaactg
tctgagccag
gtggagtttt
gtttgttaat

cgcccaattt

tacccagttc
gaggcagatc
aagtttccaa
gcaaaagccg
acgcagtgta
gactttgcgc
cgtatttatc
gtaatccata
acgccactgt
aaggactttg
tggtttactt
ctgacgtatc
ctgaaagctc
gcggcaggtg
aacgccgatg
caaccggttt
ctgccggecc
attgacgggt
cgcaaccaaa
gtttacccat
aactcagccc
ggtggtattt
ctgtatcaaa
ctgctgttgg
gtcgataatt
caatcagatc

gggcgtaatc

aaactgctgc
caccgagtta
aggggtttaa
aagggcgggg
acaattatga
gcctgcaaca
cattgggcgc
gtgccaagaa
ctctgatgct
ttacctatgc
tcaatgaacc
cagaaggtat
atggtcatgc
aaatcggctt
acgaggaatc
atggtaatgg
tgacggatga
atcgtaccga
gtgacccgaa
ccgggtttgce
cgtttatccg
atttctcgga
ttacctggga
ctgtgcacaa
999agtgggg
ccgatctgac

atctgtaa

agtgacaact
tgcattagca
gtttggtgtt
cccaagtacc
tcccgatatt
cctaggcatt
aggctatgtt
gtatggtctg
gaaatacggt
cacaactgtg
acgggttttc
taacagcacc
tgttaaagtg
taaatccgat
agccaagcgt
cgattatcca
agataaagga
tatttcccat
ttggccagtg
tattggtcaa
cgatcaactg
atttggttgg
tggtctgcgt
agacgggatt
tttagggatg

acgcacgttt

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser

1

5

10

Page 5

15

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
2088
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Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe IT1e Asn Thr Thr I1e Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala His His His His His His Glu
85 90 95

Asn Leu Tyr Phe GIn Met Met Leu His Ala Ala Leu Leu val Ala Leu
100 105 110

Pro Cys val val Leu Ala Arg Pro Ala Gly Ala val Thr Tyr Pro Gly
115 120 125

Ala Ile Pro Leu Ser Leu Thr Ser Asn Tyr Glu Thr Pro Ser Pro Thr
130 135 140

Ala Ile Pro Leu Glu Pro Thr Pro Thr Ala Thr Gly Thr Ala Glu Leu
145 150 155 160

Asp Ala Leu Trp Asn Leu Val Glu Ala Gln Tyr Pro val GIn Thr Ala
165 170 175

Ala val Thr Thr Leu val Thr val Pro Asp Asp Tyr Lys Phe Glu Ala
180 185 190

Asp Pro Pro Ser Tyr Ala Leu Ala Gly Tyr Glu Thr Ser Glu ITe Ala
195 200 205

Gly Leu Lys Phe Pro Lys Gly Phe Lys Phe Gly val Ala Gly Ala Ala
210 215 220

Ile GIn val Glu Gly Ala Ala Lys Ala Glu Gly Arg Gly Pro Ser Thr
225 230 235 240

Trp Asp Tyr Leu Cys His His Tyr Ala Ser Thr Gln Cys Asn Asn Tyr
245 250 255

Asp Pro Asp Ile Thr Thr Asn His Tyr Tyr Leu Tyr Pro Leu Asp Phe
260 265 270

Ala Arg Leu Gln His Leu Gly Ile Asn Thr Tyr Ser Phe Ser Ile Ser
275 280 285

Page 6



Trp

Leu

305

Glu

Leu

Phe

Lys

Ser

385

Ser

Ala

Gly

Pro

Asp

Glu

Gly

cys

ser
545

Thr

290

Ala

Pro

Lys

val

Thr

370

Gly

Ala

val

Glu

val

Asp

Tyr

Ile

530

Asp

Arg

His

val

Tyr

Thr

355

Trp

Leu

val

Lys

Ile

435

Asn

Gly

val

Lys

515

Arg

Pro

Ile

Tyr

Gly

Tyr

Phe

Pro

Phe

val

420

Gly

Ala

Ile

Lys

Asn

Phe

Tyr

Asp

Thr

325

Ala

Ala

Thr

Tyr

Tyr

Phe

Asp

Phe

Glu

485

Tyr

Asp

Gln

Ala

Pro

Ala

310

val

Trp

Thr

Phe

Asn

390

cys

Arg

Lys

Asp

Ala

470

Thr

Ile

Ile

Ser

His
550
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295

val

Phe

Gln

Thr

Asn

375

Leu

Thr

Asp

Ser

Glu

455

Gln

val

Lys

Ser

Asp

535

val

Ile

His

Asp

val

360

Glu

Thr

Tyr

Leu

Asp

440

Glu

Pro

Gly

Gly

His

520

Pro

Tyr

His

Trp

Thr

345

Phe

Pro

Tyr

Asn

val

425

Asp

Ser

val

Asp

ser

505

Ala

Asn

Pro

Ser

330

Gly

Lys

Arg

Pro

val

410

Ala

Asn

Ala

Tyr

Met

490

Gly

Ala

Trp

ser

Ala

315

Thr

Asp

Arg

val

Glu

395

Leu

ser

Tyr

Lys

Gly

Leu

Asp

Leu

Pro

Gly

Page 7

Lys

Pro

Gln

Tyr

Phe

380

Gly

Lys

Gly

Pro

Arg

Asn

Pro

Ile

Asn

val

540

Phe

Lys

Leu

Ile

cys

Ile

Ala

Thr

Ile

445

Gly

Ala

Phe

Gly

cys

Ala

Tyr

Ser

val

350

Asn

Ser

Asn

Ile

430

Pro

Glu

Asp

Leu

Ala

510

Ile

Glu

Ile

Leu Gly Ala Gly Tyr val Asn Glu Ala
300

Gly

Leu

335

Lys

Glu

Gln

Ser

Ala

Ala

Tyr

Thr

495

Ile

Ala

Glu

Gly

Gly

Leu

320

Met

Asp

val

Asn

Thr

400

His

Ala

Arg

Phe

Pro

480

Asp

Asp

Asn

Gly

Gln
560



Ser Ala Asp Pro Leu Ser Ser Trp Leu val Asn Ser Ala Pro Phe Ile
565 570 575
Arg Asp GIn Leu Lys Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly
580 585 590
Ile Tyr Phe Ser Glu Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg
595 600 605
Gln Leu Leu Tyr Gln ITe Thr Trp Asp Gly Leu Arg Thr GIn Tyr Leu
610 615 620
Thr Asp Tyr Leu Ser Gln Leu Leu Leu Ala val His Lys Asp Gly Ile
625 630 635 640
Asn Leu Arg Gly Ala Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp
645 650 655
Gly Leu Gly Met GlIn GIn Lys Phe Gly Phe GIn Phe val Asn Gln Ser
660 665 670
Asp Pro Asp Leu Thr Arg Thr Phe Lys Leu Ser Ala His Ala Tyr Ala
675 680 685
Gln Phe Gly Arg Asn His Leu
690 695
<210> 5
<211> 2106
<212> DNA
<213> Artificial
<220>
<223> Synthetic
<400> 5
atgagatttc cttcaatttt tactgcagtt ttattcgcag catcctccgc attagctgct
ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagc tgtcatcggt
tactcagatt tagaagggga tttcgatgtt gctgttttgc cattttccaa cagcacaaat
aacgggttat tgtttataaa tactactatt gccagcattg ctgctaaaga agaaggggta
tctctcgaga aaagagaggc tgaagctcac caccaccacc accacgaaaa cctgtatttt
cagatgatgc tgcatgctgc actgctagta gcgctgccat gtgttgtttt ggcgcgcccg
gccggagegg ttacttatcc gggagccatt cctctgtccc tgacgagcaa ttacgaaacc
ccaagtccga cagcaatccc gctggagcca acaccgacgg ctaccggtac agcagaatta
gatgcgctgt ggaacttagt cgaagctcag tacccagttc aaactgctgc agtgacaact
ttggtgacag tgcccgatga ttataagttt gaggcagatc caccgagtta tgcattagca
gggtatgaaa caagcgagat tgccggactg aagtttccaa aggggtttaa gtttggtgtt

NS12009wO_Sequence_Listing_ST25

Page 8

60
120
180
240
300
360
420
480
540
600
660



gcgggggcag
tgggattatc
acaaccaacc
aacacttact
aatgaagcag
gaaccagtgg
gcctggcaag
tttaagcgtt
tgttcacaaa
tccgctgtat
tatcgggatc
gataactacc
cacgaggctt
gatgttgtta
tacattaaag
gcggctctga
tgtgaagaag
tcagccgatc
aagtttctga
gctgaagacg
acgcaatacc
aatctgcgag
caacagaaat
aaactgagcg
cactaa
<210> 6
<211> 701
<212> PRT
<213>

<220>
<223>

<400> 6

ccattcaagt
tgtgtcatca
attactacct
cgttttcaat
ggttagccca
gcaccgtttt
atactggtga
atggtaatga
atagtggtct
ttcgttgcac
tagttgcctc
caatcccggc
ttcgcattgg
aagaaactgt
gtagcggaga
acgggatcgc
ggtcagatcc
cactgtcttc
cacaaaccta
ccgaatatga
tgacggacta
gcgcgctgac
tcggatttca

ctcacgctta

Artificial

Synthetic
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tgaaggtgca
ctatgccagc
gtacccattg
ttcatggacg
ctatgatgcc
tcactgggat
ccaaattgtt
agtcaagacg
gccatacaat
ctacaatgtt
cgggaccatt
ccgtccaggg
gatttttgcg
tggagatatg
tatttttgcg
gaattgtatt
ttttgctcat
atggttagtc
ccctgctaag
tcgtcaactg
tctgagccag
gtggagtttt
gtttgttaat

cgcccaattt

gcaaaagccg
acgcagtgta
gactttgcgc
cgtatttatc
gtaatccata
acgccactgt
aaggactttg
tggtttactt
ctgacgtatc
ctgaaagctc
gcggcaggtg
aacgccgatg
caaccggttt
ctgccggecc
attgacgggt
cgcaaccaaa
gtttacccat
aactcagccc
ggtggtattt
ctgtatcaaa
ctgctgttgg
gtcgataatt
caatcagatc

gggcgtaatc

aagggcgggg

acaattatga
gcctgcaaca
cattgggcgc
gtgccaagaa
ctctgatgct
ttacctatgc
tcaatgaacc
cagaaggtat
atggtcatgc
aaatcggctt
acgaggaatc
atggtaatgg
tgacggatga
atcgtaccga
gtgacccgaa
ccgggtttgce
cgtttatccg
atttctcgga
ttacctggga
ctgtgcacaa
999agtgggg
ccgatctgac

atctgcacca

cccaagtacc
tcccgatatt
cctaggcatt
aggctatgtt
gtatggtctg
gaaatacggt
cacaactgtg
acgggttttc
taacagcacc
tgttaaagtg
taaatccgat
agccaagcgt
cgattatcca
agataaagga
tatttcccat
ttggccagtg
tattggtcaa
cgatcaactg
atttggttgg
tggtctgegt
agacgggatt
tttagggatg
acgcacgttt

ccaccaccac

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln

20

25

Page 9

30

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2106
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Ile Pro Ala Glu Ala val 1Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe IT1e Asn Thr Thr I1e Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

Ser Leu Glu Lys Arg Glu Ala Glu Ala His His His His His His Glu
85 90 95

Asn Leu Tyr Phe GIn Met Met Leu His Ala Ala Leu Leu val Ala Leu
100 105 110

Pro Cys val val Leu Ala Arg Pro Ala Gly Ala val Thr Tyr Pro Gly
115 120 125

Ala Ile Pro Leu Ser Leu Thr Ser Asn Tyr Glu Thr Pro Ser Pro Thr
130 135 140

Ala Ile Pro Leu Glu Pro Thr Pro Thr Ala Thr Gly Thr Ala Glu Leu
145 150 155 160

Asp Ala Leu Trp Asn Leu Val Glu Ala Gln Tyr Pro val GIn Thr Ala
165 170 175

Ala val Thr Thr Leu val Thr val Pro Asp Asp Tyr Lys Phe Glu Ala
180 185 190

Asp Pro Pro Ser Tyr Ala Leu Ala Gly Tyr Glu Thr Ser Glu ITe Ala
195 200 205

Gly Leu Lys Phe Pro Lys Gly Phe Lys Phe Gly val Ala Gly Ala Ala
210 215 220

Ile GIn val Glu Gly Ala Ala Lys Ala Glu Gly Arg Gly Pro Ser Thr
225 230 235 240

Trp Asp Tyr Leu Cys His His Tyr Ala Ser Thr Gln Cys Asn Asn Tyr
245 250 255

Asp Pro Asp Ile Thr Thr Asn His Tyr Tyr Leu Tyr Pro Leu Asp Phe
260 265 270

Ala Arg Leu Gln His Leu Gly Ile Asn Thr Tyr Ser Phe Ser Ile Ser
275 280 285

Trp Thr Arg Ile Tyr Pro Leu Gly Ala Gly Tyr val Asn Glu Ala Gly
290 295 300
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Leu

305

Glu

Leu

Phe

Lys

Ser

385

Ser

Ala

Gly

Pro

Arg

Asp

Glu

cys

ser
545

Ser

Ala

Pro

Lys

val

Thr

370

Gly

Ala

val

Glu

val

Asp

Tyr

Ile

530

Asp

Ala

His

val

Tyr

Thr

355

Trp

Leu

val

Lys

Ile

435

Asn

Gly

val

Lys

Arg

Pro

Asp

Tyr

Gly

Tyr

Phe

Pro

Phe

val

420

Gly

Ala

Ile

Lys

Asn

Phe

Pro

Asp

Thr

325

Ala

Ala

Thr

Tyr

Tyr

Phe

Asp

Phe

Glu

485

Tyr

Asp

Gln

Ala

Leu
565

Ala

310

val

Trp

Thr

Phe

Asn

390

cys

Arg

Lys

Asp

Ala

470

Thr

Ile

Ile

Ser

His

550

Ser

NS12009wO_Sequence_Listing_ST25

val Ile His Ser Ala Lys Lys Tyr Gly
315

Phe

Gln

Thr

Asn

375

Leu

Thr

Asp

Ser

Glu

455

Gln

val

Lys

Ser

Asp

535

val

Ser

Asp

val

360

Glu

Thr

Tyr

Leu

Asp

440

Glu

Pro

Gly

Gly

His

520

Pro

Tyr

Trp

Trp

Thr

345

Phe

Pro

Tyr

Asn

val

425

Asp

Ser

val

Asp

ser

505

Ala

Asn

Pro

Leu

Asp

330

Gly

Lys

Arg

Pro

val

410

Ala

Asn

Ala

Tyr

Met

490

Gly

Ala

Trp

ser

val
570

Page 11

Thr

Asp

Arg

val

Glu

395

Leu

ser

Tyr

Lys

Gly

Leu

Asp

Leu

Pro

Gly

Asn

Pro

Gln

Tyr

Phe

380

Gly

Lys

Gly

Pro

Arg

Asn

Pro

Ile

Asn

val

540

Phe

Ser

Leu

Ile

cys

Ile

Ala

Thr

Ile

445

His

Gly

Ala

Phe

Gly

cys

Ala

Ala

Ser

val

350

Asn

Ser

Asn

Ile

430

Pro

Glu

Asp

Leu

Ala

510

Ile

Glu

Ile

Pro

Leu

335

Lys

Glu

Gln

Ser

Ala

Ala

Tyr

Thr

495

Ile

Ala

Glu

Gly

Phe
575

Leu

320

Met

Asp

val

Asn

Thr

400

His

Ala

Arg

Phe

Pro

480

Asp

Asp

Asn

Gly

Gln

560

Ile



Arg Asp Gln

Phe
595

Ile Tyr

Gln Leu

610

Leu

Thr
625

Asp Tyr

Asn Leu Arg

Gly Leu Gly

Asp Pro Asp

675

Phe
690

Gln Gly

<210> 7

<211> 2070
<212> DNA
<213> Arti

<220>
<223> Synt

<400> 7
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
ccatgtgttg
tccctgacga
acggctaccg
gttcaaactg
gatccaccga
ccaaaggggt
gccgaaggge
tgtaacaatt

Leu
580

Lys
Ser Glu
Gln

Tyr

Leu Ser

Phe

Phe

Ile

Gln

NS12009wO_Sequence_Listing_ST25

Leu Thr
Gly

Trp

Thr
615

Trp

Leu Leu

630

Ala
645

Gly

Met Gln

660

Leu Thr

Arg Asn

ficial

hetic

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttttggcgcg
gcaattacga
gtacagcaga
ctgcagtgac
gttatgcatt
ttaagtttgg
ggggcccaag

atgatcccga

Leu

Gln

Arg

His

Thr Trp

Phe

Lys

Phe
680

Thr

Leu
695

tactgcagtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctatg
cccggecgga
aaccccaagt
attagatgcg
aactttggtg
agcagggtat
tgttgcgggg
tacctgggat

tattacaacc

585

Ala Glu Asp

Asp Gly Leu

val
635

Leu Ala

Phe val

650

Ser

Gly Phe Gln

Lys Leu Ser

His His

ttattcgcag
gcacaaattc
gctgttttgc
gccagcattg
atgctgcatg
gcggttactt
ccgacagcaa
ctgtggaact
acagtgcccg
gaaacaagcg
gcagccattc
tatctgtgtc

aaccattact

Page 12

Gln Thr Tyr Pro Ala Lys Gly
590

Glu
605

Ala Tyr

Arg Thr Gln

His Lys Asp

Asp Asn Trp

Phe val Asn

670

His Ala

685

Ala

His
700

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
ctgcactgct
atccgggagc
tcccgetgga
tagtcgaagc
atgattataa
agattgccgg
aagttgaagg
atcactatgc

acctgtaccc

Gly
Asp Arg
Leu

Tyr

Ile
640

Gly

Glu
655

Trp

Gln Ser

Tyr

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
agtagcgctg
cattcctctg
gccaacaccg
tcagtaccca
gtttgaggca
actgaagttt
tgcagcaaaa
cagcacgcag

attggacttt

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



gcgcgectge
tatccattgg
catagtgcca
ctgtctctga
tttgttacct
actttcaatg
tatccagaag
gctcatggtc
ggtgaaatcg
gatgacgagg
gtttatggta
gccctgacgg
gggtatcgta
caaagtgacc
ccatccgggt
gccccgttta
atttatttct
caaattacct
ttggctgtgce
aattgggagt
gatcccgatc
aatcatctgc
<210> 8

<211> 689
<212> PRT
<213>

<220>
<223>

<400> 8

aacacctagg
gcgcaggcta
agaagtatgg
tgctgaaata
atgccacaac
aaccacgggt
gtattaacag
atgctgttaa
gctttaaatc
aatcagccaa
atggcgatta
atgaagataa
ccgatatttc
cgaattggcc
ttgctattgg
tccgcgatca
cggaatttgg
gggatggtct

acaaagacgg
ggggtttagg
tgacacgcac

accaccacca

Artificial

Synthetic

NS12009wO_Sequence_Listing_ST25

cattaacact
tgttaatgaa
tctggaacca
cggtgcctgg
tgtgtttaag
tttctgttca
cacctccgct
agtgtatcgg
cgatgataac
gcgtcacgag
tccagatgtt
aggatacatt
ccatgcggct
agtgtgtgaa
tcaatcagcc
actgaagttt
ttgggctgaa
gcgtacgcaa
gattaatctg
gatgcaacag
gtttaaactg

ccaccactaa

tactcgtttt

gcagggttag
gtgggcaccg

caagatactg
cgttatggta
caaaatagtg
gtatttcgtt
gatctagttg
tacccaatcc
gcttttcgeca
gttaaagaaa
aaaggtagcg
ctgaacggga
gaagggtcag
gatccactgt
ctgacacaaa
gacgccgaat
tacctgacgg
cgaggcgcgce
aaattcggat

agcgctcacg

caatttcatg
cccactatga
tttttcactg
gtgaccaaat
atgaagtcaa
gtctgccata
gcacctacaa
cctcecgggac
cggcccgtcc
ttgggatttt
ctgttggaga
gagatatttt
tcgcgaattg
atccttttgc
cttcatggtt
cctaccctgc
atgatcgtca
actatctgag
tgacgtggag
ttcagtttgt

cttacgccca

gacgcgtatt
tgccgtaatc
ggatacgcca
tgttaaggac
gacgtggttt
caatctgacg
tgttctgaaa
cattgcggca
agggaacgcc
tgcgcaaccg
tatgctgccg
tgcgattgac
tattcgcaac
tcatgtttac
agtcaactca
taagggtggt
actgctgtat
ccagctgctg
ttttgtcgat
taatcaatca

atttgggcgt

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln

ITe Pro Ala Glu Ala val Ile G
4

35

20

25

30

1y Tyr Ser Asp Leu Glu Gly Asp Phe
0 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
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840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2070



Phe

65

Ser

Leu

Thr

Pro

Thr

145

val

Lys

Ser

Ala

Gly

cys

Pro

Phe

Asn

50

Ile

Leu

val

Tyr

Ser

130

Ala

Gln

Phe

Glu

Gly

210

Pro

Asn

Leu

Ser

Glu

290

Tyr

Ser

Asn

Glu

Ala

Pro

115

Pro

Glu

Thr

Glu

Ile

195

Ala

Ser

Asn

Asp

Ile

275

Ala

Gly

Leu

Thr

Lys

Leu

100

Gly

Thr

Leu

Ala

Ala

180

Ala

Ala

Thr

Tyr

Phe

260

Ser

Gly

Leu

Met

Thr

Arg

85

Pro

Ala

Ala

Asp

Ala

165

Asp

Gly

Ile

Trp

Asp

245

Ala

Trp

Leu

Glu

Leu

Ile

70

Glu

cys

Ile

Ile

Ala

150

val

Pro

Leu

Gln

Asp

230

Pro

Arg

Thr

Ala

Pro

310

Lys

55

Ala Ser Ile Ala

Ala

val

Pro

Pro

135

Leu

Thr

Pro

Lys

val

215

Tyr

Asp

Leu

Arg

His

295

val

Tyr

Glu

val

Leu

120

Leu

Trp

Thr

Ser

Phe

200

Glu

Leu

Ile

Gln

Ile

280

Tyr

Gly

Gly

Ala

Leu

105

Ser

Glu

Asn

Leu

Tyr

185

Pro

Gly

Cys

Thr

His

265

Tyr

Asp

Thr

Ala

Met

90

Ala

Leu

Pro

Leu

val

170

Ala

Lys

Ala

His

Thr

250

Leu

Pro

Ala

val

NS12009wO_Sequence_Listing_ST25
60

Ala Lys Glu Glu
75

Met

Arg

Thr

Thr

val

155

Thr

Leu

Gly

Ala

His

235

Asn

Gly

Leu

val

Phe
315

Leu

Pro

Ser

Pro

140

Glu

val

Ala

Phe

Lys

Tyr

His

Ile

Gly

Ile

300

His

Trp GIln Asp

Page 14

His

Ala

Asn

125

Thr

Ala

Pro

Gly

Ala

Tyr

Asn

Ala

285

Trp

Thr

Ala

Gly

110

Tyr

Ala

Gln

Asp

Tyr

190

Phe

Glu

Ser

Tyr

Thr

270

Gly

Ser

Asp

Gly

Gly

Ala

95

Ala

Glu

Thr

Tyr

Asp

Glu

Gly

Gly

Thr

Leu

255

Tyr

Tyr

Ala

Thr

Asp

val

80

Leu

val

Thr

Gly

Pro

160

Tyr

Thr

val

Arg

Gln

240

Tyr

Ser

val

Lys

Pro

320

Gln



NS12009wO_Sequence_Listing_ST25
325 330 335

Ile val Lys Asp Phe val Thr Tyr Ala Thr Thr val Phe Lys Arg Tyr
340 345 350

Gly Asn Glu val Lys Thr Trp Phe Thr Phe Asn Glu Pro Arg val Phe
355 360 365

Cys Ser Gln Asn Ser Gly Leu Pro Tyr Asn Leu Thr Tyr Pro Glu Gly
370 375 380

Ile Asn Ser Thr Ser Ala val Phe Arg Cys Thr Tyr Asn val Leu Lys
385 390 395 400

Ala His Gly His Ala val Lys val Tyr Arg Asp Leu val Ala Ser Gly
405 410 415

Thr I1le Ala Ala Gly Glu Ile Gly Phe Lys Ser Asp Asp Asn Tyr Pro
420 425 430

Ile Pro Ala Arg Pro Gly Asn Ala Asp Asp Glu Glu Ser Ala Lys Arg
435 440 445

His Glu Ala Phe Arg ITe Gly ITe Phe Ala Gln Pro val Tyr Gly Asn
450 455 460

Gly Asp Tyr Pro Asp val val Lys Glu Thr val Gly Asp Met Leu Pro
465 470 475 480

Ala Leu Thr Asp Glu Asp Lys Gly Tyr Ile Lys Gly Ser Gly Asp Ile
485 490 495

Phe Ala ITe Asp Gly Tyr Arg Thr Asp Ile Ser His Ala Ala Leu Asn
500 505 510

Gly ITe Ala Asn Cys Ile Arg Asn Gln Ser Asp Pro Asn Trp Pro val
515 520 525

Cys Glu Glu Gly Ser Asp Pro Phe Ala His val Tyr Pro Ser Gly Phe
530 535 540

Ala Ile Gly Gln Ser Ala Asp Pro Leu Ser Ser Trp Leu val Asn Ser
545 550 555 560

Ala Pro Phe Ile Arg Asp Gln Leu Lys Phe Leu Thr GIn Thr Tyr Pro
565 570 575

Ala Lys Gly Gly ITe Tyr Phe Ser Glu Phe Gly Trp Ala Glu Asp Ala
580 585 590

Glu Tyr Asp Arg Gln Leu Leu Tyr Gln Ile Thr Trp Asp Gly Leu Arg
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Thr

val

His

Gln

610

Asp

Trp

Asn

Ala

595

Tyr

Gly

Glu

Gln

Tyr

Leu

Ile

Trp

Ser

660

Ala

Thr

Asn

Asp

Gln

Asp

Leu

630

Leu

Pro

Phe

NS12009wO_Sequence_Listing_ST25

600

Tyr Leu Ser
615

Arg Gly Ala

Gly Met Gln

Asp Leu Thr
665

Gln Leu

Leu Thr
635

Gln Lys
650

Arg Thr

His Leu

675

His

<210> 9

<211> 2052
<212> DNA
<213> Arti

<220>
<223> Synt

<400> 9
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
ccatgtgttg
tccctgacga
acggctaccg
gttcaaactg
gatccaccga
ccaaaggggt
gccgaaggge
tgtaacaatt
gcgcgectgce
tatccattgg

catagtgcca

ficial

hetic

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttttggcgcg
gcaattacga
gtacagcaga
ctgcagtgac
gttatgcatt
ttaagtttgg
ggggcccaag
atgatcccga
aacacctagg
gcgcaggcta
agaagtatgg

tactgcagtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctatg
cccggccgga
aaccccaagt
attagatgcg
aactttggtg
agcagggtat
tgttgcgggg
tacctgggat
tattacaacc
cattaacact
tgttaatgaa

tctggaacca

Gly Arg Asn
680

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
atgctgcatg
gcggttactt
ccgacagcaa
ctgtggaact
acagtgcccg
gaaacaagcg
gcagccattc
tatctgtgtc
aaccattact
tactcgtttt
gcagggttag
gtgggcaccg

Page 16

605

Leu Leu Ala
620

Trp Ser Phe

Phe Gly Phe

Phe Leu

670

Lys

His
685

His

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
ctgcactgct
atccgggagc
tcccgetgga
tagtcgaagc
atgattataa
agattgccgg
aagttgaagg
atcactatgc
acctgtaccc
caatttcatg
cccactatga

tttttcactg

val His

val

Gln
655

Ser

His His

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
agtagcgctg
cattcctctg
gccaacaccg
tcagtaccca
gtttgaggca
actgaagttt
tgcagcaaaa
cagcacgcag
attggacttt
gacgcgtatt
tgccgtaatc

ggatacgcca

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



ctgtctctga
tttgttacct
actttcaatg
tatccagaag
gctcatggtc
ggtgaaatcg
gatgacgagg
gtttatggta
gccctgacgg
gggtatcgta
caaagtgacc
ccatccgggt
gccccgttta
atttatttct
caaattacct
ttggctgtgc
aattgggagt
gatcccgatc
aatcatctgt
<210>
<211>

<212>
<213>

10
683
PRT
Arti

<220>
<223>

<400>

synt
10

Met Arg Phe

1

Ala Leu Ala

ITe Pro Ala
35

Asp val Ala
50

Phe Ile Asn
65

tgctgaaata
atgccacaac
aaccacgggt
gtattaacag
atgctgttaa
gctttaaatc
aatcagccaa
atggcgatta
atgaagataa
ccgatatttc
cgaattggcc
ttgctattgg
tccgcgatca
cggaatttgg
gggatggtct

acaaagacgg

ggggtttagg

tgacacgcac

aa

ficial
hetic
Pro Ser
5
Ala Pro
20
Glu Ala

val Leu

Thr Thr

Ile

val

val

Pro

Ile
70

NS12009wO_Sequence_Listing_ST25

cggtgcctgg
tgtgtttaag
tttctgttca
cacctccgct
agtgtatcgg
cgatgataac
gcgtcacgag
tccagatgtt
aggatacatt
ccatgcggct
agtgtgtgaa
tcaatcagcc
actgaagttt
ttgggctgaa
gcgtacgcaa
gattaatctg
gatgcaacag

gtttaaactg

Phe Thr

Asn Thr

Ile Gly

40

Phe
55

Ser

Ala Ser

Ala

Thr

25

Tyr

Asn

Ile

caagatactg
cgttatggta
caaaatagtg
gtatttcgtt
gatctagttg
tacccaatcc
gcttttcgeca
gttaaagaaa
aaaggtagcg
ctgaacggga
gaagggtcag
gatccactgt
ctgacacaaa
gacgccgaat
tacctgacgg
cgaggcgcgce
aaattcggat

agcgctcacg

val Leu

10

Thr Glu

Ser Asp

Ser Thr

Ala Ala
75
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gtgaccaaat
atgaagtcaa
gtctgccata
gcacctacaa
cctcecgggac
cggcccgtcc
ttgggatttt
ctgttggaga
gagatatttt
tcgcgaattg
atccttttgc
cttcatggtt
cctaccctgc
atgatcgtca
actatctgag
tgacgtggag
ttcagtttgt

cttacgccca

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn
60

Asn Gly

Lys Glu Glu

tgttaaggac
gacgtggttt
caatctgacg
tgttctgaaa
cattgcggca
agggaacgcc
tgcgcaaccg
tatgctgccg
tgcgattgac
tattcgcaac
tcatgtttac
agtcaactca
taagggtggt
actgctgtat
ccagctgctg
ttttgtcgat
taatcaatca

atttgggcgt

Ser Ser

15

Ala Gln

Asp Phe
Leu

Leu

val
80

Gly

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2052



Ser

Leu

Thr

Pro

Thr

145

val

Lys

Ser

Ala

Gly

cys

Pro

Phe

Asn

Ile

Leu

val

Tyr

Ser

130

Ala

Gln

Phe

Glu

Gly

210

Pro

Asn

Leu

Ser

Glu

290

Tyr

Ser

val

Glu

Ala

Pro

115

Pro

Glu

Thr

Glu

Ile

195

Ala

Ser

Asn

Asp

Ile

275

Ala

Gly

Leu

Lys

Lys

Leu

100

Gly

Thr

Leu

Ala

Ala

180

Ala

Ala

Thr

Tyr

Phe

260

Ser

Gly

Leu

Met

Asp
340

Arg

85

Pro

Ala

Ala

Asp

Ala

165

Asp

Gly

Ile

Trp

Asp

245

Ala

Trp

Leu

Glu

Leu

325

Phe

Glu

cys

Ile

Ile

Ala

150

val

Pro

Leu

Gln

Asp

230

Pro

Arg

Thr

Ala

Pro

310

Lys

val

NS12009wO_Sequence_Listing_ST25

Ala Glu Ala Met Met Leu His Ala Ala

val

Pro

Pro

135

Leu

Thr

Pro

Lys

val

215

Tyr

Asp

Leu

Arg

His

295

val

Tyr

Thr

val

Leu

120

Leu

Trp

Thr

Ser

Phe

200

Glu

Leu

Ile

Gln

Ile

280

Tyr

Gly

Gly

Tyr

Leu

105

Ser

Glu

Asn

Leu

Tyr

185

Pro

Gly

Cys

Thr

His

265

Tyr

Asp

Thr

Ala

Ala
345

Ala

Leu

Pro

Leu

val

170

Ala

Lys

Ala

His

Thr

250

Leu

Pro

Ala

val

Thr
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Arg

Thr

Thr

val

155

Thr

Leu

Gly

Ala

His

235

Asn

Gly

Leu

val

Phe

315

Gln

Thr

Pro

Ser

Pro

140

Glu

val

Ala

Phe

Lys

Tyr

His

Ile

Gly

Ile

300

His

Asp

val

Ala

Asn

125

Thr

Ala

Pro

Gly

Ala

Tyr

Asn

Ala

285

Trp

Thr

Phe

Gly

110

Tyr

Ala

Gln

Asp

Tyr

190

Phe

Glu

Ser

Tyr

Thr

270

Gly

Ser

Asp

Gly

95

Ala

Glu

Thr

Tyr

Asp

Glu

Gly

Gly

Thr

Leu

255

Tyr

Tyr

Ala

Thr

Asp

335

Arg

Leu

val

Thr

Gly

Pro

160

Tyr

Thr

val

Arg

Gln

240

Tyr

Ser

val

Lys

Pro

320

Gln

Tyr



Gly

cys

Ile

385

Ala

Thr

Ile

His

Phe

cys

Ala

545

Ala

Ala

Glu

Thr

Asn

Ser

370

Asn

Ile

Pro

Glu

450

Asp

Leu

Ala

Ile

Glu

530

Ile

Pro

Lys

Tyr

Gln
610

Glu

Gln

Ser

Gly

Ala

Ala

435

Ala

Tyr

Thr

Ala

515

Gly

Phe

Gly

595

Tyr

val

Asn

Thr

His

Ala

420

Arg

Phe

Pro

Asp

500

Asn

Gly

Gln

Ile

Arg

Leu

Lys

Ser

Ser

Ala

405

Gly

Pro

Arg

Asp

Glu

485

Gly

cys

Ser

Ser

Gln

Thr

Thr

Gly

Ala

390

val

Glu

Gly

val
470

Asp

Tyr

Asp

Ala

550

Asp

Tyr

Leu

Asp

NS12009wO_Sequence_Listing_ST25

Trp Phe Thr Phe Asn Glu Pro Arg val

Leu

375

val

Lys

Ile

Asn

Lys

Arg

Arg

Pro

535

Asp

Gln

Phe

Leu

Tyr
615

360

Pro

Phe

val

Gly

Ala

440

Ile

Lys

Gly

Thr

Asn

520

Phe

Pro

Leu

Ser

Tyr

600

Leu

Tyr

Arg

Tyr

Phe

425

Asp

Phe

Glu

Tyr

505

Gln

Ala

Leu

Lys

Glu

585

Gln

Ser

Asn
cys
Arg
4

Lys
Asp
Ala
Thr
Ile
490
Ile
Ser
His
Ser
Phe
570
Phe

Ile

Gln

Page 19

Leu

Thr

395

Asp

ser

Glu

Gln

val

475

Lys

ser

Asp

val

ser

555

Leu

Gly

Thr

Leu

Thr

380

Tyr

Leu

Asp

Glu

Pro

460

Gly

Gly

His

Pro

Tyr

540

Trp

Thr

Trp

Trp

Leu
620

Tyr

Asn

val

Asp

Ser

445

val

Asp

Ser

Ala

Asn

525

Pro

Leu

Gln

Ala

Pro

val

Ala

Asn

430

Ala

Tyr

Met

Gly

Ala

510

Trp

Ser

val

Thr

Glu

590

Gly

Ala

Glu

Leu

ser

415

Tyr

Lys

Gly

Leu

Pro

Gly

Asn

Tyr

575

Asp

Leu

val

Phe

Gly

Pro

Arg

Asn

Pro

480

Ile

Asn

val

Phe

ser

560

Pro

Arg

His



Lys Asp Gly Ile Asn
625

Asn Trp Glu Trp Gly

645

val Asn Gln Ser Asp

660

His Ala Tyr Ala Gln

675

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

11

DNA
<220>
<223>

<400> 11
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
acgagcaatt
accggtacag
actgctgcag
ccgagttatg
gggtttaagt
gggcggggcc
aattatgatc
ctgcaacacc
ttgggcgcag
gccaagaagt
ctgatgctga
acctatgcca
aatgaaccac
gaaggtatta
ggtcatgctg

atcggcttta

2004

Artificial

Synthetic

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
acgaaacccc
cagaattaga
tgacaacttt
cattagcagg
ttggtgttgc
caagtacctg
ccgatattac
taggcattaa
gctatgttaa
atggtctgga
aatacggtgc
caactgtgtt
gggttttctg
acagcacctc
ttaaagtgta

aatccgatga

NS12009wO_Sequence_Listing_ST25

tactgcagtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgtt
aagtccgaca
tgcgctgtgg
ggtgacagtg
gtatgaaaca
gggggcagcc
ggattatctg
aaccaaccat
cacttactcg
tgaagcaggg
accagtgggc
ctggcaagat
taagcgttat
ttcacaaaat
cgctgtattt
tcgggatcta

taactaccca

635

Leu Gly Met GIn Gln Lys

650

Pro Asp Leu Thr Arg Thr
665

Phe Gly Arg Asn His Leu

ttattcgcag
gcacaaattc
gctgttttgc
gccagcattg
acttatccgg
gcaatcccgc
aacttagtcg
cccgatgatt
agcgagattg
attcaagttg
tgtcatcact
tactacctgt
ttttcaattt
ttagcccact
accgtttttc
actggtgacc
ggtaatgaag
agtggtctgc
cgttgcacct
gttgcctccg

atcccggecc

Page 20

Leu Arg Gly Ala Leu Thr Trp Ser Phe val Asp
630

640

Phe Gly Phe GIn Phe
655

Phe Lys Leu Ser Ala
670

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gagccattcc
tggagccaac
aagctcagta
ataagtttga
ccggactgaa
aaggtgcagc
atgccagcac
acccattgga
catggacgcg
atgatgccgt
actgggatac
aaattgttaa
tcaagacgtg
catacaatct
acaatgttct
ggaccattgc

gtccagggaa

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
tctgtccctg
accgacggct
cccagttcaa
ggcagatcca
gtttccaaag
aaaagccgaa
gcagtgtaac
ctttgcgegce
tatttatcca
aatccatagt
gccactgtct
ggactttgtt
gtttactttc
gacgtatcca
gaaagctcat
ggcaggtgaa

cgccgatgac

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

1020
1080
1140
1200
1260



gaggaatcag
ggtaatggcg
acggatgaag
cgtaccgata
gacccgaatt
gggtttgcta
tttatccgeg
ttctcggaat
acctgggatg
gtgcacaaag
gagtggggtt
gatctgacac
ctgcaccacc
<210> 12

<211> 667
<212> PRT
<213> Arti

<220>
<223> Synt

<400> 12
Met Arg Phe
1

Ala

Ala Leu

Ala
35

ITe Pro

val Ala

50

Asp

Phe Ile

65

Asn

Ser Leu Glu

Pro Leu Ser

Glu
115

Pro Leu

ccaagcgtca
attatccaga
ataaaggata
tttcccatgce
ggccagtgtg
ttggtcaatc
atcaactgaa
ttggttgggc
gtctgcgtac
acgggattaa
tagggatgca
gcacgtttaa

accaccacca

ficial

hetic
Pro Ser Il
5

Ala
20

Pro va

Glu Ala va

val

Leu Pr

Thr I1
70

Thr

Lys Arg GI

85

Leu Thr Se

100

Pro Thr Pr

NS12009wO_Sequence_Listing_ST25
cgaggctttt cgcattggga tttttgcgca accggtttat

tgttgttaaa gaaactgttg gagatatgct gccggccctg

cattaaaggt agcggagata tttttgcgat tgacgggtat

ggctctgaac attgtattcg caaccaaagt

gggatcgcga

tcagatcctt ttgctcatgt ttacccatcc

tgaagaaggg

agccgatcca ctgtcttcat ggttagtcaa ctcagccccg

gtttctgaca caaacctacc ctgctaaggg tggtatttat

tgaagacgcc gaatatgatc gtcaactgct gtatcaaatt

gcaatacctg acggactatc tgagccagct gctgttggct

tctgcgaggc gcgctgacgt ggagttttgt cgataattgg

acagaaattc ggatttcagt ttgttaatca atcagatccc

actgagcgct cacgcttacg cccaatttgg gcgtaatcat

ctaa

val Leu Phe Ala Ala Ser
10 15

e Phe Thr Ala Ser

T Asn Thr Thr Thr Glu Asp Glu Thr Ala GIn

25 30

1 1Te Gly Tyr Ser Asp Leu Glu Phe

40 45

Gly Asp

o Phe Ser Asn Ser Thr Asn
55 60

Asn Gly Leu Leu

e Ala Ser Ile Ala Ala Lys Glu Glu Gly val

75 80

u Ala Glu Ala val Thr Tyr Pro Gly Ala Ile

90 95

Thr Ala Ile

110

Glu Thr

105

r Asn Tyr Pro Ser Pro

Glu
125

Ala Thr

120

o Thr Gly Thr Ala Leu Asp

Page 21

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2004
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Leu Trp Asn Leu Val Glu Ala Gln Tyr Pro val Gln Thr Ala Ala val
130 135 140

Thr Thr Leu val Thr val Pro Asp Asp Tyr Lys Phe Glu Ala Asp Pro
145 150 155 160

Pro Ser Tyr Ala Leu Ala Gly Tyr Glu Thr Ser Glu ITe Ala Gly Leu
165 170 175

Lys Phe Pro Lys Gly Phe Lys Phe Gly val Ala Gly Ala Ala ITe Gln
180 185 190

val Glu Gly Ala Ala Lys Ala Glu Gly Arg Gly Pro Ser Thr Trp Asp
195 200 205

Tyr Leu Cys His His Tyr Ala Ser Thr Gln Cys Asn Asn Tyr Asp Pro
210 215 220

Asp Ile Thr Thr Asn His Tyr Tyr Leu Tyr Pro Leu Asp Phe Ala Arg
225 230 235 240

Leu Gln His Leu Gly Ile Asn Thr Tyr Ser Phe Ser Ile Ser Trp Thr
245 250 255

Arg Ile Tyr Pro Leu Gly Ala Gly Tyr val Asn Glu Ala Gly Leu Ala
260 265 270

His Tyr Asp Ala val ITe His Ser Ala Lys Lys Tyr Gly Leu Glu Pro
275 280 285

val Gly Thr val Phe His Trp Asp Thr Pro Leu Ser Leu Met Leu Lys
290 295 300

Tyr Gly Ala Trp GIn Asp Thr Gly Asp Gln ITe val Lys Asp Phe val
305 310 315 320

Thr Tyr Ala Thr Thr val Phe Lys Arg Tyr Gly Asn Glu val Lys Thr
325 330 335

Trp Phe Thr Phe Asn Glu Pro Arg val Phe Cys Ser GIn Asn Ser Gly
340 345 350

Leu Pro Tyr Asn Leu Thr Tyr Pro Glu Gly Ile Asn Ser Thr Ser Ala
355 360 365

val Phe Arg Cys Thr Tyr Asn val Leu Lys Ala His Gly His Ala val
370 375 380

Lys val Tyr Arg Asp Leu Val Ala Ser Gly Thr Ile Ala Ala Gly Glu
385 390 395 400
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Ile Gly Phe Lys Ser Asp Asp Asn Tyr Pro Ile Pro Ala Arg Pro Gly
405 410 415

Asn Ala Asp Asp Glu Glu Ser Ala Lys Arg His Glu Ala Phe Arg Ile
420 425 430

Gly 1Te Phe Ala GIn Pro val Tyr Gly Asn Gly Asp Tyr Pro Asp Vval
435 440 445

val Lys Glu Thr val Gly Asp Met Leu Pro Ala Leu Thr Asp Glu Asp
450 455 460

Lys Gly Tyr Ile Lys Gly Ser Gly Asp Ile Phe Ala Ile Asp Gly Tyr
465 470 475 480

Arg Thr Asp Ile Ser His Ala Ala Leu Asn Gly Ile Ala Asn Cys Ile
485 490 495

Arg Asn Gln Ser Asp Pro Asn Trp Pro Vval Cys Glu Glu Gly Ser Asp
500 505 510

Pro Phe Ala His val Tyr Pro Ser Gly Phe Ala Ile Gly GIln Ser Ala
515 520 525

Asp Pro Leu Ser Ser Trp Leu val Asn Ser Ala Pro Phe Ile Arg Asp
530 535 540

Gln Leu Lys Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly Ile Tyr
545 550 555 560

Phe Ser Glu Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg Gln Leu
565 570 575

Leu Tyr GIln Ile Thr Trp Asp Gly Leu Arg Thr Gln Tyr Leu Thr Asp
580 585 590

Tyr Leu Ser GIn Leu Leu Leu Ala val His Lys Asp Gly Ile Asn Leu
595 600 605

Arg Gly Ala Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp Gly Leu
610 615 620

Gly Met Gln GIn Lys Phe Gly Phe Gln Phe val Asn Gln Ser Asp Pro
625 630 635 640

Asp Leu Thr Arg Thr Phe Lys Leu Ser Ala His Ala Tyr Ala GIn Phe
645 650 655

Gly Arg Asn His Leu His His His His His His
660 665
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<210>
<211>
<212>
<213>

13
1986
DNA
Arti

<220>
<223> Synt

<400> 13
atgagatttc

ccagtcaaca
tactcagatt
aacgggttat
tctctcgaga
acgagcaatt
accggtacag
actgctgcag
ccgagttatg
gggtttaagt
gggcggggcec
aattatgatc
ctgcaacacc
ttgggcgcag
gccaagaagt
ctgatgctga
acctatgcca
aatgaaccac
gaaggtatta
ggtcatgctg
atcggcttta
gaggaatcag
ggtaatggcg
acggatgaag
cgtaccgata
gacccgaatt
gggtttgcta
tttatccgcg

ttctcggaat

ficial

hetic

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
acgaaacccc
cagaattaga
tgacaacttt
cattagcagg
ttggtgttgc
caagtacctg
ccgatattac
taggcattaa
gctatgttaa
atggtctgga
aatacggtgc
caactgtgtt
gggttttctg
acagcacctc
ttaaagtgta
aatccgatga
ccaagcgtca
attatccaga
ataaaggata
tttcccatgce
ggccagtgtg
ttggtcaatc

atcaactgaa

ttggttgggc

NS12009wO_Sequence_Listing_ST25

tactgcagtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagctgtt
aagtccgaca
tgcgctgtgg
ggtgacagtg
gtatgaaaca
gggggcagcc
ggattatctg
aaccaaccat
cacttactcg
tgaagcaggg
accagtgggc
ctggcaagat
taagcgttat
ttcacaaaat
cgctgtattt
tcgggatcta
taactaccca
cgaggctttt
tgttgttaaa
cattaaaggt
ggctctgaac
tgaagaaggg
agccgatcca
gtttctgaca

tgaagacgcc

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
acttatccgg
gcaatcccgc
aacttagtcg
cccgatgatt
agcgagattg
attcaagttg
tgtcatcact
tactacctgt
ttttcaattt
ttagcccact
accgtttttc
actggtgacc
ggtaatgaag
agtggtctgc
cgttgcacct
gttgcctccg
atcccggecc
cgcattggga
gaaactgttg
agcggagata
gggatcgcga
tcagatcctt
ctgtcttcat
caaacctacc

gaatatgatc

Page 24

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
gagccattcc
tggagccaac
aagctcagta
ataagtttga
ccggactgaa
aaggtgcagc
atgccagcac
acccattgga
catggacgcg
atgatgccgt
actgggatac
aaattgttaa
tcaagacgtg
catacaatct
acaatgttct
ggaccattgc
gtccagggaa
tttttgcgea
gagatatgct
tttttgcgat
attgtattcg
ttgctcatgt
ggttagtcaa
ctgctaaggg

gtcaactgct

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
tctgtccctg
accgacggct
cccagttcaa
ggcagatcca
gtttccaaag
aaaagccgaa
gcagtgtaac
ctttgcgegce
tatttatcca
aatccatagt
gccactgtct
ggactttgtt
gtttactttc
gacgtatcca
gaaagctcat
ggcaggtgaa
cgccgatgac
accggtttat
gccggccctg
tgacgggtat
caaccaaagt
ttacccatcc
ctcagccccg
tggtatttat

gtatcaaatt

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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acctgggatg gtctgcgtac gcaatacctg acggactatc tgagccagct gctgttggct

gtgcacaaag acgggattaa tctgcgaggc gcgctgacgt ggagttttgt cgataattgg
gagtggggtt tagggatgca acagaaattc ggatttcagt ttgttaatca atcagatccc

gatctgacac gcacgtttaa actgagcgct cacgcttacg cccaatttgg gcgtaatcat

ctgtaa

<210> 14

<211> 661

<212> PRT

<213> Artificial
<220>

<223> Synthetic
<400> 14

Met Arg Phe Pro Ser Ile Phe Thr Ala val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Pro val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 25 30

Ile Pro Ala Glu Ala val 1Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

Phe IT1e Asn Thr Thr I1e Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80

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

Pro Leu Ser Leu Thr Ser Asn Tyr Glu Thr Pro Ser Pro Thr Ala Ile
100 105 110

Pro Leu Glu Pro Thr Pro Thr Ala Thr Gly Thr Ala Glu Leu Asp Ala
115 120 125

Leu Trp Asn Leu Val Glu Ala Gln Tyr Pro val Gln Thr Ala Ala val
130 135 140

Thr Thr Leu val Thr val Pro Asp Asp Tyr Lys Phe Glu Ala Asp Pro
145 150 155 160

Pro Ser Tyr Ala Leu Ala Gly Tyr Glu Thr Ser Glu ITe Ala Gly Leu
165 170 175

Lys Phe Pro Lys Gly Phe Lys Phe Gly val Ala Gly Ala Ala Ile Gln
180 185 190

Page 25

1800
1860
1920
1980
1986
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val Glu Gly Ala Ala Lys Ala Glu Gly Arg Gly Pro Ser Thr Trp Asp
200 205

Tyr Leu Cys His His Tyr Ala Ser Thr Gln Cys Asn Asn Tyr Asp Pro
210 215 220

Asp Ile Thr Thr Asn His Tyr Tyr Leu Tyr Pro Leu Asp Phe Ala Arg
225 230 235 240

Leu Gln His Leu Gly Ile Asn Thr Tyr Ser Phe Ser Ile Ser Trp Thr
245 250 255

Arg Ile Tyr Pro Leu Gly Ala Gly Tyr val Asn Glu Ala Gly Leu Ala
260 265 270

His Tyr Asp Ala val ITe His Ser Ala Lys Lys Tyr Gly Leu Glu Pro
275 280 285

val Gly Thr val Phe His Trp Asp Thr Pro Leu Ser Leu Met Leu Lys
290 295 300

Tyr Gly Ala Trp GIn Asp Thr Gly Asp Gln ITe val Lys Asp Phe val
305 310 315 320

Thr Tyr Ala Thr Thr val Phe Lys Arg Tyr Gly Asn Glu val Lys Thr
325 330 335

Trp Phe Thr Phe Asn Glu Pro Arg val Phe Cys Ser GIn Asn Ser Gly
340 345 350

Leu Pro Tyr Asn Leu Thr Tyr Pro Glu Gly Ile Asn Ser Thr Ser Ala
355 360 365

val Phe Arg Cys Thr Tyr Asn val Leu Lys Ala His Gly His Ala val
370 375 380

Lys val Tyr Arg Asp Leu Val Ala Ser Gly Thr Ile Ala Ala Gly Glu
385 390 395 400

Ile Gly Phe Lys Ser Asp Asp Asn Tyr Pro Ile Pro Ala Arg Pro Gly
405 410 415

Asn Ala Asp Asp Glu Glu Ser Ala Lys Arg His Glu Ala Phe Arg Ile
420 425 430

Gly 1Te Phe Ala GIn Pro val Tyr Gly Asn Gly Asp Tyr Pro Asp Vval
435 440 445

val Lys Glu Thr val Gly Asp Met Leu Pro Ala Leu Thr Asp Glu Asp
450 455 460
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Lys Gly Tyr Ile Lys Gly Ser Gly Asp Ile Phe Ala Ile Asp Gly Tyr
475 480

Arg Thr Asp Ile Ser His Ala Ala Leu Asn Gly Ile Ala Asn Cys Ile
485 490 495

Arg Asn Gln Ser Asp Pro Asn Trp Pro Val Cys Glu Glu Gly Ser Asp
500 505 510

Pro Phe Ala His val Tyr Pro Ser Gly Phe Ala Ile Gly GIln Ser Ala
515 520 525

Asp Pro Leu Ser Ser Trp Leu val Asn Ser Ala Pro Phe Ile Arg Asp
530 535 540

Gln Leu Lys Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly Ile Tyr
545 550 555 560

Phe Ser Glu Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg Gln Leu
565 570 575

Leu Tyr GIln Ile Thr Trp Asp Gly Leu Arg Thr Gln Tyr Leu Thr Asp
580 585 590

Tyr Leu Ser GIn Leu Leu Leu Ala val His Lys Asp Gly Ile Asn Leu
595 600 605

Arg Gly Ala Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp Gly Leu
610 615 620

Gly Met Gln GIn Lys Phe Gly Phe Gln Phe val Asn Gln Ser Asp Pro
625 630 635 640

Asp Leu Thr Arg Thr Phe Lys Leu Ser Ala His Ala Tyr Ala GIn Phe
645 650 655

Gly Arg Asn His Leu

660
<210> 15
<211> 1803
<212> DNA
<213> Artificial
<220>
<223> Synthetic
<400> 15
atgatgctgc atgctgcact gctagtagcg ctgccatgtg ttgttttggc gcgcccggcc 60
ggagcggtta cttatccggg agccattcct ctgtccctga cgagcaatta cgaaacccca 120
agtccgacag caatcccgct ggagccaaca ccgacggcta ccggtacagc agaattagat 180
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gcgctgtgga
gtgacagtgc
tatgaaacaa
ggggcagcca
gattatctgt
accaaccatt
acttactcgt
gaagcagggt
ccagtgggca
tggcaagata
aagcgttatg
tcacaaaata
gctgtatttc
cgggatctag
aactacccaa
gaggcttttc
gttgttaaag
attaaaggta
gctctgaacg
gaagaagggt
gccgatccac
tttctgacac
gaagacgccg
caatacctga
ctgcgaggcg
cagaaattcg
ctgagcgctc
taa

<210>
<211>

<212>
<213>

16
600
PRT

<220>
<223>

<400> 16

acttagtcga
ccgatgatta
gcgagattgc
ttcaagttga
gtcatcacta
actacctgta
tttcaatttc
tagcccacta
ccgtttttca
ctggtgacca
gtaatgaagt
gtggtctgcc
gttgcaccta
ttgcctccgg
tcccggceccg
gcattgggat
aaactgttgg
gcggagatat
ggatcgcgaa
cagatccttt
tgtcttcatg
aaacctaccc
aatatgatcg
cggactatct
cgctgacgtg
gatttcagtt

acgcttacgc

Artificial

Synthetic
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agctcagtac
taagtttgag
cggactgaag
aggtgcagca
tgccagcacg
cccattggac
atggacgcgt
tgatgccgta
ctgggatacg
aattgttaag
caagacgtgg
atacaatctg
caatgttctg
gaccattgcg
tccagggaac
ttttgcgcaa
agatatgctg
ttttgcgatt
ttgtattcgc
tgctcatgtt
gttagtcaac
tgctaagggt
tcaactgctg
gagccagctg
gagttttgtc
tgttaatcaa

ccaatttggg

ccagttcaaa
gcagatccac
tttccaaagg
aaagccgaag
cagtgtaaca
tttgcgcgec
atttatccat
atccatagtg
ccactgtctc
gactttgtta
tttactttca
acgtatccag
aaagctcatg
gcaggtgaaa
gccgatgacg
ccggtttatg
ccggccctga
gacgggtatc
aaccaaagtg
tacccatccg
tcagccccgt
ggtatttatt
tatcaaatta
ctgttggctg
gataattggg
tcagatcccg

cgtaatcatc

ctgctgcagt
cgagttatgc
ggtttaagtt
ggcggggecc
attatgatcc
tgcaacacct
tgggcgcagg
ccaagaagta
tgatgctgaa
cctatgccac
atgaaccacg
aaggtattaa
gtcatgctgt
tcggctttaa
aggaatcagc
gtaatggcga
cggatgaaga
gtaccgatat
acccgaattg
ggtttgctat
ttatccgcga
tctcggaatt

cctgggatgg

tgcacaaaga
agtggggttt
atctgacacg

tgcaccacca

gacaactttg
attagcaggg
tggtgttgcg
aagtacctgg
cgatattaca
aggcattaac
ctatgttaat
tggtctggaa
atacggtgcc
aactgtgttt
ggttttctgt
cagcacctcc
taaagtgtat
atccgatgat
caagcgtcac
ttatccagat
taaaggatac
ttcccatgeg
gccagtgtgt
tggtcaatca
tcaactgaag
tggttgggct
tctgcgtacg
cgggattaat
agggatgcaa
cacgtttaaa

ccaccaccac

Met Met Leu His Ala Ala Leu Leu val Ala Leu Pro Cys Vval val Leu
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240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1803



Ala

Leu

Pro

Leu

65

val

Ala

Lys

Ala

His

145

Thr

Leu

Pro

Ala

val

225

Trp

Thr

Phe

Arg

Thr

Thr

50

val

Thr

Leu

Gly

Ala

130

Asn

Gly

Leu

val

210

Phe

Gln

Thr

Asn

Pro

ser

35

Pro

Glu

val

Ala

Phe

115

Lys

Tyr

His

Ile

His

Asp

val

Glu

Ala

20

Asn

Thr

Ala

Pro

Gly

Lys

Ala

Ala

Tyr

Asn

180

Ala

His

Trp

Thr

Phe

260

Pro

Gly

Tyr

Ala

Gln

Asp

85

Tyr

Phe

Glu

Ser

Tyr

165

Thr

Gly

Ser

Asp

Gly

Lys

Arg

Ala

Glu

Thr

Tyr

70

Asp

Glu

Gly

Gly

Thr

150

Leu

Tyr

Tyr

Ala

Thr

230

Asp

Arg

val

NS12009wO_Sequence_Listing_ST25

val

Thr

Gly

55

Pro

Tyr

Thr

val

Arg

Gln

Tyr

Ser

val

Lys

Pro

Gln

Tyr

Phe

Thr

Pro

40

Thr

val

Lys

sSer

Ala

120

Gly

Cys

Pro

Phe

Asn

200

Lys

Leu

Ile

Gly

Cys

10

Tyr Pro Gly Ala Ile

25

Ser Pro Thr

Ala Glu Leu

Gln Thr Ala
75

Phe Glu Ala
90

Glu Ile Ala
105

Gly Ala Ala

Pro Ser Thr

Asn Asn Tyr
155

Leu Asp Phe
170

Ser Ile Ser
185

Glu Ala Gly

Tyr Gly Leu

Ser Leu Met
235

val Lys Asp

Asn Glu val
265

Ser Gln Asn
Page 29

Ala

Asp

60

Ala

Asp

Gly

Ile

Trp

Asp

Ala

Trp

Leu

Glu

220

Leu

Phe

Lys

Ser

Ile

45

Ala

val

Pro

Leu

Gln

125

Asp

Pro

Arg

Thr

Ala

205

Pro

Lys

val

Thr

Gly

Pro

30

Pro

Leu

Thr

Pro

Lys

110

val

Tyr

Asp

Leu

val

Tyr

Thr

Trp

Leu

15

Leu

Leu

Trp

Thr

ser

95

Phe

Glu

Leu

Ile

Gln

175

Ile

Tyr

Gly

Gly

Tyr

255

Phe

Pro

Ser

Glu

Asn

Leu

80

Tyr

Pro

Gly

cys

Thr

160

His

Tyr

Asp

Thr

Ala

240

Thr

Tyr
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275 280 285

Asn Leu Thr Tyr Pro Glu Gly Ile Asn Ser Thr Ser Ala val Phe Arg
290 295 300

Cys Thr Tyr Asn val Leu Lys Ala His Gly His Ala val Lys val Tyr
305 310 315 320

Arg Asp Leu val Ala Ser Gly Thr Ile Ala Ala Gly Glu Ile Gly Phe
325 330 335

Lys Ser Asp Asp Asn Tyr Pro Ile Pro Ala Arg Pro Gly Asn Ala Asp
340 345 350

Asp Glu Glu Ser Ala Lys Arg His Glu Ala Phe Arg Ile Gly Ile Phe
355 360 365

Ala Gln Pro val Tyr Gly Asn Gly Asp Tyr Pro Asp val val Lys Glu
370 375 380

Thr val Gly Asp Met Leu Pro Ala Leu Thr Asp Glu Asp Lys Gly Tyr
385 390 395 400

Ile Lys Gly Ser Gly Asp Ile Phe Ala ITe Asp Gly Tyr Arg Thr Asp
405 410 415

Ile Ser His Ala Ala Leu Asn Gly Ile Ala Asn Cys Ile Arg Asn Gln
420 425 430

Ser Asp Pro Asn Trp Pro val Cys Glu Glu Gly Ser Asp Pro Phe Ala
435 440 445

His val Tyr Pro Ser Gly Phe Ala Ile Gly Gln Ser Ala Asp Pro Leu
450 455 460

Ser Ser Trp Leu val Asn Ser Ala Pro Phe Ile Arg Asp Gln Leu Lys
465 470 475 480

Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly Ile Tyr Phe Ser Glu
485 490 495

Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg GIn Leu Leu Tyr Gln
500 505 510

Ile Thr Trp Asp Gly Leu Arg Thr GIn Tyr Leu Thr Asp Tyr Leu Ser
515 520 525

Gln Leu Leu Leu Ala val His Lys Asp Gly Ile Asn Leu Arg Gly Ala
530 535 540

Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp Gly Leu Gly Met Gln
Page 30



545

Gln Lys Phe

Arg Thr Phe

His Leu His
595

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

17
1740
DNA
Arti

<220>
<223> Synt

<400> 17
atggttactt

ccgacagcaa
ctgtggaact
acagtgcccg
gaaacaagcg
gcagccattc
tatctgtgtc
aaccattact
tactcgtttt
gcagggttag
gtgggcaccg

caagatactg
cgttatggta
caaaatagtg
gtatttcgtt
gatctagttg
tacccaatcc
gcttttcgea
gttaaagaaa
aaaggtagcg
ctgaacggga
gaagggtcag

NS12009wO_Sequence_Listing_ST25

550

555

560

Gly Phe Gln Phe val Asn Gln Ser Asp Pro Asp Leu Thr

565

580

His His His His His

ficial

hetic

atccgggagc
tcccgetgga
tagtcgaagc
atgattataa
agattgccgg
aagttgaagg
atcactatgc
acctgtaccc
caatttcatg
cccactatga
tttttcactg
gtgaccaaat
atgaagtcaa
gtctgccata
gcacctacaa
cctccgggac
cggcccgtcc
ttgggatttt
ctgttggaga
gagatatttt
tcgcgaattg

atccttttge

600

cattcctctg
gccaacaccg
tcagtaccca
gtttgaggca
actgaagttt
tgcagcaaaa
cagcacgcag
attggacttt
gacgcgtatt
tgccgtaatc
ggatacgcca
tgttaaggac
gacgtggttt
caatctgacg
tgttctgaaa
cattgcggca
agggaacgcc
tgcgcaaccg
tatgctgccg
tgcgattgac
tattcgcaac

tcatgtttac

570

tccctgacga
acggctaccg
gttcaaactg
gatccaccga
ccaaaggggt
gccgaaggge
tgtaacaatt
gcgcgectgce
tatccattgg
catagtgcca
ctgtctctga
tttgttacct
actttcaatg
tatccagaag
gctcatggtc
ggtgaaatcg
gatgacgagg
gtttatggta
gccctgacgg
gggtatcgta
caaagtgacc

ccatccgggt
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gcaattacga
gtacagcaga
ctgcagtgac
gttatgcatt
ttaagtttgg
ggggcccaag
atgatcccga
aacacctagg
gcgcaggcta
agaagtatgg
tgctgaaata
atgccacaac
aaccacgggt
gtattaacag
atgctgttaa
gctttaaatc
aatcagccaa
atggcgatta
atgaagataa
ccgatatttc
cgaattggcc

ttgctattgg

575

Lys Leu Ser Ala His Ala Tyr Ala GIn Phe Gly Arg Asn
585 590

aaccccaagt
attagatgcg
aactttggtg
agcagggtat
tgttgcgggg
tacctgggat
tattacaacc
cattaacact
tgttaatgaa
tctggaacca
cggtgcctgg
tgtgtttaag
tttctgttca
cacctccgct
agtgtatcgg
cgatgataac
gcgtcacgag
tccagatgtt
aggatacatt
ccatgcggct
agtgtgtgaa

tcaatcagcc

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

1020
1080
1140
1200
1260
1320



gatccac
ctgacac
gacgccg
tacctga
cgaggcg
aaattcg
agcgctc
<210>
<211>
<212>
<213>

<220>
<223>

<400>

tgt
aaa
aat
cgg
cgc
gat
acg
18

579
PRT

Artificial

Synthetic

18

NS12009wO_Sequence_Listing_ST25

cttcatggtt agtcaactca gccccgttta tccgcgatca actgaagttt
cctaccctgc taagggtggt atttatttct cggaatttgg ttgggctgaa
atgatcgtca actgctgtat caaattacct gggatggtct gcgtacgcaa
actatctgag ccagctgctg ttggctgtgc acaaagacgg gattaatctg
tgacgtggag ttttgtcgat aattgggagt ggggtttagg gatgcaacag
ttcagtttgt taatcaatca gatcccgatc tgacacgcac gtttaaactg

cttacgccca atttgggcgt aatcatctgc accaccacca ccaccactaa

Met val Thr Tyr Pro Gly Ala Ile Pro Leu Ser Leu Thr Ser Asn Tyr
1 5

Glu Thr

Thr Gly

Tyr Pro
50

Asp Tyr
65

Glu Thr

Gly val

Gly Arg

Thr GTn
130

Leu Tyr
145

Tyr Ser

Pro

Thr

35

val

Lys

Ser

Ala

Pro

Phe

Ser

20

Ala

Gln

Phe

Glu

Gly

Pro

Asn

Leu

Ser

Pro

Glu

Thr

Glu

Ile

85

Ala

Ser

Asn

Asp

Ile
165

10 15

Thr Ala ITe Pro Leu Glu Pro Thr Pro Thr Ala
25 30

Leu Asp Ala Leu Trp Asn Leu val Glu Ala GIn
40 45

Ala Ala val Thr Thr Leu val Thr val Pro Asp
55 60

Ala Asp Pro Pro Ser Tyr Ala Leu Ala Gly Tyr
70 75 80

Ala Gly Leu Lys Phe Pro Lys Gly Phe Lys Phe
90 95

Ala Ile GIn val Glu Gly Ala Ala Lys Ala Glu
105 110

Thr Trp Asp Tyr Leu Cys His His Tyr Ala Ser
120 125

Tyr Asp Pro Asp Ile Thr Thr Asn His Tyr Tyr
135 140

Phe Ala Arg Leu GIn His Leu Gly Ile Asn Thr
150 155 160

Ser Trp Thr Arg Ile Tyr Pro Leu Gly Ala Gly
170 175

Page 32

1380
1440
1500
1560
1620
1680
1740
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Tyr val Asn Glu Ala Gly Leu Ala His Tyr Asp Ala val Ile His Ser
180 185 190

Ala Lys Lys Tyr Gly Leu Glu Pro val Gly Thr val Phe His Trp Asp
195 200 205

Thr Pro Leu Ser Leu Met Leu Lys Tyr Gly Ala Trp GIn Asp Thr Gly
210 215 220

Asp Gln ITe val Lys Asp Phe val Thr Tyr Ala Thr Thr val Phe Lys
225 230 235 240

Arg Tyr Gly Asn Glu val Lys Thr Trp Phe Thr Phe Asn Glu Pro Arg
245 250 255

val Phe Cys Ser GIln Asn Ser Gly Leu Pro Tyr Asn Leu Thr Tyr Pro
260 265 270

Glu Gly Ile Asn Ser Thr Ser Ala val Phe Arg Cys Thr Tyr Asn val
275 280 285

Leu Lys Ala His Gly His Ala val Lys val Tyr Arg Asp Leu Vval Ala
290 295 300

Ser Gly Thr ITe Ala Ala Gly Glu Ile Gly Phe Lys Ser Asp Asp Asnh
305 310 315 320

Tyr Pro ITe Pro Ala Arg Pro Gly Asn Ala Asp Asp Glu Glu Ser Ala
325 330 335

Lys Arg His Glu Ala Phe Arg Ile Gly Ile Phe Ala GIln Pro val Tyr
340 345 350

Gly Asn Gly Asp Tyr Pro Asp val val Lys Glu Thr val Gly Asp Met
355 360 365

Leu Pro Ala Leu Thr Asp Glu Asp Lys Gly Tyr Ile Lys Gly Ser Gly
370 375 380

Asp Ile Phe Ala ITe Asp Gly Tyr Arg Thr Asp Ile Ser His Ala Ala
385 390 395 400

Leu Asn Gly Ile Ala Asn Cys Ile Arg Asn Gln Ser Asp Pro Asn Trp
405 410 415

Pro val Cys Glu Glu Gly Ser Asp Pro Phe Ala His val Tyr Pro Ser
420 425 430

Gly Phe Ala ITe Gly GIn Ser Ala Asp Pro Leu Ser Ser Trp Leu Vval
435 440 445
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Asn Ser Ala Pro Phe Ile
450 455

Tyr Pro Ala Lys Gly Gly Ile Tyr

465 470

Asp Ala Glu Tyr Asp Arg Gln Leu

485
Leu Arg Thr GIn Tyr Leu Thr Asp
500

val His Lys Asp Gly Ile Asn Leu
515 520

val Asp Asn Trp Glu Trp Gly Leu

530 535

Gln Phe val Asn Gln Ser Asp Pro

545 550

Ser Ala His Ala Tyr Ala Gln Phe

565

His His His

<210> 19

<211> 1755

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 19

atgagatttc cttcaatttt tactgcagtt

ccagtcaaca ctacaacaga agatgaaacg

tactcagatt tagaagggga tttcgatgtt

aacgggttat tgtttataaa tactactatt

tctctcgaga aaagagaggc tgaagcttac

tttggtgttg cgggggcagc cattcaagtt

ccaagtacct gggattatct gtgtcatcac

cccgatatta caaccaacca ttactacctg

ctaggcatta acacttactc gttttcaatt

ggctatgtta atgaagcagg gttagcccac

tatggtctgg aaccagtggg caccgttttt

Glu
475

Phe Ser

Leu Tyr Gln

490

Tyr Leu Ser

505

Arg Gly Ala

Gly Met Gln

Thr
555

Asp Leu

Gly Arg Asn

ttattcgcag
gcacaaattc
gctgttttge
gccagcattg
gtagaattca
gaaggtgcag
tatgccagca
tacccattgg
tcatggacgc
tatgatgccg

cactgggata
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Arg Asp GIn Leu Lys Phe Leu Thr
460

Phe Gly Trp

Ile Thr Trp

Gln Leu Leu

510

Thr
525

Leu Trp

Gln Phe

540

Lys

Arg Thr Phe

His Leu

catcctccgc
cggctgaagc
cattttccaa
ctgctaaaga
tgtttccaaa
caaaagccga
cgcagtgtaa
actttgcgcg
gtatttatcc
taatccatag

cgccactgtc

Gln Thr

Glu
480

Ala

Gly

Phe

Ser

Phe

Gly

Leu
560

Lys

His His

575

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
ggggtttaag

agggcggggc
caattatgat

cctgcaacac
attgggcgca
tgccaagaag

tctgatgctg

60
120
180
240
300
360
420
480
540
600
660



aaatacggtg
acaactgtgt
cgggttttct
aacagcacct
gttaaagtgt
aaatccgatg
gccaagcgtc
gattatccag
gataaaggat
atttcccatg
tggccagtgt
attggtcaat
gatcaactga
tttggttggg
ggtctgcgta
gacgggatta
ttagggatgc
cgcacgttta
caccaccacc
<210>
<211>

<212>
<213>

20
584
PRT
Arti

<220>
<223>

<400>

synt
20

Met Arg Phe

1

Ala Leu Ala

ITe Pro Ala
35

Asp val Ala
50

Phe Ile Asn
65

cctggcaaga
ttaagcgtta
gttcacaaaa
ccgctgtatt
atcgggatct
ataactaccc
acgaggcttt
atgttgttaa
acattaaagg
cggctctgaa
gtgaagaagg
cagccgatcc
agtttctgac
ctgaagacgc
cgcaatacct
atctgcgagg
aacagaaatt
aactgagcgc

actaa

ficial
hetic
Pro Ser
5
Ala Pro
20
Glu Ala

val Leu

Thr Thr

Ile

val

val

Pro

Ile
70
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tactggtgac caaattgtta aggactttgt

tggtaatgaa
tagtggtctg
tcgttgcacc
agttgcctcc
aatcccggec
tcgcattggg
agaaactgtt
tagcggagat
cgggatcgcg
gtcagatcct
actgtcttca
acaaacctac
cgaatatgat
gacggactat
cgcgctgacg
cggatttcag

tcacgcttac

Phe Thr

Asn Thr

Ile Gly

40

Phe
55

Ser

Ala Ser

Ala

Thr

25

Tyr

Asn

Ile

gtcaagacgt
ccatacaatc
tacaatgttc
gggaccattg
cgtccaggga
atttttgcge
ggagatatgc
atttttgcga
aattgtattc
tttgctcatg
tggttagtca
cctgctaagg
cgtcaactgc
ctgagccagc
tggagttttg
tttgttaatc

gcccaatttg

val
10

Leu
Thr Glu
Ser Asp
Thr

Ser

Ala
75

Ala

Page 35

ggtttacttt
tgacgtatcc
tgaaagctca
cggcaggtga
acgccgatga
aaccggttta
tgccggecct
ttgacgggta
gcaaccaaag
tttacccatc
actcagcccc
gtggtattta
tgtatcaaat
tgctgttggc
tcgataattg
aatcagatcc

ggcgtaatca

Phe Ala Ala

Thr
30

Asp Glu

Glu
45

Leu Gly

Asn
60

Asn Gly

Lys Glu Glu

tacctatgcc
caatgaacca
agaaggtatt
tggtcatgct
aatcggcttt
cgaggaatca
tggtaatggc
gacggatgaa
tcgtaccgat
tgacccgaat
cgggtttgct
gtttatccgc
tttctcggaa
tacctgggat
tgtgcacaaa
ggagtggggt
cgatctgaca

tctgcaccac

Ser Ser

15

Ala Gln

Asp Phe
Leu

Leu

val
80

Gly

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1755



Ser

Lys

Ala

His

Thr

145

Leu

Pro

Ala

val

Phe

Asn

cys

Asp

Leu

Gly

Ala

His

130

Asn

Gly

Leu

val

Phe

210

Gln

Thr

Asn

Leu

Thr

290

Asp

Ser

Glu

Glu

Phe

Lys

Tyr

His

Ile

Gly

Ile

195

His

Asp

val

Glu

Thr

275

Tyr

Leu

Asp

Glu

Lys

Lys

100

Ala

Ala

Tyr

Asn

Ala

180

His

Trp

Thr

Phe

Pro

260

Tyr

Asn

val

Asp

Ser
340

Arg

85

Phe

Glu

Ser

Tyr

Thr

165

Gly

Ser

Asp

Gly

Arg

Pro

val

Ala

Asn

325

Ala

Glu

Gly

Gly

Thr

Leu

150

Tyr

Tyr

Ala

Thr

Asp

230

Arg

val

Glu

Leu

Ser

310

Tyr

Lys
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Ala Glu Ala Tyr val Glu Phe Met Phe
90

val

Arg

Gln

135

Tyr

Ser

val

Lys

Pro

215

Gln

Tyr

Phe

Gly

Pro

Arg

Ala

Gly

Cys

Pro

Phe

Asn

Lys

Leu

Ile

Gly

Cys

Ile

280

Ala

Thr

Ile

Gly

105

Pro

Asn

Leu

Ser

Glu

185

Tyr

Ser

val

Asn

Ser

265

Asn

His

Ile

Pro

Glu
345

Ala Ala

Ser Thr

Asn Tyr

Asp Phe
155

ITe Ser
170

Ala Gly

Gly Leu

Leu Met

Lys Asp

Glu val

250

Gln Asn

Ser Thr

Gly His

Ala Ala

315

Ala Arg
330

Ala Phe
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Ile

Trp

Asp

Ala

Trp

Leu

Glu

Leu

220

Phe

Lys

Ser

Ser

Ala

300

Gly

Pro

Arg

Gln

Asp

Pro

Arg

Thr

Ala

Pro

205

Lys

val

Thr

Gly

Ala

285

val

Glu

Gly

Ile

val

110

Tyr

Asp

Leu

Arg

His

190

val

Tyr

Thr

Trp

Leu

270

val

Lys

Ile

Asn

Glu

Leu

Ile

Gln

Ile

175

Tyr

Gly

Gly

Tyr

Phe

255

Pro

Phe

val

Gly

Ala

335

Ile

Pro

Gly

cys

Thr

His

160

Tyr

Asp

Thr

Ala

Ala

240

Thr

Tyr

Arg

Tyr

Phe

320

Asp

Phe
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Ala Gln Pro val Tyr Gly Asn Gly Asp Tyr Pro Asp val val Lys Glu
355 360 365

Thr val Gly Asp Met Leu Pro Ala Leu Thr Asp Glu Asp Lys Gly Tyr
370 375 380

Ile Lys Gly Ser Gly Asp Ile Phe Ala ITe Asp Gly Tyr Arg Thr Asp
385 390 395 400

Ile Ser His Ala Ala Leu Asn Gly Ile Ala Asn Cys Ile Arg Asn Gln
405 410 415

Ser Asp Pro Asn Trp Pro val Cys Glu Glu Gly Ser Asp Pro Phe Ala
420 425 430

His val Tyr Pro Ser Gly Phe Ala Ile Gly Gln Ser Ala Asp Pro Leu
435 440 445

Ser Ser Trp Leu val Asn Ser Ala Pro Phe Ile Arg Asp Gln Leu Lys
450 455 460

Phe Leu Thr GIn Thr Tyr Pro Ala Lys Gly Gly Ile Tyr Phe Ser Glu
465 470 475 480

Phe Gly Trp Ala Glu Asp Ala Glu Tyr Asp Arg GIn Leu Leu Tyr Gln
485 490 495

Ile Thr Trp Asp Gly Leu Arg Thr GIn Tyr Leu Thr Asp Tyr Leu Ser
500 505 510

Gln Leu Leu Leu Ala val His Lys Asp Gly Ile Asn Leu Arg Gly Ala
515 520 525

Leu Thr Trp Ser Phe val Asp Asn Trp Glu Trp Gly Leu Gly Met Gln
530 535 540

Gln Lys Phe Gly Phe GIn Phe val Asn GIn Ser Asp Pro Asp Leu Thr
545 550 555 560

Arg Thr Phe Lys Leu Ser Ala His Ala Tyr Ala Gln Phe Gly Arg Asn
565 570 575

His Leu His His His His His His

580
<210> 21
<211> 82
<212> DNA

<213> Artificial

<220>
<223> Synthetic
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<400> 21

ccgctcgaga aaagagaggc tgaagctcac caccaccacc accacgaaaa cctgtatttt 60
cagatgatgc tgcatgctgc ac 82
<210> 22

<211> 42

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 22

aaggaaaaaa gcggccgctt acagatgatt acgcccaaat tg 42
<210> 23

<211> 24

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 23

atcactatgc cagcacgcag tgta 24
<210> 24

<211> 24

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 24

tttaaagccg atttcacctg ccgc 24
<210> 25

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 25

gactggttcc aattgacaag c 21
<210> 26

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 26

gcaaatggca ttctgacatc c 21
<210> 27

Page 38



<211>
<212>
<213>

<220>
<223>

<400>

tactattgcc agcattgctg c

21

DNA
Artificial
Synthetic
27
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