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<211> 734

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 1
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1 5 10 15

His Ala Ala Arg Pro Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu
20 25 30

Ile Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr
35 40 45

Thr Phe Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln
50 55 60

Gly Leu Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys
65 70 75 80

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser
85 90 95

Ser Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser
100 105 110



Ala

Phe

Gly

145

Met

Ser

Thr

Leu

Ser

225

Glu

Pro

Thr

Pro

Val

305

Pro

Val

Asp

130

Gly

Thr

Ile

Tyr

Ile

210

Gly

Ala

Phe

Pro

Leu

290

His

Leu

Tyr

115

Tyr

Ser

Gln

Ser

Leu

195

Tyr

Ser

Glu

Thr

Ala

275

Ser

Thr

Ala

Tyr

Trp

Gly

Ala

Cys

180

Tyr

Arg

Gly

Asp

Phe

260

Pro

Leu

Arg

Gly

Cys

Gly

Gly

Ala

165

Arg

Trp

Met

Ser

Val

245

Gly

Arg

Arg

Gly

Thr

Ala

Gln

Gly

150

Pro

Ser

Phe

Ser

Gly

230

Gly

Ala

Pro

Pro

Leu

310

Cys

Arg

Gly

135

Gly

Ser

Ser

Leu

Asn

215

Thr

Val

Gly

Pro

Glu

295

Asp

Gly

Gly

120

Thr

Ser

Ile

Lys

Gln

200

Leu

Ala

Tyr

Thr

Thr

280

Ala

Phe

Val

Thr

Thr

Gly

Pro

Ser

185

Arg

Ala

Phe

Tyr

Lys

265

Pro

Cys

Ala

Leu

Tyr

Leu

Gly

Val

170

Leu

Pro

Ser

Thr

Cys

250

Leu

Ala

Arg

Cys

Leu

Tyr

Thr

Gly

155

Thr

Leu

Gly

Gly

Leu

235

Met

Glu

Pro

Pro

Asp

315

Leu

Tyr

Val

140

Gly

Pro

Asn

Gln

Val

220

Arg

Gln

Leu

Thr

Ala

300

Ile

Ser

Gly

125

Ser

Ser

Gly

Ser

Ser

205

Pro

Ile

His

Lys

Ile

285

Ala

Tyr

Leu

Ser

Ser

Asp

Glu

Asn

190

Pro

Asp

Ser

Leu

Arg

270

Ala

Gly

Ile

Val

Arg

Gly

Ile

Ser

175

Gly

Gln

Arg

Arg

Glu

255

Thr

Ser

Gly

Trp

Ile

Val

Gly

Val

160

Val

Asn

Leu

Phe

Val

240

Tyr

Thr

Gln

Ala

Ala

320

Thr



Leu

Asn

Tyr

Ser

385

Tyr

Lys

Lys

Ala

Lys

465

Thr

Glu

Gly

Ala

Tyr

Met

Ala

370

Arg

Asn

Arg

Asn

Glu

450

Gly

Tyr

Gly

Pro

Leu
530

Cys

Thr

355

Pro

Ser

Glu

Arg

Pro

435

Ala

His

Asp

Arg

Met

515

Val

Arg

340

Pro

Pro

Ala

Leu

Gly

420

Gln

Tyr

Asp

Ala

Gly

500

Tyr

Thr

325

Ser

Arg

Arg

Asp

Asn

405

Arg

Glu

Ser

Gly

Leu

485

Ser

Arg

Asn

Lys

Arg

Asp

Ala

390

Leu

Asp

Gly

Glu

Leu

470

His

Leu

Met

Ser

Arg

Pro

Phe

375

Pro

Gly

Pro

Leu

Ile

455

Tyr

Met

Leu

Gln

Gln
535

Ser

Gly

360

Ala

Ala

Arg

Glu

Tyr

440

Gly

Gln

Gln

Thr

Leu

520

Gly

Arg

345

Pro

Ala

Tyr

Arg

Met

425

Asn

Met

Gly

Ala

Cys

505

Leu

Gln

330

Leu

Thr

Tyr

Gln

Glu

410

Gly

Glu

Lys

Leu

Leu

490

Gly

Ser

Asp

Leu

Arg

Arg

Gln

395

Glu

Gly

Leu

Gly

Ser

475

Pro

Asp

Cys

Arg

His

Lys

Ser

380

Gly

Tyr

Lys

Gln

Glu

460

Thr

Pro

Val

Ile

His
540

Ser

His

365

Arg

Gln

Asp

Pro

Lys

445

Arg

Ala

Arg

Glu

Ala

525

Met

Asp

350

Tyr

Val

Asn

Val

Gln

430

Asp

Arg

Thr

Gly

Glu

510

Leu

Ile

335

Tyr

Gln

Lys

Gln

Leu

415

Arg

Lys

Arg

Lys

Ser

495

Asn

Ser

Arg

Met

Pro

Phe

Leu

400

Asp

Arg

Met

Gly

Asp

480

Gly

Pro

Leu

Met



Arg

545

Leu

Glu

Asn

Lys

Leu

625

Phe

Leu

Pro

Leu

Arg

705

Leu

Gln

Val

Trp

Thr

Arg

610

Thr

Leu

Ser

Arg

Arg

690

Gly

Leu

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

Leu Ile

Pro Glu

Ser Ala
580

Gly Asn
595

Lys Pro

Cys Pro

Glu Arg

Ser Arg

660

Pro Pro
675

Pro Glu

Leu Asp

Cys Gly

2
2221
DNA

Asp

Phe

565

Phe

Asn

Pro

Ser

Phe

645

Thr

Thr

Ala

Phe

Leu
725

Ile

550

Leu

Ser

Glu

Ser

Cys

630

Lys

His

Pro

Cys

Ala

710

Ser

Val

Pro

Cys

Arg

Thr

615

Asp

Ser

Gly

Ala

Arg

695

Cys

Ala

Artificial Sequence

Asp

Ala

Phe

Ile

600

Asn

Ser

Leu

Ser

Pro

680

Pro

Asp

Val

Gln

Pro

Gln

585

Ile

Ala

Tyr

Leu

Glu

665

Thr

Ala

Val

Ser

Leu

Glu

570

Lys

Asn

Gly

Glu

Gln

650

Asp

Ile

Ala

Ala

Leu
730

Lys

555

Asp

Ala

Val

Arg

Lys

635

Lys

Ser

Ala

Gly

Ile

715

Leu

Asn

Val

Gln

Ser

Arg

620

Lys

Met

Thr

Ser

Gly

700

Ser

Ala

Tyr

Glu

Leu

Ile

605

Gln

Pro

Ile

Thr

Gln

685

Ala

Thr

Cys

Val

Thr

Lys

590

Lys

Lys

Pro

His

Thr

670

Pro

Val

Ser

Tyr

Asn

Asn

575

Ser

Lys

His

Lys

Gln

655

Pro

Leu

His

Thr

Asp

560

Cys

Ala

Leu

Arg

Glu

640

His

Ala

Ser

Thr

Val
720



<220>
<223>

<400> 2
gcgatcgcat

ccgccaggcec
cagtgaagat
tgaagcagaa
gtactaagta
gcacagccta
caagagggac
tcacagtctc
acattgtgat
tctcctgcag
tcctgcagag
caggagtccc
gtagagtgga
tcacgttcgg
caccaacacc
ggccageggce
tctgggcegcec
actgcaggag
gccecegggec
atcgctccag
accagctcta
gacgtggccg
gcctgtacaa
aaggcgagesg

ccaaggacac

ggccttacca

ggaggtccag

gtcctgcaag
gcctgggeag
caatgagaag
catggagctc
ttattactac
ctcaggtgga
gactcaggct
gtctagtaag
gccaggccag
agacaggttc
ggctgaggat
tgctgggacc

ggcgcecacc

ggegeececa
cttggceggg
taagaggagc
cacccgcaag
agtgaagttc
taacgagctc
ggaccctgag
tgaactgcag

ccggagegsc

ctacgacgcc

Synthetic Sequence

gtgaccgcct
ctgcagcagt
gcttctggat
ggccttgagt
ttcaaaggca
agcagcctga
ggtagtaggg

gggggctcag

gcaccctcta
agtctcctga
tctcctcagc
agtggcagtg
gtgggtgttt
aagctggagc
atcgcgtcgc
gtgcacacga
acttgtgggg
aggctcctgc
cattaccagc
agcaggagcg
aatctaggac

atggggggaa

aaagataaga

aaggggcacg

cttcacatgc

tgctcctgcec
ctggacctga
acacattcac
ggattggata
aggccacact
cctctgagga
tatttgacta
gcggaggteg
tacctgtcac
atagtaatgg
tcctgatata
ggtcaggaac
attactgtat
tgaaacggac
agcccctgtc
gggggctgga
tccttctect
acagtgacta
cctatgcccc
cagacgcccc
gaagagagga
agccgcagag
tggcggaggc
atggccttta

aggccctgcc

gctggecttg
gctgataaag
tagctatgtt
tattaatcct
gacttcagac

ctctgeggtc

ctggggccaa
ctctggggst
tcctggagag
caacacttac
tcggatgtcc
tgctttcaca
gcaacatcta
cacgacgcca
cctgcgccca
cttcgecctgt
gtcactggtt
catgaacatg
accacgcgac
cgcgtaccag
gtacgatgtt
aaggaagaac
ctacagtgag
ccagggtctc

ccctcgeggc

ctgctccacg
cctggggctt
atgcactggg
tacaatgatg
aaatcctcca
tattactgtg
ggcaccactc
ggaggctcgg
tcagtatcca
ttgtattggt
aaccttgect
ctgagaatca
gaatatccgt
gcgeegegac
gaggcgtgcc
gatatctaca
atcacccttt
actccccgcec
ttcgcagcct
cagggccaga
ttggacaaga
cctcaggaag
attgggatga

agtacagcca

agcggcgaag

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



geegeggeag
tgcagctgct
acaggcacat
tgaacgacct
ggagcgcctt
agaggatcat
gcaggaggcea
ccaaggagtt
gcagcaggac
ccgeecccac
ccggeggesc
ccactgtcct
C

<210> 3
<211> 997
<212> PRT

<213>

<220>
<223>

<400> 3

Met Ala Leu
1

His Ala Ala

Ser Thr Ser
35

Asp Val Asn
50

Pro Lys Leu

cctgctgacc
gagctgcatc
gatcaggatg
ggtgcccgag
cagctgcttc
caacgtgagc
gaagcacagg
cctggagagg
ccacggcagc
catcgccagc

cgtgcacacc

gctgtgtggg

Pro Val Thr

5

Arg Pro Asp

20

Val Gly Asp

Thr Ala Val

Leu Ile Phe

tgcggcgatg
gccctgagcc
aggcagctga
ttcctgecccg
cagaaggccc
atcaagaagc
ctgacctgcc
ttcaagagcc
gaggacagca
cagcccctga

aggggecetgg

ctgagcgctg

Artificial Sequence

Synthetic Sequence

Ala Leu

Val

Val

Val
40

Arg

Ser
55

Trp

Ser Ala

tggaagaaaa
tggccctggt
tcgacatcgt
cccccgagga
agctgaagag
tgaagaggaa
ccagctgcga
tgctgcagaa
ccaccacccc
gcctgaggcec
acttcgcctg

tgtctctcect

Leu Pro

10

Leu

Met
25

Thr Gln

Ser Ile Thr

Tyr Gln Gln

Ser Tyr Arg

ccecgggeccc

gaccaacagc

ggaccagctg
cgtggagacc
cgccaacacc
gccccccagce
cagctacgag
gatgatccac
cgcccccagg
cgaggcctgc
cgacgtggct

ggcatgctac

Leu Ala Leu

Ser His Arg

30

Cys Arg Ala

45

Lys Pro

60

Gly

Tyr Thr Gly

atgtacagaa
cagggccagsg
aagaactacg
aactgcgagt
ggcaacaacg
accaacgccg
aagaagcccc
cagcacctga
ccccecaccc
aggcccgecg
atctccacgt

taagtttaaa

Leu Leu

15

Phe Met

Ser Gln
Gln

Ser

Val Pro

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2221



65

Asp

Ser

Tyr

Gly

Ile

145

Val

Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Arg

Ser

Ser

Gly

130

Gln

Lys

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Phe

Val

Thr

115

Gly

Leu

Leu

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr
275

Thr

Gln

100

Pro

Gly

Val

Ser

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Gly

85

Ala

Trp

Ser

Gln

Cys

165

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

70

Ser

Glu

Thr

Gly

Ser

150

Lys

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Gly

Asp

Phe

Gly

135

Gly

Ala

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ser

Leu

Gly

120

Gly

Pro

Ser

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile
280

Gly

Ala

105

Gly

Gly

Asp

Gly

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Ala

920

Val

Gly

Ser

Leu

Tyr

170

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

75

Asp

Tyr

Thr

Gly

Lys

155

Thr

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Phe

Tyr

Lys

Gly

140

Lys

Phe

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Thr

Cys

Leu

125

Gly

Pro

Thr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu
285

Leu

Gln

110

Asp

Gly

Gly

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

95

Gln

Ile

Ser

Glu

Phe

175

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

80

Ile

His

Lys

Gln

Thr

160

Gly

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg



Pro

Leu

305

Cys

Lys

Arg

Asp

Ala

385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Glu

290

Asp

Gly

Arg

Pro

Phe

370

Pro

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Ala

Phe

Val

Ser

Gly

355

Ala

Ala

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Cys

Ala

Leu

Arg

340

Pro

Ala

Tyr

Arg

Met

420

Asn

Met

Gly

Ala

Gln

Arg

Cys

Leu

325

Leu

Thr

Tyr

Gln

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Pro

Asp

310

Leu

Leu

Arg

Arg

Gln

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Ala

295

Ile

Ser

His

Lys

Ser

375

Gly

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Ala

Tyr

Leu

Ser

His

360

Arg

Gln

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Gly

Ile

Val

Asp

345

Tyr

Val

Asn

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

Gly

Trp

Ile

330

Tyr

Gln

Lys

Gln

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Ala

Ala

315

Thr

Met

Pro

Phe

Leu

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Val

300

Pro

Leu

Asn

Tyr

Ser

380

Tyr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

His

Leu

Tyr

Met

Ala

365

Arg

Asn

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Thr

Ala

Cys

Thr

350

Pro

Ser

Glu

Arg

Pro

430

Ala

His

Asp

Asn

Pro

Arg

Gly

Arg

335

Pro

Pro

Ala

Leu

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

Gly

Thr

320

Ser

Arg

Arg

Asp

Asn

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Ala



Leu

Ala

Ser

545

Thr

Gln

Val

Thr

Gln

625

Ile

Ser

Glu

Tyr

Met
705

Pro

Arg

530

Leu

Ile

Pro

Pro

Ile

610

Ser

Lys

Gln

Thr

Ser

690

Gly

Val

515

Pro

Gly

Leu

Pro

Ala

595

Asp

Arg

Gly

Ile

Val

675

Ile

Trp

500

Thr

Asp

Lys

Gly

Thr

580

Arg

Pro

Thr

Gly

Gln

660

Lys

Asn

Ile

Ala

Ile

Arg

Ser

565

Leu

Phe

Val

Ile

Gly

645

Leu

Ile

Trp

Asn

Leu

Val

Ala

550

His

Leu

Ser

Glu

Pro

630

Gly

Val

Ser

Val

Thr
710

Leu

Leu

535

Thr

Leu

Ile

Gly

Glu

615

Arg

Ser

Gln

Cys

Lys

695

Glu

Leu

520

Thr

Ile

Ile

Gln

Ser

600

Asp

Thr

Gly

Ser

Lys

680

Arg

Thr

505

Pro

Gln

Ser

His

Leu

585

Gly

Asp

Phe

Gly

Gly

665

Ala

Ala

Arg

Leu

Ser

Cys

Trp

570

Ala

Ser

Val

Gly

Gly

650

Pro

Ser

Pro

Glu

Ala

Pro

Arg

555

Tyr

Ser

Arg

Ala

Gly

635

Gly

Glu

Gly

Gly

Pro
715

Leu

Pro

540

Ala

Gln

Asn

Thr

Val

620

Gly

Ser

Leu

Tyr

Lys

700

Ala

Leu

525

Ser

Ser

Gln

Val

Asp

605

Tyr

Thr

Gly

Lys

Thr

685

Gly

Tyr

510

Leu

Leu

Glu

Lys

Gln

590

Phe

Tyr

Lys

Gly

Lys

670

Phe

Leu

Ala

His

Ala

Ser

Pro

575

Thr

Thr

Cys

Leu

Gly

655

Pro

Thr

Lys

Tyr

Ala

Met

Val

560

Gly

Gly

Leu

Leu

Glu

640

Gly

Gly

Asp

Trp

Asp
720



Phe

Tyr

Cys

Ser

Pro

785

Cys

Ala

Leu

Arg

Pro

865

Ala

Tyr

Arg

Met

Arg

Leu

Ala

Val

770

Ala

Arg

Cys

Leu

Leu

850

Thr

Tyr

Gln

Glu

Gly

Gly

Gln

Leu

755

Thr

Pro

Pro

Asp

Leu

835

Leu

Arg

Arg

Gln

Glu

915

Gly

Arg

Ile

740

Asp

Val

Thr

Ala

Ile

820

Ser

His

Lys

Ser

Gly

900

Tyr

Lys

Phe

725

Asn

Tyr

Ser

Ile

Ala

805

Tyr

Leu

Ser

His

Arg

885

Gln

Asp

Pro

Ala

Asn

Ser

Ser

Ala

790

Gly

Ile

Val

Asp

Tyr

870

Val

Asn

Val

Gln

Phe

Leu

Tyr

Thr

775

Ser

Gly

Trp

Ile

Tyr

855

Gln

Lys

Gln

Leu

Arg

Ser

Lys

Ala

760

Thr

Gln

Ala

Ala

Thr

840

Met

Pro

Phe

Leu

Asp

920

Arg

Leu

Tyr

745

Met

Thr

Pro

Val

Pro

825

Leu

Asn

Tyr

Ser

Tyr

905

Lys

Lys

Glu

730

Glu

Asp

Pro

Leu

His

810

Leu

Tyr

Met

Ala

Arg

890

Asn

Arg

Asn

10

Thr

Asp

Tyr

Ala

Ser

795

Thr

Ala

Cys

Thr

Pro

875

Ser

Glu

Arg

Pro

Ser

Thr

Trp

Pro

780

Leu

Arg

Gly

Arg

Pro

860

Pro

Ala

Leu

Gly

Gln

Ala

Ala

Gly

765

Arg

Arg

Gly

Thr

Ser

845

Arg

Arg

Asp

Asn

Arg

925

Glu

Ser

Thr

750

Gln

Pro

Pro

Leu

Cys

830

Lys

Arg

Asp

Ala

Leu

910

Asp

Gly

Thr

735

Tyr

Gly

Pro

Glu

Asp

815

Gly

Arg

Pro

Phe

Pro

895

Gly

Pro

Leu

Ala

Phe

Thr

Thr

Ala

800

Phe

Val

Ser

Gly

Ala

880

Ala

Arg

Glu

Tyr



930

Asn Glu Leu
945

Met Lys Gly

Gly Leu Ser

Ala Leu Pro
995

<210> 4
<211> 3013
<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 4

ggcgatcgca ccatggecctt accagtgacc

cacgccgcca
gcgacagggt
accagcagaa
ccggegtgcec
gcagcgtgca
ggaccttcgg
gctccggegg
ccggcgagac
tgaactgggt
acaccggcga
ccagcgccac

acttctgcegc

ggccggacgt ggtgatgacc

gagcatcacc tgcagggcca

gccecggecag agccccaagce

cgacaggttc accggcagcg

ggccgaggac ctggeccgtgt
cggcggecacc aagctggaca
aggcggaage cagatccagc

cgtgaagctg agctgcaagg

gaagcaggcc cccggcaagg
gagctacttc gccgacgact
caccgcctac ctgcagatca

caggggcgag atctactacg

11

Gln Lys Asp Lys Met Ala Glu Ala

955

Glu Arg Arg Arg Gly Lys Gly His

970

Thr Ala Thr Lys Asp Thr Tyr Asp

985

gccttgctcc
cagaccacag
gccaggacgt
tgctgatctt
gcageggesgc
actactgcca
tcaagggagg
tggtgcagag
ccagcggcta
gcttcaagtg

tcaagggcag

acaacctgaa

gctacgacgg

940

Tyr Ser Glu Ile Gly

960

Asp Gly Leu Tyr Gln

975

Ala Leu His Met Gln

990

tgccgectggce
gttcatgagc
gaacaccgcc
cagcgccagc
cgacttcacc
gcagcactac
ggggggatcc
cggccccgac
caccttcacc
gatggcctgg
gttcgccttc
gaccgaggac

cggcttcgcec

cttgctgctc
accagcgtgg
gtgagctggt
tacaggtaca
ctgaccatca
agcaccccct
gggggaggag
ctgaagaagc
aacttcggca
atcaacacct
agcgtggaga
accgccacct

tactggggcc

60

120

180

240

300

360

420

480

540

600

660

720

780



agggcaccct
cgcccaccat
ggggcgeagt
tggcegggac
agaggagcag
cccgcaagcea
tgaagttcag
acgagctcaa
accctgagat
aactgcagaa
ggaggggcaa
acgacgccct
tgctgaagca
ccttgctcect
agagcccccc
gcgagagcegt
agccccccac
tcagcggcag
acgtggccgt
ccaagctgga
gccagatcca
tcagctgcaa
cccccggeaa
acgcctacga
acctgcagat
acagctacgc

cgccagegcec

ggtgaccgtg
cgcgtcgcag
gcacacgagg

ttgtggggtc

gctcctgcac
ttaccagccc
caggagcgca
tctaggacga
gggggegaaag
agataagatg
ggggcacgat
tcacatgcag
ggeeggegac
gccgetggcec
cagcctggcc
gaccatcctg
cctgctgatc
cggcagcagg
gtactactgc
gatcaaggga
gctggtgeag
ggccagegsc
gggcctgaag
cttcaggggc
caacaacctg
catggactac

gcgaccacca

agcgccacca
cccctgtccc
gggctggact
cttctcctgt
agtgactaca
tatgccccac
gacgcccccg
agagaggagt
ccgcagagaa
gcggaggcect
ggcctttacc
gccctgceccc
gtggaggaga
ttgctgctcc
atgagcctgg
ggcagccacc
cagctggcca
accgacttca
ctgcagagca
ggggegggat
agcggccccg
tacaccttca
tggatgggct
aggttcgcect
aagtacgagg
tggggccagg

acaccggegc

12

cgacgccagc
tgcgcccaga
tcgecctgtga
cactggttat
tgaacatgac
cacgcgactt
cgtaccagca
acgatgtttt
ggaagaaccc
acagtgagat
agggtctcag
ctcgcggaag
accccggecc
acgccgccag
gcaagaggsc
tgatccactg
gcaacgtgca
ccctgaccat
ggaccatccc
ccggesgass
agctgaagaa
ccgactacag
ggatcaacac
tcagcctgga
acaccgccac
gcaccagcgt

ccaccatcgc

gccgegacca
ggcgtgecegg
tatctacatc
caccctttac
tcccecgecgce

cgcagcctat

gggccagaac
ggacaagaga
tcaggaaggc
tgggatgaaa
tacagccacc
cggagccacc
catggcctta
gccggacatc
caccatcagc
gtaccagcag
gaccggegtg
cgaccccgtg
caggaccttc
aggctccggc
geeeggegasg
catcaactgg
cgagaccagg
gaccagcgcc
ctacttctgc
gaccgtgagc

gtcgcagccc

ccaacaccgg
ccageggegg
tgggcgccct
tgcaggagta
cccgggecca
cgctccagag
cagctctata
cgtggceggg
ctgtacaatg
ggcgagegec
aaggacacct
aacttcagcc
ccagtgaccg
gtgctgaccc
tgcagggcca
aagcccggec
cccgccaggt
gaggaggacg
ggeggeggea
ggaggceggaa
accgtgaaga
gtgaagaggg
gagcccgcct
agcaccgcct
gccctggact
agcaccacga

ctgtccctgc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



gcccagaggc
cctgtgatat
tggttatcac
acatgactcc
gcgacttcgc
accagcaggg
atgttttgga
agaaccctca
gtgagattgg
gtctcagtac
gctaagttta
<210> 5

<211> 1005
<212> PRT

<213>

<220>
<223>

<400> 5

Met Ala Leu
1

His Ala Ala

Ser Thr Ser

35

Asp Val Asn

50

Pro Lys Leu

65

Asp Arg Phe

gtgccggcca
ctacatctgg
cctttactgc
ccgeegeccc
agcctatcgc
ccagaaccag
caagagacgt
ggaaggcctg
gatgaaaggc
agccaccaag

aac

Pro Val

Arg Pro
20

Val Gly

Thr Ala
Ile

Leu

Thr Gly

Thr

Asp

Asp

Val

Phe

70

Ser

gcgecgeess

gcgeecttgg
aggagtaaga
gggcccaccc
tccagagtga
ctctataacg
ggcegggacc
tacaatgaac
gagcgccgga

gacacctacg

Artificial Sequence

Synthetic Sequence

Ala Leu

Val

Val

Val
40

Arg

Ser
55

Trp
Ala

Ser

Gly Ser

13

gcgcagtgca
ccgggacttg
ggagcaggct
gcaagcatta
agttcagcag
agctcaatct
ctgagatggg
tgcagaaaga
ggggcraages

acgcccttca

Leu Pro

10

Leu

Met
25

Thr Gln

Ser Ile Thr

Tyr Gln Gln

Ser Tyr Arg

75

Gly Ala Asp

cacgaggges

tggggtcctt
cctgcacagt
ccagccctat
gagcgcagac
aggacgaaga
gggaaagcceg
taagatggcg
gcacgatggc

catgcaggcc

Leu Ala Leu

Ser His Arg

30

Cys Arg Ala

45

Lys Pro

60

Gly

Tyr Thr Gly

Phe Thr Leu

ctggacttcg
ctcctgtcac
gactacatga
gccccaccac
gcccccgegt
gaggagtacg
cagagaagga
gaggcctaca
ctttaccagg

ctgccccctc

Leu Leu

15

Phe Met

Ser Gln

Gln Ser

Val Pro

80

Thr Ile

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3013



Ser

Tyr

Gly

Ile

145

Val

Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Pro

Ser

Ser

Gly

130

Gln

Lys

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Glu
290

Val

Thr

115

Gly

Leu

Leu

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr

275

Ala

Gln

100

Pro

Gly

Val

Ser

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Cys

85

Ala

Trp

Ser

Gln

Cys

165

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

Arg

Glu

Thr

Gly

Ser

150

Lys

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Pro

Asp

Phe

Gly

135

Gly

Ala

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ala
295

Leu

Gly

120

Gly

Pro

Ser

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile

280

Ala

Ala

105

Gly

Gly

Asp

Gly

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Gly

920

Val

Gly

Ser

Leu

Tyr

170

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

Gly

14

Tyr

Thr

Gly

Lys

155

Thr

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Ala

Tyr

Lys

Gly

140

Lys

Phe

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Val
300

Cys

Leu

125

Gly

Pro

Thr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu

285

His

Gln

110

Asp

Gly

Gly

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

95

Gln

Ile

Ser

Glu

Phe

175

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

Arg

His

Lys

Gln

Thr

160

Gly

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg

Gly



Leu

305

Cys

Lys

Arg

Asp

Ala

385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Leu

Asp

Gly

Arg

Pro

Phe

370

Pro

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Pro

Phe

Val

Ser

Gly

355

Ala

Ala

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Val

Ala

Leu

Arg

340

Pro

Ala

Tyr

Arg

Met

420

Asn

Met

Gly

Ala

Gln

500

Thr

Cys

Leu

325

Leu

Thr

Tyr

Gln

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Ala

Asp

310

Leu

Leu

Arg

Arg

Gln

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Leu

Ile

Ser

His

Lys

Ser

375

Gly

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Leu

Tyr

Leu

Ser

His

360

Arg

Gln

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Leu

Ile

Val

Asp

345

Tyr

Val

Asn

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

505

Pro

Trp

Ile

330

Tyr

Gln

Lys

Gln

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Leu

15

Ala

315

Thr

Met

Pro

Phe

Leu

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Ala

Pro

Leu

Asn

Tyr

Ser

380

Tyr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

Leu

Leu

Tyr

Met

Ala

365

Arg

Asn

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Leu

Ala

Cys

Thr

350

Pro

Ser

Glu

Arg

Pro

430

Ala

His

Asp

Asn

Pro

510

Leu

Gly

Arg

335

Pro

Pro

Ala

Leu

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

His

Thr

320

Ser

Arg

Arg

Asp

Asn

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Ala

Ala



Ala

Thr

545

Leu

Gly

Gly

Leu

Gln

625

Glu

Gly

Lys

Phe

Leu

705

Ala

Arg

530

Pro

Phe

Gln

Val

Lys

610

Gln

Ile

Gly

Pro

Thr

690

Glu

Gln

515

Pro

Gly

Ile

Ser

Pro

595

Ile

Tyr

Lys

Gly

Gly

675

Ser

Trp

Lys

Asp

Glu

Asp

Pro

580

Asp

Ser

Ser

Arg

Ser

660

Ala

Tyr

Met

Phe

Ile

Pro

Gly

565

Gln

Arg

Arg

Ser

Thr

645

Gln

Ser

Ser

Gly

Gln
725

Val

Ala

550

Asn

Leu

Phe

Val

Lys

630

Gly

Val

Val

Ile

Tyr

710

Gly

Met

535

Ser

Asn

Leu

Ser

Glu

615

Ser

Gly

Gln

Lys

Asn

695

Ile

Arg

520

Thr

Ile

Tyr

Ile

Gly

600

Ala

Ala

Gly

Leu

Val

680

Trp

Asp

Val

Gln

Ser

Leu

Tyr

585

Ser

Glu

Thr

Gly

Val

665

Ser

Val

Pro

Thr

Ser

Cys

Asn

570

Leu

Gly

Asp

Phe

Ser

650

Gln

Cys

Arg

Asn

Met
730

16

Pro

Arg

555

Trp

Gly

Ser

Val

Gly

635

Gly

Ser

Lys

Gln

Arg

715

Thr

Leu

540

Ser

Tyr

Ser

Gly

Gly

620

Gln

Gly

Gly

Ala

Ala

700

Gly

Arg

525

Ser

Ser

Leu

Asn

Thr

605

Val

Gly

Gly

Ala

Ser

685

Pro

Asn

Asp

Leu

Gln

Gln

Arg

590

Asp

Tyr

Thr

Gly

Glu

670

Gly

Gly

Thr

Thr

Pro

Ser

Lys

575

Ala

Phe

Tyr

Lys

Ser

655

Val

Tyr

Gln

Asn

Ser
735

Val

Leu

560

Pro

Ser

Thr

Cys

Val

640

Gly

Lys

Thr

Gly

Tyr

720

Ile



Ser

Val

Asp

Pro

785

Leu

His

Leu

Tyr

Phe

865

Arg

Ser

Tyr

Lys

Lys

Thr

Tyr

Phe

770

Ala

Ser

Thr

Ala

Cys

850

Met

Phe

Arg

Asn

Arg

930

Asn

Ala

Tyr

755

Trp

Pro

Leu

Arg

Gly

835

Lys

Arg

Pro

Ser

Glu

915

Arg

Pro

Tyr

740

Cys

Gly

Arg

Arg

Gly

820

Thr

Arg

Pro

Glu

Ala

900

Leu

Gly

Gln

Met

Ala

Gln

Pro

Pro

805

Leu

Cys

Gly

Val

Glu

885

Asp

Asn

Arg

Glu

Glu

Arg

Gly

Pro

790

Glu

Asp

Gly

Arg

Gln

870

Glu

Ala

Leu

Asp

Gly

Leu

Glu

Thr

775

Thr

Ala

Phe

Val

Lys

855

Thr

Glu

Pro

Gly

Pro

935

Leu

Ser

Tyr

760

Leu

Pro

Cys

Ala

Leu

840

Lys

Thr

Gly

Ala

Arg

920

Glu

Tyr

Ser

745

Ile

Val

Ala

Arg

Cys

825

Leu

Leu

Gln

Gly

Tyr

905

Arg

Met

Asn

Leu

Tyr

Thr

Pro

Pro

810

Asp

Leu

Leu

Glu

Cys

890

Gln

Glu

Gly

Glu

17

Arg

Phe

Val

Thr

795

Ala

Ile

Ser

Tyr

Glu

875

Glu

Gln

Glu

Gly

Leu

Ser

Ile

Ser

780

Ile

Ala

Tyr

Leu

Ile

860

Asp

Leu

Gly

Tyr

Lys

940

Gln

Glu

His

765

Ser

Ala

Gly

Ile

Val

845

Phe

Gly

Arg

Gln

Asp

925

Pro

Lys

Asp

750

Gly

Thr

Ser

Gly

Trp

830

Ile

Lys

Cys

Val

Asn

910

Val

Gln

Asp

Thr

Met

Thr

Gln

Ala

815

Ala

Thr

Gln

Ser

Lys

895

Gln

Leu

Arg

Lys

Ala

Leu

Thr

Pro

800

Val

Pro

Leu

Pro

Cys

880

Phe

Leu

Asp

Arg

Met



945

Ala Glu Ala Tyr Ser Glu

Lys Gly His Asp Gly Leu

Thr Tyr Asp Ala Leu His
995

<210> 6
<211>
<212>
<213>

DNA
<220>
<223>

<400> 6
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga

gcgtcgcagc

2966

950

965

980

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac

ccctgtccect

Met Gln
1000

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg

gcgcccagag

18

955

970

985

990

Ala Leu Pro Pro Arg

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect

ccgcgaccac

gecgtgeegge

1005

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta

actggggcca

caacaccggc

cagcggeges

960

Ile Gly Met Lys Gly Glu Arg Arg Arg Gly

975

Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec

gggcaccctg

gcccaccatc

gggcgeagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgceasg
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
cccctggcecc
agcctgcccg
cagctgctga
agcggeagesg
gtgtactact
gagatcaaga
caggtgcagc
agctgcaagg
cccggecagg
gcccagaagt
atggagctga
atctacttca
agcaccacca
ctgagcctga
ctggacttcg

ctgctgagcc

ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctgca
tgacccccgg
tctacctggg
gcaccgactt
gccagcagta
ggaccggegs
tggtgcagag
ccagcggcta
gcctggagtg
tccagggcag
gcagcctgag
tccacggcat
cceccegeccc
ggeccgagsc
cctgcgacat

tggtgatcac

cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgccgecagg
cgagcccgcec
cagcaacagg
caccctgaag
cagcagcaag
cggeggceasgc
cggegeegag
caccttcacc
gatgggctac
ggtgaccatg
gagcgaggac
gctggacttc
caggcccccc
ctgcaggccc
ctacatctgg

cctgtactgc

19

atctacatct
accctttact
cccecgecgec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccctgc
cccgacatcg
agctacctgc
geeagegges
atcagcaggg
agcgccacct
ggcggeeecs
gtgaagaagc
agctacagca
atcgacccca
accagggaca
accgccgtgt
tggggccagg
acccccgecc
geegeeggesg

gccccectgg

aaacggggca

gggcgecctt
gcaggagtaa
ccgggeccac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gegagegecesg
aggacaccta
acttcagcct
ccgtgaccgc
tgatgaccca
agaagcccgg
tgcccgacag
tggaggccga
tcggecaggg
geagegsees
ccggegecag
tcaactgggt
acaggggcaa
ccagcatcag
actactgcgc
gcaccctggt
ccaccatcgc
gcgeccgtgea
ccggcacctg

gaaagaaact

ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cctgctgcetg
gagccccctg
ccagagcccc
gttcagcggc
ggacgtgggc
caccaaggtg
cggeggeasgc
cgtgaaggtg
gaggcaggcec
caccaactac

caccgcctac

cagggagtac
gaccgtgagc
cagccagccc
caccaggggc
cggegtgcetg

cctgtatata

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

2520



ttcaaacaac
cgatttccag
gacgcccccg
agggaggagt
ccccagagga
gccgaggect
ggcctgtacc
gccctgeccc
<210> 7
<211> 1e01
<212> PRT

<213>

<220>
<223>

<400> 7

Met Ala Leu
1

His Ala Ala

Thr Ser

35

Ser

Val
50

Asp Asn

Pro Leu

65

Lys

Asp Arg Phe

Ser Ser Val

catttatgag
aagaagaaga
cctaccagca
acgacgtgct
ggaagaaccc
acagcgagat
agggcctgag

ccaggtaagt

Pro

Arg Pro

20

Val Gly

Thr Ala

Leu Ile

Thr Gly

85

Gln
100

Ala

Val Thr Ala

Asp

Asp

Val

Phe

70

Ser

Glu

accagtacaa
aggaggatgt
gggccagaac
ggacaagagsg
ccaggaggsc
cggcatgaag
caccgccacc

ttaaac

Artificial Sequence

Synthetic Sequence

Leu

Val

Val

Val
40

Arg

Ser
55

Trp
Ser Ala
Ser

Gly

Asp Leu

20

actactcaag

gaactgaggg

cagctgtaca

agggegcagses
ctgtacaacg
ggcgagagga

aaggacacct

Leu Pro

10

Leu

Met
25

Thr Gln

Ser Ile Thr

Tyr Gln Gln

Ser Tyr Arg

75

Ala
90

Gly Asp

Ala
105

Val Tyr

aggaagatgg
tgaagttcag
acgagctgaa
accccgagat
agctgcagaa

ggagggecaa

acgacgccct

Leu Ala Leu

Ser His Arg

30

Cys Arg Ala

45

Lys Pro

60

Gly

Tyr Thr Gly

Phe Thr Leu

Gln
110

Tyr Cys

ctgtagctgc
caggagcgcc
cctgggcagg
gggcggcaag

ggacaagatg

gggccacgac

gcacatgcag

Leu Leu

15

Phe Met

Ser Gln

Gln Ser

Val Pro

80

Thr
95

Ile

Gln His

2580

2640

2700

2760

2820

2880

2940

2966



Tyr

Gly

Ile

145

Val

Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Pro

Leu

305

Cys

Ser

Gly

130

Gln

Lys

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Glu

290

Asp

Gly

Thr

115

Gly

Leu

Leu

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr

275

Ala

Phe

Val

Pro

Gly

Val

Ser

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Cys

Ala

Leu

Trp

Ser

Gln

Cys

165

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

Arg

Cys

Leu

Thr

Gly

Ser

150

Lys

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Pro

Asp

310

Leu

Phe

Gly

135

Gly

Ala

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ala

295

Ile

Ser

Gly

120

Gly

Pro

Ser

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile

280

Ala

Tyr

Leu

Gly

Asp

Gly

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Gly

Ile

Val

Gly

Ser

Leu

Tyr

170

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

Gly

Trp

Ile

21

Thr

Gly

Lys

155

Thr

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Ala

Ala

315

Thr

Lys

Gly

140

Lys

Phe

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Val

300

Pro

Leu

Leu

125

Gly

Pro

Thr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu

285

His

Leu

Tyr

Asp

Gly

Gly

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

Ala

Cys

Ile

Ser

Glu

Phe

175

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

Arg

Gly

Arg

Lys

Gln

Thr

160

Gly

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg

Gly

Thr

320

Ser



Lys

Arg

Asp

Ala

385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Leu

Ala

Arg

Pro

Phe

370

Pro

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Pro

Arg
530

Ser

Gly

355

Ala

Ala

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Val

515

Pro

Arg

340

Pro

Ala

Tyr

Arg

Met

420

Asn

Met

Gly

Ala

Gln

500

Thr

Asp

325

Leu

Thr

Tyr

Gln

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Ala

Ile

Leu

Arg

Arg

Gln

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Leu

Gln

His

Lys

Ser

375

Gly

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Leu

Met
535

Ser

His

360

Arg

Gln

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Leu

520

Thr

Asp

345

Tyr

Val

Asn

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

505

Pro

Gln

330

Tyr

Gln

Lys

Gln

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Leu

Ser

22

Met

Pro

Phe

Leu

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Ala

Pro

Asn

Tyr

Ser

380

Tyr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

Leu

Ser
540

Met

Ala

365

Arg

Asn

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Leu

525

Ser

Thr

350

Pro

Ser

Glu

Arg

Pro

430

Ala

His

Asp

Asn

Pro

510

Leu

Leu

335

Pro

Pro

Ala

Leu

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

His

Ser

Arg

Arg

Asp

Asn

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Ala

Ala

Ala



Ser

545

Ser

Leu

Phe

Leu

Gly

625

Gly

Val

Leu

Met

Asn

705

Gly

Gln

Arg

Val

Ala

Leu

Ser

Gln

610

Ser

Gly

Gln

Arg

His

690

Ile

Arg

Met

Arg

Gly

Phe

Ile

Gly

595

Pro

Ile

Gly

Leu

Leu

675

Trp

Arg

Phe

Asn

Tyr

Asp

Leu

Thr

580

Ser

Glu

Thr

Gly

Val

660

Ser

Val

Ser

Thr

Ser

740

Trp

Arg

Asn

565

Lys

Gly

Asp

Phe

Ser

645

Glu

Cys

Arg

Asp

Ile

725

Leu

Ser

Val

550

Trp

Val

Ser

Phe

Gly

630

Gly

Ser

Ala

Gln

Gly

710

Ser

Arg

Lys

Thr

Tyr

Ser

Gly

Ala

615

Gln

Gly

Gly

Ala

Ala

695

Ser

Arg

Ala

Ser

Ile

Gln

Asn

Thr

600

Thr

Gly

Gly

Gly

Ser

680

Pro

Trp

Asp

Glu

His

Thr

Gln

Leu

585

Asp

Tyr

Thr

Gly

Gly

665

Gly

Gly

Thr

Asn

Asp

745

Ala

Cys

Lys

570

Gln

Phe

Tyr

Lys

Ser

650

Leu

Phe

Lys

Tyr

Ser

730

Thr

Ser

23

Arg

555

Pro

Ser

Thr

Cys

Val

635

Gly

Val

Thr

Gly

Tyr

715

Lys

Ala

Val

Ala

Gly

Gly

Leu

Gln

620

Glu

Gly

Gln

Phe

Leu

700

Ala

Asn

Val

Thr

Ser

Lys

Val

Thr

605

Gln

Ile

Gly

Pro

Ser

685

Glu

Asp

Thr

Tyr

Asp

Gln

Ala

Pro

590

Ile

Ala

Lys

Gly

Gly

670

Asn

Trp

Ser

Leu

Tyr

750

Tyr

Asp

Pro

575

Ser

Ser

Tyr

Arg

Ser

655

Gly

Tyr

Val

Val

Tyr

735

Cys

Trp

Ile

560

Lys

Arg

Ser

Ser

Thr

640

Gln

Ser

Gly

Ser

Lys

720

Leu

Ala

Gly



Gln

Pro

785

Pro

Leu

Cys

Gly

Val

865

Glu

Asp

Asn

Arg

Glu

945

Ser

Gly

770

Pro

Glu

Asp

Gly

Arg

850

Gln

Glu

Ala

Leu

Asp

930

Gly

Glu

755

Thr

Thr

Ala

Phe

Val

835

Lys

Thr

Glu

Pro

Gly

915

Pro

Leu

Ile

Leu

Pro

Cys

Ala

820

Leu

Lys

Thr

Gly

Ala

900

Arg

Glu

Tyr

Gly

Val

Ala

Arg

805

Cys

Leu

Leu

Gln

Gly

885

Tyr

Arg

Met

Asn

Met
965

Thr

Pro

790

Pro

Asp

Leu

Leu

Glu

870

Cys

Gln

Glu

Gly

Glu

950

Lys

Val

775

Thr

Ala

Ile

Ser

Tyr

855

Glu

Glu

Gln

Glu

Gly

935

Leu

Gly

760

Ser

Ile

Ala

Tyr

Leu

840

Ile

Asp

Leu

Gly

Tyr

920

Lys

Gln

Glu

Ser

Ala

Gly

Ile

825

Val

Phe

Gly

Arg

Gln

905

Asp

Pro

Lys

Arg

Thr

Ser

Gly

810

Trp

Ile

Lys

Cys

Val

890

Asn

Val

Gln

Asp

Arg
970

24

Thr

Gln

795

Ala

Ala

Thr

Gln

Ser

875

Lys

Gln

Leu

Arg

Lys

955

Arg

Thr

780

Pro

Val

Pro

Leu

Pro

860

Cys

Phe

Leu

Asp

Arg

940

Met

Gly

765

Pro

Leu

His

Leu

Tyr

845

Phe

Arg

Ser

Tyr

Lys

925

Lys

Ala

Lys

Ala

Ser

Thr

Ala

830

Cys

Met

Phe

Arg

Asn

910

Arg

Asn

Glu

Gly

Pro

Leu

Arg

815

Gly

Lys

Arg

Pro

Ser

895

Glu

Arg

Pro

Ala

His
975

Arg

Arg

800

Gly

Thr

Arg

Pro

Glu

880

Ala

Leu

Gly

Gln

Tyr

960

Asp



25

Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala

980

985

Leu His Met Gln Ala Leu Pro Pro Arg

995

<210> 8

<211> 3014
<212> DNA
<213>

<220>
<223>

<400> 8
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc

gtgactacat

1000

Artificial Sequence

Synthetic Sequences

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc

gaacatgact

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact

ccececgecegcec

990

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgecctt
gcaggagtaa

ccgggeccac

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg

ccgcaagcat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



taccagccct
aggagcgceag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
cccctggcecc
agcctgagceg
agcgccttcc
aaggtgagca
gacttcaccc
caggcctaca
ggcggeeecs
gagageggcs
ggcttcacct
gagtgggtga
ggcaggttca
ctgagggeceg
gccagcgtga
cccgecccca
cccgaggcct
tgcgacatct
gtgatcaccc

tttatgagac

gaagaagaag

atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctgca
ccagcgtggg
tgaactggta
acctgcagag
tgaccatcag
gcggcagcat
gcageggees
gcggecetggt
tcagcaacta
gcaacatcag
ccatcagcag
aggacaccgc
ccgactactg
ggccccccac
gcaggcccgc
acatctgggc
tgtactgcaa

cagtacaaac

gaggatgtga

acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcctgcag
caccttcggc
cggeggeasgc
gcagcccggce
cggcatgcac
gagcgacggc
ggacaacagc
cgtgtactac
gggccaggec
cceccgececcc
cgeeggegsc
cccecctggcec

acggggcaga

tactcaagag

actgagggtg

26

gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccctgc
cccgacatcc
accatcacct
cccggcaagg
agcaggttca
cccgaggact
cagggcacca
ggcgegeeecs
ggcagcctga
tgggtgaggc
agctggacct
aagaacaccc
tgcgccagga
accctggtga
accatcgcca
gccgtgcaca
ggcacctgceg
aagaaactcc
gaagatggct

aagttcagca

gctccagagt
agctctataa
gtggceggga
tgtacaatga
gegagegeceg
aggacaccta
acttcagcct
ccgtgaccgc
agatgaccca
geagggeceag
cccccaagct
geggeagegs
tcgccaccta
aggtggagat
gcagccaggt
ggctgagetg
aggcccccgg
actacgccga

tgtacctgca

ggtactggag
ccgtgagcag
gccagcccct
ccaggggcct
gecgtgetgcet
tgtatatatt
gtagctgccg

ggagcgecga

gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cctgctgcetg
gagccccagce
ccaggacatc
gctgatcacc
cagcggcacc
ctactgccag
caagaggacc
gcagctggtg
cgccgecagce
caagggcctg
cagcgtgaag
gatgaacagc
caagagccac
caccaccacc
gagcctgagg
ggacttcgcc
gctgagcctg
caaacaacca
atttccagaa

cgccececgcec

1140

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



taccagcagg

gacgtgctgg
aagaaccccc
agcgagatcg
ggcctgagca

aggtaagttt

216> 9
<211> 1004
<212> PRT
<213> Arti

<220>
<223> Synt
<400> 9

Met Ala Leu
1

His Ala Ala

Thr Ser

35

Ser

Val
50

Asp Asn

Pro Leu

65

Lys

Asp Arg Phe

Ser Ser Val

Thr
115

Tyr Ser

gccagaacca gctgtacaac

acaagaggag gggcagggac
aggagggcct gtacaacgag
gcatgaaggg cgagaggagg
ccgccaccaa ggacacctac

aaac

ficial Sequence

hetic Sequence

Val Thr
5

Pro Ala Leu

Arg Pro Val Vval

20

Asp

Val Val

40

Gly Asp Arg

Thr Ala Val Ser

55

Trp

Ile Phe

70

Leu Ser Ala

Thr Gly Ser Ser

85

Gly

Gln
100

Ala Glu Asp Leu

Pro Trp Thr Phe Gly

120

27

gagctgaacc
cccgagatgg
ctgcagaagg
aggggcaagg

gacgccctgc

Leu Pro

10

Leu

Met
25

Thr Gln

Ser Ile Thr

Tyr Gln Gln

Ser Tyr Arg

75

Ala
90

Gly Asp

Ala
105

Val Tyr

Gly Gly Thr

tgggcaggag
gcggcaagcc

acaagatggc

gccacgacgg

acatgcaggc

Leu Ala Leu

Ser His Arg

30

Cys Arg Ala

45

Lys Pro

60

Gly

Tyr Thr Gly

Phe Thr Leu

Gln
110

Tyr Cys

Leu
125

Lys Asp

ggaggagtac
ccagaggagg
cgaggcctac
cctgtaccag

cctgcccccc

Leu Leu

15

Phe Met

Ser Gln

Gln Ser

Val Pro

80

Thr
95

Ile
His

Gln

Ile Lys

2760

2820

2880

2940

3000

3014



Gly

Ile

145

Val

Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Pro

Leu

305

Cys

Lys

Gly

130

Gln

Lys

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Glu

290

Asp

Gly

Arg

Gly

Leu

Leu

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr

275

Ala

Phe

Val

Ser

Gly

Val

Ser

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Cys

Ala

Leu

Arg

Ser

Gln

Cys

165

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

Arg

Cys

Leu

325

Leu

Gly

Ser

150

Lys

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Pro

Asp

310

Leu

Leu

Gly

135

Gly

Ala

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ala

295

Ile

Ser

His

Gly

Pro

Ser

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile

280

Ala

Tyr

Leu

Ser

Gly

Asp

Gly

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Gly

Ile

Val

Asp

Ser

Leu

Tyr

170

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

Gly

Trp

Ile

330

Tyr

28

Gly

Lys

155

Thr

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Ala

Ala

315

Thr

Met

Gly

140

Lys

Phe

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Val

300

Pro

Leu

Asn

Gly

Pro

Thr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu

285

His

Leu

Tyr

Met

Gly

Gly

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

Ala

Cys

Thr

Ser

Glu

Phe

175

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

Arg

Gly

Arg

335

Pro

Gln

Thr

160

Gly

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg

Gly

Thr

320

Ser

Arg



Arg

Asp

Ala

385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Leu

Ala

Gly
545

Pro

Phe

370

Pro

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Pro

Arg

530

Pro

Gly

355

Ala

Ala

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Val

515

Pro

Ser

340

Pro

Ala

Tyr

Arg

Met

420

Asn

Met

Gly

Ala

Gln

500

Thr

Ala

Leu

Thr

Tyr

Gln

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Ala

Gln

Val

Arg

Arg

Gln

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Leu

Pro

Gln
550

Lys

Ser

375

Gly

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Leu

Ala

535

Pro

His

360

Arg

Gln

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Leu

520

Met

Ser

345

Tyr

Val

Asn

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

505

Pro

Ala

Gln

Gln

Lys

Gln

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Leu

Lys

Arg

29

Pro

Phe

Leu

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Ala

Val

Leu
555

Tyr

Ser

380

Tyr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

Leu

Gln

540

Ser

Ala

365

Arg

Asn

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Leu

525

Leu

Ile

350

Pro

Ser

Glu

Arg

Pro

430

Ala

His

Asp

Asn

Pro

510

Leu

Gln

Thr

Pro

Ala

Leu

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

His

Glu

Cys

Arg

Asp

Asn

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Ala

Ala

Ser

Thr
560



Val

Ser

Ser

Asp

Asp

625

Tyr

Gly

Ile

Arg

Ala

705

Gly

Gly

Asp

Gly

Ser

Pro

Thr

Asn

610

Asp

Ala

Gly

Glu

Val

690

Trp

Ala

Ser

Val

Gly

Gly

Gly

Asp

595

Ser

Thr

Met

Gly

Leu

675

Thr

Tyr

Thr

Gly

Ala

755

Gly

Phe

Lys

580

Tyr

Lys

Ala

Asp

Gly

660

Thr

Ile

Gln

Ser

Lys

740

Thr

Thr

Ser

565

Gly

Asn

Ser

Ile

Tyr

645

Ser

Gln

Thr

Gln

Leu

725

Asp

Tyr

Lys

Leu

Leu

Ala

Gln

Tyr

630

Trp

Gly

Ser

Cys

Lys

710

Glu

Tyr

Tyr

Leu

Ile

Glu

Ala

Val

615

Phe

Gly

Gly

Pro

Lys

695

Pro

Thr

Thr

Cys

Glu

Ser

Trp

Phe

600

Phe

Cys

Gln

Gly

Ser

680

Ala

Gly

Gly

Leu

Gln

760

Ile

Tyr

Leu

585

Met

Phe

Ala

Gly

Gly

665

Ser

Ser

Asn

Val

Ser

745

Gln

Lys

Gly

570

Gly

Ser

Lys

Lys

Thr

650

Ser

Phe

Glu

Ala

Pro

730

Ile

Tyr

Arg

30

Val

Val

Arg

Met

Thr

635

Thr

Gly

Ser

Asp

Pro

715

Ser

Thr

Trp

Ala

His

Ile

Leu

Asn

620

Leu

Val

Gly

Val

Ile

700

Arg

Arg

Ser

Ser

Ala

Trp

Trp

Ser

605

Ser

Ile

Thr

Gly

Ser

685

Tyr

Leu

Phe

Leu

Thr

765

Thr

Val

Arg

590

Ile

Leu

Thr

Val

Gly

670

Leu

Asn

Leu

Ser

Gln

750

Pro

Thr

Arg

575

Gly

Thr

Gln

Thr

Ser

655

Ser

Gly

Arg

Ile

Gly

735

Thr

Thr

Thr

Gln

Gly

Lys

Ala

Gly

640

Ser

Asp

Asp

Leu

Ser

720

Ser

Glu

Phe

Pro



Ala

785

Ser

Thr

Ala

Cys

Met

865

Phe

Arg

Asn

Arg

Asn

945

Glu

Gly

770

Pro

Leu

Arg

Gly

Lys

850

Arg

Pro

Ser

Glu

Arg

930

Pro

Ala

His

Arg

Arg

Gly

Thr

835

Arg

Pro

Glu

Ala

Leu

915

Gly

Gln

Tyr

Asp

Pro

Pro

Leu

820

Cys

Gly

Val

Glu

Asp

900

Asn

Arg

Glu

Ser

Gly
980

Pro

Glu

805

Asp

Gly

Arg

Gln

Glu

885

Ala

Leu

Asp

Gly

Glu

965

Leu

Thr

790

Ala

Phe

Val

Lys

Thr

870

Glu

Pro

Gly

Pro

Leu

950

Ile

Tyr

775

Pro

Cys

Ala

Leu

Lys

855

Thr

Gly

Ala

Arg

Glu

935

Tyr

Gly

Gln

Ala

Arg

Cys

Leu

840

Leu

Gln

Gly

Tyr

Arg

920

Met

Asn

Met

Gly

Pro

Pro

Asp

825

Leu

Leu

Glu

Cys

Gln

905

Glu

Gly

Glu

Lys

Leu
985

Thr

Ala

810

Ile

Ser

Tyr

Glu

Glu

890

Gln

Glu

Gly

Leu

Gly

970

Ser

31

Ile

795

Ala

Tyr

Leu

Ile

Asp

875

Leu

Gly

Tyr

Lys

Gln

955

Glu

Thr

780

Ala

Gly

Ile

Val

Phe

860

Gly

Arg

Gln

Asp

Pro

940

Lys

Arg

Ala

Ser

Gly

Trp

Ile

845

Lys

Cys

Val

Asn

Val

925

Gln

Asp

Arg

Thr

Gln

Ala

Ala

830

Thr

Gln

Ser

Lys

Gln

910

Leu

Arg

Lys

Arg

Lys
990

Pro

Val

815

Pro

Leu

Pro

Cys

Phe

895

Leu

Asp

Arg

Met

Gly

975

Asp

Leu

800

His

Leu

Tyr

Phe

Arg

880

Ser

Tyr

Lys

Lys

Ala

960

Lys

Thr



Tyr Asp Ala Leu His Met Gln Ala

995

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

10

DNA
<220>
<223>

<400> 10
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca

taccagccct

aggagcgcag

3023

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc

acgcccccgc

1000

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggcegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc

gtaccagcag

32

Leu Pro Pro Arg

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact
cccecgecegec
gcagcctatc

ggccagaacc

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggececac
gctccagagt

agctctataa

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc

cgagctcaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
cccctggcecc
ctgcaggaga
gtgagcggct
ggcctggagt
atgagcaggc
agcctgcagg
tacgccatgg
ageggegecs
agcttcagcg
tacaacaggc
ggcgccacca
gactacaccc
cagtactgga
accaccaccc
agcctgaggc
gacttcgcct
ctgagcctgg
aaacaaccat
tttccagaag

gcccccgect

gaggagtacg

gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctgca
gcggececcag
tcagcctgat
ggctgggcegt
tgagcatcac
ccgacgacac
actactgggg
geggeagegs
tgagcctggg
tggcctggta
gcctggagac
tgagcatcac
gcacccccac
ccgecccccag
ccgaggcctg
gcgacatcta
tgatcaccct
ttatgagacc
aagaagaagg
accagcaggg

acgtgctgga

cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgccgecagg
cctggtgcag
cagctacggc
gatctggagg
caaggacaac
cgccatctac
ccagggcacc
cggegseesc
cgacagggtg
ccagcagaag
cggegtgccc
cagcctgcag
cttcggcggc
gccecccacc
caggcccgcec
catctgggcc
gtactgcaaa
agtacaaact
aggatgtgaa
ccagaaccag

Caagaggagsg

33

gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccctgc
cccgeccage

cccagccaga

gtgcactggg
ggcggeagea
agcaagagcc
ttctgcgcca
accgtgaccg
agcgacatcg
accatcacct
cccggcaacg
agcaggttca
accgaggacg
ggcaccaagc
cccgecccca
geeggegecs
cccctggecg
cggggcagaa
actcaagagg
ctgagggtga

ctgtacaacg

ggCagggacc

gtggceggga
tgtacaatga
gcgagegeceg
aggacaccta
acttcagcct
ccgtgaccgc
ccgccatggc
ggctgagcat
tgaggcagag
ccgactacaa
aggtgttctt
agaccctgat
tgagcagcgg
agctgaccca
gcaaggccag
cccccaggcect
geggeagegs
tggccaccta
tggagatcaa
ccatcgccag
ccgtgcacac
gcacctgegg
agaaactcct
aagatggctg
agttcagcag
agctgaacct

ccgagatggg

ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cctgctgcetg
caaggtgcag
cacctgcacc
ccccggcaag
cgccgecttc
caagatgaac
caccaccggc
cggegeegsc
gagccccagce
cgaggacatc
gctgatcagc
cagcggcaag
ctactgccag
gagggecgec
ccagcccctg
caggggectg
cgtgctgctg
gtatatattc
tagctgccga
gagcgccgac
gggcaggags

cggcaagccc

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

2760

2820



34

cagaggagga agaaccccca ggagggcctg tacaacgagc tgcagaagga caagatggcc 2880

gaggcctaca gcgagatcgg catgaagggc gagaggagga ggggcaaggg ccacgacggc 2940
ctgtaccagg gcctgagcac cgccaccaag gacacctacg acgccctgca catgcaggcec 3000
ctgcccccca ggtaagttta aac 3023
<210> 11

<211> 687

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 11
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1 5 10 15

His Ala Ala Arg Pro Asp Val Val Met Thr Gln Ser His Arg Phe Met
20 25 30

Ser Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cys Arg Ala Ser Gln
35 40 45

Asp Val Asn Thr Ala Val Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ser
50 55 60

Pro Lys Leu Leu Ile Phe Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro
65 70 75 80

Asp Arg Phe Thr Gly Ser Gly Ser Gly Ala Asp Phe Thr Leu Thr Ile
85 90 95

Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln His
100 105 110

Tyr Ser Thr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Asp Ile Lys
115 120 125

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln
130 135 140



Ile

145

Val

Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Pro

Leu

305

Cys

Lys

Arg

Gln

Lys

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Glu

290

Asp

Gly

Arg

Pro

Leu

Leu

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr

275

Ala

Phe

Val

Ser

Gly

Val

Ser

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Cys

Ala

Leu

Arg

340

Pro

Gln

Cys

165

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

Arg

Cys

Leu

325

Leu

Thr

Ser

150

Lys

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Pro

Asp

310

Leu

Leu

Arg

Gly

Ala

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ala

295

Ile

Ser

His

Lys

Pro

Ser

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile

280

Ala

Tyr

Leu

Ser

His

Asp

Gly

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Gly

Ile

Val

Asp

345

Tyr

Leu

Tyr

170

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

Gly

Trp

Ile

330

Tyr

Gln

35

Lys

155

Thr

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Ala

Ala

315

Thr

Met

Pro

Lys

Phe

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Val

300

Pro

Leu

Asn

Tyr

Pro

Thr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu

285

His

Leu

Tyr

Met

Ala

Gly

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

Ala

Cys

Thr

350

Pro

Glu

Phe

175

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

Arg

Gly

Arg

335

Pro

Pro

Thr

160

Gly

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg

Gly

Thr

320

Ser

Arg

Arg



Asp

Ala

385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Arg

Asn

Leu

545

Glu

Phe

370

Pro

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Met

Ser

530

Asn

Asp

355

Ala

Ala

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Gln

515

Tyr

Asp

Met

Ala

Tyr

Arg

Met

420

Asn

Met

Gly

Ala

Gln

500

Leu

Phe

Gln

Thr

Tyr

Gln

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Leu

Gly

Val

Asp
565

Arg

Gln

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Ser

Lys

Leu

550

Ser

Ser

375

Gly

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Cys

Leu

535

Phe

Asp

360

Arg

Gln

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Ile

520

Glu

Ile

Cys

Val

Asn

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

505

Ala

Ser

Asp

Arg

Lys

Gln

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Leu

Lys

Gln

Asp
570

36

Phe

Leu

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Ser

Leu

Gly

555

Asn

Ser

380

Tyr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

Leu

Ser

540

Asn

Ala

365

Arg

Asn

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Ala

525

Val

Arg

Pro

Ser

Glu

Arg

Pro

430

Ala

His

Asp

Asn

Pro

510

Leu

Ile

Pro

Arg

Ala

Leu

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

Val

Arg

Leu

Thr
575

Asp

Asn

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Tyr

Thr

Asn

Phe

560

Ile



Phe Ile Ile

Thr Ile Ser

595

Ile
610

Lys Ile

Thr
625

Lys Ser

Asn Lys Met

Cys Glu Lys

Glu Leu Gly

675

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

12
2061
DNA

<220>
<223>

<400> 12
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca

gg8Cggaagcc

Ser Met

580

Val Lys

Ser Phe

Asp Ile

Tyr

Cys

Lys

Ile

Lys Asp

Glu Lys

600

Glu
615

Met

Phe Phe

630

Gln Phe

645

Glu
660

Arg

Asp Arg

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat

agatccagct

Glu

Asp

Ser

Ser Ser

Leu Phe

Ile Met

680

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss

ggtgcagagc

37

Ser Gln Pro

585

Ile Ser Thr

Asn Pro Pro

Gln Ser

635

Arg

Ser Tyr Glu

650

Lys Leu Ile

665

Phe Thr Val

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca

gggggatccg

ggccccgacc

Met
590

Arg Gly

Ser
605

Leu Cys

Asp Asn Ile

620

Val Pro Gly

Gly Tyr Phe

Leu Lys Lys

670

Gln Asn Glu

685

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg

g8ggaggags

tgaagaagcc

Ala Val

Glu Asn

Lys Asp

His Asp

640

Leu Ala

655

Glu Asp

Asp

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga

cggcgagacc

60

120

180

240

300

360

420

480



gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
gccctgagcec
gtgatcagga
gaggacatga
atgtacaagg
atcagcaccc
aacatcaagg
aacaagatgc
agggacctgt

ttcaccgtgc

gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tggccctggt
acctgaacga
ccgacagcga
acagccagcc
tgagctgcga
acaccaagag
agttcgagag
tcaagctgat

agaacgagga

cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
gaccaacagc
ccaggtgctg
ctgcagggac

caggggcatg

gaacaagatc
cgacatcatc
cagcagctac
cctgaagaag

C

38

accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atgtacagaa
tacttcggca
ttcatcgacc
aacgccccca
gccgtgacca
atcagcttca
ttcttccaga

gagggctact

gaggacgagc

acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggececac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gcgagegecg
aggacaccta
acttcagcct
tgcagctgct
agctggagag
agggcaacag
ggaccatctt
tcagcgtgaa
aggagatgaa
ggagcgtgcc
tcctggectg

tgggcgacag

gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
gagctgcatc
caagctgagc
gcccctgttc
catcatcagc
gtgcgagaag
ccccecccgac
cggccacgac
cgagaaggag

gagcatcatg

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

2061



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

<220>
<223>

<400>

13
754
PRT

Artificial Sequence

Synthetic Sequence

13

Met Ala Leu

1

His

Ser

Asp

Pro

65

Asp

Ser

Tyr

Gly

Ile

145

Val

Ala

Thr

Val

50

Lys

Arg

Ser

Ser

Gly

130

Gln

Lys

Ala

Ser

35

Asn

Leu

Phe

Val

Thr

115

Gly

Leu

Leu

Pro

Arg

20

Val

Thr

Leu

Thr

Gln

100

Pro

Gly

Val

Ser

Val

5

Pro

Gly

Ala

Ile

Gly

85

Ala

Trp

Ser

Gln

Cys
165

Thr

Asp

Asp

Val

Phe

70

Ser

Glu

Thr

Gly

Ser

150

Lys

Ala

Val

Arg

Ser

55

Ser

Gly

Asp

Phe

Gly

135

Gly

Ala

Leu

Val

Val

40

Trp

Ala

Ser

Leu

Gly

120

Gly

Pro

Ser

Leu

Met

25

Ser

Tyr

Ser

Gly

Ala

105

Gly

Gly

Asp

Gly

Leu

10

Thr

Ile

Gln

Tyr

Ala

920

Val

Gly

Ser

Leu

Tyr
170

39

Pro

Gln

Thr

Gln

Arg

75

Asp

Tyr

Thr

Gly

Lys

155

Thr

Leu

Ser

Cys

Lys

60

Tyr

Phe

Tyr

Lys

Gly

140

Lys

Phe

Ala

His

Arg

45

Pro

Thr

Thr

Cys

Leu

125

Gly

Pro

Thr

Leu

Arg

30

Ala

Gly

Gly

Leu

Gln

110

Asp

Gly

Gly

Asn

Leu

15

Phe

Ser

Gln

Val

Thr

95

Gln

Ile

Ser

Glu

Phe
175

Leu

Met

Gln

Ser

Pro

80

Ile

His

Lys

Gln

Thr

160

Gly



Met

Trp

Gly

Gln

225

Arg

Gln

Pro

Pro

Leu

305

Cys

Lys

Arg

Asp

Ala

Asn

Ile

Arg

210

Ile

Gly

Gly

Pro

Glu

290

Asp

Gly

Arg

Pro

Phe

370

Pro

Trp

Asn

195

Phe

Asn

Glu

Thr

Thr

275

Ala

Phe

Val

Ser

Gly

355

Ala

Ala

Val

180

Thr

Ala

Asn

Ile

Leu

260

Pro

Cys

Ala

Leu

Arg

340

Pro

Ala

Tyr

Lys

Tyr

Phe

Leu

Tyr

245

Val

Ala

Arg

Cys

Leu

325

Leu

Thr

Tyr

Gln

Gln

Thr

Ser

Lys

230

Tyr

Thr

Pro

Pro

Asp

310

Leu

Leu

Arg

Arg

Gln

Ala

Gly

Val

215

Thr

Gly

Val

Thr

Ala

295

Ile

Ser

His

Lys

Ser

375

Gly

Pro

Glu

200

Glu

Glu

Tyr

Ser

Ile

280

Ala

Tyr

Leu

Ser

His

360

Arg

Gln

Gly

185

Ser

Thr

Asp

Asp

Ala

265

Ala

Gly

Ile

Val

Asp

345

Tyr

Val

Asn

Lys

Tyr

Ser

Thr

Gly

250

Thr

Ser

Gly

Trp

Ile

330

Tyr

Gln

Lys

Gln

40

Gly

Phe

Ala

Ala

235

Gly

Thr

Gln

Ala

Ala

315

Thr

Met

Pro

Phe

Leu

Phe

Ala

Thr

220

Thr

Phe

Thr

Pro

Val

300

Pro

Leu

Asn

Tyr

Ser

380

Tyr

Lys

Asp

205

Thr

Tyr

Ala

Pro

Leu

285

His

Leu

Tyr

Met

Ala

365

Arg

Asn

Trp

190

Asp

Ala

Phe

Tyr

Ala

270

Ser

Thr

Ala

Cys

Thr

350

Pro

Ser

Glu

Met

Phe

Tyr

Cys

Trp

255

Pro

Leu

Arg

Gly

Arg

335

Pro

Pro

Ala

Leu

Ala

Lys

Leu

Ala

240

Gly

Arg

Arg

Gly

Thr

320

Ser

Arg

Arg

Asp

Asn



385

Leu

Asp

Gly

Glu

Leu

465

His

Leu

Arg

Asn

Leu

545

Glu

Phe

Thr

Gly

Pro

Leu

Ile

450

Tyr

Met

Leu

Met

Ser

530

Asn

Asp

Ile

Ile

Arg

Glu

Tyr

435

Gly

Gln

Gln

Lys

Gln

515

Tyr

Asp

Met

Ile

Ser
595

Arg

Met

420

Asn

Met

Gly

Ala

Gln

500

Leu

Phe

Gln

Thr

Ser

580

Val

Glu

405

Gly

Glu

Lys

Leu

Leu

485

Ala

Leu

Gly

Val

Asp

565

Met

Lys

390

Glu

Gly

Leu

Gly

Ser

470

Pro

Gly

Ser

Lys

Leu

550

Ser

Tyr

Cys

Tyr

Lys

Gln

Glu

455

Thr

Pro

Asp

Cys

Leu

535

Phe

Asp

Lys

Glu

Asp

Pro

Lys

440

Arg

Ala

Arg

Val

Ile

520

Glu

Ile

Cys

Asp

Lys
600

Val

Gln

425

Asp

Arg

Thr

Gly

Glu

505

Ala

Ser

Asp

Arg

Ser

585

Ile

Leu

410

Arg

Lys

Arg

Lys

Ser

490

Glu

Leu

Lys

Gln

Asp

570

Gln

Ser

41

395

Asp

Arg

Met

Gly

Asp

475

Gly

Asn

Ser

Leu

Gly

555

Asn

Pro

Thr

Lys

Lys

Ala

Lys

460

Thr

Ala

Pro

Leu

Ser

540

Asn

Ala

Arg

Leu

Arg

Asn

Glu

445

Gly

Tyr

Thr

Gly

Ala

525

Val

Arg

Pro

Gly

Ser
605

Arg

Pro

430

Ala

His

Asp

Asn

Pro

510

Leu

Ile

Pro

Arg

Met

590

Cys

Gly

415

Gln

Tyr

Asp

Ala

Phe

495

Met

Val

Arg

Leu

Thr

575

Ala

Glu

400

Arg

Glu

Ser

Gly

Leu

480

Ser

Tyr

Thr

Asn

Phe

560

Ile

Val

Asn



42

Lys Ile Ile Ser Phe Lys Glu Met Asn Pro Pro Asp Asn Ile Lys Asp
610 615 620

Thr Lys Ser Asp Ile Ile Phe Phe Gln Arg Ser Val Pro Gly His Asp
625 630 635 640

Asn Lys Met Gln Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala
645 650 655

Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu Ile Leu Lys Lys Glu Asp
660 665 670

Glu Leu Gly Asp Arg Ser Ile Met Phe Thr Val Gln Asn Glu Asp Thr
675 680 685

Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser
690 695 700

Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly
705 710 715 720

Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Val Ala Ile Ser
725 730 735

Thr Ser Thr Val Leu Leu Cys Gly Leu Ser Ala Val Ser Leu Leu Ala
740 745 750

Cys Tyr

<210> 14

<211> 2273

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 14
atggccttac cagtgaccgc cttgctcctg ccgetggect tgectgectcca cgeccgecagg 60

ccggacgtgg tgatgaccca gagccacagg ttcatgagca ccagcgtggg cgacagggtg 120



agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
gccctgagcec
gtgatcagga

gaggacatga

gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tggccctggt
acctgaacga

ccgacagcga

ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
gaccaacagc
ccaggtgctg

ctgcagggac

43

aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atgtacagaa
tacttcggca
ttcatcgacc

aacgccccca

tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggeccac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gcgagegecg
aggacaccta
acttcagcct
tgcagctgct
agctggagag
agggcaacag

ggaccatctt

ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
gagctgcatc
caagctgagc
gcccctgttc

catcatcagc

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



atgtacaagg
atcagcaccc
aacatcaagg
aacaagatgc
agggacctgt
ttcaccgtgc
accatcgcca
gccgtgcaca
ctgctgtgtg
<210>
<211>

<212>
<213>

15
258
PRT

<220>
<223>
<400> 15

Val Pro Arg
1

Phe Pro Glu

Glu Met

35

Pro

Ala
50

Gly Phe

Gln
65

Pro Leu

Leu Leu Trp

Gln Arg Asp

acagccagcc
tgagctgcga
acaccaagag
agttcgagag
tcaagctgat
agaacgagga
gccagcccct
ccaggggcct

ggctgagcgc

Trp

Thr
20

Val

Arg His

Ile Ser

Met Lys

Ser Arg

85

Met Phe

Arg Gln

Leu

Val

Lys

Leu

70

Ile

Thr

caggggcatg

gaacaagatc
cgacatcatc
cagcagctac
cctgaagaag
caccaccacc
gagcctgagg
ggacttcgcc

tgtgtctctc

Artificial Sequence

Synthetic Sequence

Gln Trp

Ala Arg

Asp Cys

40

His Pro

55

Gly Thr

Lys

Asp

Leu Glu

44

gccgtgacca
atcagcttca
ttcttccaga
gagggctact
gaggacgagc
cccgecccca
cccgaggcct
tgcgacgtgg

ctggcatgct

Ser Gly Pro

10

Cys Vval

25

Lys

Gln Ser Val

Cys Asn Ile

Gln Thr Vval

75

Ala His

920

Leu

Asp Thr Leu

tcagcgtgaa
aggagatgaa
ggagcgtgcc
tcctggectg
tgggcgacag
ggccccccac
gcaggcccgce
ctatctccac

actaagttta

Gly Thr Thr

Thr Glu

30

Tyr

Trp Asp Ala

45

Thr
60

Glu Glu

Pro Cys Asn

Gln Phe Thr

Leu Gly Tyr

gtgcgagaag
cceccecccgac
cggccacgac
cgagaaggag
gagcatcatg
cceccgececcc
cgeceggeggc
gtccactgtc

aac

Lys
15

Arg
Ile His
Phe Lys
Asp

Tyr

Ile
80

Lys

Gln
95

Val

Leu Ala

1800

1860

1920

1980

2040

2100

2160

2220

2273



Asp

Gln

Val

145

Val

Asn

Val

Arg

Ser

225

Lys

Glu

Asp

Ser

130

Phe

Val

Ser

Gln

Asp

210

Lys

Phe

Ile

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

<220>
<223>

<400>

Leu

115

Cys

Trp

His

Thr

Thr

195

Leu

Arg

Leu

16
667
PRT

100

Thr

Pro

Lys

Val

Phe

180

Leu

Cys

Asn

Gln

Trp

Asp

Thr

Met

165

Gly

Glu

Gln

Ile

Cys
245

Cys

Trp

Val

150

Leu

Ser

Ala

Asp

Gln

230

Val

Gly

Arg

135

Ser

Asn

Val

Trp

Pro

215

Phe

Lys

Artificial Sequence

Synthetic Sequence

16

Glu

120

Lys

Arg

Gly

Glu

Val

200

Thr

Ser

Asn

105

Phe

Asp

Arg

Ser

Val

185

Ile

Ile

Cys

Pro

Asn

Cys

Phe

Arg

170

His

His

Lys

Lys

Glu
250

45

Thr

Ser

Ala

155

Ser

Asn

Gly

Glu

Asn

235

Asp

Ser

Asn

140

Glu

Lys

Leu

Gly

Leu

220

Ile

Ser

Lys

125

Asn

Ala

Ile

Gln

Arg

205

Glu

Tyr

Ser

110

Ile

Pro

Ala

Phe

Pro

190

Glu

Ser

Arg

Cys

Asn

Val

Cys

Asp

175

Glu

Asp

Ile

Pro

Thr
255

Tyr

Ser

Asp

160

Lys

Lys

Ser

Ile

Asp

240

Ser

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu



His

Ile

Thr

Gly

65

Tyr

Ser

Ala

Phe

Gly

145

Met

Ser

Thr

Leu

Ala

Lys

Phe

50

Leu

Asn

Ser

Val

Asp

130

Gly

Thr

Ile

Tyr

Ile
210

Ala

Pro

35

Thr

Glu

Glu

Thr

Tyr

115

Tyr

Ser

Gln

Ser

Leu

195

Tyr

Arg

20

Ser

Trp

Lys

Ala

100

Tyr

Trp

Gly

Ala

Cys

180

Tyr

Arg

Pro

Ala

Tyr

Ile

Phe

85

Tyr

Cys

Gly

Gly

Ala

165

Arg

Trp

Met

Glu

Ser

Val

Gly

70

Lys

Met

Ala

Gln

Gly

150

Pro

Ser

Phe

Ser

Val

Val

Met

55

Tyr

Gly

Glu

Arg

Gly

135

Gly

Ser

Ser

Leu

Asn
215

Gln

Lys

40

His

Ile

Lys

Leu

Gly

120

Thr

Ser

Ile

Lys

Gln

200

Leu

Leu

25

Met

Trp

Asn

Ala

Ser

105

Thr

Thr

Gly

Pro

Ser

185

Arg

Ala

10

Gln

Ser

Val

Pro

Thr

920

Ser

Tyr

Leu

Gly

Val

170

Leu

Pro

Ser

46

Gln

Cys

Lys

Tyr

75

Leu

Leu

Tyr

Thr

Gly

155

Thr

Leu

Gly

Gly

Ser

Lys

Gln

60

Asn

Thr

Thr

Tyr

Val

140

Gly

Pro

Asn

Gln

Val
220

Gly

Ala

45

Lys

Asp

Ser

Ser

Gly

125

Ser

Ser

Gly

Ser

Ser

205

Pro

Pro

30

Ser

Pro

Gly

Asp

Glu

110

Ser

Ser

Asp

Glu

Asn

190

Pro

Asp

15

Glu

Gly

Gly

Thr

Lys

95

Asp

Arg

Gly

Ile

Ser

175

Gly

Gln

Arg

Leu

Tyr

Gln

Lys

80

Ser

Ser

Val

Gly

Val

160

Val

Asn

Leu

Phe



Ser

225

Glu

Pro

Thr

Pro

Val

305

Pro

Leu

Asn

Tyr

Ser

385

Tyr

Lys

Lys

Gly

Ala

Phe

Pro

Leu

290

His

Leu

Tyr

Met

Ala

370

Arg

Asn

Arg

Asn

Ser

Glu

Thr

Ala

275

Ser

Thr

Ala

Cys

Thr

355

Pro

Ser

Glu

Arg

Pro

Gly

Asp

Phe

260

Pro

Leu

Arg

Gly

Arg

340

Pro

Pro

Ala

Leu

Gly

420

Gln

Ser

Val

245

Gly

Arg

Arg

Gly

Thr

325

Ser

Arg

Arg

Asp

Asn

405

Arg

Glu

Gly

230

Gly

Ala

Pro

Pro

Leu

310

Cys

Lys

Arg

Asp

Ala

390

Leu

Asp

Gly

Thr

Val

Gly

Pro

Glu

295

Asp

Gly

Arg

Pro

Phe

375

Pro

Gly

Pro

Leu

Ala

Tyr

Thr

Thr

280

Ala

Phe

Val

Ser

Gly

360

Ala

Ala

Arg

Glu

Tyr

Phe

Tyr

Lys

265

Pro

Cys

Ala

Leu

Arg

345

Pro

Ala

Tyr

Arg

Met

425

Asn

Thr

Cys

250

Leu

Ala

Arg

Cys

Leu

330

Leu

Thr

Tyr

Gln

Glu

410

Gly

Glu

47

Leu

235

Met

Glu

Pro

Pro

Asp

315

Leu

Leu

Arg

Arg

Gln

395

Glu

Gly

Leu

Arg

Gln

Leu

Thr

Ala

300

Ile

Ser

His

Lys

Ser

380

Gly

Tyr

Lys

Gln

Ile

His

Lys

Ile

285

Ala

Tyr

Leu

Ser

His

365

Arg

Gln

Asp

Pro

Lys

Ser

Leu

Arg

270

Ala

Gly

Ile

Val

Asp

350

Tyr

Val

Asn

Val

Gln

430

Asp

Arg

Glu

255

Thr

Ser

Gly

Trp

Ile

335

Tyr

Gln

Lys

Gln

Leu

415

Arg

Lys

Val

240

Tyr

Thr

Gln

Ala

Ala

320

Thr

Met

Pro

Phe

Leu

400

Asp

Arg

Met



Ala

Lys

465

Thr

Glu

Gly

Ala

Arg

545

Leu

Glu

Asn

Lys

Leu

625

Phe

Glu

450

Gly

Tyr

Gly

Pro

Leu

530

Gln

Val

Trp

Thr

Arg

610

Thr

Leu

435

Ala

His

Asp

Arg

Met

515

Val

Leu

Pro

Ser

Gly

595

Lys

Cys

Glu

Tyr

Asp

Ala

Gly

500

Tyr

Thr

Ile

Glu

Ala

580

Asn

Pro

Pro

Arg

Ser

Gly

Leu

485

Ser

Arg

Asn

Asp

Phe

565

Phe

Asn

Pro

Ser

Phe
645

Glu

Leu

470

His

Leu

Met

Ser

Ile

550

Leu

Ser

Glu

Ser

Cys

630

Lys

Ile

455

Tyr

Met

Leu

Gln

Gln

535

Val

Pro

Cys

Arg

Thr

615

Asp

Ser

440

Gly

Gln

Gln

Thr

Leu

520

Gly

Asp

Ala

Phe

Ile

600

Asn

Ser

Leu

Met

Gly

Ala

Cys

505

Leu

Gln

Gln

Pro

Gln

585

Ile

Ala

Tyr

Leu

Lys

Leu

Leu

490

Gly

Ser

Asp

Leu

Glu

570

Lys

Asn

Gly

Glu

Gln
650

48

Gly

Ser

475

Pro

Asp

Cys

Arg

Lys

555

Asp

Ala

Val

Arg

Lys

635

Lys

Glu

460

Thr

Pro

Val

Ile

His

540

Asn

Val

Gln

Ser

Arg

620

Lys

Met

445

Arg

Ala

Arg

Glu

Ala

525

Met

Tyr

Glu

Leu

Ile

605

Gln

Pro

Ile

Arg

Thr

Gly

Glu

510

Leu

Ile

Val

Thr

Lys

590

Lys

Lys

Pro

His

Arg

Lys

Ser

495

Asn

Ser

Arg

Asn

Asn

575

Ser

Lys

His

Lys

Gln
655

Gly

Asp

480

Gly

Pro

Leu

Met

Asp

560

Cys

Ala

Leu

Arg

Glu

640

His



49

Leu Ser Ser Arg Thr His Gly Ser Glu Asp Ser

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

<220>
<223>

<400>

atggccttac cagtgaccgc cttgctcctg
ccggaggtcc agctgcagca gtctggacct
atgtcctgca aggcttctgg atacacattc
aagcctgggc agggccttga gtggattgga
tacaatgaga agttcaaagg caaggccaca
tacatggagc tcagcagcct gacctctgag
acttattact acggtagtag ggtatttgac
tcctcaggtg gagggggctc aggceggaggt
atgactcagg ctgcaccctc tatacctgtc
aggtctagta agagtctcct gaatagtaat
aggccaggcc agtctcctca gctcctgata
ccagacaggt tcagtggcag tgggtcagga
gaggctgagg atgtgggtgt ttattactgt
ggtgctggga ccaagctgga gctgaaacgg
ccggecgecca ccatcgegtc gcagcccctg
gcgggeggcg cagtgcacac gaggggectg
cccttggecg ggacttgtgg ggtccttctc
agtaagagga gcaggctcct gcacagtgac
cccacccgca agcattacca gccctatgec

agagtgaagt tcagcaggag cgcagacgcc

660

17

2012

DNA

Artificial Sequence

Synthetic Sequence

17

665

ccgctggect
gagctgataa
actagctatg
tatattaatc
ctgacttcag
gactctgcgg
tactggggcc
ggctctggeg
actcctggag
ggcaacactt
tatcggatgt
actgctttca
atgcaacatc
accacgacgc
tccctgegcec
gacttcgcct
ctgtcactgg
tacatgaaca
ccaccacgcg

cccgcgtacc

tgctgctcca
agcctggggc
ttatgcactg
cttacaatga
acaaatcctc
tctattactg
aaggcaccac
gtggaggctc
agtcagtatc
acttgtattg
ccaaccttgc
cactgagaat
tagaatatcc
cagcgccgceg
cagaggcgtg
gtgatatcta
ttatcaccct
tgactccccg

acttcgcagc

agcagggcca

cgccgecagg
ttcagtgaag
ggtgaagcag
tggtactaag
cagcacagcc
tgcaagaggg
tctcacagtc
ggacattgtg
catctcctgc
gttcctgcag
ctcaggagtc
cagtagagtg
gttcacgttc
accaccaaca
ccggccagceg
catctgggcg
ttactgcagg
ccgeeeeggg
ctatcgctcc

gaaccagctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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tataacgagc tcaatctagg acgaagagag gagtacgatg

cgggaccctg agatgggggg aaagccgcag agaaggaaga

aatgaactgc agaaagataa gatggcggag gcctacagtg

cgccggaggg gcaaggggca cgatggectt taccagggtc

acctacgacg cccttcacat gcaggccctg ccccctegeg

agcctgctga cctgeggega tgtggaagaa aacccgggcec

ctgagctgca tcgccctgag cctggeccctg gtgaccaaca

atgatcagga tgaggcagct gatcgacatc gtggaccagc

ctggtgcccg agttcctgecc cgcccccgag gacgtggaga

ttcagctgct tccagaaggc ccagctgaag agcgccaaca

atcaacgtga gcatcaagaa gctgaagagg aagcccccca

cagaagcaca ggctgacctg ccccagctgc gacagctacg

ttcctggaga ggttcaagag cctgctgcag aagatgatcc

acccacggca gcgaggacag ctaagtttaa ac

<210> 18
<211> 1055
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 18
Asp Arg Met Ala Leu
1 5

Leu Leu His Ala Ala
20

Ser Leu Ser Ala Ser
35

Ser Ser Ser Val Ser
50

Pro Val Thr Ala Leu Leu
10

Arg Pro Asp Ile Gln Met
25

Val Gly Asp Arg Val Thr
40

Tyr Met Asn Trp Tyr Gln
55

ttttggacaa

accctcagga

agattgggat

tcagtacagc

gcageggega

ccatgtacag

gccagggceca

tgaagaacta

ccaactgcga

ccggcaacaa

gcaccaacgc

agaagaagcc

accagcacct

Leu Pro

Thr Gln

Ile Thr
45

Gln Thr
60

Leu

Ser

30

Cys

Pro

gagacgtggc
aggcctgtac
gaaaggcgag
caccaaggac
aggeegegsgce
aatgcagctg
ggacaggcac
cgtgaacgac
gtggagcgcc
cgagaggatc
cggcaggagg
ccccaaggag

gagcagcagg

Ala Leu

15

Pro Ser

Ser Ala

Gly Lys

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2012



Ala

65

Pro

Ile

Trp

Gly

Val

145

Leu

Met

Tyr

Asp

Gln

225

Arg

Pro

Pro

Pro

Ser

Ser

Ser

Gly

130

Gln

Arg

His

Ile

Arg

210

Met

Tyr

Val

Ala

Lys

Arg

Ser

Ser

115

Gly

Leu

Leu

Trp

Asn

195

Phe

Asp

Tyr

Thr

Pro

Arg

Phe

Leu

100

Asn

Gly

Val

Ser

Val

180

Pro

Thr

Ser

Asp

Val

260

Thr

Trp

Ser

85

Gln

Pro

Ser

Gln

Cys

165

Arg

Ser

Ile

Leu

Asp

245

Ser

Ile

Ile

70

Gly

Pro

Phe

Gly

Ser

150

Lys

Gln

Arg

Ser

Arg

230

His

Ser

Ala

Tyr

Ser

Glu

Thr

Gly

135

Gly

Ala

Ala

Gly

Arg

215

Pro

Tyr

Thr

Ser

Asp

Gly

Asp

Phe

120

Gly

Gly

Ser

Pro

Tyr

200

Asp

Glu

Cys

Thr

Gln

Thr

Ser

Ile

105

Gly

Gly

Gly

Gly

Gly

185

Thr

Asn

Asp

Leu

Thr

265

Pro

Ser

Gly

920

Ala

Gln

Ser

Val

Tyr

170

Lys

Asn

Ser

Thr

Asp

250

Pro

Leu

51

Lys

75

Thr

Thr

Gly

Gly

Val

155

Thr

Gly

Tyr

Lys

Gly

235

Tyr

Ala

Ser

Leu

Asp

Tyr

Thr

Gly

140

Gln

Phe

Leu

Asn

Asn

220

Val

Trp

Pro

Leu

Ala

Tyr

Tyr

Lys

125

Gly

Pro

Thr

Glu

Gln

205

Thr

Tyr

Gly

Arg

Arg

Ser

Thr

Cys

110

Leu

Gly

Gly

Arg

Trp

190

Lys

Ala

Phe

Gln

Pro

270

Pro

Gly

Phe

95

Gln

Gln

Ser

Arg

Tyr

175

Ile

Val

Phe

Cys

Gly

255

Pro

Glu

Val

80

Thr

Gln

Ile

Gln

Ser

160

Thr

Gly

Lys

Leu

Ala

240

Thr

Thr

Ala



Cys

Ala

305

Leu

Arg

Pro

Ala

Tyr

385

Arg

Met

Asn

Met

Gly

465

Ala

Arg

290

Cys

Leu

Leu

Thr

Tyr

370

Gln

Glu

Gly

Glu

Lys

450

Leu

Leu

275

Pro

Asp

Leu

Leu

Arg

355

Arg

Gln

Glu

Gly

Leu

435

Gly

Ser

Pro

Ala

Ile

Ser

His

340

Lys

Ser

Gly

Tyr

Lys

420

Gln

Glu

Thr

Pro

Ala

Tyr

Leu

325

Ser

His

Arg

Gln

Asp

405

Pro

Lys

Arg

Ala

Arg
485

Gly

Ile

310

Val

Asp

Tyr

Val

Asn

390

Val

Gln

Asp

Arg

Thr

470

Gly

Gly

295

Trp

Ile

Tyr

Gln

Lys

375

Gln

Leu

Arg

Lys

Arg

455

Lys

Ser

280

Ala

Ala

Thr

Met

Pro

360

Phe

Leu

Asp

Arg

Met

440

Gly

Asp

Gly

Val

Pro

Leu

Asn

345

Tyr

Ser

Tyr

Lys

Lys

425

Ala

Lys

Thr

Glu

His

Leu

Tyr

330

Met

Ala

Arg

Asn

Arg

410

Asn

Glu

Gly

Tyr

Gly
490

52

Thr

Ala

315

Cys

Thr

Pro

Ser

Glu

395

Arg

Pro

Ala

His

Asp

475

Arg

Arg

300

Arg

Pro

Pro

Ala

380

Leu

Gly

Gln

Tyr

Asp

460

Ala

Gly

285

Gly

Thr

Ser

Arg

Arg

365

Asp

Asn

Arg

Glu

Ser

445

Gly

Leu

Ser

Leu

Cys

Lys

Arg

350

Asp

Ala

Leu

Asp

Gly

430

Glu

Leu

His

Leu

Asp

Gly

Arg

335

Pro

Phe

Pro

Gly

Pro

415

Leu

Ile

Tyr

Met

Leu
495

Phe

Val

320

Ser

Gly

Ala

Ala

Arg

400

Glu

Tyr

Gly

Gln

Gln

480

Thr



Cys

Ala

Ala

Leu

545

Val

Arg

Leu

Ile

Ser

625

Val

Arg

Leu

Val

Phe

Gly

Ser

Cys

530

Leu

Ser

Glu

Arg

Asp

610

Leu

Ala

Val

Gln

Asp

690

Gln

Asp

Leu

515

Arg

Leu

Gly

Gly

Gln

595

Gly

Thr

Lys

Val

Pro

675

Leu

Gly

Val

500

Asp

Val

Ala

Ala

Pro

580

Gly

Pro

Gly

Ala

Ala

660

Leu

Pro

Arg

Glu

Pro

Leu

Ala

Arg

565

Glu

Met

Leu

Gly

Gly

645

Gly

Arg

Pro

Leu

Glu

Glu

Pro

Ala

550

Ala

Leu

Phe

Ser

Leu

630

Val

Glu

Ser

Ala

Leu

Asn

Ala

Trp

535

Cys

Ser

Ser

Ala

Trp

615

Ser

Tyr

Gly

Ala

Ser

695

His

Pro

Pro

520

Ala

Ala

Pro

Pro

Gln

600

Tyr

Tyr

Tyr

Ser

Ala

680

Ser

Leu

Gly

505

Trp

Leu

Val

Gly

Asp

585

Leu

Ser

Lys

Val

Gly

665

Gly

Glu

Ser

Pro

Pro

Val

Phe

Ser

570

Asp

Val

Asp

Glu

Phe

650

Ser

Ala

Ala

Ala

53

Met

Pro

Ala

Leu

555

Ala

Pro

Ala

Pro

Asp

635

Phe

Val

Ala

Arg

Gly

Glu

Ala

Gly

540

Ala

Ala

Ala

Gln

Gly

620

Thr

Gln

Ser

Ala

Asn

700

Gln

Tyr

Pro

525

Leu

Cys

Ser

Gly

Asn

605

Leu

Lys

Leu

Leu

Leu

685

Ser

Arg

Ala

510

Arg

Leu

Pro

Pro

Leu

590

Val

Ala

Glu

Glu

Ala

670

Ala

Ala

Leu

Ser

Ala

Leu

Trp

Arg

575

Leu

Leu

Gly

Leu

Leu

655

Leu

Leu

Phe

Gly

Asp

Arg

Leu

Ala

560

Leu

Asp

Leu

Val

Val

640

Arg

His

Thr

Gly

Val



705

His

Gly

Gly

Leu

Arg

785

Asn

Pro

Ile

Glu

Leu

865

His

Ser

Glu

Leu

Ala

Leu

Leu

770

Met

Ser

Lys

Glu

Ser

850

Leu

Asp

Asn

Glu

His

Thr

Pro

755

Lys

Gln

Gly

Thr

Asp

835

Asp

Glu

Thr

Gly

Lys
915

Thr

Val

740

Ser

Gln

Leu

Ile

Glu

820

Leu

Val

Leu

Val

Asn

900

Asn

Glu

725

Leu

Pro

Ala

Leu

His

805

Ala

Ile

His

Gln

Glu

885

Val

Ile

710

Ala

Gly

Arg

Gly

Ser

790

Val

Asn

Gln

Pro

Val

870

Asn

Thr

Lys

Arg

Leu

Ser

Asp

775

Cys

Phe

Trp

Ser

Ser

855

Ile

Leu

Glu

Glu

Ala

Phe

Glu

760

Val

Ile

Ile

Val

Met

840

Cys

Ser

Ile

Ser

Phe
920

Arg

Arg

745

Gly

Glu

Ala

Leu

Asn

825

His

Lys

Leu

Ile

Gly

905

Leu

His

730

Val

Ser

Glu

Leu

Gly

810

Val

Ile

Val

Glu

Leu

890

Cys

Gln

54

715

Ala

Thr

Gly

Asn

Ser

795

Cys

Ile

Asp

Thr

Ser

875

Ala

Lys

Ser

Trp

Pro

Ala

Pro

780

Leu

Phe

Ser

Ala

Ala

860

Gly

Asn

Glu

Phe

Gln

Glu

Thr

765

Gly

Ala

Ser

Asp

Thr

845

Met

Asp

Asn

Cys

Val
925

Leu

Ile

750

Asn

Pro

Leu

Ala

Leu

830

Leu

Lys

Ala

Ser

Glu

910

His

Thr

735

Pro

Phe

Met

Val

Gly

815

Lys

Tyr

Cys

Ser

Leu

895

Glu

Ile

720

Gln

Ala

Ser

Tyr

Thr

800

Leu

Lys

Thr

Phe

Ile

880

Ser

Leu

Val



55

Gln Met Phe Ile Asn Thr Ser Ser Gly Gly Gly Ser Gly Gly Gly Gly

930 935

940

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Leu

945 950

955 960

Gln Ala Pro Arg Arg Ala Arg Gly Cys Arg Thr Leu Gly Leu Pro Ala

965

970 975

Leu Leu Leu Leu Leu Leu Leu Arg Pro Pro Ala Thr Arg Gly Ile Thr

980

Cys Pro Pro Pro Met Ser Val Glu
995 1000

985 990

His Ala Asp Ile Trp Val Lys Ser
1005

Tyr Ser Leu Tyr Ser Arg Glu Arg Tyr Ile Cys Asn Ser Gly Phe
1010 1015 1020

Lys Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu Cys Val Leu Asn
1025 1030 1035

Lys Ala Thr Asn Val Ala His Trp Thr Thr Pro Ser Leu Lys Cys
1040 1045 1050

Ile Arg
1055

<210> 19

<211> 3170

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 19
atggccttac cagtgaccgc cttgctcctg

ccggacatcc agatgaccca gagccccagc
accatcacct gcagcgccag cagcagegtg

ggcaaggccc ccaagagatg gatctacgac

ccgctggect tgctgectcca cgeccgecagg
agcctgagcg ccagecgtggg cgacagagtg
agctacatga actggtacca gcagaccccc

accagcaagc tggccagecgg cgtgcccage

60

120

180

240



agattcagcg
gaggacatcg
ggcaccaagc
agccaggtgc
ctgagctgca
gccecccggea
tacaaccaga
ttcctgcaga
tacgacgacc
accacgacgc
tccctgegcec
gacttcgcct
ctgtcactgg
tacatgaaca
ccaccacgcg
cccgcgtacc
gagtacgatg
agaaggaaga
gcctacagtg
taccagggtc
ccccctcegeg
aacccgggec
ccecgegececc
ctgctgetgc
ggggctcegeg
tcgcccgacg

gcccaaaatg

gcageggeag
ccacctacta
tgcagatcgg
agctggtgca
aggccagegg
agggcctgga
aggtgaagga
tggacagcct
actactgcct
cagcgccgceg
cagaggcgtg
gtgatatcta
ttatcaccct
tgactccccg
acttcgcagc
agcagggcca
ttttggacaa
accctcagga
agattgggat
tcagtacagc
gcageggega
ccatggaata
gcgctecgegc
tgctcgetgc
cctcgececgg
atcccgeccgg

ttctgctgat

cggcaccgac
ctgccagcag
cggegseesc
gageggegec
ctacaccttc
gtggatcggc
cagattcacc
gagacccgag
ggactactgg
accaccaaca
ccggccagceg
catctgggcg
ttactgcagg
ccgeceeeggg
ctatcgctcc
gaaccagctc
gagacgtggc
aggcctgtac
gaaaggcgag
caccaaggac
aggcegegsc
cgcctctgac
ctgccgcgta
cgcctgegcec
ctccgeggcec

cctcttggac

cgatgggccc

56

tacaccttca
tggagcagca
ageggegecg
ggcgtggtgc
accagataca
tacatcaacc
atcagcagag
gacaccggcg
ggccagggea
ccggegecca
gcgeeesscs
cccttggecg
agtaagagga
cccacccgcea
agagtgaagt
tataacgagc
cgggaccctg
aatgaactgc
cgceggagsg
acctacgacg
agcctgctga
gcttcactgg
ctgccttggg
gtcttcctcg
agcccgagac
ctgcggeagg

ctgagctggt

ccatcagcag
accccttcac
geggeagegs
agcccggceag
ccatgcactg
ccagcagagg
acaacagcaa
tgtacttctg
cccccgtgac
ccatcgcgtc
cagtgcacac
ggacttgtgg
gcaggctcct
agcattacca
tcagcaggag
tcaatctagg

agatggggss

agaaagataa

gcaaggggca
cccttcacat
cctgcggcga
accccgaagc
ccctggtcgc
cctgcccctg
tccgegaggg
gcatgtttgc

acagtgaccc

cctgcagccc
cttcggccag
cggegeegsc
aagcctgaga
ggtgagacag
ctacaccaac
gaacaccgcc
cgccagatac
cgtgagcagc
gcagcccctg
gaggggsgctg
ggtccttctc
gcacagtgac
gccctatgcec
cgcagacgcc
acgaagagag
aaagccgcag
gatggcggag
cgatggcctt
gcaggccctg
tgtggaagaa
cccgtggect
ggggctgetg
ggccgtgtcc
tcccgagett
gcagctggtg

aggcctggca

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



ggcgtgtccc
aaggctggag
ggctcaggcet
gccgeectgg
ttcggtttcc
cacactgagg
ctcttccggg
ggagctacta
atgtacagaa
ggcatccacg
tgggtgaacg
gacgccaccc
tgcttcctgce
accgtggaga
gagagcggct
agcttcgtgc
ggcggcetcecg
cccagaagag
ctgagacccc
gacatctggg
ttcaagagaa
gtggcccact
<210>
<211>

<212>
<213>

20
1066
PRT

<220>

<223>

<400> 20

tgacggggss

tctactatgt
ccgtttcact
ctttgaccgt
agggccgctt
ccagggcacg
tgacccccga
acttcagcct
tgcagctgct
tgttcatcct
tgatcagcga
tgtacaccga
tggagctgca
acctgatcat
gcaaggagtg
acatcgtgca
gegeeegsees
ccagaggctg
ccgccaccag
tgaagagcta
aggccggcac

ggaccacccc

cctgagctac
cttctttcaa
tgcgctgcac
ggacctgcca
gctgcacctg
ccatgcctgg
aatcccagcc
gctgaagcag
gagctgcatc
gggctgcttc
cctgaagaag
gagcgacgtg
ggtgatcagc
cctggccaac
cgaggagctg
gatgttcatc
ctccggeggc
cagaaccctg
aggcatcacc
cagcctgtac
cagcagcctg

cagcctgaag

Artificial Sequence

Synthetic Sequence

57

aaagaggaca
ctagagctgc
ctgcagccac
cccgcctcect
agtgccggcc
cagcttaccc
ggactccctt
gctggagacg
gccctgagcec
agcgccggcec
atcgaggacc
caccccagct
ctggagagcg
aacagcctga
gaggagaaga
aacaccagct
ggcggcetecg
ggcctgecccg
tgcccccccc
agcagagaga
accgagtgcg

tgcatcagat

cgaaggagct
ggcgegtggt
tgcgctctgc
ccgaggctcg
agcgeetggg
agggcgcecac
caccgaggtc
tggaggagaa
tggccctggt
tgcccaagac
tgatccagag
gcaaggtgac
gcgacgcecag
gcagcaacgg
acatcaagga
ccggeggesg
gcggeggctc
ccctgectgcet
ccatgagcgt
gatacatctg
tgctgaacaa

aagtttaaac

ggtggtggcec
ggeegegegag
tgctggggcc
gaactcggcc
cgtccatctt
agtcttggga
ggaaggaagc
ccctggacct
gaccaacagc
cgaggccaac
catgcacatc
cgccatgaag
catccacgac
caacgtgacc
gttcctgcag
ctccggeggc
cctgcaggcc
gctgectgetg
ggagcacgcc
caacagcggc

ggccaccaac

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3170



Asp

Leu

Asp

Ser

Trp

65

Ala

Ser

Val

Gly

Gly

145

Glu

Gly

Gly

Thr

Arg

Leu

Ser

Ser

50

Tyr

Ser

Gly

Ala

Gly

130

Ser

Val

Tyr

Gln

Asp

Thr

Leu

Leu

35

Gln

Gln

Thr

Thr

Val

115

Thr

Gly

Val

Thr

Gly

195

Tyr

Met

His

20

Ala

Ser

Gln

Arg

Asp

100

Tyr

Lys

Gly

Lys

Phe

180

Leu

Asp

Ala

Ala

Val

Leu

Lys

Glu

85

Phe

Tyr

Leu

Gly

Pro

165

Thr

Asp

Glu

Leu

Ala

Ser

Leu

Pro

70

Ser

Thr

Cys

Glu

Gly

150

Gly

Ser

Trp

Lys

Pro

Arg

Leu

Tyr

55

Gly

Gly

Leu

Gln

Ile

135

Ser

Ala

Tyr

Ile

Phe

Val

Pro

Gly

40

Ser

Gln

Val

Thr

Gln

120

Lys

Gln

Ser

Val

Gly

200

Lys

Thr

Asp

25

Glu

Thr

Ser

Pro

Ile

105

Tyr

Gly

Val

Val

Ile

185

Tyr

Gly

Ala

10

Ile

Arg

Asn

Pro

Asp

920

Ser

Tyr

Gly

Gln

Lys

170

His

Ile

Lys

58

Leu

Val

Val

Gln

Lys

75

Arg

Ser

Ser

Gly

Leu

155

Met

Trp

Asn

Ala

Leu

Met

Thr

Lys

60

Leu

Phe

Val

Tyr

Gly

140

Gln

Ser

Val

Pro

Thr

Leu

Thr

Met

45

Asn

Leu

Ser

Gln

Arg

125

Ser

Gln

Cys

Arg

Tyr

205

Leu

Pro

Gln

30

Asn

Tyr

Ile

Gly

Ala

110

Thr

Gly

Ser

Lys

Gln

190

Asn

Thr

Leu

15

Ser

Cys

Leu

Tyr

Ser

95

Glu

Phe

Gly

Gly

Ala

175

Lys

Asp

Ser

Ala

Pro

Lys

Ala

Trp

80

Gly

Asp

Gly

Gly

Pro

160

Ser

Pro

Gly

Asp



Thr

225

Asp

Gly

Ser

Ala

Gly

305

Ile

Val

Asp

Tyr

Val

385

Asn

Val

210

Ser

Thr

Ala

Thr

Ser

290

Gly

Trp

Ile

Tyr

Gln

370

Lys

Gln

Leu

Thr

Ala

Trp

Thr

275

Gln

Ala

Ala

Thr

Met

355

Pro

Phe

Leu

Asp

Ser

Val

Phe

260

Thr

Pro

Val

Pro

Leu

340

Asn

Tyr

Ser

Tyr

Lys
420

Thr

Tyr

245

Ala

Pro

Leu

His

Leu

325

Tyr

Met

Ala

Arg

Asn

405

Arg

Ala

230

Tyr

Tyr

Ala

Ser

Thr

310

Ala

Cys

Thr

Pro

Ser

390

Glu

Arg

215

Tyr

Cys

Trp

Pro

Leu

295

Arg

Gly

Arg

Pro

Pro

375

Ala

Leu

Gly

Met

Ala

Gly

Arg

280

Arg

Gly

Thr

Ser

Arg

360

Arg

Asp

Asn

Arg

Glu

Arg

Gln

265

Pro

Pro

Leu

Cys

Lys

345

Arg

Asp

Ala

Leu

Asp
425

Leu

Glu

250

Gly

Pro

Glu

Asp

Gly

330

Arg

Pro

Phe

Pro

Gly

410

Pro

59

Ser

235

Lys

Thr

Thr

Ala

Phe

315

Val

Ser

Gly

Ala

Ala

395

Arg

Glu

220

Ser

Asp

Leu

Pro

Cys

300

Ala

Leu

Arg

Pro

Ala

380

Tyr

Arg

Met

Leu

Asn

Val

Ala

285

Arg

Cys

Leu

Leu

Thr

365

Tyr

Gln

Glu

Gly

Arg

Tyr

Thr

270

Pro

Pro

Asp

Leu

Leu

350

Arg

Arg

Gln

Glu

Gly
430

Ser

Ala

255

Val

Thr

Ala

Ile

Ser

335

His

Lys

Ser

Gly

Tyr

415

Lys

Glu

240

Thr

Ser

Ile

Ala

Tyr

320

Leu

Ser

His

Arg

Gln

400

Asp

Pro



Gln

Asp

Arg

465

Thr

Gly

Glu

Glu

Pro

545

Ala

Ala

Leu

Phe

Ser

625

Leu

Arg

Lys

450

Arg

Lys

Ser

Asn

Ala

530

Trp

Cys

Ser

Ser

Ala

610

Trp

Ser

Arg

435

Met

Gly

Asp

Gly

Pro

515

Pro

Ala

Ala

Pro

Pro

595

Gln

Tyr

Tyr

Lys

Ala

Lys

Thr

Glu

500

Gly

Trp

Leu

Val

Gly

580

Asp

Leu

Ser

Lys

Asn

Glu

Gly

Tyr

485

Gly

Pro

Pro

Val

Phe

565

Ser

Asp

Val

Asp

Glu

Pro

Ala

His

470

Asp

Arg

Met

Pro

Ala

550

Leu

Ala

Pro

Ala

Pro

630

Asp

Gln

Tyr

455

Asp

Ala

Gly

Glu

Ala

535

Gly

Ala

Ala

Ala

Gln

615

Gly

Thr

Glu

440

Ser

Gly

Leu

Ser

Tyr

520

Pro

Leu

Cys

Ser

Gly

600

Asn

Leu

Lys

Glu

Leu

His

Leu

505

Ala

Arg

Leu

Pro

Pro

585

Leu

Val

Ala

Glu

Leu

Ile

Tyr

Met

490

Leu

Ser

Ala

Leu

Trp

570

Arg

Leu

Leu

Gly

Leu

60

Tyr

Gly

Gln

475

Gln

Thr

Asp

Arg

Leu

555

Ala

Leu

Asp

Leu

Val

635

Val

Asn

Met

460

Gly

Ala

Cys

Ala

Ala

540

Leu

Val

Arg

Leu

Ile

620

Ser

Val

Glu

445

Lys

Leu

Leu

Gly

Ser

525

Cys

Leu

Ser

Glu

Arg

605

Asp

Leu

Ala

Leu

Gly

Ser

Pro

Asp

510

Leu

Arg

Leu

Gly

Gly

590

Gln

Gly

Thr

Lys

Gln

Glu

Thr

Pro

495

Val

Asp

Val

Ala

Ala

575

Pro

Gly

Pro

Gly

Ala

Lys

Arg

Ala

480

Arg

Glu

Pro

Leu

Ala

560

Arg

Glu

Met

Leu

Gly

640

Gly



Val

Glu

Ser

Ala

705

Leu

Ala

Gly

Arg

Gly

785

Ser

Val

Asn

Gln

Tyr

Gly

Ala

690

Ser

His

Arg

Leu

Ser

770

Asp

Cys

Phe

Trp

Ser
850

Tyr

Ser

675

Ala

Ser

Leu

Ala

Phe

755

Glu

Val

Ile

Ile

Val

835

Met

Val

660

Gly

Glu

Ser

Arg

740

Arg

Gly

Glu

Ala

Leu

820

Asn

His

645

Phe

Ser

Ala

Ala

Ala

725

His

Val

Ser

Glu

Leu

805

Gly

Val

Ile

Phe

Val

Ala

Arg

710

Gly

Ala

Thr

Gly

Asn

790

Ser

Cys

Ile

Asp

Gln

Ser

Ala

695

Asn

Gln

Trp

Pro

Ala

775

Pro

Leu

Phe

Ser

Ala
855

Leu

Leu

680

Leu

Ser

Arg

Gln

Glu

760

Thr

Gly

Ala

Ser

Asp

840

Thr

Glu

665

Ala

Ala

Ala

Leu

Leu

745

Ile

Asn

Pro

Leu

Ala

825

Leu

Leu

650

Leu

Leu

Leu

Phe

Gly

730

Thr

Pro

Phe

Met

Val

810

Gly

Lys

Tyr

61

Arg

His

Thr

Gly

715

Val

Gln

Ala

Ser

Tyr

795

Thr

Leu

Lys

Thr

Arg

Leu

Val

700

Phe

His

Gly

Gly

Leu

780

Arg

Asn

Pro

Ile

Glu
860

Val

Gln

685

Asp

Gln

Leu

Ala

Leu

765

Leu

Met

Ser

Lys

Glu

845

Ser

Val

670

Pro

Leu

Gly

His

Thr

750

Pro

Lys

Gln

Gly

Thr

830

Asp

Asp

655

Ala

Leu

Pro

Arg

Thr

735

Val

Ser

Gln

Leu

Ile

815

Glu

Leu

Val

Gly

Arg

Pro

Leu

720

Glu

Leu

Pro

Ala

Leu

800

His

Ala

Ile

His



62

Val Thr

870

Ala Met Phe

875

Glu Gln

880

Pro Ser Leu Leu Leu

865

Cys Lys Lys Cys

Thr Val

895

Val Ile Glu His Glu

885

Ala Ser Ile

890

Ser Leu Ser Gly Asp Asp

Ile Ile

900

Ala Ser Leu Ser Ser Asn Asn Val

905

Asn Leu Leu Asn Asn Gly

910

Thr Glu Glu Glu Glu Glu Glu

925

Ser Leu Asn Ile

915

Gly Cys Lys Cys

920

Lys

Ile Val Gln

940

Glu His Met Phe Ile Asn

930

Phe Gln Phe

935

Lys Leu Ser Val

Thr
945

Ser Ser Gly Gly Gly Ser Ser

950

Gly Gly Gly Gly

955

Gly Gly Gly Gly

960

Ser Leu Gln Ala Pro

970

Ser Gly Gly Gly Gly Ser

965

Gly Gly Gly Arg

975

Arg

Ala Thr Ala Leu Leu Leu

990

Leu Pro Leu Leu

985

Arg Gly Cys Leu

980

Arg Gly

Leu Leu Arg Pro Pro Ala Thr Pro Pro Met

995

Arg Gly Ile Thr Cys Pro
1000 1005

Ser Val Glu His Ala Asp Ile Trp Val Lys Ser Tyr Ser Leu Tyr

Ser

Gly

Val

1010

Arg Glu Arg Tyr Ile

1025

Thr
1040

Ala
1055

<210> 2

Ser Ser Leu Thr

His Trp Thr Thr

1

1015

Cys
1030

Asn Ser Gly Phe

Glu
1045

Cys Val Leu Asn

Pro
1060

Ser Leu Lys Cys

1020

Lys
1035

Arg Lys Ala

Lys Ala Thr Asn

1050

Ile Arg
1065



<211>
<212>
<213>

3200
DNA

<220>
<223>

<400> 21
atggccctgc

cccgacatcg
accatgaact
gcttggtatc
agggaaagcsg
accattagca
tacaggacct
ggaggctccg
aaacctgggg
gtgatccact
ccctacaatg
gacaccagca
gtgtattact

ggccagggca

ccggegececa
gcgeeesscs
cccctggecg
agtaagagga
cccacccgcea
agagtgaagt
tataacgagc

cgggaccctg

aatgaactgc

ccgtgaccgc
tgatgaccca
gcaaaagcag
aacagaagcc
gcgtgecccga
gcgtgcaggc
ttggegscses
gcggageees
caagcgtgaa
gggtgaggca
acggcaccga
caagcaccgc
gtgccaggga
cactggtgac
ccatcgcgtc
cagtgcacac
gcacctgegg
gcaggctcct
agcattacca
tcagcaggag
tcaatctagg

agatggggss

agaaagataa

Artificial Sequence

Synthetic Sequence

cctgctgcetg
aagccccgac
ccagtccctg
cggacagagc
taggttcagc
tgaggatgtg
aactaagctg
aagccaagtg
gatgagctgc
gaaaccagga
ttatgacgaa
ctacatggag
gaaggacaat
agtgagcagc
gcagcccctg
gaggggsctg
cgtgctgctg
gcacagtgac
gccctatgec
cgcagacgcc
acgaagagag
aaagccgcag

gatggcggag

63

cccctggcecc
agcctggcecg
ctgtactcca
cccaagctgc
ggcageggga
gccgtctact
gagatcaagg
caactgcagc
aaggctagcg
cagggcctgg
aaattcaagg
ctgtccagcc
tacgccaccg
accacgacgc
tccctgegec
gacttcgcct
ctgagcctgg
tacatgaaca
ccaccacgcg
cccgcgtacc
gagtacgatg
agaaggaaga

gcctacagtg

tgctgctgca
tgagcctggg
ccaaccagaa
tgatctattg
gcggcacaga
actgccagca
gaggeesees
agagcggccc
gctatacctt
actggatcgg
ggaaggccac
tgaggtccga
gcgettggtt
cagcgccgceg
cagaggcegtg
gtgatatcta
tgatcaccct
tgactccccg
acttcgcagc
agcagggcca
ttttggacaa
accctcagga

agattgggat

cgccgecagg
cgagagggtg
gaactacctg
ggccagcact
cttcactctg

gtactacagc

atccggggga
agaggtggtc
caccagctat
ctacatcaac
cctgaccagc
ggacaccgcc
cgcctactgg
accaccaaca
ccggccagceg
catctgggcc
gtactgcagg
ccgeceeeggg
ctatcgctcc
gaaccagctc
gagacgtggc

aggcctgtac

gaaaggcgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cgceggagss
acctacgacg
agcctgctga
gcttcactgg
ctgccttggg
gtcttcctcg
agcccgagac
ctgcggeagg
ctgagctggt
aaagaggaca
ctagagctgc
ctgcagccac
cccgcctcect
agtgccggcc
cagcttaccc
ggactccctt
gctggagacg
gccctgagcec
agcgeceggec
atcgaggacc
caccccagct
ctggagagcg
aacagcctga
gaggagaaga
aacaccagct
ggcggcetcecg

ggcctgecccg

gcaaggggca
cccttcacat
cctgcggcga
accccgaagc
ccctggtcgc
cctgcccctg
tccgegaggg
gcatgtttgc
acagtgaccc
cgaaggagct
ggcgegtggt
tgcgctctgce
ccgaggctcg
agcgectggg
agggcgccac
caccgaggtc
tggaggagaa
tggccctggt
tgcccaagac
tgatccagag
gcaaggtgac
gcgacgcecag
gcagcaacgg
acatcaagga
ccggegeesg
gcggeggcetc

ccctgectgcet

cgatggcctt
gcaggccctg
tgtggaagaa
cccgtggect
ggggcetgetg
ggccgtgtcc
tcccgagett
gcagctggtg
aggcctggca
ggtggtggec
ggcegegegag
tgctggggec
gaactcggcc
cgtccatctt
agtcttggga
ggaaggaagc
ccctggacct
gaccaacagc
cgaggccaac
catgcacatc
cgccatgaag
catccacgac
caacgtgacc
gttcctgcag
ctccggeggc
cctgcaggcc

gctgetgetg

64

taccagggtc
ccccctegeg
aacccgggcc
ccecgegeccc
ctgctgctgc
ggggctcegeg
tcgcccgacg
gcccaaaatg
ggecgtgtccc
aaggctggag
ggctcaggct
gccgeectgg
ttcggtttcc
cacactgagg
ctcttccggg
ggagctacta
atgtacagaa
ggcatccacg
tgggtgaacg
gacgccaccc
tgcttcctgce
accgtggaga
gagagcggct
agcttcgtgc
ggcggcetecg
cccagaagag

ctgagacccc

tcagtacagc
gcagcggega
ccatggaata
gcgctcgegc
tgctcgectgc
cctcgececgg
atcccgeccgg
ttctgctgat
tgacggggss
tctactatgt
ccgtttcact
ctttgaccgt
agggccgctt
ccagggcacg
tgacccccga
acttcagcct
tgcagctgct
tgttcatcct
tgatcagcga
tgtacaccga
tggagctgca
acctgatcat
gcaaggagtg
acatcgtgca
gegeeesees
ccagaggctg

ccgccaccag

caccaaggac
aggccgeggce
cgcctctgac
ctgccgcgta
cgcctgegcec
ctccgeggcec
cctcttggac
cgatgggccc
cctgagctac
cttctttcaa
tgcgctgcac
ggacctgcca
gctgcacctg
ccatgcctgg
aatcccagcc
gctgaagcag
gagctgcatc
gggctgcttc
cctgaagaag
gagcgacgtg
ggtgatcagc
cctggccaac
cgaggagctg
gatgttcatc
ctccggeggce
cagaaccctg

aggcatcacc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



65

tgccccccece ccatgagegt ggagcacgcc gacatctggg tgaagagcta cagcctgtac 3060

agcagagaga gatacatctg caacagcggc ttcaagagaa aggccggcac cagcagcctg 3120
accgagtgcg tgctgaacaa ggccaccaac gtggcccact ggaccacccc cagcctgaag 3180
tgcatcagat aagtttaaac 3200
<210> 22

<211> 832

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 22
Asp Arg Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu

1 5 10 15

Leu Leu His Ala Ala Arg Pro Asp Ile Val Met Thr Gln Ser Pro Asp
20 25 30

Ser Leu Ala Val Ser Leu Gly Glu Arg Val Thr Met Asn Cys Lys Ser
35 40 45

Ser Gln Ser Leu Leu Tyr Ser Thr Asn Gln Lys Asn Tyr Leu Ala Trp
50 55 60

Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Trp Ala
65 70 75 80

Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser
85 90 95

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Val Gln Ala Glu Asp Val
100 105 110

Ala Val Tyr Tyr Cys Gln Gln Tyr Tyr Ser Tyr Arg Thr Phe Gly Gly
115 120 125

Gly Thr Lys Leu Glu Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140



Ser

145

Val

Tyr

Gln

Asp

Ser

225

Thr

Ala

Thr

Ser

Gly

305

Trp

Ile

Tyr

Gly

Val

Thr

Gly

Tyr

210

Thr

Ala

Trp

Thr

Gln

290

Ala

Ala

Thr

Met

Gly

Lys

Phe

Leu

195

Asp

Ser

Val

Phe

Thr

275

Pro

Val

Pro

Leu

Asn

Gly

Pro

Thr

180

Asp

Glu

Thr

Tyr

Ala

260

Pro

Leu

His

Leu

Tyr

340

Met

Gly

Gly

165

Ser

Trp

Lys

Ala

Tyr

245

Tyr

Ala

Ser

Thr

Ala

325

Cys

Thr

Ser

150

Ala

Tyr

Ile

Phe

Tyr

230

Cys

Trp

Pro

Leu

Arg

310

Gly

Arg

Pro

Gln

Ser

Val

Gly

Lys

215

Met

Ala

Gly

Arg

Arg

295

Gly

Thr

Ser

Arg

Val

Val

Ile

Tyr

200

Gly

Glu

Arg

Gln

Pro

280

Pro

Leu

Cys

Lys

Arg

Gln

Lys

His

185

Ile

Lys

Leu

Glu

Gly

265

Pro

Glu

Asp

Gly

Arg

345

Pro

Leu

Met

170

Trp

Asn

Ala

Ser

Lys

250

Thr

Thr

Ala

Phe

Val

330

Ser

Gly

66

Gln

155

Ser

Val

Pro

Thr

Ser

235

Asp

Leu

Pro

Cys

Ala

315

Leu

Arg

Pro

Gln

Cys

Arg

Tyr

Leu

220

Leu

Asn

Val

Ala

Arg

300

Cys

Leu

Leu

Thr

Ser

Lys

Gln

Asn

205

Thr

Arg

Tyr

Thr

Pro

285

Pro

Asp

Leu

Leu

Arg

Gly

Ala

Lys

190

Asp

Ser

Ser

Ala

Val

270

Thr

Ala

Ile

Ser

His

350

Lys

Pro

Ser

175

Pro

Gly

Asp

Glu

Thr

255

Ser

Ile

Ala

Tyr

Leu

335

Ser

His

Glu

160

Gly

Gly

Thr

Thr

Asp

240

Gly

Ser

Ala

Gly

Ile

320

Val

Asp

Tyr



Gln

Gly

385

Val

Glu

Asp

Asn

Arg

465

Glu

Ser

Gly

Leu

Ser

545

Tyr

Pro

370

Arg

Gln

Glu

Ala

Leu

450

Asp

Gly

Glu

Leu

His

530

Leu

Arg

355

Tyr

Lys

Thr

Glu

Pro

435

Gly

Pro

Leu

Ile

Tyr

515

Met

Leu

Met

Ala

Lys

Thr

Gly

420

Ala

Arg

Glu

Tyr

Gly

500

Gln

Gln

Lys

Gln

Pro

Leu

Gln

405

Gly

Tyr

Arg

Met

Asn

485

Met

Gly

Ala

Gln

Leu
565

Pro

Leu

390

Glu

Cys

Gln

Glu

Gly

470

Glu

Lys

Leu

Leu

Ala

550

Leu

Arg

375

Tyr

Glu

Glu

Gln

Glu

455

Gly

Leu

Gly

Ser

Pro

535

Gly

Ser

360

Asp

Ile

Asp

Leu

Gly

440

Tyr

Lys

Gln

Glu

Thr

520

Pro

Asp

Cys

Phe

Phe

Gly

Arg

425

Gln

Asp

Pro

Lys

Arg

505

Ala

Arg

Val

Ile

Ala

Lys

Cys

410

Val

Asn

Val

Gln

Asp

490

Arg

Thr

Gly

Glu

Ala
570

67

Ala

Gln

395

Ser

Lys

Gln

Leu

Arg

475

Lys

Arg

Lys

Ser

Glu

555

Leu

Tyr

380

Pro

Cys

Phe

Leu

Asp

460

Arg

Met

Gly

Asp

Gly

540

Asn

Ser

365

Arg

Phe

Arg

Ser

Tyr

445

Lys

Lys

Ala

Lys

Thr

525

Ala

Pro

Leu

Ser

Met

Phe

Arg

430

Asn

Arg

Asn

Glu

Gly

510

Tyr

Thr

Gly

Ala

Lys

Arg

Pro

415

Ser

Glu

Arg

Pro

Ala

495

His

Asp

Asn

Pro

Leu
575

Arg

Pro

400

Glu

Ala

Leu

Gly

Gln

480

Tyr

Asp

Ala

Phe

Met

560

Val



Thr

Leu

Lys

Thr

625

Phe

Ile

Ser

Leu

Val

705

Gly

Leu

Ala

Thr

Ser

Asn

Pro

Ile

610

Glu

Leu

His

Ser

Glu

690

Gln

Ser

Gln

Leu

Cys

770

Tyr

Ser

Lys

595

Glu

Ser

Leu

Asp

Asn

675

Glu

Met

Gly

Ala

Leu

755

Pro

Ser

Gly

580

Thr

Asp

Asp

Glu

Thr

660

Gly

Lys

Phe

Gly

Pro

740

Leu

Pro

Leu

Ile

Glu

Leu

Val

Leu

645

Val

Asn

Asn

Ile

Gly

725

Arg

Leu

Pro

Tyr

His

Ala

Ile

His

630

Gln

Glu

Val

Ile

Asn

710

Gly

Arg

Leu

Met

Ser

Val

Asn

Gln

615

Pro

Val

Asn

Thr

Lys

695

Thr

Ser

Ala

Leu

Ser

775

Arg

Phe

Trp

600

Ser

Ser

Ile

Leu

Glu

680

Glu

Ser

Gly

Arg

Leu

760

Val

Glu

Ile

585

Val

Met

Cys

Ser

Ile

665

Ser

Phe

Ser

Gly

Gly

745

Arg

Glu

Arg

Leu

Asn

His

Lys

Leu

650

Ile

Gly

Leu

Gly

Gly

730

Cys

Pro

His

Tyr

68

Gly

Val

Ile

Val

635

Glu

Leu

Cys

Gln

Gly

715

Gly

Arg

Pro

Ala

Ile

Cys

Ile

Asp

620

Thr

Ser

Ala

Lys

Ser

700

Gly

Ser

Thr

Ala

Asp

780

Cys

Phe

Ser

605

Ala

Ala

Gly

Asn

Glu

685

Phe

Ser

Gly

Leu

Thr

765

Ile

Asn

Ser

590

Asp

Thr

Met

Asp

Asn

670

Cys

Val

Gly

Gly

Gly

750

Arg

Trp

Ser

Ala

Leu

Leu

Lys

Ala

655

Ser

Glu

His

Gly

Gly

735

Leu

Gly

Val

Gly

Gly

Lys

Tyr

Cys

640

Ser

Leu

Glu

Ile

Gly

720

Ser

Pro

Ile

Lys

Phe



785

790

69

795

800

Lys Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu Cys Val Leu Asn Lys

805

810

815

Ala Thr Asn Val Ala His Trp Thr Thr Pro Ser Leu Lys Cys Ile Arg

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

23

DNA
<220>
<223>

<400> 23
atggccttac

ccggacatcg
accatgaact
gcttggtatc
agggaaagcg
accattagca
tacaggacct
ggaggctccg
aaacctgggg
gtgatccact
ccctacaatg
gacaccagca
gtgtattact

ggccagggca

ccggegecca

gcgeeeescs

cccttggcecg

2501

820

cagtgaccgc
tgatgaccca
gcaaaagcag
aacagaagcc
gcgtgcccga
gcgtgcaggc
ttggegscss
gcggagecees
caagcgtgaa
gggtgaggca
acggcaccga
caagcaccgc
gtgccaggga
cactggtgac
ccatcgcgtc

cagtgcacac

ggacttgtgg

Artificial Sequence

Synthetic Sequence

cttgctcctg
aagccccgac
ccagtccctg
cggacagagc
taggttcagc
tgaggatgtg
aactaagctg
aagccaagtg
gatgagctgc
gaaaccagga
ttatgacgaa
ctacatggag
gaaggacaat
agtgagcagc
gcagcccctg

gaggggsctg

ggtccttctc

825

ccgctggect
agcctggccg
ctgtactcca
cccaagctgc
ggcageggga
gccgtctact
gagatcaagg
caactgcagc
aaggctagcg
cagggcctgg
aaattcaagg
ctgtccagcc
tacgccaccg
accacgacgc
tccctgegec
gacttcgcct

ctgtcactgg

830

tgctgctcca
tgagcctggg
ccaaccagaa
tgatctattg
gcggcacaga
actgccagca
gaggeesees
agagcggccc
gctatacctt
actggatcgg
ggaaggccac
tgaggtccga
gcgettggtt
cagcgccgceg
cagaggcegtg
gtgatatcta

ttatcaccct

cgccgecagg
cgagagggtg
gaactacctg
ggccagcact
cttcactctg

gtactacagc

atccggggga
agaggtggtc
caccagctat
ctacatcaac
cctgaccagc
ggacaccgcc
cgcctactgg
accaccaaca
ccggccagceg
catctgggcg

ttactgcagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



agtaagagga
cccacccgcea
aaacggggca
actactcaag
gaactgagag
cagctctata
cgtggceggg
ctgtacaatg
ggcgagegec
aaggacacct
aacttcagcc
atgcagctgc
gtgttcatcc
gtgatcagcg
ctgtacaccg
ctggagctgc
aacctgatca
tgcaaggagt
cacatcgtgc
ggcgegeeecs
gccagaggct
cccgccacca
gtgaagagct
aaggccggca

tggaccaccc

<210>
<211>
<212>

24
789
PRT

gcaggctcct
agcattacca
gaaagaaact
aggaagatgg
tgaagttcag
acgagctcaa
accctgagat
aactgcagaa
ggaggggcaa
acgacgccct
tgctgaagca
tgagctgcat
tgggctgett
acctgaagaa
agagcgacgt
aggtgatcag
tcctggccaa
gcgaggagct
agatgttcat
gctccggegg
gcagaaccct
gaggcatcac
acagcctgta
ccagcagcct

ccagcctgaa

gcacagtgac
gccctatgec
cctgtatata
ctgtagctgc
caggagcgca
tctaggacga
gggggeaaag
agataagatg
ggggcacgat
tcacatgcag
ggceggegac
cgccctgagc
cagcgeceggc
gatcgaggac
gcaccccagc
cctggagagc
caacagcctg
ggaggagaag
caacaccagc
cggeggctcc
gggcctgcecc
ctgccccccc
cagcagagag
gaccgagtgc

gtgcatcaga

70

tacatgaaca
ccaccacgcg
ttcaaacaac
cgatttccag
gacgcccccg
agagaggagt
ccgcagagaa
gcggaggect
ggcctttacc
gccctgeccc
gtggaggaga
ctggccctgg
ctgcccaaga
ctgatccaga
tgcaaggtga
ggcgacgcca
agcagcaacg
aacatcaagg
tccggeggeg
ggcggeggct
gccctgetgce
cccatgagcg
agatacatct
gtgctgaaca

taagtttaaa

tgactccccg
acttcgcagc
catttatgag
aagaagaaga
cgtaccagca
acgatgtttt
ggaagaaccc
acagtgagat
agggtctcag
ctcgcggaag
accccggecc
tgaccaacag
ccgaggccaa
gcatgcacat
ccgccatgaa
gcatccacga
gcaacgtgac
agttcctgca
gctccggegg
ccctgcaggc
tgctgctgcet
tggagcacgc
gcaacagcgg
aggccaccaa

C

ccgecceeggg

ctatcgctcc
accagtacaa
aggaggatgt
gggccagaac
ggacaagaga
tcaggaaggc
tgggatgaaa
tacagccacc
cggagccacc
catgtacaga
cggcatccac
ctgggtgaac
cgacgccacc
gtgcttcctg
caccgtggag
cgagagcggc
gagcttcgtg
cggeggctcc
ccccagaaga
gctgagaccc
cgacatctgg
cttcaagaga

cgtggcccac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2501



<213>

<220>
<223>

<400>

Artificial Sequence

Synthetic Sequence

24

Asp Arg Met

1

Leu

Glu

Gly

Gly

65

Thr

Lys

Asp

Arg

Gly

145

Ile

Ser

Leu

Leu

Tyr

50

Gln

Lys

Ser

Ser

Val

130

Gly

Val

Val

His

Ile

35

Thr

Gly

Tyr

Ser

Ala

115

Phe

Gly

Met

Ser

Ala

Ala

20

Lys

Phe

Leu

Asn

Ser

100

Val

Asp

Gly

Thr

Ile
180

Leu

Ala

Pro

Thr

Glu

Glu

85

Thr

Tyr

Tyr

Ser

Gln

165

Ser

Pro

Arg

Gly

Ser

Trp

70

Lys

Ala

Tyr

Trp

Gly

150

Ala

Cys

Val

Pro

Ala

Tyr

55

Ile

Phe

Tyr

Cys

Gly

135

Gly

Ala

Arg

Thr

Glu

Ser

40

Val

Gly

Lys

Met

Ala

120

Gln

Gly

Pro

Ser

Ala

Val

25

Val

Met

Tyr

Gly

Glu

105

Arg

Gly

Gly

Ser

Ser
185

Leu

10

Gln

Lys

His

Ile

Lys

920

Leu

Gly

Thr

Ser

Ile

170

Lys

7

Leu

Leu

Met

Trp

Asn

75

Ala

Ser

Thr

Thr

Gly

155

Pro

Ser

Leu

Gln

Ser

Val

60

Pro

Thr

Ser

Tyr

Leu

140

Gly

Val

Leu

Pro

Gln

Cys

45

Lys

Tyr

Leu

Leu

Tyr

125

Thr

Gly

Thr

Leu

Leu

Ser

30

Lys

Gln

Asn

Thr

Thr

110

Tyr

Val

Gly

Pro

Asn
190

Ala

15

Gly

Ala

Lys

Asp

Ser

95

Ser

Gly

Ser

Ser

Gly

175

Ser

Leu

Pro

Ser

Pro

Gly

80

Asp

Glu

Ser

Ser

Asp

160

Glu

Asn



Gly

Gln

Arg

225

Arg

Glu

Thr

Ser

Gly

305

Trp

Ile

Tyr

Gln

Lys

385

Gln

Asn

Leu

210

Phe

Val

Tyr

Thr

Gln

290

Ala

Ala

Thr

Met

Pro

370

Phe

Leu

Thr

195

Leu

Ser

Glu

Pro

Thr

275

Pro

Val

Pro

Leu

Asn

355

Tyr

Ser

Tyr

Tyr

Ile

Gly

Ala

Phe

260

Pro

Leu

His

Leu

Tyr

340

Met

Ala

Arg

Asn

Leu

Tyr

Ser

Glu

245

Thr

Ala

Ser

Thr

Ala

325

Cys

Thr

Pro

Ser

Glu

Tyr

Arg

Gly

230

Asp

Phe

Pro

Leu

Arg

310

Gly

Arg

Pro

Pro

Ala

390

Leu

Trp

Met

215

Ser

Val

Gly

Arg

Arg

295

Gly

Thr

Ser

Arg

Arg

375

Asp

Asn

Phe

200

Ser

Gly

Gly

Ala

Pro

280

Pro

Leu

Cys

Lys

Arg

360

Asp

Ala

Leu

Leu

Asn

Thr

Val

Gly

265

Pro

Glu

Asp

Gly

Arg

345

Pro

Phe

Pro

Gly

Gln

Leu

Ala

Tyr

250

Thr

Thr

Ala

Phe

Val

330

Ser

Gly

Ala

Ala

Arg

72

Arg

Ala

Phe

235

Tyr

Lys

Pro

Cys

Ala

315

Leu

Arg

Pro

Ala

Tyr

395

Arg

Pro

Ser

220

Thr

Cys

Leu

Ala

Arg

300

Cys

Leu

Leu

Thr

Tyr

380

Gln

Glu

Gly

205

Gly

Leu

Met

Glu

Pro

285

Pro

Asp

Leu

Leu

Arg

365

Arg

Gln

Glu

Gln

Val

Arg

Gln

Leu

270

Thr

Ala

Ile

Ser

His

350

Lys

Ser

Gly

Tyr

Ser

Pro

Ile

His

255

Lys

Ile

Ala

Tyr

Leu

335

Ser

His

Arg

Gln

Asp

Pro

Asp

Ser

240

Leu

Arg

Ala

Gly

Ile

320

Val

Asp

Tyr

Val

Asn

400

Val



Leu

Arg

Lys

Arg

465

Lys

Ser

Asn

Ser

Cys

545

Ile

Asp

Thr

Ser

Asp

Arg

Met

450

Gly

Asp

Gly

Pro

Leu

530

Phe

Ser

Ala

Ala

Gly
610

Lys

Lys

435

Ala

Lys

Thr

Glu

Gly

515

Ala

Ser

Asp

Thr

Met

595

Asp

Arg

420

Asn

Glu

Gly

Tyr

Gly

500

Pro

Leu

Ala

Leu

Leu

580

Lys

Ala

405

Arg

Pro

Ala

His

Asp

485

Arg

Met

Val

Gly

Lys

565

Tyr

Cys

Ser

Gly

Gln

Tyr

Asp

470

Ala

Gly

Tyr

Thr

Leu

550

Lys

Thr

Phe

Ile

Arg

Glu

Ser

455

Gly

Leu

Ser

Arg

Asn

535

Pro

Ile

Glu

Leu

His
615

Asp

Gly

440

Glu

Leu

His

Leu

Met

520

Ser

Lys

Glu

Ser

Leu

600

Asp

Pro

425

Leu

Ile

Tyr

Met

Leu

505

Gln

Gly

Thr

Asp

Asp

585

Glu

Thr

410

Glu

Tyr

Gly

Gln

Gln

490

Thr

Leu

Ile

Glu

Leu

570

Val

Leu

Val

73

Met

Asn

Met

Gly

475

Ala

Cys

Leu

His

Ala

555

Ile

His

Gln

Glu

Gly

Glu

Lys

460

Leu

Leu

Gly

Ser

Val

540

Asn

Gln

Pro

Val

Asn
620

Gly

Leu

445

Gly

Ser

Pro

Asp

Cys

525

Phe

Trp

Ser

Ser

Ile

605

Leu

Lys

430

Gln

Glu

Thr

Pro

Val

510

Ile

Ile

Val

Met

Cys

590

Ser

Ile

415

Pro

Lys

Arg

Ala

Arg

495

Glu

Ala

Leu

Asn

His

575

Lys

Leu

Ile

Gln

Asp

Arg

Thr

480

Gly

Glu

Leu

Gly

Val

560

Ile

Val

Glu

Leu



Ala

625

Lys

Ser

Gly

Ser

Thr

705

Ala

Asp

Cys

Cys

Leu
785

Asn

Glu

Phe

Ser

Gly

690

Leu

Thr

Ile

Asn

Val

770

Lys

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

<220>
<223>

<400>

Asn

Cys

Val

Gly

675

Gly

Gly

Arg

Trp

Ser

755

Leu

Cys

25
2372
DNA

Ser

Glu

His

660

Gly

Gly

Leu

Gly

Val

740

Gly

Asn

Ile

Leu

Glu

645

Ile

Gly

Ser

Pro

Ile

725

Lys

Phe

Lys

Arg

Ser

630

Leu

Val

Gly

Leu

Ala

710

Thr

Ser

Lys

Ala

Ser

Glu

Gln

Ser

Gln

695

Leu

Cys

Tyr

Arg

Thr
775

Artificial Sequence

Synthetic Sequence

25

Asn

Glu

Met

Gly

680

Ala

Leu

Pro

Ser

Lys

760

Asn

Gly

Lys

Phe

665

Pro

Leu

Pro

Leu

745

Ala

Val

Asn

Asn

650

Ile

Gly

Arg

Leu

Pro

730

Tyr

Gly

Ala

74

Val

635

Ile

Asn

Gly

Arg

Leu

715

Met

Ser

Thr

His

Thr

Lys

Thr

Ser

Ala

700

Leu

Ser

Arg

Ser

Trp
780

Glu

Glu

Ser

Gly

685

Arg

Leu

Val

Glu

Ser

765

Thr

Ser

Phe

Ser

670

Gly

Gly

Arg

Glu

Arg

750

Leu

Thr

Gly

Leu

655

Gly

Gly

Cys

Pro

His

735

Tyr

Thr

Pro

Cys

640

Gln

Gly

Gly

Arg

Pro

720

Ala

Ile

Glu

Ser



atggccttac

ccggaggtcc

atgtcctgca
aagcctgggc
tacaatgaga
tacatggagc
acttattact
tcctcaggtg
atgactcagg
aggtctagta
aggccaggcc
ccagacaggt
gaggctgagg
ggtgctggga
ccggegecca
gcgeeesscs
cccttggcecg
agtaagagga
cccacccgcea
agagtgaagt
tataacgagc
cgggaccctg
aatgaactgc
cgceggagss
acctacgacg
agcctgctga

ctgagctgca

cagtgaccgc
agctgcagca
aggcttctgg
agggccttga
agttcaaagg
tcagcagcct
acggtagtag
gagggggctc
ctgcaccctc
agagtctcct
agtctcctca
tcagtggcag
atgtgggtgt
ccaagctgga
ccatcgcgtc
cagtgcacac
ggacttgtgg
gcaggctcct
agcattacca
tcagcaggag
tcaatctagg

agatggggss

agaaagataa

gcaaggggca
cccttcacat
cctgcggcga

tcgccctgag

cttgctcctg
gtctggacct
atacacattc
gtggattgga
caaggccaca
gacctctgag
ggtatttgac
aggcggaggt
tatacctgtc
gaatagtaat
gctcctgata

tgggtcagga

ttattactgt

gctgaaacgg

gcagcccctg
gaggggsctg
ggtccttctc
gcacagtgac
gccctatgec
cgcagacgcc
acgaagagag
aaagccgcag
gatggcggag
cgatggcctt
gcaggccctg
tgtggaagaa

cctggecectg

75

ccgctggect
gagctgataa
actagctatg
tatattaatc
ctgacttcag
gactctgcgg
tactggggcc
ggctctgggg
actcctggag
ggcaacactt
tatcggatgt
actgctttca
atgcaacatc
accacgacgc
tccctgegcec
gacttcgcct
ctgtcactgg
tacatgaaca
ccaccacgcg
cccgcgtacc
gagtacgatg
agaaggaaga
gcctacagtg
taccagggtc
ccccctegeg
aacccgggcec

gtgaccaaca

tgctgctcca
agcctggggc
ttatgcactg
cttacaatga
acaaatcctc
tctattactg
aaggcaccac
gtggaggctc
agtcagtatc
acttgtattg
ccaaccttgc
cactgagaat
tagaatatcc
cagcgccgceg
cagaggcgtg
gtgatatcta
ttatcaccct
tgactccccg
acttcgcagc
agcagggcca
ttttggacaa
accctcagga
agattgggat
tcagtacagc
gcagcggcega
ccatgtacag

gcggcatcca

cgccgecagg
ttcagtgaag
ggtgaagcag
tggtactaag
cagcacagcc
tgcaagaggg
tctcacagtc
ggacattgtg
catctcctgc
gttcctgcag
ctcaggagtc
cagtagagtg
gttcacgttc
accaccaaca
ccggccagceg
catctgggcg
ttactgcagg
ccgeceeeggg
ctatcgctcc
gaaccagctc
gagacgtggc
aggcctgtac
gaaaggcgag
caccaaggac
aggccgeggce
aatgcagctg

cgtgttcatc

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



ctgggctgct
gacctgaaga
gagagcgacg
caggtgatca
atcctggcca
tgcgaggagc
cagatgttca
ggctccggeg
tgcagaaccc
agaggcatca
tacagcctgt
accagcagcc
cccagcctga
<210>
<211>

<212>
<213>

26
1066
PRT

<220>
<223>
<400> 26
Asp Arg Thr
1

Leu Leu Leu

Glu Leu
35

Pro

Ser Gly Tyr

50

Pro Gly Gln

tcagcgccgg
agatcgagga
tgcaccccag
gcctggagag
acaacagcct
tggaggagaa
tcaacaccag
gcggeggctc
tgggcctgcc
cctgcccccc
acagcagaga
tgaccgagtg

agtgcatcag

Met Ala
5

His Ala
20

Ile Lys

Thr Phe Thr

Gly Leu

Leu

Ala

Pro

Glu

cctgcccaag
cctgatccag
ctgcaaggtg
cggcgacgcec
gagcagcaac
gaacatcaag
ctccggeggc
cggegsceesc
cgccctgetg
ccccatgagc
gagatacatc
cgtgctgaac

ataagtttaa

Artificial Sequence

Synthetic Sequence

Gly Ala
40

55

Pro Val Thr

Arg Pro Glu

Ser Tyr Val

Trp Ile Gly

76

accgaggcca
agcatgcaca
accgccatga
agcatccacg
ggcaacgtga
gagttcctgc
ggctccggeg
tccctgcagg
ctgctgctgc
gtggagcacg
tgcaacagcg
aaggccacca

ac

Ala Leu
10

Val Gln
25

Ser Val Lys

Met His

Tyr Ile

actgggtgaa
tcgacgccac
agtgcttcct
acaccgtgga
ccgagagegg
agagcttcgt
gcggeggctc
cccccagaag
tgctgagacc
ccgacatctg
gcttcaagag

acgtggccca

Leu Leu Pro

Gln Gln

30

Leu

Met Ser

45

Cys

Trp Val

60

Lys

Asn Pro Tyr

cgtgatcagc
cctgtacacc
gctggagetg
gaacctgatc
ctgcaaggag
gcacatcgtg
cggegeegsc
agccagaggc
cceccgecacc
ggtgaagagc
aaaggccggce

ctggaccacc

Leu Ala

15

Ser Gly
Lys Ala
Gln

Lys

Asn Asp

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2372



65

Gly

Asp

Glu

Ser

Ser

145

Asp

Glu

Asn

Pro

Asp

225

Ser

Leu

Arg

Thr

Lys

Asp

Arg

130

Gly

Ile

Ser

Gly

Gln

210

Arg

Arg

Glu

Thr

Lys

Ser

Ser

115

Val

Gly

Val

Val

Asn

195

Leu

Phe

Val

Tyr

Thr
275

Tyr

Ser

100

Ala

Phe

Gly

Met

Ser

180

Thr

Leu

Ser

Glu

Pro

260

Thr

Asn

85

Ser

Val

Asp

Gly

Thr

165

Ile

Tyr

Ile

Gly

Ala

245

Phe

Pro

70

Glu

Thr

Tyr

Tyr

Ser

150

Gln

Ser

Leu

Tyr

Ser

230

Glu

Thr

Ala

Lys

Ala

Tyr

Trp

135

Gly

Ala

Cys

Tyr

Arg

215

Gly

Asp

Phe

Pro

Phe

Tyr

Cys

120

Gly

Gly

Ala

Arg

Trp

200

Met

Ser

Val

Gly

Arg
280

Lys

Met

105

Ala

Gln

Gly

Pro

Ser

185

Phe

Ser

Gly

Gly

Ala

265

Pro

Gly

920

Glu

Arg

Gly

Gly

Ser

170

Ser

Leu

Asn

Thr

Val

250

Gly

Pro

77

75

Lys

Leu

Gly

Thr

Ser

155

Ile

Lys

Gln

Leu

Ala

235

Tyr

Thr

Thr

Ala

Ser

Thr

Thr

140

Pro

Ser

Arg

Ala

220

Phe

Tyr

Lys

Pro

Thr

Ser

Tyr

125

Leu

Gly

Val

Leu

Pro

205

Ser

Thr

Cys

Leu

Ala
285

Leu

Leu

110

Tyr

Thr

Gly

Thr

Leu

190

Gly

Gly

Leu

Met

Glu

270

Pro

Thr

95

Thr

Tyr

Val

Gly

Pro

175

Asn

Gln

Val

Arg

Gln

255

Leu

Thr

80

Ser

Ser

Gly

Ser

Ser

160

Gly

Ser

Ser

Pro

Ile

240

His

Lys

Ile



Ala

Gly

305

Ile

Val

Asp

Tyr

Val

385

Asn

Val

Gln

Asp

Arg

465

Thr

Gly

Ser

290

Gly

Trp

Ile

Tyr

Gln

370

Lys

Gln

Leu

Arg

Lys

450

Arg

Lys

Ser

Gln

Ala

Ala

Thr

Met

355

Pro

Phe

Leu

Asp

Arg

435

Met

Gly

Asp

Gly

Pro

Val

Pro

Leu

340

Asn

Tyr

Ser

Tyr

Lys

420

Lys

Ala

Lys

Thr

Glu

Leu

His

Leu

325

Tyr

Met

Ala

Arg

Asn

405

Arg

Asn

Glu

Gly

Tyr

485

Gly

Ser

Thr

310

Ala

Cys

Thr

Pro

Ser

390

Glu

Arg

Pro

Ala

His

470

Asp

Arg

Leu

295

Arg

Gly

Arg

Pro

Pro

375

Ala

Leu

Gly

Gln

Tyr

455

Asp

Ala

Gly

Arg

Gly

Thr

Ser

Arg

360

Arg

Asp

Asn

Arg

Glu

440

Ser

Gly

Leu

Ser

Pro

Leu

Cys

Lys

345

Arg

Asp

Ala

Leu

Asp

425

Gly

Glu

Leu

His

Leu

Glu

Asp

Gly

330

Arg

Pro

Phe

Pro

Gly

410

Pro

Leu

Ile

Tyr

Met

490

Leu

78

Ala

Phe

315

Val

Ser

Gly

Ala

Ala

395

Arg

Glu

Tyr

Gly

Gln

475

Gln

Thr

Cys

300

Ala

Leu

Arg

Pro

Ala

380

Tyr

Arg

Met

Asn

Met

460

Gly

Ala

Cys

Arg

Cys

Leu

Leu

Thr

365

Tyr

Gln

Glu

Gly

Glu

445

Lys

Leu

Leu

Gly

Pro

Asp

Leu

Leu

350

Arg

Arg

Gln

Glu

Gly

430

Leu

Gly

Ser

Pro

Asp

Ala

Ile

Ser

335

His

Lys

Ser

Gly

Tyr

415

Lys

Gln

Glu

Thr

Pro

495

Val

Ala

Tyr

320

Leu

Ser

His

Arg

Gln

400

Asp

Pro

Lys

Arg

Ala

480

Arg

Glu



Glu

Glu

Pro

545

Ala

Ala

Leu

Phe

Ser

625

Leu

Val

Glu

Ser

Ala
705

Asn

Ala

530

Trp

Cys

Ser

Ser

Ala

610

Trp

Ser

Tyr

Gly

Ala

690

Ser

Pro

515

Pro

Ala

Ala

Pro

Pro

595

Gln

Tyr

Tyr

Tyr

Ser

675

Ala

Ser

500

Gly

Trp

Leu

Val

Gly

580

Asp

Leu

Ser

Lys

Val

660

Gly

Glu

Pro

Pro

Val

Phe

565

Ser

Asp

Val

Asp

Glu

645

Phe

Ser

Ala

Ala

Met

Pro

Ala

550

Leu

Ala

Pro

Ala

Pro

630

Asp

Phe

Val

Ala

Arg
710

Glu

Ala

535

Gly

Ala

Ala

Ala

Gln

615

Gly

Thr

Gln

Ser

Ala

695

Asn

Tyr

520

Pro

Leu

Cys

Ser

Gly

600

Asn

Leu

Lys

Leu

Leu

680

Leu

Ser

505

Ala

Arg

Leu

Pro

Pro

585

Leu

Val

Ala

Glu

Glu

665

Ala

Ala

Ala

Ser

Ala

Leu

Trp

570

Arg

Leu

Leu

Gly

Leu

650

Leu

Leu

Leu

Phe

79

Asp

Arg

Leu

555

Ala

Leu

Asp

Leu

Val

635

Val

Arg

His

Thr

Gly
715

Ala

Ala

540

Leu

Val

Arg

Leu

Ile

620

Ser

Val

Arg

Leu

Val

700

Phe

Ser

525

Cys

Leu

Ser

Glu

Arg

605

Asp

Leu

Ala

Val

Gln

685

Asp

Gln

510

Leu

Arg

Leu

Gly

Gly

590

Gln

Gly

Thr

Lys

Val

670

Pro

Leu

Gly

Asp

Val

Ala

Ala

575

Pro

Gly

Pro

Gly

Ala

655

Ala

Leu

Pro

Arg

Pro

Leu

Ala

560

Arg

Glu

Met

Leu

Gly

640

Gly

Gly

Arg

Pro

Leu
720



Leu

Ala

Gly

Arg

Gly

785

Ser

Val

Asn

Gln

Pro

865

Val

Asn

Thr

Lys

His

Arg

Leu

Ser

770

Asp

Cys

Phe

Trp

Ser

850

Ser

Ile

Leu

Glu

Glu

Leu

Ala

Phe

755

Glu

Val

Ile

Ile

Val

835

Met

Cys

Ser

Ile

Ser

915

Phe

Ser

Arg

740

Arg

Gly

Glu

Ala

Leu

820

Asn

His

Lys

Leu

Ile

900

Leu

Ala

725

His

Val

Ser

Glu

Leu

805

Gly

Val

Ile

Val

Glu

885

Leu

Cys

Gln

Gly

Ala

Thr

Gly

Asn

790

Ser

Cys

Ile

Asp

Thr

870

Ser

Ala

Lys

Ser

Gln

Trp

Pro

Ala

775

Pro

Leu

Phe

Ser

Ala

855

Ala

Gly

Asn

Glu

Phe

Arg

Gln

Glu

760

Thr

Gly

Ala

Ser

Asp

840

Thr

Met

Asp

Asn

Cys

920

Val

Leu

Leu

745

Ile

Asn

Pro

Leu

Ala

825

Leu

Leu

Lys

Ala

Ser

905

Glu

His

Gly

730

Thr

Pro

Phe

Met

Val

810

Gly

Lys

Tyr

Cys

Ser

890

Leu

Glu

Ile

80

Val

Gln

Ala

Ser

Tyr

795

Thr

Leu

Lys

Thr

Phe

875

Ile

Ser

Leu

Val

His

Gly

Gly

Leu

780

Arg

Asn

Pro

Ile

Glu

860

Leu

His

Ser

Glu

Gln

Leu

Ala

Leu

765

Leu

Met

Ser

Lys

Glu

845

Ser

Leu

Asp

Asn

Glu

925

Met

His

Thr

750

Pro

Lys

Gln

Gly

Thr

830

Asp

Asp

Glu

Thr

Gly

910

Lys

Phe

Thr

735

Val

Ser

Gln

Leu

Ile

815

Glu

Leu

Val

Leu

Val

895

Asn

Asn

Ile

Glu

Leu

Pro

Ala

Leu

800

His

Ala

Ile

His

Gln

880

Glu

Val

Ile

Asn



Thr
945

Ser

Ala

930

Ser Ser Gly Gly Gly
950

Gly Gly Gly Gly Ser
965

Arg Gly Cys Arg Thr
980

935

Ser

Gly

Leu

81

955

970

985

940

99

Leu Leu Arg Pro Pro Ala Thr Arg Gly Ile Thr Cys Pro
995 1000 1005

Ser Val Glu His Ala Asp Ile Trp Val Lys Ser Tyr Ser
1010 1015 1020

Ser Arg Glu Arg Tyr Ile Cys Asn Ser Gly Phe Lys Arg
1025 1030 1035

Gly Thr Ser Ser Leu Thr Glu Cys Val Leu Asn Lys Ala
1040 1045 1050

Val Ala His Trp Thr Thr Pro Ser Leu Lys Cys Ile Arg
1055 1060 1065

<210> 27

<211> 3200

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 27

atggccttac cagtgaccgc cttgctcctg ccgetggect tgectgetcca

ccggaggtcc agctgcagca gtctggacct gagctgataa agcctggggc

atgtcctgca aggcttctgg atacacattc actagctatg ttatgcactg

aagcctgggc agggccttga gtggattgga tatattaatc cttacaatga

tacaatgaga agttcaaagg caaggccaca ctgacttcag acaaatcctc

Gly Gly Gly Gly Ser Gly Gly Gly Gly

960

Gly Gly Ser Leu Gln Ala Pro Arg Arg

975

Gly Leu Pro Ala Leu Leu Leu Leu Leu

0

Pro Pro Met

Leu Tyr

Lys Ala

Thr Asn

cgccgecagg
ttcagtgaag
ggtgaagcag
tggtactaag

cagcacagcc

60

120

180

240

300



tacatggagc
acttattact
tcctcaggtg
atgactcagg
aggtctagta
aggccaggcc
ccagacaggt
gaggctgagg
ggtgctggga
ccggegececa
gcgeeesscs
cccttggcecg
agtaagagga
cccacccgcea
agagtgaagt
tataacgagc
cgggaccctg
aatgaactgc
cgeeggagss
acctacgacg
agcctgctga
gcttcactgg
ctgccttggg
gtcttcctcg
agcccgagac
ctgcggeagg

ctgagctggt

tcagcagcct
acggtagtag
gagggggctc
ctgcaccctc
agagtctcct
agtctcctca
tcagtggcag
atgtgggtgt
ccaagctgga
ccatcgcgtc
cagtgcacac
ggacttgtgg
gcaggctcct
agcattacca
tcagcaggag
tcaatctagg

agatggggss

agaaagataa

gcaaggggca
cccttcacat
cctgcggcga
accccgaagc
ccctggtcgc
cctgcccctg
tccgegaggg
gcatgtttgc

acagtgaccc

gacctctgag
ggtatttgac
aggcggaggt
tatacctgtc
gaatagtaat
gctcctgata

tgggtcagga

ttattactgt

gctgaaacgg

gcagcccctg
gaggggsctg
ggtccttctc
gcacagtgac
gccctatgec
cgcagacgcc
acgaagagag
aaagccgcag
gatggcggag
cgatggcctt
gcaggccctg
tgtggaagaa
cccgtggect
ggggcetgetg
ggccgtgtcc
tcccgagett
gcagctggtg

aggcctggca

82

gactctgcgg
tactggggcc
ggctctgggg
actcctggag
ggcaacactt
tatcggatgt
actgctttca
atgcaacatc
accacgacgc
tccctgegcec
gacttcgcct
ctgtcactgg
tacatgaaca
ccaccacgcg
cccgcgtacc
gagtacgatg
agaaggaaga
gcctacagtg
taccagggtc
ccccctegeg
aacccgggcec
ccecgegeccc
ctgctgctgc
ggggctcegeg
tcgcccgacg
gcccaaaatg

ggcgtgtccc

tctattactg
aaggcaccac
gtggaggctc
agtcagtatc
acttgtattg
ccaaccttgc
cactgagaat
tagaatatcc
cagcgccgceg
cagaggcegtg
gtgatatcta
ttatcaccct
tgactccccg
acttcgcagc
agcagggcca
ttttggacaa
accctcagga
agattgggat
tcagtacagc
geageggega
ccatggaata
gcgctcgegc
tgctcgectgce
cctcgececgg
atcccgccgg

ttctgctgat

tgacggggss

tgcaagaggg
tctcacagtc
ggacattgtg
catctcctgc
gttcctgcag
ctcaggagtc
cagtagagtg
gttcacgttc
accaccaaca
ccggccagceg
catctgggcg
ttactgcagg
ccgeceeeggg
ctatcgctcc
gaaccagctc
gagacgtggc
aggcctgtac
gaaaggcgag
caccaaggac
aggecegegsgce
cgcctctgac
ctgccgcgta
cgcctgegcec
ctccgeggcec
cctcttggac

cgatgggccc

cctgagctac

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



aaagaggaca
ctagagctgc
ctgcagccac
cccgcctect
agtgccggcc
cagcttaccc
ggactccctt
gctggagacg
gccctgagcec
agcgecceggec
atcgaggacc
caccccagct
ctggagagcg
aacagcctga
gaggagaaga
aacaccagct
ggcggcetcecg
ggcctgecccg
tgcccccccc
agcagagaga
accgagtgcg
tgcatcagat
<210>
<211>

<212>
<213>

28
1300
PRT

<220>

<223>

<400> 28

cgaaggagct
ggcgegtggt
tgcgctctgce
ccgaggctcg
agcgectggg
agggcgccac
caccgaggtc
tggaggagaa
tggccctggt
tgcccaagac
tgatccagag
gcaaggtgac
gcgacgcecag
gcagcaacgg
acatcaagga
ccggeggesg
gcggeggcetc
ccctgectgcet
ccatgagcgt
gatacatctg
tgctgaacaa

aagtttaaac

ggtggtggec
ggceggegag
tgctggggcc
gaactcggcc
cgtccatctt
agtcttggga
ggaaggaagc
ccctggacct
gaccaacagc
cgaggccaac
catgcacatc
cgccatgaag
catccacgac
caacgtgacc
gttcctgcag
ctccggeggc
cctgcaggcc
gctgetgetg
ggagcacgcc
caacagcggc

ggccaccaac

Artificial Sequence

Synthetic Sequence

83

aaggctggag
ggctcaggct
gccgeectgg
ttcggtttcc
cacactgagg
ctcttccggg
ggagctacta
atgtacagaa
ggcatccacg
tgggtgaacg
gacgccaccc
tgcttcctgce
accgtggaga
gagagcggct
agcttcgtgc
ggcggctecg
cccagaagag
ctgagacccc
gacatctggg
ttcaagagaa

gtggcccact

tctactatgt
ccgtttcact
ctttgaccgt
agggccgctt
ccagggcacg
tgacccccga
acttcagcct
tgcagctgct
tgttcatcct
tgatcagcga
tgtacaccga
tggagctgca
acctgatcat
gcaaggagtg
acatcgtgca
gegeeesees
ccagaggctg
ccgccaccag
tgaagagcta
aggccggcac

ggaccacccc

cttctttcaa
tgcgctgcac
ggacctgcca
gctgcacctg
ccatgcctgg
aatcccagcc
gctgaagcag
gagctgcatc
gggctgcttc
cctgaagaag
gagcgacgtg
ggtgatcagc
cctggccaac
cgaggagctg
gatgttcatc
ctccggeggc
cagaaccctg
aggcatcacc
cagcctgtac
cagcagcctg

cagcctgaag

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3200



Asp

Leu

Ser

Ala

Lys

65

Val

Thr

Gln

Ile

Gly

145

Gly

Ser

Trp

Lys

Arg

Leu

Ser

Ser

50

Ala

Pro

Ile

Trp

Lys

130

Ser

Ser

Tyr

Met

Phe

Thr

Leu

Leu

35

Ser

Pro

Val

Ser

Thr

115

Arg

Gln

Ser

Asn

Gly

195

Lys

Met

His

20

Ser

Ser

Lys

Arg

Ser

100

Ser

Gly

Val

Val

Met

180

Ala

Gly

Ala

Ala

Ala

Val

Pro

Phe

85

Leu

Asn

Gly

Gln

Lys

165

His

Ile

Arg

Leu

Ala

Ser

Ser

Trp

70

Ser

Gln

Pro

Gly

Leu

150

Val

Trp

Tyr

Ala

Pro

Arg

Val

Tyr

55

Ile

Gly

Pro

Pro

Gly

135

Gln

Ser

Val

Pro

Thr

Val

Pro

Gly

40

Ile

Tyr

Ser

Glu

Thr

120

Ser

Gln

Cys

Arg

Gly

200

Ile

Thr

Asp

25

Asp

His

Ala

Gly

Asp

105

Phe

Gly

Ser

Lys

Gln

185

Asn

Thr

Ala

10

Ile

Arg

Trp

Thr

Ser

920

Ile

Gly

Gly

Gly

Ala

170

Ala

Gly

Ala

84

Leu

Gln

Val

Phe

Ser

75

Gly

Ala

Gly

Gly

Ala

155

Ser

Pro

Asp

Asp

Leu

Leu

Thr

Gln

60

Asn

Thr

Thr

Gly

Gly

140

Glu

Gly

Gly

Thr

Glu

Leu

Thr

Met

45

Gln

Leu

Asp

Tyr

Thr

125

Ser

Val

Tyr

Gln

Ser

205

Ser

Pro

Gln

30

Thr

Lys

Ala

Tyr

Tyr

110

Lys

Gly

Lys

Thr

Gly

190

Tyr

Thr

Leu

15

Ser

Cys

Pro

Ser

Thr

95

Cys

Leu

Gly

Lys

Phe

175

Leu

Asn

Asn

Ala

Pro

Arg

Gly

Gly

80

Phe

Gln

Glu

Gly

Pro

160

Ser

Glu

Gln

Thr



Ala

225

Phe

Trp

Pro

Leu

Arg

305

Gly

Arg

Pro

Pro

Ala

385

Leu

Gly

210

Tyr

Cys

Gly

Arg

Arg

290

Gly

Thr

Ser

Arg

Arg

370

Asp

Asn

Arg

Met

Ala

Gln

Pro

275

Pro

Leu

Cys

Lys

Arg

355

Asp

Ala

Leu

Asp

Glu

Arg

Gly

260

Pro

Glu

Asp

Gly

Arg

340

Pro

Phe

Pro

Gly

Pro
420

Leu

Ser

245

Thr

Thr

Ala

Phe

Val

325

Ser

Gly

Ala

Ala

Arg

405

Glu

Ser

230

Thr

Thr

Pro

Cys

Ala

310

Leu

Arg

Pro

Ala

Tyr

390

Arg

Met

215

Ser

Tyr

Val

Ala

Arg

295

Cys

Leu

Leu

Thr

Tyr

375

Gln

Glu

Gly

Leu

Tyr

Thr

Pro

280

Pro

Asp

Leu

Leu

Arg

360

Arg

Gln

Glu

Gly

Arg

Gly

Val

265

Thr

Ala

Ile

Ser

His

345

Lys

Ser

Gly

Tyr

Lys
425

Ser

Gly

250

Ser

Ile

Ala

Tyr

Leu

330

Ser

His

Arg

Gln

Asp

410

Pro

85

Glu

235

Asp

Ser

Ala

Gly

Ile

315

Val

Asp

Tyr

Val

Asn

395

Val

Gln

220

Asp

Trp

Thr

Ser

Gly

300

Trp

Ile

Tyr

Gln

Lys

380

Gln

Leu

Arg

Thr

Tyr

Thr

Gln

285

Ala

Ala

Thr

Met

Pro

365

Phe

Leu

Asp

Arg

Ala

Phe

Thr

270

Pro

Val

Pro

Leu

Asn

350

Tyr

Ser

Tyr

Lys

Lys
430

Phe

Asp

255

Pro

Leu

His

Leu

Tyr

335

Met

Ala

Arg

Asn

Arg

415

Asn

Tyr

240

Val

Ala

Ser

Thr

Ala

320

Cys

Thr

Pro

Ser

Glu

400

Arg

Pro



Gln

Tyr

Asp

465

Ala

Phe

Met

His

Ile

545

Thr

Gly

Tyr

Ser

Ala

625

Phe

Glu

Ser

450

Gly

Leu

Ser

Ala

Ala

530

Lys

Phe

Leu

Asn

Ser

610

Val

Asp

Gly

435

Glu

Leu

His

Leu

Leu

515

Ala

Pro

Thr

Glu

Glu

595

Thr

Tyr

Tyr

Leu

Ile

Tyr

Met

Leu

500

Pro

Arg

Gly

Ser

Trp

580

Lys

Ala

Tyr

Trp

Tyr

Gly

Gln

Gln

485

Lys

Val

Pro

Ala

Tyr

565

Ile

Phe

Tyr

Cys

Gly

Asn

Met

Gly

470

Ala

Gln

Thr

Glu

Ser

550

Val

Gly

Lys

Met

Ala

630

Gln

Glu

Lys

455

Leu

Leu

Ala

Ala

Val

535

Val

Met

Tyr

Gly

Glu

615

Arg

Gly

Leu

440

Gly

Ser

Pro

Gly

Leu

520

Gln

Lys

His

Ile

Lys

600

Leu

Gly

Thr

Gln

Glu

Thr

Pro

Asp

505

Leu

Leu

Met

Trp

Asn

585

Ala

Ser

Thr

Thr

Lys

Arg

Ala

Arg

490

Val

Leu

Gln

Ser

Val

570

Pro

Thr

Ser

Tyr

Leu

86

Asp

Arg

Thr

475

Gly

Glu

Pro

Gln

Cys

555

Lys

Tyr

Leu

Leu

Tyr

635

Thr

Lys

Arg

460

Lys

Ser

Glu

Leu

Ser

540

Lys

Gln

Asn

Thr

Thr

620

Tyr

Val

Met

445

Gly

Asp

Gly

Asn

Ala

525

Gly

Ala

Lys

Asp

Ser

605

Ser

Gly

Ser

Ala

Lys

Thr

Ala

Pro

510

Leu

Pro

Ser

Pro

Gly

590

Asp

Glu

Ser

Ser

Glu

Gly

Tyr

Thr

495

Gly

Leu

Glu

Gly

Gly

575

Thr

Lys

Asp

Arg

Gly

Ala

His

Asp

480

Asn

Pro

Leu

Leu

Tyr

560

Gln

Lys

Ser

Ser

Val

640

Gly



Gly

Met

Ser

Thr

705

Leu

Ser

Glu

Pro

Thr

785

Pro

Val

Pro

Leu

Gly

Thr

Ile

690

Tyr

Ile

Gly

Ala

Phe

770

Pro

Leu

His

Leu

Tyr
850

Ser

Gln

675

Ser

Leu

Tyr

Ser

Glu

755

Thr

Ala

Ser

Thr

Ala

835

Cys

Gly

660

Ala

Cys

Tyr

Arg

Gly

740

Asp

Phe

Pro

Leu

Arg

820

Gly

Lys

645

Gly

Ala

Arg

Trp

Met

725

Ser

Val

Gly

Arg

Arg

805

Gly

Thr

Arg

Gly

Pro

Ser

Phe

710

Ser

Gly

Gly

Ala

Pro

790

Pro

Leu

Cys

Gly

Gly

Ser

Ser

695

Leu

Asn

Thr

Val

Gly

775

Pro

Glu

Asp

Gly

Arg
855

Ser

Ile

680

Lys

Gln

Leu

Ala

Tyr

760

Thr

Thr

Ala

Phe

Val

840

Lys

Gly

665

Pro

Ser

Arg

Ala

Phe

745

Tyr

Lys

Pro

Cys

Ala

825

Leu

Lys

650

Gly

Val

Leu

Pro

Ser

730

Thr

Cys

Leu

Ala

Arg

810

Cys

Leu

Leu

87

Gly

Thr

Leu

Gly

715

Gly

Leu

Met

Glu

Pro

795

Pro

Asp

Leu

Leu

Gly

Pro

Asn

700

Gln

Val

Arg

Gln

Leu

780

Thr

Ala

Ile

Ser

Tyr
860

Ser

Gly

685

Ser

Ser

Pro

Ile

His

765

Lys

Ile

Ala

Tyr

Leu

845

Ile

Asp

670

Glu

Asn

Pro

Asp

Ser

750

Leu

Arg

Ala

Gly

Ile

830

Val

Phe

655

Ile

Ser

Gly

Gln

Arg

735

Arg

Glu

Thr

Ser

Gly

815

Trp

Ile

Lys

Val

Val

Asn

Leu

720

Phe

Val

Tyr

Thr

Gln

800

Ala

Ala

Thr

Gln



88

Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser
865 870 875 880

Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val Lys
885 890 895

Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln
900 905 910

Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu
915 920 925

Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Gln Arg
930 935 940

Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys
945 950 955 960

Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg
965 970 975

Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys
980 985 990

Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg Gly Ser
995 1000 1005

Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu
1010 1015 1020

Asn Pro Gly Pro Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala
1025 1030 1035

Leu Ser Leu Ala Leu Val Thr Asn Ser Gly Ile His Val Phe Ile
1040 1045 1050

Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala Asn Trp
1055 1060 1065

Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu Ile Gln



Ser

Pro

Gln

Val

Gly

Glu

Gln

Gly

Ser

Leu

Arg

Ile

Cys

1070

Met
1085

Ser
1100

Val
1115

Glu
1130

Asn
1145

Lys
1160

Met
1175

Ser
1190

Leu
1205

Pro
1220

Gly
1235

Trp
1250

Asn
1265

His

Cys

Ile

Asn

Val

Asn

Phe

Gly

Gln

Ala

Ile

Val

Ser

Ile

Lys

Ser

Leu

Thr

Ile

Ile

Gly

Ala

Leu

Thr

Lys

Gly

Asp

Val

Leu

Ile

Glu

Lys

Asn

Gly

Pro

Leu

Cys

Ser

Phe

Ala

Thr

Glu

Ile

Ser

Glu

Thr

Gly

Arg

Leu

Pro

Tyr

Lys

1075

Thr
1090

Ala
1105

Ser
1120

Leu
1135

Gly
1150

Phe
1165

Ser
1180

Ser
1195

Arg
1210

Leu
1225

Pro
1240

Ser
1255

Arg
1270

Leu

Met

Gly

Ala

Cys

Leu

Ser

Gly

Ala

Leu

Pro

Leu

Lys

Tyr

Lys

Asp

Asn

Lys

Gln

Gly

Gly

Arg

Leu

Met

Tyr

Ala

89

Thr

Cys

Ala

Asn

Glu

Ser

Gly

Gly

Gly

Leu

Ser

Ser

Gly

Glu

Phe

Ser

Ser

Cys

Phe

Gly

Gly

Cys

Arg

Val

Arg

Thr

1080

Ser
1095

Leu
1110

Ile
1125

Leu
1140

Glu
1155

Val
1170

Ser
1185

Ser
1200

Arg
1215

Pro
1230

Glu
1245

Glu
1260

Ser
1275

Asp

Leu

His

Ser

Glu

His

Gly

Gly

Thr

Pro

His

Arg

Ser

Val

Glu

Asp

Ser

Leu

Ile

Gly

Gly

Leu

Ala

Ala

Tyr

Leu

His

Leu

Thr

Asn

Glu

Val

Gly

Gly

Gly

Thr

Asp

Ile

Thr



Glu Cys
1280

Pro Ser
1295

<210> 29
<211>
<212>
<213>

DNA
<220>
<223>

<400> 29
atggccttac

ccggacatcc
accatgacct
ggcaaggccc
aggttcagcg
gaggacatcg
ggcaccaagc
ggeggeagec
gtgaaggtga
aggcaggccc
accagctaca
accgcctaca
aggagcacct
accgtgagca
tcgcagcccc
acgaggegsc
ggggtccttc

ctgcacagtg

3902

Val Leu Asn Lys Ala

cagtgaccgc
agctgaccca
gcagggceceag
ccaagccctg
gcageggeag
ccacctacta
tggagatcaa
aggtgcagct
gctgcaaggc
ccggecaggg
accagaagtt
tggagctgag
actacggcgg
gcaccacgac
tgtccctgeg
tggacttcgc
tcctgtcact

actacatgaa

1285

Leu Lys Cys Ile Arg

1300

Artificial Sequence

Synthetic Sequence

cttgctcctg
gagccccagc
cagcagcgtg
gatctacgcc
cggcaccgac
ctgccagcag
gaggeeceec
gcagcagagc
cagcggctac
cctggagtgg
caagggcagg
cagcctgagg
cgactggtac
gccagegecg
cccagaggcg
ctgtgatatc
ggttatcacc

catgactccc

90

Thr Asn Val Ala His

ccgctggect
agcctgagcg
agctacatcc
accagcaacc
tacaccttca
tggaccagca
ggcggeagesg
ggcgeegags
accttcagca
atgggcgcca
gccaccatca
agcgaggaca
ttcgacgtgt
cgaccaccaa
tgccggccag
tacatctggg
ctttactgca

cgccgecccg

1290

tgctgctcca
ccagcgtggg
actggttcca
tggccagegg
ccatcagcag
acccccccac
gegeeesees
tgaagaagcc
gctacaacat
tctaccccgg
ccgccgacga
ccgccttcta

ggggccagegs

caccggegcc

CggCcgeeess
cgceccttggce
ggagtaagag

ggcccacccg

Trp Thr Thr

cgccgecagg
cgacagggtg
gcagaagccc
cgtgcccgtg
cctgcagccc
cttcggcggc
cageggegsc
cggcagcagc
gcactgggtg
caacggcgac
gagcaccaac
cttctgcgcec
caccaccgtg
caccatcgcg
cgcagtgcac
cgggacttgt
gagcaggctc

caagcattac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cagccctatg
agcgcagacg
ggacgaagag
ggaaagccgce
aagatggcgg
cacgatggcc
atgcaggccc
ggcgacgtgg
ctggccctgce
ctgataaagc
agctatgtta
attaatcctt
acttcagaca

tctgcggtct

tggggccaag
tctggggsts
cctggagagt
aacacttact
cggatgtcca
gctttcacac
caacatctag
accacccccg
ctgaggcccg
ttcgecctgeg
agcctggtga
caaccattta

ccagaagaag

ccccaccacg
cccccgegta
aggagtacga
agagaaggaa
aggcctacag
tttaccaggg
tgccccctceg
aggagaaccc
tgctgcacgc
ctggggcttc
tgcactgggt
acaatgatgg
aatcctccag
attactgtgc
gcaccactct
gaggctcgga
cagtatccat
tgtattggtt
accttgcctc
tgagaatcag
aatatccgtt
cccccaggcc
aggcctgcag
acatctacat
tcaccctgta
tgagaccagt

aagaaggagsg

cgacttcgca
ccagcagggc
tgttttggac
gaaccctcag
tgagattggg
tctcagtaca
cggaagcgga
cggccccatg
cgccaggccc
agtgaagatg
gaagcagaag
tactaagtac
cacagcctac
aagagggact
cacagtctcc
cattgtgatg
ctcctgcagg
cctgcagagg
aggagtccca
tagagtggag
cacgttcggt
ccccaccccc
gcecegecgec
ctgggccccc
ctgcaaacgg
acaaactact

atgtgaactg

91

gcctatcget
cagaaccagc
aagagacgtg
gaaggcctgt
atgaaaggcg
gccaccaagg
gccaccaact
gccctgeccg
gaggtccagc
tcctgcaagg
cctgggeagg
aatgagaagt
atggagctca
tattactacg
tcaggtggag
actcaggctg
tctagtaaga
ccaggccagt
gacaggttca
gctgaggatg
gctgggacca
gcccccacca
ggeggegecsg
ctggccggcea
ggcagaaaga
caagaggaag

agggtgaagt

ccagagtgaa
tctataacga
gcegggaccc
acaatgaact
agcgccggag
acacctacga
tcagcctgct
tgaccgccct
tgcagcagtc
cttctggata
gccttgagtg
tcaaaggcaa
gcagcctgac
gtagtagggt
ggggctcagg
caccctctat
gtctcctgaa
ctcctcagct
gtggcagtgg
tgggtgttta
agctggagct
tcgccagcca
tgcacaccag
cctgecggcegt
aactcctgta
atggctgtag

tcagcaggag

gttcagcagg
gctcaatcta
tgagatgggsg
gcagaaagat
gggcaagges
cgcccttcac
gaagcaggcc
gctgectgcecc
tggacctgag
cacattcact
gattggatat
ggccacactg
ctctgaggac
atttgactac
cggaggtggc
acctgtcact
tagtaatggc
cctgatatat
gtcaggaact
ttactgtatg
gaaacggacc
gcccctgagc
gggcctggac
gctgectgetg
tatattcaaa
ctgccgattt

cgccgacgcec

1140

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



cccgcctacc
gagtacgacg
aggaggaaga
gcctacagceg
taccagggcc
ccccccaggg
aacccgggcc
gtgaccaaca
accgaggcca
agcatgcaca
accgccatga
agcatccacg
ggcaacgtga
gagttcctgc
ggctceggeg
tccctgcagg
ctgctgetgc
gtggagcacg
tgcaacagcg
aaggccacca
ac

<210>
<211>

<212>
<213>

30

PRT

<220>

<223>

<400> 30

1069

agcagggcca

tgctggacaa
acccccagga
agatcggcat
tgagcaccgc
gcageggega
ccatgtacag
gcggcatcca
actgggtgaa
tcgacgccac
agtgcttcct
acaccgtgga
ccgagagegg
agagcttcgt
gcggeggcetc
cccccagaag
tgctgagacc
ccgacatctg
gcttcaagag

acgtggccca

gaaccagctg
gaggagegesc
gggcctgtac
gaagggcgag
caccaaggac
aggcegegsc
aatgcagctg
cgtgttcatc
cgtgatcagc
cctgtacacc
gctggagetg
gaacctgatc
ctgcaaggag
gcacatcgtg
cggegeceesc
agccagaggc
cceccgecacc
ggtgaagagc
aaaggccggc

ctggaccacc

Artificial Sequence

Synthetic Sequence

92

tacaacgagc
agggaccccg
aacgagctgc
aggaggagss
acctacgacg
agcctgctga
ctgagctgca
ctgggctgct
gacctgaaga
gagagcgacg
caggtgatca
atcctggcca
tgcgaggagc
cagatgttca
ggctceggeg
tgcagaaccc
agaggcatca
tacagcctgt
accagcagcc

cccagcctga

tgaacctggg
agatgggcgg
agaaggacaa
gcaagggcca
ccctgcacat
cctgcggcga
tcgccctgag
tcagcgccgg
agatcgagga
tgcaccccag
gcctggagag
acaacagcct
tggaggagaa
tcaacaccag
gcggeggctc
tgggcctgcc
cctgcccccc
acagcagaga
tgaccgagtg

agtgcatcag

caggagggag
caagccccag
gatggccgag
cgacggcctg
gcaggccctg
tgtggaagaa
cctggeccectg
cctgcccaag
cctgatccag
ctgcaaggtg
cggcgacgcc
gagcagcaac
gaacatcaag
ctccggeggce
cggegeegsc
cgccctgcetg
ccccatgagc
gagatacatc
cgtgctgaac

ataagtttaa

Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3902



Leu

Met

Ser

Tyr

65

Ser

Gly

Ala

Ala

Gly

145

Leu

Ile

Trp

Trp

Leu

Thr

Ile

50

Gln

Tyr

Thr

Asp

Gly

130

Gly

Lys

Thr

Val

Gly
210

Leu

Gln

35

Thr

Gln

Arg

Asp

Tyr

115

Thr

Ser

Glu

Cys

Arg

195

Asp

His

20

Ser

Cys

Lys

Tyr

Phe

100

Phe

Lys

Gly

Ser

Thr

180

Gln

Gly

Ala

His

Lys

Pro

Thr

85

Thr

Cys

Leu

Gly

Gly

165

Val

Pro

Ser

Ala

Lys

Ala

Gly

70

Gly

Leu

Gln

Glu

Gly

150

Pro

Ser

Pro

Thr

Arg

Phe

Ser

55

Gln

Val

Thr

Gln

Ile

135

Gly

Gly

Gly

Gly

Asn
215

Pro

Leu

40

Gln

Ser

Pro

Ile

His

120

Lys

Ser

Leu

Phe

Lys

200

Tyr

Met

25

Leu

Asp

Pro

Asp

Ser

105

Tyr

Arg

Ser

Val

Pro

185

Gly

His

10

Ala

Val

Val

Lys

Arg

920

Ser

Ser

Gly

Gly

Ala

170

Leu

Leu

Ser

93

Asp

Ser

Ser

Leu

75

Phe

Val

Thr

Gly

Gly

155

Pro

Thr

Glu

Ala

Tyr

Val

Thr

60

Leu

Ile

Gln

Pro

Gly

140

Gly

Ser

Ser

Trp

Leu
220

Lys

Gly

45

Ala

Ile

Gly

Ala

Leu

125

Gly

Ser

Gln

Tyr

Leu

205

Ile

Asp

30

Asp

Val

Tyr

Ser

Glu

110

Thr

Ser

Glu

Ser

Gly

190

Gly

Ser

15

Ile

Arg

Ala

Ser

Gly

95

Asp

Phe

Gly

Val

Leu

175

Val

Val

Arg

Val

Val

Trp

Ala

80

Ser

Leu

Gly

Gly

Gln

160

Ser

Ser

Ile

Leu



Ser

225

Asn

Tyr

Thr

Pro

Pro

305

Asp

Leu

Leu

Arg

Arg

385

Gln

Glu

Gly

Ile

Leu

Tyr

Val

Thr

290

Ala

Ile

Ser

His

Lys

370

Ser

Gly

Tyr

Lys

Ser

Gln

Pro

Ser

275

Ile

Ala

Tyr

Leu

Ser

355

His

Arg

Gln

Asp

Pro

Lys

Thr

Tyr

260

Ser

Ala

Gly

Ile

Val

340

Asp

Tyr

Val

Asn

Val

420

Gln

Asp

Asp

245

Tyr

Thr

Ser

Gly

Trp

325

Ile

Tyr

Gln

Lys

Gln

405

Leu

Arg

Asn

230

Asp

Ala

Thr

Gln

Ala

310

Ala

Thr

Met

Pro

Phe

390

Leu

Asp

Arg

Ser

Thr

Met

Thr

Pro

295

Val

Pro

Leu

Asn

Tyr

375

Ser

Tyr

Lys

Lys

Lys

Ala

Asp

Pro

280

Leu

His

Leu

Tyr

Met

360

Ala

Arg

Asn

Arg

Asn

Ser

Thr

Tyr

265

Ala

Ser

Thr

Ala

Cys

345

Thr

Pro

Ser

Glu

Arg

425

Pro

Gln

Tyr

250

Trp

Pro

Leu

Arg

Gly

330

Arg

Pro

Pro

Ala

Leu

410

Gly

Gln

94

Val

235

Tyr

Gly

Arg

Arg

Gly

315

Thr

Ser

Arg

Arg

Asp

395

Asn

Arg

Glu

Phe

Cys

Gln

Pro

Pro

300

Leu

Cys

Lys

Arg

Asp

380

Ala

Leu

Asp

Gly

Leu

Ala

Gly

Pro

285

Glu

Asp

Gly

Arg

Pro

365

Phe

Pro

Gly

Pro

Leu

Lys

Arg

Thr

270

Thr

Ala

Phe

Val

Ser

350

Gly

Ala

Ala

Arg

Glu

430

Tyr

Leu

Asp

255

Ser

Pro

Cys

Ala

Leu

335

Arg

Pro

Ala

Tyr

Arg

415

Met

Asn

Asn

240

Thr

Val

Ala

Arg

Cys

320

Leu

Leu

Thr

Tyr

Gln

400

Glu

Gly

Glu



Leu

Gly

465

Ser

Pro

Asp

Leu

Arg

545

Leu

Gly

Gly

Gln

Gly

625

Thr

Gln

450

Glu

Thr

Pro

Val

Asp

530

Val

Ala

Ala

Pro

Gly

610

Pro

Gly

435

Lys

Arg

Ala

Arg

Glu

515

Pro

Leu

Ala

Arg

Glu

595

Met

Leu

Gly

Asp

Arg

Thr

Gly

500

Glu

Glu

Pro

Ala

Ala

580

Leu

Phe

Ser

Leu

Lys

Arg

Lys

485

Ser

Asn

Ala

Trp

Cys

565

Ser

Ser

Ala

Trp

Ser
645

Met

Gly

470

Asp

Gly

Pro

Pro

Ala

550

Ala

Pro

Pro

Gln

Tyr

630

Tyr

Ala

455

Lys

Thr

Glu

Gly

Trp

535

Leu

Val

Gly

Asp

Leu

615

Ser

Lys

440

Glu

Gly

Tyr

Gly

Pro

520

Pro

Val

Phe

Ser

Asp

600

Val

Asp

Glu

Ala

His

Asp

Arg

505

Met

Pro

Ala

Leu

Ala

585

Pro

Ala

Pro

Asp

Tyr

Asp

Ala

490

Gly

Glu

Ala

Gly

Ala

570

Ala

Ala

Gln

Gly

Thr
650

95

Ser

Gly

475

Leu

Ser

Tyr

Pro

Leu

555

Cys

Ser

Gly

Asn

Leu

635

Lys

Glu

460

Leu

His

Leu

Ala

Arg

540

Leu

Pro

Pro

Leu

Val

620

Ala

Glu

445

Ile

Tyr

Met

Leu

Ser

525

Ala

Leu

Trp

Arg

Leu

605

Leu

Gly

Leu

Gly

Gln

Gln

Thr

510

Asp

Arg

Leu

Ala

Leu

590

Asp

Leu

Val

Val

Met

Gly

Ala

495

Cys

Ala

Ala

Leu

Val

575

Arg

Leu

Ile

Ser

Val
655

Lys

Leu

480

Leu

Gly

Ser

Cys

Leu

560

Ser

Glu

Arg

Asp

Leu

640

Ala



Lys

Val

Pro

Leu

705

Gly

His

Thr

Pro

Lys

785

Gln

Gly

Thr

Asp

Asp

Ala

Ala

Leu

690

Pro

Arg

Thr

Val

Ser

770

Gln

Leu

Ile

Glu

Leu

850

Val

Gly

Gly

675

Arg

Pro

Leu

Glu

Leu

755

Pro

Ala

Leu

His

Ala

835

Ile

His

Val

660

Glu

Ser

Ala

Leu

Ala

740

Gly

Arg

Gly

Ser

Val

820

Asn

Gln

Pro

Tyr

Gly

Ala

Ser

His

725

Arg

Leu

Ser

Asp

Cys

805

Phe

Trp

Ser

Ser

Tyr

Ser

Ala

Ser

710

Leu

Ala

Phe

Glu

Val

790

Ile

Ile

Val

Met

Cys

Val

Gly

Gly

695

Glu

Ser

Arg

Arg

Gly

775

Glu

Ala

Leu

Asn

His

855

Lys

Phe

Ser

680

Ala

Ala

Ala

His

Val

760

Ser

Glu

Leu

Gly

Val

840

Ile

Val

Phe

665

Val

Ala

Arg

Gly

Ala

745

Thr

Gly

Asn

Ser

Cys

825

Ile

Asp

Thr

Gln

Ser

Ala

Asn

Gln

730

Trp

Pro

Ala

Pro

Leu

810

Phe

Ser

Ala

Ala

96

Leu

Leu

Leu

Ser

715

Arg

Gln

Glu

Thr

Gly

795

Ala

Ser

Asp

Thr

Met

Glu

Ala

Ala

700

Ala

Leu

Leu

Ile

Asn

780

Pro

Leu

Ala

Leu

Leu

860

Lys

Leu

Leu

685

Leu

Phe

Gly

Thr

Pro

765

Phe

Met

Val

Gly

Lys

845

Tyr

Cys

Arg

670

His

Thr

Gly

Val

Gln

750

Ala

Ser

Tyr

Thr

Leu

830

Lys

Thr

Phe

Arg

Leu

Val

Phe

His

735

Gly

Gly

Leu

Arg

Asn

815

Pro

Ile

Glu

Leu

Val

Gln

Asp

Gln

720

Leu

Ala

Leu

Leu

Met

800

Ser

Lys

Glu

Ser

Leu



97

865 870 875 880

Glu Leu Gln Val Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile His Asp
885 890 895

Thr Val Glu Asn Leu Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn
900 905 910

Gly Asn Val Thr Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu
915 920 925

Lys Asn Ile Lys Glu Phe Leu Gln Ser Phe Val His Ile Val Gln Met
930 935 940

Phe Ile Asn Thr Ser Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
945 950 955 960

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Leu Gln Ala
965 970 975

Pro Arg Arg Ala Arg Gly Cys Arg Thr Leu Gly Leu Pro Ala Leu Leu
980 985 990

Leu Leu Leu Leu Leu Arg Pro Pro Ala Thr Arg Gly Ile Thr Cys Pro
995 1000 1005

Pro Pro Met Ser Val Glu His Ala Asp Ile Trp Val Lys Ser Tyr
1010 1015 1020

Ser Leu Tyr Ser Arg Glu Arg Tyr Ile Cys Asn Ser Gly Phe Lys
1025 1030 1035

Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu Cys Val Leu Asn Lys
1040 1045 1050

Ala Thr Asn Val Ala His Trp Thr Thr Pro Ser Leu Lys Cys Ile
1055 1060 1065

Arg



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

31
3209
DNA

<220>
<223>

<400> 31
atggccctgc

cccatggccg
gtgggcgaca
tggtaccagc
tacaccggcg
atcagcagcg
cccctgacct
ggeggeggea
agcggccccg
ttcccecctga
tggctgggcg
ctgagcatca
accgacgaca
gactactggg
ccecceccaccc
aggcccgecg
atctgggccc
tactgcagga
cgcceegggc
tatcgctcca
aaccagctct

agacgtggcc

ccgtgaccgc
actacaagga
gggtgagcat
agaagcccgg
tgcccgacag
tgcaggccga
tcggegecegg
gegeeegsees
geetggtggce
ccagctacgg
tgatctgggg
gcaaggacaa
ccgccaccta
gccagggcac
ccgeecccac
ccggeggesc
ccctggecegg
gtaagaggag
ccacccgcaa
gagtgaagtt
ataacgagct

gggaccctga

Artificial Sequence

Synthetic Sequence

cctgctgcetg
catcgtgatg
cacctgcaag
ccagagcccc
gttcatcggc
ggacctggcc
caccaagctg
cggcagcagc
ccccagcecag
cgtgagctgg
cgacggcagc
cagcaagagc
ctactgcgcc
cagcgtgacc
catcgccagc
cgtgcacacc
cacctgcggc
caggctcctg
gcattaccag
cagcaggagc

caatctagga

gatgggggga

98

cccctggcecc
acccagagcc
gccagccagg
aagctgctga
agcggcagceg
gactacttct
gagatcaaga
ggeggeggea
agcctgagca
gtgaggcagc
accaactacc
caggtgttcc
agggacacct
gtgagcagca
cagcccctga
aggggcecetgg
gtgctgctgc
cacagtgact
ccctatgccc
gcagacgccc
cgaagagagg

aagccgcaga

tgctgctgca
acaagttcct
acgtgagcac
tctacagcgc
gcaccgactt
gccagcagca
gg888cesces
gcgaggtgca
tcacctgcac
cccccggeaa
acagcgccct
tgaagctgaa
actaccccta
ccaccacccc
gcctgaggcc
acttcgcctg
tgagcctggt
acatgaacat
caccacgcga
ccgcgtacca
agtacgatgt

gaaggaagaa

cgccgecagg
gctggtgagce
cgeccgtggcec
cagctacagg
caccctgacc
ctacagcacc
cggcagegsc
gctgaaggag
cgtgagcggc
gggcctggag

gatcagcagg

caacctgcag
ctacgccatg
cgcccccagg
cgaggcctgc
cgacatctac
gatcaccctg
gactccccgc
cttcgcagcc
gcagggeceag
tttggacaag

ccctcaggaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ggcctgtaca
aaaggcgagc
accaaggaca
ggeegeggea
gcctctgacg
tgccgcgtac
gcctgegeceg
tccgecggceca
ctcttggacc
gatgggcccc
ctgagctaca
ttctttcaac
gcgctgcacc
gacctgccac
ctgcacctga
catgcctggc
atcccagccg
ctgaagcagg
agctgcatcg
ggctgcttca
ctgaagaaga
agcgacgtgc
gtgatcagcc
ctggccaaca
gaggagctgg

atgttcatca

tccggecggceg

atgaactgca
gceggagees
cctacgacgc
gcctgectgac
cttcactgga
tgccttgggc
tcttcctcgce
gcccgagact
tgcggeaggg
tgagctggta
aagaggacac
tagagctgcg
tgcagccact
ccgcctcectc
gtgccggcca
agcttaccca
gactcccttc
ctggagacgt
ccctgagcect
gcgeccggect
tcgaggacct
accccagctg
tggagagcgg
acagcctgag
aggagaagaa
acaccagctc

gcggctcegg

gaaagataag
caaggggcac
ccttcacatg
ctgcggcgat
ccccgaagcec
cctggtcgceg
ctgcccctgg
ccgcgagggt
catgtttgcg
cagtgaccca
gaaggagctg
gcgegtggtg
gcgctcectgcet
cgaggctcgg
gcgeetgggce
gggcgecaca
accgaggtcg
ggaggagaac
ggccctggtg
gcccaagacc
gatccagagc
caaggtgacc
cgacgccagc
cagcaacggc
catcaaggag
cggegeceesc

cggeggctcc

99

atggcggagg
gatggccttt
caggccctgc
gtggaagaaa
ccgtggectc
gggctgctge
gccgtgtccg
cccgagcttt
cagctggtgg
ggcctggeag
gtggtggcca
geeggegags
gctggggecg
aactcggcct
gtccatcttc
gtcttgggac
gaaggaagcg
cctggaccta
accaacagcg
gaggccaact
atgcacatcg
gccatgaagt
atccacgaca
aacgtgaccg
ttcctgcaga
tccggeggeg

ctgcaggccc

cctacagtga
accagggtct
cccctecgegg
acccgggecc
ccgegececcg
tgctgctgcet
gggctcegege
cgcccgacga
cccaaaatgt
gecgtgtccct
aggctggagt
gctcaggctc
ccgeccctggce
tcggtttcca
acactgaggc
tcttccgggt
gagctactaa
tgtacagaat
gcatccacgt
gggtgaacgt
acgccaccct
gcttcctgcet
ccgtggagaa
agagcggctg
gcttcgtgca
gcggeteegg

ccagaagagc

gattgggatg
cagtacagcc
cagcggcgaa
catggaatac
cgctcgegcec
gctcgetgcec
ctcgcccggce
tccecgeeggce
tctgctgatc
gacggeeesc
ctactatgtc
cgtttcactt
tttgaccgtg
gggcegcettg

cagggcacgc

gacccccgaa
cttcagcctg
gcagctgctg
gttcatcctg
gatcagcgac
gtacaccgag
ggagctgcag
cctgatcatc
caaggagtgc
catcgtgcag
cggegeegsc

cagaggctgc

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



agaaccctgg
ggcatcacct
agcctgtaca
agcagcctga
agcctgaagt
<210> 32

<211> 1081
<212> PRT

gcctgececgc
{dddddddde
gcagagagag
ccgagtgcgt

gcatcagata

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 32
Asp Arg Thr
1

Leu Leu Leu

Met Thr Gln
35

Asn Ile Thr
50

Tyr Gln Gln
65

Ser Tyr Arg

Gly Thr Asp

Ala Val Tyr

115

Gly Gly Thr

Met

His

20

Ser

Cys

Lys

Tyr

Phe

100

Tyr

Lys

Ala

Ala

His

Lys

Pro

Ser

85

Thr

Cys

Leu

Leu

Ala

Lys

Ala

Gly

70

Gly

Leu

Gln

Glu

Pro

Arg

Phe

Ser

55

Gln

Val

Thr

Gln

Ile

agtttaaac

Val

Pro

Met

40

Gln

Ser

Pro

Ile

Tyr

120

Lys

Thr

Met

25

Ser

Asn

Pro

Asp

Ser

105

Tyr

Arg

Ala

10

Ala

Thr

Val

Lys

Arg

920

Ser

Ser

Gly

100

cctgectgetg ctgetgetge
catgagcgtg gagcacgccg
atacatctgc aacagcggct

gctgaacaag gccaccaacg

Leu

Asp

Ser

Asp

Ala

75

Phe

Val

Thr

Gly

tgagaccccc cgccaccaga
acatctgggt gaagagctac
tcaagagaaa ggccggcacc

tggcccactg gaccaccccc

Leu Leu Pro Leu Ala
15

Tyr Lys Asp Ile Val
30

Val Gly Asp Arg Val
45

Ser Ala Val Ala Trp
60

Leu Ile Tyr Ser Ala
80

Thr Gly Arg Gly Ser
95

Gln Ala Glu Asp Leu
110

Pro Trp Thr Phe Gly
125

Gly Gly Ser Gly Gly

3000

3060

3120

3180

3209



Gly

145

Leu

Leu

Trp

Arg

Gly

225

Gln

Arg

Tyr

Thr

Ser

305

Gly

Trp

130

Gly

Val

Ser

Val

Ser

210

Arg

Met

Asp

Trp

Thr

290

Gln

Ala

Ala

Ser

Glu

Cys

Arg

195

Lys

Phe

Asn

Ala

Gly

275

Thr

Pro

Val

Pro

Gly

Ser

Ala

180

Gln

Ala

Thr

Ala

Ala

260

Gln

Pro

Leu

His

Leu
340

Gly

Gly

165

Ala

Pro

Asp

Leu

Leu

245

Tyr

Gly

Ala

Ser

Thr

325

Ala

Gly

150

Gly

Ser

Pro

Gly

Ser

230

Arg

Tyr

Thr

Pro

Leu

310

Arg

Gly

135

Gly

Gly

Gly

Gly

Tyr

215

Arg

Pro

Ser

Ser

Arg

295

Arg

Gly

Thr

Ser

Leu

Phe

Lys

200

Thr

Asp

Glu

Tyr

Val

280

Pro

Pro

Leu

Cys

Gly

Val

Thr

185

Ala

Thr

Asp

Asp

Tyr

265

Thr

Pro

Glu

Asp

Gly
345

Gly

Gln

170

Phe

Leu

Glu

Ser

Ser

250

Ser

Val

Thr

Ala

Phe

330

Val

101

Gly

155

Pro

Thr

Glu

Tyr

Gln

235

Ala

Pro

Ser

Pro

Cys

315

Ala

Leu

140

Gly

Gly

Asp

Trp

Ser

220

Ser

Thr

Glu

Ser

Ala

300

Arg

Cys

Leu

Ser

Gly

Tyr

Leu

205

Ala

Ile

Tyr

Gly

Ala

285

Pro

Pro

Asp

Leu

Glu

Ser

Tyr

190

Ala

Ser

Leu

Tyr

Ala

270

Ser

Thr

Ala

Ile

Ser
350

Val

Leu

175

Met

Leu

Val

Tyr

Cys

255

Met

Gly

Ile

Ala

Tyr

335

Leu

Lys

160

Ser

Ser

Ile

Lys

Leu

240

Ala

Asp

Ala

Ala

Gly

320

Ile

Val



Ile

Tyr

Gln

385

Lys

Gln

Leu

Arg

Lys

465

Arg

Lys

Ser

Asn

Ala

545

Trp

Thr

Met

370

Pro

Phe

Leu

Asp

Arg

450

Met

Gly

Asp

Gly

Pro

530

Pro

Ala

Leu

355

Asn

Tyr

Ser

Tyr

Lys

435

Lys

Ala

Lys

Thr

Glu

515

Gly

Trp

Leu

Tyr

Met

Ala

Arg

Asn

420

Arg

Asn

Glu

Gly

Tyr

500

Gly

Pro

Pro

Val

Cys

Thr

Pro

Ser

405

Glu

Arg

Pro

Ala

His

485

Asp

Arg

Met

Pro

Ala

Arg

Pro

Pro

390

Ala

Leu

Gly

Gln

Tyr

470

Asp

Ala

Gly

Glu

Ala

550

Gly

Ser

Arg

375

Arg

Asp

Asn

Arg

Glu

455

Ser

Gly

Leu

Ser

Tyr

535

Pro

Leu

Lys

360

Arg

Asp

Ala

Leu

Asp

440

Gly

Glu

Leu

His

Leu

520

Ala

Arg

Leu

Arg

Pro

Phe

Pro

Gly

425

Pro

Leu

Ile

Tyr

Met

505

Leu

Ser

Ala

Leu

Ser

Gly

Ala

Ala

410

Arg

Glu

Tyr

Gly

Gln

490

Gln

Thr

Asp

Arg

Leu

102

Arg

Pro

Ala

395

Tyr

Arg

Met

Asn

Met

475

Gly

Ala

Cys

Ala

Ala

555

Leu

Leu

Thr

380

Tyr

Gln

Glu

Gly

Glu

460

Lys

Leu

Leu

Gly

Ser

540

Cys

Leu

Leu

365

Arg

Arg

Gln

Glu

Gly

445

Leu

Gly

Ser

Pro

Asp

525

Leu

Arg

Leu

His

Lys

Ser

Gly

Tyr

430

Lys

Gln

Glu

Thr

Pro

510

Val

Asp

Val

Ala

Ser

His

Arg

Gln

415

Asp

Pro

Lys

Arg

Ala

495

Arg

Glu

Pro

Leu

Ala

Asp

Tyr

Val

400

Asn

Val

Gln

Asp

Arg

480

Thr

Gly

Glu

Glu

Pro

560

Ala



Cys

Ser

Ser

Ala

625

Trp

Ser

Tyr

Gly

Ala

705

Ser

His

Arg

Leu

Ala

Pro

Pro

610

Gln

Tyr

Tyr

Tyr

Ser

690

Ala

Ser

Leu

Ala

Phe
770

Val

Gly

595

Asp

Leu

Ser

Lys

Val

675

Gly

Gly

Glu

Ser

Arg

755

Arg

Phe

580

Ser

Asp

Val

Asp

Glu

660

Phe

Ser

Ala

Ala

Ala

740

His

Val

565

Leu

Ala

Pro

Ala

Pro

645

Asp

Phe

Val

Ala

Arg

725

Gly

Ala

Thr

Ala

Ala

Ala

Gln

630

Gly

Thr

Gln

Ser

Ala

710

Asn

Gln

Trp

Pro

Cys

Ser

Gly

615

Asn

Leu

Lys

Leu

Leu

695

Leu

Ser

Arg

Gln

Glu
775

Pro

Pro

600

Leu

Val

Ala

Glu

Glu

680

Ala

Ala

Ala

Leu

Leu

760

Ile

Trp

585

Arg

Leu

Leu

Gly

Leu

665

Leu

Leu

Leu

Phe

Gly

745

Thr

Pro

570

Ala

Leu

Asp

Leu

Val

650

Val

Arg

His

Thr

Gly

730

Val

Gln

Ala

103

Val

Arg

Leu

Ile

635

Ser

Val

Arg

Leu

Val

715

Phe

His

Gly

Gly

Ser

Glu

Arg

620

Asp

Leu

Ala

Val

Gln

700

Asp

Gln

Leu

Ala

Leu
780

Gly

Gly

605

Gln

Gly

Thr

Lys

Val

685

Pro

Leu

Gly

His

Thr

765

Pro

Ala

590

Pro

Gly

Pro

Gly

Ala

670

Ala

Leu

Pro

Arg

Thr

750

Val

Ser

575

Arg

Glu

Met

Leu

Gly

655

Gly

Gly

Arg

Pro

Leu

735

Glu

Leu

Pro

Ala

Leu

Phe

Ser

640

Leu

Val

Glu

Ser

Ala

720

Leu

Ala

Gly

Arg



104

Ser Glu Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly
785 790 795 800

Asp Val Glu Glu Asn Pro Gly Pro Met Tyr Arg Met Gln Leu Leu Ser
805 810 815

Cys Ile Ala Leu Ser Leu Ala Leu Val Thr Asn Ser Gly Ile His Val
820 825 830

Phe Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala Asn
835 840 845

Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu Ile Gln
850 855 860

Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp Val His Pro
865 870 875 880

Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu Leu Glu Leu Gln Val
885 890 895

Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr Val Glu Asn
900 905 910

Leu Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val Thr
915 920 925

Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile Lys
930 935 940

Glu Phe Leu Gln Ser Phe Val His Ile Val Gln Met Phe Ile Asn Thr
945 950 955 960

Ser Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
965 970 975

Gly Gly Gly Gly Ser Gly Gly Gly Ser Leu Gln Ala Pro Arg Arg Ala
980 985 990

Arg Gly Cys Arg Thr Leu Gly Leu Pro Ala Leu Leu Leu Leu Leu Leu



995

Leu Arg Pro Pro Ala Thr

1010

Val Glu His Ala

1025

Ser Asp

Ser Arg Glu Ile

1040

Arg Tyr

Thr
1055

Gly Ser Ser Leu Thr

Val Ala His Thr

1070

Trp Thr

<210> 33

<211> 3245

<212> DNA

<213> Artificial Sequenc

<220>

<223> Synthetic Sequence

<400> 33

atggccttac cagtgaccgc ctt

actacaagga cat

ccgatggccg

gggtgaacat cac

gtgggcgaca

tggtaccagc cca

agaagcccgg

tacagcggcg tgcccgacag gtt

atcagcagcg tgcaggccga gga

ccctggacct cac

tcggeggegg

ggcgegrggca gcgegcgecgg cgg

gcctggtgcea

agegegeegscsg gcc

ttcaccttca ccgactacta cat

tggctggccc tgatcaggag caa

1000

Arg Gly
1015

Ile
1030

Trp

Cys Asn

1045

Glu
1060

Cys

Pro Ser

1075

e

gctcctg
cgtgatg
ctgcaag
gagcccc
caccggc
cctggcc
caagctg
cagcggc
cggegsc
gagctgg

ggccgac

ccgctggect
acccagagcc
gccagccaga
aaggccctga
aggggcageg
gtgtactact
gagatcaaga
ggeggeggea
agcctgagcc
gtgaggcagc

ggctacacca

105

Ile Thr Cys

Val

Lys Ser

Ser Gly Phe

Val

Leu Asn

Leu Lys Cys

1005

Pro Pro

1020

Tyr Ser

1035

Lys
1050

Arg

Lys Ala

1065

Ile Arg
1080

tgctgctcca
acaagttcat
acgtggacag
tctacagcgc
gcaccgactt
gccagcagta
gg888cesces
gcgaggtgaa
tgagctgcgc
cccccggeaa

ccgagtacag

Pro Met

Leu Tyr

Lys Ala

Thr Asn

cgccgecagg
gagcaccagc
cgeccgtggcec
cagctacagg
caccctgacc
ctacagcacc
cggcagegsc
gctggtggag
cgccageggc
ggccctggag

cgccagegtg

60

120

180

240

300

360

420

480

540

600

660



aagggcaggt
gccctgaggc
tactacagcc
agcgccageg
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
ggcgatgtgg
gaagccccgt
gtcgeggggc
ccctgggcecg
gagggtcccg
tttgcgcagc
gacccaggcc
gagctggtgg
gtggtggecg
tctgectgetg
gctcggaact

ctgggegtcc

tcaccctgag
ccgaggacag
ccgagggcesc
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccge
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
aagaaaaccc
ggcctccecgc
tgctgctgcet
tgtccggggc
agctttcgcc
tggtggccca
tggcaggcgt
tggccaaggc
gcgagggctc
gggeegecesgc
cggccttcegg

atcttcacac

cagggacgac

cgccacctac
catggactac
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggcagc
gggccccatg
gccccgegcet
gctgetgcetc
tcgcgcctceg
cgacgatccc
aaatgttctg
gtccctgacg
tggagtctac
aggctccgtt
cctggetttg

tttccagggc

tgaggccagg

106

agccagagca
tactgcgcca
tggggccagg
ccgcgaccac
gecgtgeccecggc
atctacatct
accctttact
cceccgecegcec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc
gggatgaaag
acagccacca
ggcgaaggcec
gaatacgcct
cgecgectgcec
gctgeccgect
cccggcetcecg
gccggectcet
ctgatcgatg
gggggectga
tatgtcttct
tcacttgcgc
accgtggacc
cgecttgetgce

gcacgccatg

tcctgtacct
gggacgecegce
gcaccagcgt
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggeccac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gcgagegecesg
aggacaccta
gcggcagcect
ctgacgcttc
gcgtactgcc
gcgeegtcett
cggccagccc
tggacctgcg
ggcccctgag
gctacaaaga
ttcaactaga
tgcacctgca
tgccacccgc
acctgagtgc

cctggcagct

gcagatgaac
ctactacagc
gaccgtgagc
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgacctgc
actggacccc
ttgggccctg
cctcgectge
gagactccgc
gcagggcatg
ctggtacagt
ggacacgaag
gctgeggegc
gccactgcegc
ctcctccgag
cggccagcgc

tacccagggc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



107

gccacagtct tgggactctt ccgggtgacc cccgaaatcc cagccggact cccttcaccg
aggtcggaag gaagcggagc tactaacttc agcctgctga agcaggctgg agacgtggag
gagaaccctg gacctatgta cagaatgcag ctgctgagct gcatcgccct gagcctggcec
ctggtgacca acagcggcat ccacgtgttc atcctgggect gcttcagecge cggcctgecc
aagaccgagg ccaactgggt gaacgtgatc agcgacctga agaagatcga ggacctgatc
cagagcatgc acatcgacgc caccctgtac accgagagcg acgtgcaccc cagctgcaag
gtgaccgcca tgaagtgctt cctgectggag ctgcaggtga tcagcctgga gagcggcgac
gccagcatcc acgacaccgt ggagaacctg atcatcctgg ccaacaacag cctgagcagc
aacggcaacg tgaccgagag cggctgcaag gagtgcgagg agctggagga gaagaacatc
aaggagttcc tgcagagctt cgtgcacatc gtgcagatgt tcatcaacac cagctccggc
ggcggetccg geggeggegg cteccggegge ggeggetecg geggeggegg cteeggeggc
ggctccctge aggcccccag aagagccaga ggctgcagaa ccctgggect gecccgeectg
ctgctgetge tgctgectgag accccccgec accagaggca tcacctgeccc cccccccatg
agcgtggagc acgccgacat ctgggtgaag agctacagcc tgtacagcag agagagatac
atctgcaaca gcggcttcaa gagaaaggcc ggcaccagca gcctgaccga gtgegtgetg
aacaaggcca ccaacgtggec ccactggacc acccccagcc tgaagtgcat cagataagtt
taaac

<210> 34

<211> 1324

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 34
Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1 5 10 15

Leu Leu Leu His Ala Ala Arg Pro Met Ala Asp Tyr Lys Asp Ile Val
20 25 30

Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3245



Asn

Tyr

65

Ser

Gly

Ala

Gly

Gly

145

Leu

Leu

Trp

Arg

Gly

225

Gln

Ile

50

Gln

Tyr

Thr

Val

Gly

130

Gly

Val

Ser

Val

Ser

210

Arg

Met

35

Thr

Gln

Arg

Asp

Tyr

115

Thr

Ser

Glu

Cys

Arg

195

Lys

Phe

Asn

Cys

Lys

Tyr

Phe

100

Tyr

Lys

Gly

Ser

Ala

180

Gln

Ala

Thr

Ala

Lys

Pro

Ser

85

Thr

Cys

Leu

Gly

Gly

165

Ala

Pro

Asp

Leu

Leu
245

Ala

Gly

70

Gly

Leu

Gln

Glu

Gly

150

Gly

Ser

Pro

Gly

Ser

230

Arg

Ser

55

Gln

Val

Thr

Gln

Ile

135

Gly

Gly

Gly

Gly

Tyr

215

Arg

Pro

40

Gln

Ser

Pro

Ile

Tyr

120

Lys

Ser

Leu

Phe

Lys

200

Thr

Asp

Glu

Asn

Pro

Asp

Ser

105

Tyr

Arg

Gly

Val

Thr

185

Ala

Thr

Asp

Asp

Val

Lys

Arg

920

Ser

Ser

Gly

Gly

Gln

170

Phe

Leu

Glu

Ser

Ser
250

108

Asp

Ala

75

Phe

Val

Thr

Gly

Gly

155

Pro

Thr

Glu

Tyr

Gln

235

Ala

Ser

60

Leu

Thr

Gln

Pro

Gly

140

Gly

Gly

Asp

Trp

Ser

220

Ser

Thr

45

Ala

Ile

Gly

Ala

Trp

125

Gly

Ser

Gly

Tyr

Leu

205

Ala

Ile

Tyr

Val

Tyr

Arg

Glu

110

Thr

Ser

Glu

Ser

Tyr

190

Ala

Ser

Leu

Tyr

Ala

Ser

Gly

95

Asp

Phe

Gly

Val

Leu

175

Met

Leu

Val

Tyr

Cys
255

Trp

Ala

80

Ser

Leu

Gly

Gly

Lys

160

Ser

Ser

Ile

Lys

Leu

240

Ala



Arg

Tyr

Thr

Ser

305

Gly

Trp

Ile

Tyr

Gln

385

Lys

Gln

Leu

Arg

Lys

Asp

Trp

Thr

290

Gln

Ala

Ala

Thr

Met

370

Pro

Phe

Leu

Asp

Arg

450

Met

Ala

Gly

275

Thr

Pro

Val

Pro

Leu

355

Asn

Tyr

Ser

Tyr

Lys

435

Lys

Ala

Ala

260

Gln

Pro

Leu

His

Leu

340

Tyr

Met

Ala

Arg

Asn

420

Arg

Asn

Glu

Tyr

Gly

Ala

Ser

Thr

325

Ala

Cys

Thr

Pro

Ser

405

Glu

Arg

Pro

Ala

Tyr

Thr

Pro

Leu

310

Arg

Gly

Arg

Pro

Pro

390

Ala

Leu

Gly

Gln

Tyr

Ser

Ser

Arg

295

Arg

Gly

Thr

Ser

Arg

375

Arg

Asp

Asn

Arg

Glu

455

Ser

Tyr

Val

280

Pro

Pro

Leu

Cys

Lys

360

Arg

Asp

Ala

Leu

Asp

440

Gly

Glu

Tyr

265

Thr

Pro

Glu

Asp

Gly

345

Arg

Pro

Phe

Pro

Gly

425

Pro

Leu

Ile

Ser

Val

Thr

Ala

Phe

330

Val

Ser

Gly

Ala

Ala

410

Arg

Glu

Tyr

Gly

109

Pro

Ser

Pro

Cys

315

Ala

Leu

Arg

Pro

Ala

395

Tyr

Arg

Met

Asn

Met

Glu

Ser

Ala

300

Arg

Cys

Leu

Leu

Thr

380

Tyr

Gln

Glu

Gly

Glu

460

Lys

Gly

Ala

285

Pro

Pro

Asp

Leu

Leu

365

Arg

Arg

Gln

Glu

Gly

445

Leu

Gly

Ala

270

Ser

Thr

Ala

Ile

Ser

350

His

Lys

Ser

Gly

Tyr

430

Lys

Gln

Glu

Met

Gly

Ile

Ala

Tyr

335

Leu

Ser

His

Arg

Gln

415

Asp

Pro

Lys

Arg

Asp

Ala

Ala

Gly

320

Ile

Val

Asp

Tyr

Val

400

Asn

Val

Gln

Asp

Arg



465

Arg

Lys

Ser

Glu

Leu

545

Ile

Arg

Ala

Ser

Gly

625

Asp

Phe

Gly

Gly

Asp

Gly

Asn

530

Ala

Val

Val

Trp

Ala

610

Ser

Leu

Gly

Gly

Lys

Thr

Ala

515

Pro

Leu

Met

Ser

Tyr

595

Ser

Gly

Ala

Ala

Gly
675

Gly

Tyr

500

Thr

Gly

Leu

Thr

Ile

580

Gln

Tyr

Thr

Asp

Gly

660

Gly

His

485

Asp

Asn

Pro

Leu

Gln

565

Thr

Gln

Arg

Asp

Tyr

645

Thr

Ser

470

Asp

Ala

Phe

Met

His

550

Ser

Cys

Lys

Tyr

Phe

630

Phe

Lys

Gly

Gly

Leu

Ser

Ala

535

Ala

His

Lys

Pro

Thr

615

Thr

Cys

Leu

Gly

Leu

His

Leu

520

Leu

Ala

Lys

Ala

Gly

600

Gly

Leu

Gln

Glu

Gly
680

Tyr

Met

505

Leu

Pro

Arg

Phe

Ser

585

Gln

Val

Thr

Gln

Ile

665

Gly

Gln

490

Gln

Lys

Val

Pro

Leu

570

Gln

Ser

Pro

Ile

His

650

Lys

Ser

110

475

Gly

Ala

Gln

Thr

Met

555

Leu

Asp

Pro

Asp

Ser

635

Tyr

Arg

Ser

Leu

Leu

Ala

Ala

540

Ala

Val

Val

Lys

Arg

620

Ser

Ser

Gly

Gly

Ser

Pro

Gly

525

Leu

Asp

Ser

Ser

Leu

605

Phe

Val

Thr

Gly

Gly
685

Thr

Pro

510

Asp

Leu

Tyr

Val

Thr

590

Leu

Ile

Gln

Pro

Gly

670

Gly

Ala

495

Arg

Val

Leu

Lys

Gly

575

Ala

Ile

Gly

Ala

Leu

655

Gly

Ser

480

Thr

Gly

Glu

Pro

Asp

560

Asp

Val

Tyr

Ser

Glu

640

Thr

Ser

Glu



Val

Leu

705

Val

Val

Arg

Leu

Asp

785

Ser

Pro

Cys

Ala

Leu

865

Lys

Thr

Gln

690

Ser

Ser

Ile

Leu

Asn

770

Thr

Val

Ala

Arg

Cys

850

Leu

Leu

Gln

Leu

Ile

Trp

Trp

Ser

755

Asn

Tyr

Thr

Pro

Pro

835

Asp

Leu

Leu

Glu

Lys

Thr

Val

Gly

740

Ile

Leu

Tyr

Val

Thr

820

Ala

Ile

Ser

Tyr

Glu

Glu

Cys

Arg

725

Asp

Ser

Gln

Pro

Ser

805

Ile

Ala

Tyr

Leu

Ile

885

Asp

Ser

Thr

710

Gln

Gly

Lys

Thr

Tyr

790

Ser

Ala

Gly

Ile

Val

870

Phe

Gly

Gly

695

Val

Pro

Ser

Asp

Asp

775

Tyr

Thr

Ser

Gly

Trp

855

Ile

Lys

Cys

Pro

Ser

Pro

Thr

Asn

760

Asp

Ala

Thr

Gln

Ala

840

Ala

Thr

Gln

Ser

Gly

Gly

Gly

Asn

745

Ser

Thr

Met

Thr

Pro

825

Val

Pro

Leu

Pro

Cys

Leu

Phe

Lys

730

Tyr

Lys

Ala

Asp

Pro

810

Leu

His

Leu

Tyr

Phe

890

Arg

111

Val

Pro

715

Gly

His

Ser

Thr

Tyr

795

Ala

Ser

Thr

Ala

Cys

875

Met

Phe

Ala

700

Leu

Leu

Ser

Gln

Tyr

780

Trp

Pro

Leu

Arg

Gly

860

Lys

Arg

Pro

Pro

Thr

Glu

Ala

Val

765

Tyr

Gly

Arg

Arg

Gly

845

Thr

Arg

Pro

Glu

Ser

Ser

Trp

Leu

750

Phe

Cys

Gln

Pro

Pro

830

Leu

Cys

Gly

Val

Glu

Gln

Tyr

Leu

735

Ile

Leu

Ala

Gly

Pro

815

Glu

Asp

Gly

Arg

Gln

895

Glu

Ser

Gly

720

Gly

Ser

Lys

Arg

Thr

800

Thr

Ala

Phe

Val

Lys

880

Thr

Glu



112

900 905 910

Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro
915 920 925

Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly
930 935 940

Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro
945 950 955 960

Glu Met Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu
965 970 975

Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile
980 985 990

Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr
995 1000 1005

Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His
1010 1015 1020

Met Gln Ala Leu Pro Pro Arg Gly Ser Gly Glu Gly Arg Gly Ser
1025 1030 1035

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Tyr
1040 1045 1050

Arg Met GIln Leu Leu Ser Cys 1Ile Ala Leu Ser Leu Ala Leu Val
1055 1060 1065

Thr Asn Ser Gly Ile His Val Phe Ile Leu Gly Cys Phe Ser Ala
1070 1075 1080

Gly Leu Pro Lys Thr Glu Ala Asn Trp Val Asn Val 1Ile Ser Asp
1085 1090 1095

Leu Lys Lys Ile Glu Asp Leu Ile Gln Ser Met His 1Ile Asp Ala
1100 1105 1110



Thr

Ala

Ser

Leu

Gly

Phe

Ser

Ser

Arg

Leu

Pro

Ser

Arg

Ala

Leu
1115

Met
1130

Gly
1145

Ala
1160

Cys
1175

Leu
1190

Ser
1205

Gly
1220

Ala
1235

Leu
1250

Pro
1265

Leu
1280

Lys
1295

Thr

Tyr

Lys

Asp

Asn

Lys

Gln

Gly

Gly

Arg

Leu

Met

Tyr

Ala

Asn

Thr

Cys

Ala

Asn

Glu

Ser

Gly

Gly

Gly

Leu

Ser

Ser

Gly

Val

Glu

Phe

Ser

Ser

Cys

Phe

Gly

Gly

Cys

Arg

Val

Arg

Thr

Ala

Ser

Leu

Ile

Leu

Glu

Val

Ser

Ser

Arg

Pro

Glu

Glu

Ser

His

Asp
1120

Leu
1135

His
1150

Ser
1165

Glu
1180

His
1195

Gly
1210

Gly
1225

Thr
1240

Pro
1255

His
1270

Arg
1285

Ser
1300

Trp

Val

Glu

Asp

Ser

Leu

Ile

Gly

Gly

Leu

Ala

Ala

Tyr

Leu

Thr

His

Leu

Thr

Asn

Glu

Val

Gly

Gly

Gly

Thr

Asp

Ile

Thr

Thr

113

Pro

Gln

Val

Gly

Glu

Gln

Gly

Ser

Leu

Arg

Ile

Cys

Glu

Pro

Ser

Val

Glu

Asn

Lys

Met

Ser

Leu

Pro

Gly

Trp

Asn

Cys

Ser

Cys
1125

Ile
1140

Asn
1155

Val
1170

Asn
1185

Phe
1200

Gly
1215

Gln
1230

Ala
1245

Ile
1260

Val
1275

Ser
1290

Val
1305

Leu

Lys

Ser

Leu

Thr

Ile

Ile

Gly

Ala

Leu

Thr

Lys

Gly

Leu

Lys

Val

Leu

Ile

Glu

Lys

Asn

Gly

Pro

Leu

Cys

Ser

Phe

Asn

Cys

Thr

Glu

Ile

Ser

Glu

Thr

Gly

Arg

Leu

Pro

Tyr

Lys

Lys

Ile



1310

Arg

<210> 35
<211>
<212>
<213>

DNA
<220>
<223>

<400> 35
gcgatcgcac

acgccgcecag
tgagcaccag
gcgececgtggc
ccagctacag
tcaccctgac
actacagcac
geggeagegs
agctggtgga
ccgccagegg
aggccctgga
gcgccagegt
tgcagatgaa
cctactacag
tgaccgtgag
cgcccaccat
ggggcgeagt
tggccegggac

agaggagcag

3985

catggcctta
gccgatggcec
cgtgggcgac
ctggtaccag
gtacagcggc
catcagcagc
cccctggacc
cggegeeesc
gageggeesc
cttcaccttc
gtggctggec
gaagggcagsg
cgccctgagg
ctactacagc
cagcgccagc
cgcgtcgcag
gcacacgagg

ttgtggggtc

gctcctgcac

1315

Artificial Sequence

Synthetic Sequence

ccagtgaccg
gactacaagg
agggtgaaca
cagaagcccg
gtgcccgaca
gtgcaggccg
ttcggeggcg
ageggegecs
ggcctggtgc
accgactact
ctgatcagga
ttcaccctga
cccgaggaca
cccgaggecg
ggcgcecacca
cccctgtccc
gggctggact
cttctcctgt

agtgactaca

114

ccttgctcect
acatcgtgat
tcacctgcaa
gccagagccc
ggttcaccgg
aggacctggc
gcaccaagct
geggeagegs
ageeceggegg
acatgagctg
gcaaggccga
gcagggacga
gcgccaccta
ccatggacta
cgacgccagc
tgcgcccaga
tcgcctgtga
cactggttat

tgaacatgac

1320

gccgetggcec
gacccagagc
ggccagccag

caaggccctg

caggggcasgc
cgtgtactac
ggagatcaag
cggeggeesc
cagcctgagc
ggtgaggcag
cggctacacc
cagccagagc
ctactgcgcc
ctggggcceag
gccgegacca
ggcgtgeegg
tatctacatc
caccctttac

tcccecgecgce

ttgctgctcc
cacaagttca
aacgtggaca
atctacagcg
ggcaccgact
tgccagcagt
aggggcesgecs
agcgaggtga
ctgagctgcg
ccccecggea
accgagtaca
atcctgtacc
agggacgcecg
ggcaccagcg
ccaacaccgg
ccageggegg
tgggcgccct
tgcaggagta

cccgggecca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cccgcaagcea
tgaagttcag
acgagctcaa
accctgagat
aactgcagaa
ggaggggcaa
acgacgccct
tgctgaagca
ccctgetgcet
acatcgtgat
tcacctgcaa
gccagagccc
ggttcatcgg
aggacctggc
gcaccaagct
gcggeageag
cccccageca
gcgtgagetg
gcgacggeag
acagcaagag
actactgcgc
ccagcgtgac
ccatcgccag
ccgtgcacac
gcacctgegg
agaaactcct

aagatggctg

ttaccagccc
caggagcgca
tctaggacga
ggggggaaag
agataagatg
ggggcacgat
tcacatgcag
ggeeggegac
gccecctggcec
gacccagagc
ggccagccag
caagctgctg
cagcggcagc
cgactacttc
ggagatcaag
cggegeeesc
gagcctgagc
ggtgaggcag
caccaactac
ccaggtgttc
cagggacacc
cgtgagcagc
ccagcccctg
caggggectg
cgtgctgctg
gtatatattc

tagctgccga

tatgccccac
gacgcccccg
agagaggagt
ccgcagagaa
gcggaggect
ggcctttacc
gccctgceccc
gtggaggaga
ctgctgctgc
cacaagttcc
gacgtgagca
atctacagcg
ggcaccgact
tgccagcagc
aggggcsgecs
agcgaggtgc
atcacctgca
ccccccggea
cacagcgccc
ctgaagctga
tactacccct
accaccaccc
agcctgaggc
gacttcgcct
ctgagcctgg
aaacaaccat

tttccagaag

115

cacgcgactt
cgtaccagca
acgatgtttt
ggaagaaccc
acagtgagat
agggtctcag
ctcgcggaag
accccggecc
acgccgccag
tgctggtgag
ccgeccecgtggc
ccagctacag
tcaccctgac
actacagcac
geggeagegs
agctgaagga
ccgtgagcgg
agggcctgga
tgatcagcag
acaacctgca
actacgccat
ccgecccccag
ccgaggcectg
gcgacatcta
tgatcaccct

ttatgagacc

aagaagaagg

cgcagcctat

gggccagaac
ggacaagaga
tcaggaaggc
tgggatgaaa
tacagccacc
cggagccacc
catggccctg
gcccatggcc
cgtgggegac
ctggtaccag
gtacaccggc
catcagcagc
ccccctgacc
cggegeeesc
gagcggcccc
cttccccctg
gtggctgggc
gctgagcatc
gaccgacgac
ggactactgg
gccecccacc
caggcccgcec
catctgggcc
gtactgcaaa
agtacaaact

aggatgtgaa

cgctccagag
cagctctata
cgtggceggg
ctgtacaatg
ggcgagegec
aaggacacct
aacttcagcc
cccgtgaccg
gactacaagg
agggtgagca
cagaagcccg
gtgcccgaca
gtgcaggccg
ttcggcgecg
ageggegecs
ggcctggtgg
accagctacg
gtgatctggg
agcaaggaca
accgccacct
ggccagggcea
cccgecccca
geeggegecs
cccctggecg

cggggclagaa

actcaagagg

ctgagggtga

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

2760



agttcagcag
agctgaacct
ccgagatggg
tgcagaagga
ggggcraages
acgccctgca
tgacctgcgg
gcatcgccct
gcttcagcegc
agaagatcga
acgtgcaccc
tcagcctgga
ccaacaacag
agctggagga
tcatcaacac
gegeegsees
ccctgggect
tcacctgccc
tgtacagcag
gcctgaccga
tgaagtgcat
<210>
<211>

<212>
<213>

36

PRT

<220>

<223>

<400> 36

1313

gagcgccgac
gggcaggags
cggcaagccc
caagatggcc
ccacgacggc
catgcaggcc
cgatgtggaa
gagcctggcc
cggecctgecc
ggacctgatc
cagctgcaag
gagcggcegac
cctgagcagc
gaagaacatc
cagctccggc
ctcecggeggc
gcccgecectg
cccccccatg
agagagatac
gtgcgtgctg

cagataagtt

gcccccgect
gaggagtacg
cagaggagga
gaggcctaca
ctgtaccagg
ctgcccccca
gaaaacccgg
ctggtgacca
aagaccgagg
cagagcatgc
gtgaccgcca
gccagcatcc
aacggcaacg
aaggagttcc
ggcggcetecg
ggctccctgce
ctgectgctgc
agcgtggagc
atctgcaaca
aacaaggcca

taaac

Artificial Sequence

Synthetic Sequence

116

accagcaggg
acgtgctgga
agaaccccca
gcgagatcgg
gcctgagcac
ggggragees
gccccatgta
acagcggcat
ccaactgggt
acatcgacgc
tgaagtgctt
acgacaccgt
tgaccgagag
tgcagagctt
geggeescees
aggcccccag
tgctgctgag
acgccgacat
gcggcttcaa

ccaacgtggc

ccagaaccag
caagaggagg
ggagggcectg
catgaagggc
cgccaccaag
cgaaggccgc
cagaatgcag
ccacgtgttc
gaacgtgatc
caccctgtac
cctgctggag
ggagaacctg
cggctgcaag
cgtgcacatc
ctccggeggc
aagagccaga
accccccgcec
ctgggtgaag
gagaaaggcc

ccactggacc

ctgtacaacg

ggcagggacc
tacaacgagc
gagaggagga
gacacctacg
ggcagcctgc
ctgctgagct
atcctgggct
agcgacctga
accgagagcg
ctgcaggtga
atcatcctgg
gagtgcgagg
gtgcagatgt
ggcggcetcecg
ggctgcagaa
accagaggca
agctacagcc
ggcaccagca

acccccagcc

Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

3985



Leu

Met

Asn

Tyr

65

Ser

Gly

Ala

Gly

Gly

145

Leu

Leu

Trp

Arg

Leu

Thr

Ile

50

Gln

Tyr

Thr

Val

Gly

130

Gly

Val

Ser

Val

Ser
210

Leu

Gln

35

Thr

Gln

Arg

Asp

Tyr

115

Thr

Ser

Glu

Cys

Arg

195

Lys

His

20

Ser

Cys

Lys

Tyr

Phe

100

Tyr

Lys

Gly

Ser

Ala

180

Gln

Ala

Ala

His

Lys

Pro

Ser

85

Thr

Cys

Leu

Gly

Gly

165

Ala

Pro

Asp

Ala

Lys

Ala

Gly

70

Gly

Leu

Gln

Glu

Gly

150

Gly

Ser

Pro

Gly

Arg

Phe

Ser

55

Gln

Val

Thr

Gln

Ile

135

Gly

Gly

Gly

Gly

Tyr
215

Pro

Met

40

Gln

Ser

Pro

Ile

Tyr

120

Lys

Ser

Leu

Phe

Lys

200

Thr

Met

25

Ser

Asn

Pro

Asp

Ser

105

Tyr

Arg

Gly

Val

Thr

185

Ala

Thr

10

Ala

Thr

Val

Lys

Arg

920

Ser

Ser

Gly

Gly

Gln

170

Phe

Leu

Glu

117

Asp

Ser

Asp

Ala

75

Phe

Val

Thr

Gly

Gly

155

Pro

Thr

Glu

Tyr

Tyr

Val

Ser

60

Leu

Thr

Gln

Pro

Gly

140

Gly

Gly

Asp

Trp

Ser
220

Lys

Gly

45

Ala

Ile

Gly

Ala

Trp

125

Gly

Ser

Gly

Tyr

Leu

205

Ala

Asp

30

Asp

Val

Tyr

Arg

Glu

110

Thr

Ser

Glu

Ser

Tyr

190

Ala

Ser

15

Ile

Arg

Ala

Ser

Gly

95

Asp

Phe

Gly

Val

Leu

175

Met

Leu

Val

Val

Val

Trp

Ala

80

Ser

Leu

Gly

Gly

Lys

160

Ser

Ser

Ile

Lys



Gly

225

Gln

Arg

Tyr

Thr

Ser

305

Gly

Trp

Ile

Tyr

Gln

385

Lys

Gln

Leu

Arg

Met

Asp

Trp

Thr

290

Gln

Ala

Ala

Thr

Met

370

Pro

Phe

Leu

Asp

Phe

Asn

Ala

Gly

275

Thr

Pro

Val

Pro

Leu

355

Asn

Tyr

Ser

Tyr

Lys

Thr

Ala

Ala

260

Gln

Pro

Leu

His

Leu

340

Tyr

Met

Ala

Arg

Asn

420

Arg

Leu

Leu

245

Tyr

Gly

Ala

Ser

Thr

325

Ala

Cys

Thr

Pro

Ser

405

Glu

Arg

Ser

230

Arg

Tyr

Thr

Pro

Leu

310

Arg

Gly

Arg

Pro

Pro

390

Ala

Leu

Gly

Arg

Pro

Ser

Ser

Arg

295

Arg

Gly

Thr

Ser

Arg

375

Arg

Asp

Asn

Arg

Asp

Glu

Tyr

Val

280

Pro

Pro

Leu

Cys

Lys

360

Arg

Asp

Ala

Leu

Asp

Asp

Asp

Tyr

265

Thr

Pro

Glu

Asp

Gly

345

Arg

Pro

Phe

Pro

Gly

425

Pro

Ser

Ser

250

Ser

Val

Thr

Ala

Phe

330

Val

Ser

Gly

Ala

Ala

410

Arg

Glu

118

Gln

235

Ala

Pro

Ser

Pro

Cys

315

Ala

Leu

Arg

Pro

Ala

395

Tyr

Arg

Met

Ser

Thr

Glu

Ser

Ala

300

Arg

Cys

Leu

Leu

Thr

380

Tyr

Gln

Glu

Gly

Ile

Tyr

Gly

Ala

285

Pro

Pro

Asp

Leu

Leu

365

Arg

Arg

Gln

Glu

Gly

Leu

Tyr

Ala

270

Ser

Thr

Ala

Ile

Ser

350

His

Lys

Ser

Gly

Tyr

430

Lys

Tyr

Cys

255

Met

Gly

Ile

Ala

Tyr

335

Leu

Ser

His

Arg

Gln

415

Asp

Pro

Leu

240

Ala

Asp

Ala

Ala

Gly

320

Ile

Val

Asp

Tyr

Val

400

Asn

Val

Gln



Arg

Lys

465

Arg

Lys

Ser

Glu

Leu

545

Ser

Cys

Lys

Tyr

Phe

625

Tyr

Arg

450

Met

Gly

Asp

Gly

Asn

530

Ala

His

Lys

Pro

Thr

610

Thr

Cys

435

Lys

Ala

Lys

Thr

Ala

515

Pro

Leu

Lys

Ala

Gly

595

Gly

Phe

Gln

Asn

Glu

Gly

Tyr

500

Thr

Gly

Leu

Phe

Ser

580

Gln

Val

Thr

Gln

Pro

Ala

His

485

Asp

Asn

Pro

Leu

Met

565

Gln

Ser

Pro

Ile

Leu
645

Gln

Tyr

470

Asp

Ala

Phe

Met

His

550

Ser

Asp

Pro

Asp

Ser

630

Tyr

Glu

455

Ser

Gly

Leu

Ser

Ala

535

Ala

Thr

Val

Lys

Arg

615

Ser

Ser

440

Gly

Glu

Leu

His

Leu

520

Leu

Ala

Ser

Ser

Leu

600

Phe

Val

Thr

Leu

Ile

Tyr

Met

505

Leu

Pro

Arg

Val

Thr

585

Leu

Thr

Gln

Pro

Tyr

Gly

Gln

490

Gln

Lys

Val

Pro

Gly

570

Ala

Ile

Gly

Ala

Tyr
650

119

Asn

Met

475

Gly

Ala

Gln

Thr

Asp

555

Asp

Val

Tyr

Ser

Glu

635

Thr

Glu

460

Lys

Leu

Leu

Ala

Ala

540

Ile

Arg

Ala

Ser

Gly

620

Asp

Phe

445

Leu

Gly

Ser

Pro

Gly

525

Leu

Gln

Val

Trp

Pro

605

Ser

Leu

Gly

Gln

Glu

Thr

Pro

510

Asp

Leu

Met

Ser

Phe

590

Ser

Gly

Ala

Gly

Lys

Arg

Ala

495

Arg

Val

Leu

Thr

Ile

575

Gln

Tyr

Thr

Val

Gly
655

Asp

Arg

480

Thr

Gly

Glu

Pro

Gln

560

Thr

Gln

Arg

Asp

Tyr

640

Thr



Lys

Gly

Lys

Phe

705

Phe

Asn

Ser

Val

Tyr

785

Ala

Ser

Thr

Ala

Cys

Leu

Gly

Pro

690

Thr

Glu

Gln

Thr

Tyr

770

Trp

Pro

Leu

Arg

Gly

850

Arg

Glu

Gly

675

Gly

Asp

Trp

Lys

Ala

755

Tyr

Gly

Arg

Arg

Gly

835

Thr

Ser

Ile

660

Ser

Ala

Tyr

Ile

Phe

740

Tyr

Cys

Gln

Pro

Pro

820

Leu

Cys

Lys

Lys

Glu

Ser

Tyr

Gly

725

Lys

Met

Ala

Gly

Pro

805

Glu

Asp

Gly

Arg

Gly

Val

Val

Leu

710

Arg

Gly

Asp

Arg

Thr

790

Thr

Ala

Phe

Val

Ser

Gly

Gln

Lys

695

Asp

Val

Lys

Leu

Asp

775

Thr

Pro

Cys

Ala

Leu

855

Arg

Gly

Leu

680

Met

Trp

Asn

Ala

Asn

760

His

Leu

Ala

Arg

Cys

840

Leu

Leu

Gly

665

Gln

Ser

Val

Pro

Thr

745

Ser

Tyr

Thr

Pro

Pro

825

Asp

Leu

Leu

Ser

Gln

Cys

Lys

Tyr

730

Leu

Leu

Arg

Val

Thr

810

Ala

Ile

Ser

His

120

Gly

Ser

Lys

Gln

715

Asn

Thr

Thr

Tyr

Ser

795

Ile

Ala

Tyr

Leu

Ser

Gly

Gly

Ala

700

Ser

Gly

Val

Ser

Asp

780

Ser

Ala

Gly

Ile

Val

860

Asp

Gly

Pro

685

Ser

His

Gly

Asp

Glu

765

Pro

Thr

Ser

Gly

Trp

845

Ile

Tyr

Gly

670

Glu

Gly

Gly

Thr

Lys

750

Asp

Leu

Thr

Gln

Ala

830

Ala

Thr

Met

Ser

Leu

Tyr

Glu

Ile

735

Ser

Ser

Leu

Thr

Pro

815

Val

Pro

Leu

Asn

Gly

Val

Thr

Ser

720

Tyr

Ser

Ala

Asp

Pro

800

Leu

His

Leu

Tyr

Met



121

865 870 875 880

Thr Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala
885 890 895

Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser Arg Val Lys Phe Ser Arg
900 905 910

Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn
915 920 925

Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg
930 935 940

Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Gln Arg Arg Lys Asn
945 950 955 960

Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu
965 970 975

Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly
980 985 990

His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr
995 1000 1005

Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg Gly Ser Gly Glu
1010 1015 1020

Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
1025 1030 1035

Gly Pro Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser
1040 1045 1050

Leu Ala Leu Val Thr Asn Ser Gly Ile His Val Phe 1Ile Leu Gly
1055 1060 1065

Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala Asn Trp Val Asn
1070 1075 1080



Val

His

Cys

Ile

Asn

Val

Asn

Phe

Gly

Gln

Ala

Ile

Val

Ser

Ile
1085

Ile
1100

Lys
1115

Ser
1130

Leu
1145

Thr
1160

Ile
1175

Ile
1190

Gly
1205

Ala
1220

Leu
1235

Thr
1250

Lys
1265

Gly

Ser

Asp

Val

Leu

Ile

Glu

Lys

Asn

Gly

Pro

Leu

Cys

Ser

Phe

Asp

Ala

Thr

Glu

Ile

Ser

Glu

Thr

Gly

Arg

Leu

Pro

Tyr

Lys

Leu

Thr

Ala

Ser

Leu

Gly

Phe

Ser

Ser

Arg

Leu

Pro

Ser

Arg

Lys

Leu

Met

Gly

Ala

Cys

Leu

Ser

Gly

Ala

Leu

Pro

Leu

Lys

Lys
1090

Tyr
1105

Lys
1120

Asp
1135

Asn
1150

Lys
1165

Gln
1180

Gly
1195

Gly
1210

Arg
1225

Leu
1240

Met
1255

Tyr
1270

Ala

Ile

Thr

Cys

Ala

Asn

Glu

Ser

Gly

Gly

Gly

Leu

Ser

Ser

Gly

Glu

Glu

Phe

Ser

Ser

Cys

Phe

Gly

Gly

Cys

Arg

Val

Arg

Thr

122

Asp

Ser

Leu

Ile

Leu

Glu

Val

Ser

Ser

Arg

Pro

Glu

Glu

Ser

Leu

Asp

Leu

His

Ser

Glu

His

Gly

Gly

Thr

Pro

His

Arg

Ser

Ile
1095

Val
1110

Glu
1125

Asp
1140

Ser
1155

Leu
1170

Ile
1185

Gly
1200

Gly
1215

Leu
1230

Ala
1245

Ala
1260

Tyr
1275

Leu

Gln

His

Leu

Thr

Asn

Glu

Val

Gly

Gly

Gly

Thr

Asp

Ile

Thr

Ser

Pro

Gln

Val

Gly

Glu

Gln

Gly

Ser

Leu

Arg

Ile

Cys

Glu

Met

Ser

Val

Glu

Asn

Lys

Met

Ser

Leu

Pro

Gly

Trp

Asn

Cys



1280

Val Leu
1295

Leu Lys
1310

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

37

DNA
<220>
<223>

<400> 37
atggccttac

ccgatggccg
gtgggcgaca
tggtaccagc
tacagcggcg
atcagcagcg
ccctggacct
ggeggeggea
ageggegecs
ttcaccttca

tggctggccc

aagggcaggt
gccctgaggc
tactacagcc
agcgccageg
gcgtcgcagc

cacacgaggg

3941

Asn Lys Ala Thr Asn

Cys Ile Arg

cagtgaccgc
actacaagga
gggtgaacat
agaagcccgg
tgcccgacag
tgcaggccga
tcggeggegg
gegeeegsees
gcctggtgca
ccgactacta
tgatcaggag
tcaccctgag
ccgaggacag
ccgagggcesc
gcgccaccac
ccctgtccect

ggctggactt

1285

1300

Artificial Sequence

Synthetic Sequence

cttgctcctg
catcgtgatg
cacctgcaag
ccagagcccc
gttcaccggc
ggacctggcc
caccaagctg
cggcagegsc
geeeggegec
catgagctgg
caaggccgac
cagggacgac
cgccacctac
catggactac
gacgccagcg
gcgcccagag

cgcctgtgat

123

Val Ala His Trp Thr

ccgctggect
acccagagcc
gccagccaga
aaggccctga
aggggcageg
gtgtactact
gagatcaaga
ggeggeggea
agcctgagcc
gtgaggcagc
ggctacacca
agccagagca
tactgcgcca
tggggccagg
ccgcgaccac
gcgtgeccggc

atctacatct

1290

Thr
1305

tgctgctcca
acaagttcat
acgtggacag
tctacagcgc
gcaccgactt
gccagcagta
gg888cesces
gcgaggtgaa
tgagctgcgc
cccccggeaa
ccgagtacag
tcctgtacct
gggacgecegce
gcaccagcgt
caacaccggc
cagcggeess

gggcgcecctt

Pro Ser

cgccgecagg
gagcaccagc
cgeccgtggcec
cagctacagg
caccctgacc
ctacagcacc
cggcagegsc
gctggtggag
cgccageggc
ggccctggag
cgccagegtg
gcagatgaac
ctactacagc
gaccgtgagc
gcccaccatc
gggcgeagtg

ggccgggact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tgtggggtcc

ctcctgcaca
taccagccct
aggagcgceasg
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacsg
cccctggcecc
ttcatgagca
agcaccgcecg
agccccagcet
gacttcacct

cagctgtaca

gggggatccg
ggccccgagce
accttcaccg
atcggcaggg
gccaccctga
agcgaggaca
gactactggg
ccecceccaccc
aggcccgecg
atctgggccc

tactgcagga

ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctgca
ccagcgtggg
tggcctggtt
acaggtacac
tcaccatcag
gcacccccta
ggggaggags
tggtgaagcc
actactacct
tgaaccccta
ccgtggacaa
gcgeccgtgta
gccagggcac
ccgeccccac
ccggeggegc
ccctggecegg

gtaagaggag

actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
caccttcggc
ctccggcgga
cggcgecagc
ggactgggtg
caacggceggc
gagcagcagc
ctactgcgcc
caccctgacc
catcgccagc
cgtgcacacc
cacctgcggc

caggctcctg

124

accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccctgc
cccgacatcc
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagesg
gtgaagatga
aagcagagcc
accatctaca
accgcctaca
agggaccact
gtgagcagca
cagcccctga
aggggcecetgg
gtgctgctgc

cacagtgact

gcaggagtaa
ccgggeccac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gegagegeceg
aggacaccta
acttcagcct
ccgtgaccgc
agatgaccca
gcaaggccag
gccccaagcet
ccggeagegg
tggccgtgta
agctggagat
aggtgcagct
gctgcaaggc
acggcgagag
accagaagtt
tggacctgaa
acaggtacga
ccaccacccc
gcctgaggcc
acttcgcctg
tgagcctggt

acatgaacat

gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cctgctgcetg
gagccacaag
ccaggacgtg
gctgatctac
cagcggcacc

ctactgccag

caagggagss
gcagcagagc
cagcggctac
cttcgagtgg
caagggcaag
cagcctgacc
ccccctgcetg
cgcccccagg
cgaggcctgc
cgacatctac
gatcaccctg

gactccccgc

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

2580

2640



cgcceegggc

tatcgctcca
aaccagctgt
aggaggggca
ggcctgtaca
aagggcegaga
accaaggaca
ggeegeggea
atgcagctgc
gtgttcatcc
gtgatcagcg
ctgtacaccg
ctggagctgc
aacctgatca
tgcaaggagt
cacatcgtgc
ggcggeeecs
gccagaggct
cccgccacca
gtgaagagct
aaggccggca

tggaccaccc

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

38
le61
PRT

<220>

<223>

<400> 38

ccacccgcaa
gggtgaagtt
acaacgagct
gggaccccga
acgagctgca
gg8aggagees
cctacgacgc
gcctgectgac
tgagctgcat
tgggctgett
acctgaagaa
agagcgacgt
aggtgatcag
tcctggccaa
gcgaggagct
agatgttcat
gctccggegg
gcagaaccct
gaggcatcac
acagcctgta
ccagcagcct

ccagcctgaa

gcattaccag
cagcaggagc
gaacctgggc
gatgggcggc
gaaggacaag
caagggccac
cctgcacatg
ctgcggcgat
cgccctgagc
cagcgceceggc
gatcgaggac
gcaccccagc
cctggagagc
caacagcctg
ggaggagaag
caacaccagc
cggeggctcc
gggcctgcecc
ctgccccccc
cagcagagag
gaccgagtgc

gtgcatcaga

Artificial Sequence

Synthetic Sequence

125

ccctatgccc
gccgacgecc
aggagggase
aagccccaga
atggccgagg
gacggcctgt
caggccctgc
gtggaagaaa
ctggccctgg
ctgcccaaga
ctgatccaga
tgcaaggtga
ggcgacgcca
agcagcaacg
aacatcaagg
tccggeggeg
ggcggeggct
gccctgetgce
cccatgagcg
agatacatct
gtgctgaaca

taagtttaaa

caccacgcga
ccgcctacca
agtacgacgt
ggaggaagaa
cctacagcga
accagggcct
cccccagggg
acccgggecc
tgaccaacag
ccgaggccaa
gcatgcacat
ccgccatgaa
gcatccacga
gcaacgtgac
agttcctgca
gctceggegg
ccctgcaggc
tgctgctgcet
tggagcacgc
gcaacagcgg
aggccaccaa

C

cttcgcagcc

gcagggecag

gctggacaag

cccccaggag
gatcggcatg
gagcaccgcc
cagcggcgaa
catgtacaga
cggcatccac
ctgggtgaac
cgacgccacc
gtgcttcctg
caccgtggag
cgagagcggc
gagcttcgtg
cggeggctcc
ccccagaaga
gctgagaccc
cgacatctgg
cttcaagaga

cgtggcccac

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3941



Asp

Leu

Arg

Ala

Gly

65

Gly

Leu

Gln

Asp

Gly

145

Gly

Asn

Trp

Asp

Arg

Leu

Phe

Ser

50

Gln

Val

Thr

Gln

Ile

130

Ser

Glu

Phe

Met

Phe

Thr

Leu

Met

35

Gln

Ser

Pro

Ile

His

115

Lys

Gln

Thr

Gly

Ala

195

Lys

Met

His

20

Ser

Asp

Pro

Asp

Ser

100

Tyr

Gly

Ile

Val

Met

180

Trp

Gly

Ala

Ala

Thr

Val

Lys

Arg

85

Ser

Ser

Gly

Gln

Lys

165

Asn

Ile

Arg

Leu

Ala

Ser

Asn

Leu

70

Phe

Val

Thr

Gly

Leu

150

Leu

Trp

Asn

Phe

Pro

Arg

Val

Thr

55

Leu

Thr

Gln

Pro

Gly

135

Val

Ser

Val

Thr

Ala

Val

Pro

Gly

40

Ala

Ile

Gly

Ala

Trp

120

Ser

Gln

Cys

Lys

Tyr

200

Phe

Thr

Asp

25

Asp

Val

Phe

Ser

Glu

105

Thr

Gly

Ser

Lys

Gln

185

Thr

Ser

Ala

10

Val

Arg

Ser

Ser

Gly

920

Asp

Phe

Gly

Gly

Ala

170

Ala

Gly

Val

126

Leu

Val

Val

Trp

Ala

75

Ser

Leu

Gly

Gly

Pro

155

Ser

Pro

Glu

Glu

Leu

Met

Ser

Tyr

60

Ser

Gly

Ala

Gly

Gly

140

Asp

Gly

Gly

Ser

Thr

Leu

Thr

Ile

45

Gln

Tyr

Ala

Val

Gly

125

Ser

Leu

Tyr

Lys

Tyr

205

Ser

Pro

Gln

30

Thr

Gln

Arg

Asp

Tyr

110

Thr

Gly

Lys

Thr

Gly

190

Phe

Ala

Leu

15

Ser

Cys

Lys

Tyr

Phe

95

Tyr

Lys

Gly

Lys

Phe

175

Phe

Ala

Thr

Ala

His

Arg

Pro

Thr

80

Thr

Cys

Leu

Gly

Pro

160

Thr

Lys

Asp

Thr



Ala

225

Phe

Tyr

Ala

Ser

Thr

305

Ala

Cys

Thr

Pro

Ser

385

Glu

Arg

210

Tyr

Cys

Trp

Pro

Leu

290

Arg

Gly

Arg

Pro

Pro

370

Ala

Leu

Gly

Leu

Ala

Gly

Arg

275

Arg

Gly

Thr

Ser

Arg

355

Arg

Asp

Asn

Arg

Gln

Arg

Gln

260

Pro

Pro

Leu

Cys

Lys

340

Arg

Asp

Ala

Leu

Asp
420

Ile

Gly

245

Gly

Pro

Glu

Asp

Gly

325

Arg

Pro

Phe

Pro

Gly

405

Pro

Asn

230

Glu

Thr

Thr

Ala

Phe

310

Val

Ser

Gly

Ala

Ala

390

Arg

Glu

215

Asn

Ile

Leu

Pro

Cys

295

Ala

Leu

Arg

Pro

Ala

375

Tyr

Arg

Met

Leu

Tyr

Val

Ala

280

Arg

Cys

Leu

Leu

Thr

360

Tyr

Gln

Glu

Gly

Lys

Tyr

Thr

265

Pro

Pro

Asp

Leu

Leu

345

Arg

Arg

Gln

Glu

Gly
425

Thr

Gly

250

Val

Thr

Ala

Ile

Ser

330

His

Lys

Ser

Gly

Tyr

410

Lys

127

Glu

235

Tyr

Ser

Ile

Ala

Tyr

315

Leu

Ser

His

Arg

Gln

395

Asp

Pro

220

Asp

Asp

Ala

Ala

Gly

300

Ile

Val

Asp

Tyr

Val

380

Asn

Val

Gln

Thr

Gly

Thr

Ser

285

Gly

Trp

Ile

Tyr

Gln

365

Lys

Gln

Leu

Arg

Ala

Gly

Thr

270

Gln

Ala

Ala

Thr

Met

350

Pro

Phe

Leu

Asp

Arg
430

Thr

Phe

255

Thr

Pro

Val

Pro

Leu

335

Asn

Tyr

Ser

Tyr

Lys

415

Lys

Tyr

240

Ala

Pro

Leu

His

Leu

320

Tyr

Met

Ala

Arg

Asn

400

Arg

Asn



Pro

Ala

His

465

Asp

Arg

Met

Pro

Ala

545

Leu

Ala

Pro

Ala

Pro

625

Asp

Gln

Tyr

450

Asp

Ala

Gly

Glu

Ala

530

Gly

Ala

Ala

Ala

Gln

610

Gly

Thr

Glu

435

Ser

Gly

Leu

Ser

Tyr

515

Pro

Leu

Cys

Ser

Gly

595

Asn

Leu

Lys

Glu

Leu

His

Leu

500

Ala

Arg

Leu

Pro

Pro

580

Leu

Val

Ala

Glu

Leu

Ile

Tyr

Met

485

Leu

Ser

Ala

Leu

Trp

565

Arg

Leu

Leu

Gly

Leu

Tyr

Gly

Gln

470

Gln

Thr

Asp

Arg

Leu

550

Ala

Leu

Asp

Leu

Val

630

Val

Asn

Met

455

Gly

Ala

Cys

Ala

Ala

535

Leu

Val

Arg

Leu

Ile

615

Ser

Val

Glu

440

Lys

Leu

Leu

Gly

Ser

520

Cys

Leu

Ser

Glu

Arg

600

Asp

Leu

Ala

Leu

Gly

Ser

Pro

Asp

505

Leu

Arg

Leu

Gly

Gly

585

Gln

Gly

Thr

Lys

Gln

Glu

Thr

Pro

490

Val

Asp

Val

Ala

Ala

570

Pro

Gly

Pro

Gly

Ala

128

Lys

Arg

Ala

475

Arg

Glu

Pro

Leu

Ala

555

Arg

Glu

Met

Leu

Gly

635

Gly

Asp

Arg

460

Thr

Gly

Glu

Glu

Pro

540

Ala

Ala

Leu

Phe

Ser

620

Leu

Val

Lys

445

Arg

Lys

Ser

Asn

Ala

525

Trp

Cys

Ser

Ser

Ala

605

Trp

Ser

Tyr

Met

Gly

Asp

Gly

Pro

510

Pro

Ala

Ala

Pro

Pro

590

Gln

Tyr

Tyr

Tyr

Ala

Lys

Thr

Glu

495

Gly

Trp

Leu

Val

Gly

575

Asp

Leu

Ser

Lys

Val

Glu

Gly

Tyr

480

Gly

Pro

Pro

Val

Phe

560

Ser

Asp

Val

Asp

Glu

640

Phe



Phe

Val

Ala

Arg

705

Gly

Ala

Thr

Gly

Asn

785

Ser

Cys

Ile

Asp

Gln

Ser

Ala

690

Asn

Gln

Trp

Pro

Ala

770

Pro

Leu

Phe

Ser

Ala
850

Leu

Leu

675

Leu

Ser

Arg

Gln

Glu

755

Thr

Gly

Ala

Ser

Asp

835

Thr

Glu

660

Ala

Ala

Ala

Leu

Leu

740

Ile

Asn

Pro

Leu

Ala

820

Leu

Leu

645

Leu

Leu

Leu

Phe

Gly

725

Thr

Pro

Phe

Met

Val

805

Gly

Lys

Tyr

Arg

His

Thr

Gly

710

Val

Gln

Ala

Ser

Tyr

790

Thr

Leu

Lys

Thr

Arg

Leu

Val

695

Phe

His

Gly

Gly

Leu

775

Arg

Asn

Pro

Ile

Glu
855

Val

Gln

680

Asp

Gln

Leu

Ala

Leu

760

Leu

Met

Ser

Lys

Glu

840

Ser

Val

665

Pro

Leu

Gly

His

Thr

745

Pro

Lys

Gln

Gly

Thr

825

Asp

Asp

650

Ala

Leu

Pro

Arg

Thr

730

Val

Ser

Gln

Leu

Ile

810

Glu

Leu

Val

129

Gly

Arg

Pro

Leu

715

Glu

Leu

Pro

Ala

Leu

795

His

Ala

Ile

His

Glu

Ser

Ala

700

Leu

Ala

Gly

Arg

Gly

780

Ser

Val

Asn

Gln

Pro
860

Gly

Ala

685

Ser

His

Arg

Leu

Ser

765

Asp

Cys

Phe

Trp

Ser

845

Ser

Ser

670

Ala

Ser

Leu

Ala

Phe

750

Glu

Val

Ile

Ile

Val

830

Met

Cys

655

Gly

Gly

Glu

Ser

Arg

735

Arg

Gly

Glu

Ala

Leu

815

Asn

His

Lys

Ser

Ala

Ala

Ala

720

His

Val

Ser

Glu

Leu

800

Gly

Val

Ile

Val



130

Thr Ala Met Lys Cys Phe Leu Leu Glu Leu Gln Val Ile Ser Leu Glu
865 870 875 880

Ser Gly Asp Ala Ser Ile His Asp Thr Val Glu Asn Leu Ile Ile Leu
885 890 895

Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys
900 905 910

Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln
915 920 925

Ser Phe Val His Ile Val Gln Met Phe Ile Asn Thr Ser Ser Gly Gly
930 935 940

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
945 950 955 960

Ser Gly Gly Gly Ser Leu Gln Ala Pro Arg Arg Ala Arg Gly Cys Arg
965 970 975

Thr Leu Gly Leu Pro Ala Leu Leu Leu Leu Leu Leu Leu Arg Pro Pro
980 985 990

Ala Thr Arg Gly Ile Thr Cys Pro Pro Pro Met Ser Val Glu His Ala
995 1000 1005

Asp Ile Trp Val Lys Ser Tyr Ser Leu Tyr Ser Arg Glu Arg Tyr
1010 1015 1020

Ile Cys Asn Ser Gly Phe Lys Arg Lys Ala Gly Thr Ser Ser Leu
1025 1030 1035

Thr Glu Cys Val Leu Asn Lys Ala Thr Asn Val Ala His Trp Thr
1040 1045 1050

Thr Pro Ser Leu Lys Cys Ile Arg
1055 1060

<210> 39



<211>
<212>
<213>

3185
DNA

<220>
<223>

<400> 39
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccge
gagaggagta
cgcagagaag

cggaggccta

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct

cagtgagatt

131

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgecggc
atctacatct
accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggececac
gctccagagt
agctctataa
gtggccggga

tgtacaatga

gcgagegeceg

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa

gaggggcaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gggcacgatg
cacatgcagg
ggcgatgtgg
gaagccccgt
gtcgeggggc
ccctgggcecg
gagggtcccg
tttgcgcagc
gacccaggcc
gagctggtgg
gtggtggecg
tctgectgetg
gctcggaact
ctgggcecgtcc
gccacagtct
aggtcggaag
gagaaccctg
ctggtgacca
aagaccgagg
cagagcatgc
gtgaccgcca
gccagcatcc
aacggcaacg
aaggagttcc
ggcggcetcecg
ggctccctgc

ctgctgetgc

gcctttacca
ccctgccccc
aagaaaaccc
ggcctccecgc
tgctgctgcet
tgtccggggc
agctttcgcc
tggtggccca
tggcaggcgt
tggccaaggc
gcgagggctc
gggeegecesgc
cggccttcegg
atcttcacac
tgggactctt
gaagcggagc
gacctatgta
acagcggcat
ccaactgggt
acatcgacgc
tgaagtgctt
acgacaccgt
tgaccgagag
tgcagagctt
gegeegsees
aggcccccag

tgctgctgag

gggtctcagt
tcgcggcagc
gggccccatg
gccccgegcet
gctgetgetc
tcgcgectceg
cgacgatccc
aaatgttctg
gtccctgacg
tggagtctac
aggctccgtt
cctggetttg
tttccagggc
tgaggccagg
ccgggtgacc
tactaacttc
cagaatgcag
ccacgtgttc
gaacgtgatc
caccctgtac
cctgctggag
ggagaacctg
cggctgcaag
cgtgcacatc
ctccggeggc
aagagccaga

accccccgcec

132

acagccacca
ggcgaaggcec
gaatacgcct
cgecgectgcec
gctgeccgect
cccggcectcecg
gccggectcet
ctgatcgatg
gggggectga
tatgtcttct
tcacttgcgc
accgtggacc
cgecttgetgce
gcacgccatg
cccgaaatcc
agcctgctga
ctgctgagct
atcctgggct
agcgacctga
accgagagcg
ctgcaggtga
atcatcctgg
gagtgcgagg
gtgcagatgt
ggcggcetecg
ggctgcagaa

accagaggca

aggacaccta
gcggcagcect
ctgacgcttc
gcgtactgcc
gcgeegtcett
cggccagccc
tggacctgcg
ggcccctgag
gctacaaaga
ttcaactaga
tgcacctgca
tgccacccgc
acctgagtgc
cctggcagct
cagccggact
agcaggctgg
gcatcgccct
gcttcagcgc
agaagatcga
acgtgcaccc
tcagcctgga
ccaacaacag
agctggagga
tcatcaacac
gegeeesees
ccctgggect

tcacctgccc

cgacgccctt
gctgacctgc
actggacccc
ttgggccctg
cctcgectgce
gagactccgc
gcagggcatg
ctggtacagt
ggacacgaag
gctgeggegc
gccactgcegc
ctcctccgag
cggccagcgc
tacccagggc
cccttcaccg
agacgtggag
gagcctggcc
cggecctgcecc
ggacctgatc
cagctgcaag
gagcggegac
cctgagcagc
gaagaacatc
cagctccggc
ctccggeggce
gcccgecctg

cccccccatg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



133

agcgtggagc acgccgacat ctgggtgaag agctacagcc tgtacagcag agagagatac 3060

atctgcaaca gcggcttcaa gagaaaggcc ggcaccagca gcctgaccga gtgegtgetg 3120
aacaaggcca ccaacgtggec ccactggacc acccccagcc tgaagtgcat cagataagtt 3180
taaac 3185
<210> 40

<211> 1301

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 40
Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1 5 10 15

Leu Leu Leu His Ala Ala Arg Pro Asp Val Val Met Thr Gln Ser His
20 25 30

Arg Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cys Arg
35 40 45

Ala Ser Gln Asp Val Asn Thr Ala Val Ser Trp Tyr Gln Gln Lys Pro
50 55 60

Gly Gln Ser Pro Lys Leu Leu Ile Phe Ser Ala Ser Tyr Arg Tyr Thr
65 70 75 80

Gly Vval Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Ala Asp Phe Thr
85 90 95

Leu Thr Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys
100 105 110

Gln Gln His Tyr Ser Thr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125

Asp Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
130 135 140



Gly

145

Gly

Asn

Trp

Asp

Ala

225

Phe

Tyr

Ala

Ser

Thr

305

Ala

Cys

Thr

Ser

Glu

Phe

Met

Phe

210

Tyr

Cys

Trp

Pro

Leu

290

Arg

Gly

Arg

Pro

Gln

Thr

Gly

Ala

195

Lys

Leu

Ala

Gly

Arg

275

Arg

Gly

Thr

Ser

Arg

Ile

Val

Met

180

Trp

Gly

Gln

Arg

Gln

260

Pro

Pro

Leu

Cys

Lys

340

Arg

Gln

Lys

165

Asn

Ile

Arg

Ile

Gly

245

Gly

Pro

Glu

Asp

Gly

325

Arg

Pro

Leu

150

Leu

Trp

Asn

Phe

Asn

230

Glu

Thr

Thr

Ala

Phe

310

Val

Ser

Gly

Val

Ser

Val

Thr

Ala

215

Asn

Ile

Leu

Pro

Cys

295

Ala

Leu

Arg

Pro

Gln

Cys

Lys

Tyr

200

Phe

Leu

Tyr

Val

Ala

280

Arg

Cys

Leu

Leu

Thr

Ser

Lys

Gln

185

Thr

Ser

Lys

Tyr

Thr

265

Pro

Pro

Asp

Leu

Leu

345

Arg

Gly

Ala

170

Ala

Gly

Val

Thr

Gly

250

Val

Thr

Ala

Ile

Ser

330

His

Lys

134

Pro

155

Ser

Pro

Glu

Glu

Glu

235

Tyr

Ser

Ile

Ala

Tyr

315

Leu

Ser

His

Asp

Gly

Gly

Ser

Thr

220

Asp

Asp

Ala

Ala

Gly

300

Ile

Val

Asp

Tyr

Leu

Tyr

Lys

Tyr

205

Ser

Thr

Gly

Thr

Ser

285

Gly

Trp

Ile

Tyr

Gln

Lys

Thr

Gly

190

Phe

Ala

Ala

Gly

Thr

270

Gln

Ala

Ala

Thr

Met

350

Pro

Lys

Phe

175

Phe

Ala

Thr

Thr

Phe

255

Thr

Pro

Val

Pro

Leu

335

Asn

Tyr

Pro

160

Thr

Lys

Asp

Thr

Tyr

240

Ala

Pro

Leu

His

Leu

320

Tyr

Met

Ala



Pro

Ser

385

Glu

Arg

Pro

Ala

His

465

Asp

Asn

Pro

Leu

Phe

545

Glu

Pro

370

Ala

Leu

Gly

Gln

Tyr

450

Asp

Ala

Phe

Met

His

530

Ser

Asp

355

Arg

Asp

Asn

Arg

Glu

435

Ser

Gly

Leu

Ser

Ala

515

Ala

Val

Ile

Asp

Ala

Leu

Asp

420

Gly

Glu

Leu

His

Leu

500

Leu

Ala

Ser

Tyr

Phe

Pro

Gly

405

Pro

Leu

Ile

Tyr

Met

485

Leu

Pro

Arg

Leu

Asn
565

Ala

Ala

390

Arg

Glu

Tyr

Gly

Gln

470

Gln

Lys

Val

Pro

Gly

550

Arg

Ala

375

Tyr

Arg

Met

Asn

Met

455

Gly

Ala

Gln

Thr

Asp

535

Asp

Leu

360

Tyr

Gln

Glu

Gly

Glu

440

Lys

Leu

Leu

Ala

Ala

520

Ile

Arg

Ala

Arg

Gln

Glu

Gly

425

Leu

Gly

Ser

Pro

Gly

505

Leu

Glu

Val

Trp

Ser

Gly

Tyr

410

Lys

Gln

Glu

Thr

Pro

490

Asp

Leu

Leu

Thr

Tyr
570

135

Arg

Gln

395

Asp

Pro

Lys

Arg

Ala

475

Arg

Val

Leu

Thr

Ile

555

Gln

Val

380

Asn

Val

Gln

Asp

Arg

460

Thr

Gly

Glu

Pro

Gln

540

Thr

Gln

365

Lys

Gln

Leu

Arg

Lys

445

Arg

Lys

Ser

Glu

Leu

525

Ser

Cys

Lys

Phe

Leu

Asp

Arg

430

Met

Gly

Asp

Gly

Asn

510

Ala

Pro

Lys

Pro

Ser

Tyr

Lys

415

Lys

Ala

Lys

Thr

Ala

495

Pro

Leu

Ser

Ala

Gly
575

Arg

Asn

400

Arg

Asn

Glu

Gly

Tyr

480

Thr

Gly

Leu

Ser

Ser

560

Asn



Ala

Pro

Ile

Tyr

625

Arg

Gly

Pro

Ser

Pro

705

Thr

Asn

Asp

Ala

Thr

Pro

Ser

Thr

610

Trp

Ala

Ser

Ser

Gly

690

Gly

Asp

Ser

Thr

Met

770

Thr

Arg

Arg

595

Ser

Ser

Ala

Ala

Leu

675

Phe

Lys

Tyr

Lys

Ala

755

Asp

Pro

Leu

580

Phe

Leu

Thr

Gly

Gln

660

Val

Ser

Gly

Asn

Ser

740

Ile

Tyr

Ala

Leu

Ser

Gln

Pro

Gly

645

Pro

Gln

Leu

Leu

Ala

725

Gln

Tyr

Trp

Pro

Ile

Gly

Thr

Thr

630

Gly

Ala

Pro

Ile

Glu

710

Ala

Val

Phe

Gly

Arg

Ser

Ser

Glu

615

Phe

Gly

Met

Ser

Ser

695

Trp

Phe

Phe

Cys

Gln

775

Pro

Gly

Gly

600

Asp

Gly

Ser

Ala

Gln

680

Tyr

Leu

Met

Phe

Ala

760

Gly

Pro

Ala

585

Ser

Val

Gly

Gly

Lys

665

Arg

Gly

Gly

Ser

Lys

745

Lys

Thr

Thr

Thr

Gly

Ala

Gly

Gly

650

Val

Leu

Val

Val

Arg

730

Met

Thr

Thr

Pro

136

Ser

Lys

Thr

Thr

635

Gly

Gln

Ser

His

Ile

715

Leu

Asn

Leu

Val

Ala

Leu

Asp

Tyr

620

Lys

Gly

Leu

Ile

Trp

700

Trp

Ser

Ser

Ile

Thr

780

Pro

Glu

Tyr

605

Tyr

Leu

Ser

Gln

Thr

685

Val

Arg

Ile

Leu

Thr

765

Val

Thr

Thr

590

Thr

Cys

Glu

Gly

Glu

670

Cys

Arg

Gly

Thr

Gln

750

Thr

Ser

Ile

Leu

Gln

Ile

Gly

655

Ser

Thr

Gln

Gly

Lys

735

Ala

Gly

Ser

Ala

Val

Ser

Gln

Lys

640

Gly

Gly

Val

Ser

Ser

720

Asp

Asp

Tyr

Thr

Ser



137

785 790 795 800

Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly
805 810 815

Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp
820 825 830

Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile
835 840 845

Thr Leu Tyr Cys Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys
850 855 860

Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys
865 870 875 880

Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val
885 890 895

Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn
900 905 910

Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val
915 920 925

Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Gln
930 935 940

Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp
945 950 955 960

Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg
965 970 975

Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr
980 985 990

Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg Gly
995 1000 1005



Ser

Glu

Ala

Ile

Trp

Gln

His

Leu

Thr

Asn

Glu

Val

Gly

Gly

Gly
1010

Asn
1025

Leu
1040

Leu
1055

Val
1070

Ser
1085

Pro
1100

Gln
1115

Val
1130

Gly
1145

Glu
1160

Gln
1175

Gly
1190

Ser

Glu

Pro

Ser

Gly

Asn

Met

Ser

Val

Glu

Asn

Lys

Met

Ser

Leu

Gly

Gly

Leu

Cys

Val

His

Cys

Ile

Asn

Val

Asn

Phe

Gly

Gln

Arg

Pro

Ala

Phe

Ile

Ile

Lys

Ser

Leu

Thr

Ile

Ile

Gly

Ala

Gly

Met

Leu

Ser

Ser

Asp

Val

Leu

Ile

Glu

Lys

Asn

Gly

Pro

Ser
1015

Tyr
1030

Val
1045

Ala
1060

Asp
1075

Ala
1090

Thr
1105

Glu
1120

Ile
1135

Ser
1150

Glu
1165

Thr
1180

Gly
1195

Arg

Leu

Arg

Thr

Gly

Leu

Thr

Ala

Ser

Leu

Gly

Phe

Ser

Ser

Arg

Leu

Met

Asn

Leu

Lys

Leu

Met

Gly

Ala

Cys

Leu

Ser

Gly

Ala

138

Thr

Gln

Ser

Pro

Lys

Tyr

Lys

Asp

Asn

Lys

Gln

Gly

Gly

Arg

Cys

Leu

Gly

Lys

Ile

Thr

Cys

Ala

Asn

Glu

Ser

Gly

Gly

Gly

Gly
1020

Leu
1035

Ile
1050

Thr
1065

Glu
1080

Glu
1095

Phe
1110

Ser
1125

Ser
1140

Cys
1155

Phe
1170

Gly
1185

Gly
1200

Cys

Asp

Ser

His

Glu

Asp

Ser

Leu

Ile

Leu

Glu

Val

Ser

Ser

Arg

Val

Cys

Val

Ala

Leu

Asp

Leu

His

Ser

Glu

His

Gly

Gly

Thr

Glu

Ile

Phe

Asn

Ile

Val

Glu

Asp

Ser

Leu

Ile

Gly

Gly

Leu



1205 1210

Gly Leu Pro Ala Leu Leu Leu Leu
1220 1225

Thr Arg Gly Ile Thr Cys Pro Pro
1235 1240

Asp Ile Trp Val Lys Ser Tyr Ser
1250 1255

Ile Cys Asn Ser Gly Phe Lys Arg
1265 1270

Thr Glu Cys Val Leu Asn Lys Ala
1280 1285

Thr Pro Ser Leu Lys Cys Ile Arg
1295 1300

<210> 41

<211> 3905

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Sequence

<400> 41

atggccttac cagtgaccgc cttgctcctg

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec

gtgaagctga

tgatgaccca

gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat

agatccagct

gctgcaaggc

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc

cagcggctac

139

Leu Leu Leu

Pro Met Ser

Leu Tyr Ser

Lys Ala Gly

Thr Asn Val

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc

accttcacca

1215

Arg Pro

1230

Val
1245

Glu

Arg Glu

1260

Thr
1275

Ser

Ala His

1290

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc

acttcggcat

Pro Ala

His Ala

Arg Tyr

Ser Leu

Trp Thr

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc

gaactgggtg

60

120

180

240

300

360

420

480

540



aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
cccctggcecc
agcttcagcg
tacaacaggc
ggcgccacca
gactacaccc
cagtactgga
ggcggeeecs
gccaaggtgc
atcacctgca

agccccggea

cCcggCaaggsg

ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccct
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctgca
tgagcctggg
tggcctggta
gcctggagac
tgagcatcac
gcacccccac
geageggees
agctgcagga
ccgtgagegg

agggcctgga

cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcctgcag
cttcggcggc
cggeggeasc
gagcggcccc
cttcagcctg

gtggctgggc

140

atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeegge
atctacatct
accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccctgc
cccgacatcg
accatcacct
cccggcaacg
agcaggttca
accgaggacg
ggcaccaagc
ggcggeeecs
agcctggtgc
atcagctacg

gtgatctgga

tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggeccac
gctccagagt
agctctataa
gtggccggga
tgtacaatga
gcgagegecg
aggacaccta
acttcagcct
ccgtgaccgc
agctgaccca
gcaaggccag
cccccaggcect
geggeagegs
tggccaccta
tggagatcaa
gcagcgccca
agcccagcca
gcgtgcactg

gg8ggcgecag

caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cctgctgcetg
gagccccagce
cgaggacatc
gctgatcagc
cagcggcaag
ctactgccag
gagggecgec
gcccgcecatg
gaggctgagc
ggtgaggcag

caccgactac

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



aacgccgcct
ttcaagatga
atcaccaccg
accaccaccc
agcctgaggc
gacttcgcct
ctgagcctgg
aaacaaccat
tttccagaag
gcccccgect
gaggagtacg
cagaggagga
gaggcctaca
ctgtaccagg
ctgcccccca
gaaaacccgg
ctggtgacca
aagaccgagg
cagagcatgc
gtgaccgcca
gccagcatcc
aacggcaacg
aaggagttcc
ggcggcetecg
ggctccctgc
ctgctgetgc

agcgtggagc

tcatgagcag
acagcctgca
gctacgccat
ccgecccccag
ccgaggcctg
gcgacatcta
tgatcaccct
ttatgagacc
aagaagaagg
accagcaggg
acgtgctgga
agaaccccca
gcgagatcgg
gcctgagcac
ggggcagegs
gccccatgta
acagcggcat
ccaactgggt
acatcgacgc
tgaagtgctt
acgacaccgt
tgaccgagag
tgcagagctt
gegeeegsees
aggcccccag
tgctgctgag

acgccgacat

gctgagcatc
ggccgacgac
ggactactgg
gccecccacc
caggcccgcec
catctgggcc
gtactgcaaa
agtacaaact
aggatgtgaa
ccagaaccag
caagaggagg
ggagggcectg
catgaagggc
cgccaccaag
cgaaggccgc
cagaatgcag
ccacgtgttc
gaacgtgatc
caccctgtac
cctgctggag
ggagaacctg
cggctgcaag
cgtgcacatc
ctccggeggc
aagagccaga
accccccgcec

ctgggtgaag

141

accaaggaca
accgccatct
ggccagggea
cccgecccca
geeggegecs
cccctggecg
cggggcagaa
actcaagagg
ctgagggtga
ctgtacaacg
ggcagggacc
tacaacgagc
gagaggagga
gacacctacg
ggcagcctgc
ctgctgagct
atcctgggct
agcgacctga
accgagagcg
ctgcaggtga
atcatcctgg
gagtgcgagg
gtgcagatgt
ggcggcetecg
ggctgcagaa
accagaggca

agctacagcc

acagcaagag
acttctgcgc
ccaccgtgac
ccatcgccag
ccgtgcacac
gcacctgegg
agaaactcct
aagatggctg
agttcagcag
agctgaacct
ccgagatggg
tgcagaagga
ggggcraages
acgccctgca
tgacctgcgg
gcatcgccct
gcttcagcgc
agaagatcga
acgtgcaccc
tcagcctgga
ccaacaacag
agctggagga
tcatcaacac
gegeeesees
ccctgggect
tcacctgccc

tgtacagcag

ccaggtgttc
caagaccctg
cgtgagcagc
ccagcccctg
caggggectg
cgtgctgctg
gtatatattc
tagctgccga
gagcgccgac
gggcaggags
cggcaagccc
caagatggcc
ccacgacggc
catgcaggcc
cgatgtggaa
gagcctggcc
cggecctgcecc
ggacctgatc
cagctgcaag
gagcggcgac
cctgagcagc
gaagaacatc
cagctccggc
ctccggeggce
gcccgecctg
cccccccatg

agagagatac

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



142

atctgcaaca gcggcttcaa gagaaaggcc ggcaccagca gcctgaccga gtgegtgetg 3840

aacaaggcca ccaacgtggec ccactggacc acccccagcc tgaagtgcat cagataagtt 3900
taaac 3905
<210> 42

<211> 1291

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 42
Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1 5 10 15

Leu Leu Leu His Ala Ala Arg Pro Asp Val Val Met Thr Gln Ser His
20 25 30

Arg Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cys Arg
35 40 45

Ala Ser Gln Asp Val Asn Thr Ala Val Ser Trp Tyr Gln Gln Lys Pro
50 55 60

Gly Gln Ser Pro Lys Leu Leu Ile Phe Ser Ala Ser Tyr Arg Tyr Thr
65 70 75 80

Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Ala Asp Phe Thr
85 90 95

Leu Thr Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys
100 105 110

Gln Gln His Tyr Ser Thr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125

Asp Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
130 135 140

Gly Ser Gln Ile Gln Leu Val Gln Ser Gly Pro Asp Leu Lys Lys Pro



145

Gly

Asn

Trp

Asp

Ala

225

Phe

Tyr

Ala

Ser

Thr

305

Ala

Cys

Thr

Glu

Phe

Met

Phe

210

Tyr

Cys

Trp

Pro

Leu

290

Arg

Gly

Arg

Pro

Thr

Gly

Ala

195

Lys

Leu

Ala

Gly

Arg

275

Arg

Gly

Thr

Ser

Arg
355

Val

Met

180

Trp

Gly

Gln

Arg

Gln

260

Pro

Pro

Leu

Cys

Lys

340

Arg

Lys

165

Asn

Ile

Arg

Ile

Gly

245

Gly

Pro

Glu

Asp

Gly

325

Arg

Pro

150

Leu

Trp

Asn

Phe

Asn

230

Glu

Thr

Thr

Ala

Phe

310

Val

Ser

Gly

Ser

Val

Thr

Ala

215

Asn

Ile

Leu

Pro

Cys

295

Ala

Leu

Arg

Pro

Cys

Lys

Tyr

200

Phe

Leu

Tyr

Val

Ala

280

Arg

Cys

Leu

Leu

Thr
360

Lys

Gln

185

Thr

Ser

Lys

Tyr

Thr

265

Pro

Pro

Asp

Leu

Leu

345

Arg

Ala

170

Ala

Gly

Val

Thr

Gly

250

Val

Thr

Ala

Ile

Ser

330

His

Lys

143

155

Ser

Pro

Glu

Glu

Glu

235

Tyr

Ser

Ile

Ala

Tyr

315

Leu

Ser

His

Gly

Gly

Ser

Thr

220

Asp

Asp

Ala

Ala

Gly

300

Ile

Val

Asp

Tyr

Tyr

Lys

Tyr

205

Ser

Thr

Gly

Thr

Ser

285

Gly

Trp

Ile

Tyr

Gln
365

Thr

Gly

190

Phe

Ala

Ala

Gly

Thr

270

Gln

Ala

Ala

Thr

Met

350

Pro

Phe

175

Phe

Ala

Thr

Thr

Phe

255

Thr

Pro

Val

Pro

Leu

335

Asn

Tyr

160

Thr

Lys

Asp

Thr

Tyr

240

Ala

Pro

Leu

His

Leu

320

Tyr

Met

Ala



Pro

Ser

385

Glu

Arg

Pro

Ala

His

465

Asp

Asn

Pro

Leu

Leu

545

Gln

Val

Pro

370

Ala

Leu

Gly

Gln

Tyr

450

Asp

Ala

Phe

Met

His

530

Ser

Asp

Pro

Arg

Asp

Asn

Arg

Glu

435

Ser

Gly

Leu

Ser

Ala

515

Ala

Ala

Val

Lys

Asp

Ala

Leu

Asp

420

Gly

Glu

Leu

His

Leu

500

Leu

Ala

Ser

Gly

Leu

Phe

Pro

Gly

405

Pro

Leu

Ile

Tyr

Met

485

Leu

Pro

Arg

Val

Ile

565

Leu

Ala

Ala

390

Arg

Glu

Tyr

Gly

Gln

470

Gln

Lys

Val

Pro

Gly

550

Ala

Ile

Ala

375

Tyr

Arg

Met

Asn

Met

455

Gly

Ala

Gln

Thr

Asp

535

Asp

Val

Tyr

Tyr

Gln

Glu

Gly

Glu

440

Lys

Leu

Leu

Ala

Ala

520

Ile

Arg

Ala

Trp

Arg

Gln

Glu

Gly

425

Leu

Gly

Ser

Pro

Gly

505

Leu

Gln

Val

Trp

Ala

Ser

Gly

Tyr

410

Lys

Gln

Glu

Thr

Pro

490

Asp

Leu

Met

Thr

Tyr

570

Ser

144

Arg

Gln

395

Asp

Pro

Lys

Arg

Ala

475

Arg

Val

Leu

Thr

Ile

555

Gln

Thr

Val

380

Asn

Val

Gln

Asp

Arg

460

Thr

Gly

Glu

Pro

Gln

540

Thr

Gln

Arg

Lys

Gln

Leu

Arg

Lys

445

Arg

Lys

Ser

Glu

Leu

525

Ser

Cys

Lys

His

Phe

Leu

Asp

Arg

430

Met

Gly

Asp

Gly

Asn

510

Ala

Pro

Lys

Pro

Thr

Ser

Tyr

Lys

415

Lys

Ala

Lys

Thr

Ala

495

Pro

Leu

Ser

Ala

Gly

575

Gly

Arg

Asn

400

Arg

Asn

Glu

Gly

Tyr

480

Thr

Gly

Leu

Ser

Ser

560

Lys

Val



Pro

Ile

Tyr

625

Lys

Glu

Ser

Met

Glu

705

Asp

Gln

Arg

Leu

Pro
785

Asp

Ser

610

Ser

Gly

Val

Leu

Ser

690

Ile

Lys

Met

Pro

Val

770

Ala

Arg

595

Ser

Ser

Gly

Gln

Arg

675

Trp

Asn

Phe

Asn

Asp

755

Thr

Pro

580

Phe

Leu

Tyr

Gly

Leu

660

Leu

Val

Pro

Ile

Ser

740

Gly

Val

Thr

Ser

Gln

Pro

Gly

645

Val

Ser

Arg

Asp

Ile

725

Leu

Asn

Ser

Ile

Gly

Pro

Tyr

630

Ser

Glu

Cys

Gln

Ser

710

Ser

Arg

Tyr

Ser

Ala
790

Ser

Glu

615

Thr

Gly

Ser

Ala

Ala

695

Ser

Arg

Ala

Trp

Thr

775

Ser

Gly

600

Asp

Phe

Gly

Gly

Ala

680

Pro

Thr

Asp

Glu

Tyr

760

Thr

Gln

585

Ser

Val

Gly

Gly

Gly

665

Ser

Gly

Ile

Asn

Asp

745

Phe

Thr

Pro

Gly

Ala

Gln

Gly

650

Gly

Gly

Lys

Asn

Ala

730

Thr

Asp

Pro

Leu

145

Thr

Thr

Gly

635

Ser

Leu

Phe

Gly

Tyr

715

Lys

Ala

Val

Ala

Ser
795

Asp

Tyr

620

Thr

Gly

Val

Phe

Leu

700

Ala

Asn

Val

Trp

Pro

780

Leu

Phe

605

Tyr

Lys

Gly

Gln

Ser

685

Glu

Pro

Ser

Tyr

Gly

765

Arg

Arg

590

Thr

Cys

Val

Gly

Pro

670

Arg

Trp

Ser

Leu

Tyr

750

Gln

Pro

Pro

Leu

Gln

Glu

Gly

655

Gly

Tyr

Ile

Leu

Tyr

735

Cys

Gly

Pro

Glu

Thr

Gln

Ile

640

Ser

Gly

Trp

Gly

Lys

720

Leu

Ala

Thr

Thr

Ala
800



146

Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly Leu Asp Phe
805 810 815

Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val
820 825 830

Leu Leu Leu Ser Leu Val Ile Thr Leu Tyr Cys Arg Ser Lys Arg Ser
835 840 845

Arg Leu Leu His Ser Asp Tyr Met Asn Met Thr Pro Arg Arg Pro Gly
850 855 860

Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro Pro Arg Asp Phe Ala
865 870 875 880

Ala Tyr Arg Ser Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala
885 890 895

Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg
900 905 910

Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu
915 920 925

Met Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr
930 935 940

Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly
945 950 955 960

Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln
965 970 975

Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln
980 985 990

Ala Leu Pro Pro Arg Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr
995 1000 1005

Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Met Tyr Arg Met Gln



Leu

Gly

Lys

Ile

Thr

Cys

Ala

Asn

Glu

Ser

Gly

Gly

Gly

1010

Leu
1025

Ile
1040

Thr
1055

Glu
1070

Glu
1085

Phe
1100

Ser
1115

Ser
1130

Cys
1145

Phe
1160

Gly
1175

Gly
1190

Cys
1205

Ser

His

Glu

Asp

Ser

Leu

Ile

Leu

Glu

Val

Ser

Ser

Arg

Cys

Val

Ala

Leu

Asp

Leu

His

Ser

Glu

His

Gly

Gly

Thr

Ile

Phe

Asn

Ile

Val

Glu

Asp

Ser

Leu

Ile

Gly

Gly

Leu

Ala

Ile

Trp

Gln

His

Leu

Thr

Asn

Glu

Val

Gly

Gly

Gly

1015

Leu
1030

Leu
1045

Val
1060

Ser
1075

Pro
1090

Gln
1105

Val
1120

Gly
1135

Glu
1150

Gln
1165

Gly
1180

Ser
1195

Leu
1210

Ser

Gly

Asn

Met

Ser

Val

Glu

Asn

Lys

Met

Ser

Leu

Pro

Leu

Cys

Val

His

Cys

Ile

Asn

Val

Asn

Phe

Gly

Gln

Ala

147

Ala

Phe

Ile

Ile

Lys

Ser

Leu

Thr

Ile

Ile

Gly

Ala

Leu

Leu

Ser

Ser

Asp

Val

Leu

Ile

Glu

Lys

Asn

Gly

Pro

Leu

1020

Val
1035

Ala
1050

Asp
1065

Ala
1080

Thr
1095

Glu
1110

Ile
1125

Ser
1140

Glu
1155

Thr
1170

Gly
1185

Arg
1200

Leu
1215

Thr

Gly

Leu

Thr

Ala

Ser

Leu

Gly

Phe

Ser

Ser

Arg

Leu

Asn

Leu

Lys

Leu

Met

Gly

Ala

Cys

Leu

Ser

Gly

Ala

Leu

Ser

Pro

Lys

Tyr

Lys

Asp

Asn

Lys

Gln

Gly

Gly

Arg

Leu



Leu
1220

Ser
1235

Ser
1250

Thr
1265

Gly

Val Ala

1280

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

43

DNA
<220>
<223>

<400> 43
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg

accgcctacc

Val Glu

Arg Glu

His

3875

Arg Pro Pro Ala Thr

Ser Ser Leu Thr

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt

tgcagatcaa

His Ala Asp

Arg Tyr Ile

Trp Thr Thr

1225

Ile
1240

Trp

Cys Asn

1255

Glu
1270

Cys

Pro Ser

1285

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg

Caagggcagsg

caacctgaag

148

Arg Gly Ile Thr Cys

Val Lys Ser

Ser Gly Phe

Val Leu Asn

Leu Lys Cys

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca

accgaggaca

Pro Pro

1230

Tyr Ser

1245

Lys
1260

Arg

Lys Ala

1275

Ile Arg
1290

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac

ccgccaccta

Pro Met

Leu Tyr

Lys Ala

Thr Asn

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc

cttctgcgcec

60

120

180

240

300

360

420

480

540

600

660

720



aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacsg
ccgectggect
agcctgagceg
ggcatcgeccg

tgggccagca

gacttcaccc

cagtacagca

gggggatccg
ggeggeggcc
ttcagcaggt
ggcgagatca
atcatcagca
gaggacaccg

tggggccagg

tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc
acgcccccgc
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
tgctgctcca
ccagcgtggg
tggcctggta
ccaggcacac
tgaccatcag
gctaccccta
ggggaggags
tggtgcagcc
actggatgag
accccgacag
gggacaacgc
ccgtgtacta

gcaccctggt

ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggececc
cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcctgcag
caccttcggc
ctccggcgga
cggeggeasc
ctgggtgagg
cagcaccatc
caagaacagc
ctgcgccagg

gaccgtgagc

149

ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact
cccecgecegec
gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggccttac
ccggacatcc
accatcacct
cccggcaagg
gacaggttca
cccgaggacg
cagggcacca
ggcggaagesg
ctgaggctga
caggcccccg
aactacgccc
ctgtacctgc
cccgacggcea

agcaccacga

actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggececac
gctccagagt
agctctataa
gtggceggga
tgtacaatga
gcgagegecg
aggacaccta
acttcagcct
cagtgaccgc
agatgaccca
gcaaggccag
tgcccaagct
geggeagegs
tggccaccta
aggtggagat
aggtgcagct
gctgegcecgc
gcaagggcct
ccagcctgaa
agatgaacag
actactggta

cgccagegcec

gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
cttgctcctg
gagccccagce
ccaggacgtg
gctgatctac
cagcggcacc

ctactgccag

caagggagss
ggtggagagc
cagcggcttc
ggagtggatc
ggacaagttc
cctgagggcc
cttcgacgtg

gcgaccacca

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



acaccggcegce
gcgeeesees
gcgececcttgg
aggagtaaga
gggcccaccc
tccagagtga
ctctataacg
ggeegggacc
tacaatgaac
gagcgccgga
gacacctacg
ggcagcctgc
ctgctgagct
atcctgggct
agcgacctga
accgagagcg
ctgcaggtga
atcatcctgg
gagtgcgagg
gtgcagatgt
ggcggcetcecg
ggctgcagaa
accagaggca
agctacagcc
ggcaccagca

acccccagcc

<210> 44

ccaccatcgc
gcgcagtgca
ccgggacttg
ggagcaggct
gcaagcatta
agttcagcag
agctcaatct
ctgagatggg
tgcagaaaga
ggggcaages
acgcccttca
tgacctgecgg
gcatcgccct
gcttcagcgc
agaagatcga
acgtgcaccc
tcagcctgga
ccaacaacag
agctggagga
tcatcaacac
gegeegsees
ccctgggect
tcacctgccc
tgtacagcag
gcctgaccga

tgaagtgcat

gtcgcagccc
cacgaggess
tggggtcctt
cctgcacagt
ccagccctat
gagcgcagac
aggacgaaga
gggaaagceceg
taagatggcg
gcacgatggc
catgcaggcc
cgatgtggaa
gagcctggcc
cggectgecc
ggacctgatc
cagctgcaag
gagcggcgac
cctgagcagc
gaagaacatc
cagctccggc
ctccggeggc
gcccgecctg
cccccccatg
agagagatac
gtgcgtgctg

cagataagtt

150

ctgtccctgce
ctggacttcg
ctcctgtcac
gactacatga
gccccaccac
gcccccgegt
gaggagtacg
cagagaagga
gaggcctaca
ctttaccagg
ctgccccctc
gaaaacccgg
ctggtgacca
aagaccgagg
cagagcatgc
gtgaccgcca
gccagcatcc
aacggcaacg
aaggagttcc
ggcggcetecg
ggctccctgc
ctgctgctgc
agcgtggagc
atctgcaaca
aacaaggcca

taaac

gcccagaggce
cctgtgatat
tggttatcac
acatgactcc
gcgacttcgc
accagcaggg
atgttttgga
agaaccctca
gtgagattgg
gtctcagtac
geggeagegs
gccccatgta
acagcggcat
ccaactgggt
acatcgacgc
tgaagtgctt
acgacaccgt
tgaccgagag
tgcagagctt
gegeeesees
aggcccccag
tgctgctgag
acgccgacat
gcggcttcaa

ccaacgtggc

gtgccggcca
ctacatctgg
cctttactgc
ccgeegececc
agcctatcgc
ccagaaccag
caagagacgt
ggaaggcctg
gatgaaaggc
agccaccaag
cgaaggccgc
cagaatgcag
ccacgtgttc
gaacgtgatc
caccctgtac
cctgctggag
ggagaacctg
cggctgcaag
cgtgcacatc
ctccggeggc
aagagccaga
acccceccgec
ctgggtgaag
gagaaaggcc

ccactggacc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3875



<211>
<212>
<213>

<220>
<223>

<400>

1059
PRT

Artificial Sequence

Synthetic Sequence

44

Asp Arg Thr

1

Leu

Lys

Ala

Gly

65

Gly

Phe

Gln

Glu

Gly

145

Gly

Asp

Leu

Phe

Ser

50

Gln

Val

Thr

Gln

Ile

130

Ser

Ala

Tyr

Leu

Met

35

Gln

Ser

Pro

Ile

Leu

115

Lys

Glu

Ser

Tyr

Met

His

20

Ser

Asp

Pro

Asp

Ser

100

Tyr

Gly

Val

Val

Leu

Ala

Ala

Thr

Val

Lys

Arg

85

Ser

Ser

Gly

Gln

Lys

165

Asp

Leu

Ala

Ser

Ser

Leu

70

Phe

Val

Thr

Gly

Leu

150

Met

Trp

Pro

Arg

Val

Thr

55

Leu

Thr

Gln

Pro

Gly

135

Gln

Ser

Val

Val

Pro

Gly

40

Ala

Ile

Gly

Ala

Tyr

120

Ser

Gln

Cys

Lys

Thr

Asp

25

Asp

Val

Tyr

Ser

Glu

105

Thr

Gly

Ser

Lys

Gln

Ala

10

Ile

Arg

Ala

Ser

Gly

920

Asp

Phe

Gly

Gly

Ala

170

Ser

151

Leu

Gln

Val

Trp

Pro

75

Ser

Leu

Gly

Gly

Pro

155

Ser

His

Leu

Met

Ser

Phe

60

Ser

Gly

Ala

Gly

Gly

140

Glu

Gly

Gly

Leu

Thr

Ile

45

Gln

Tyr

Thr

Val

Gly

125

Ser

Leu

Tyr

Glu

Pro

Gln

30

Thr

Gln

Arg

Asp

Tyr

110

Thr

Gly

Val

Thr

Ser

Leu

15

Ser

Cys

Lys

Tyr

Phe

95

Tyr

Lys

Gly

Lys

Phe

175

Phe

Ala

His

Lys

Pro

Thr

80

Thr

Cys

Leu

Gly

Pro

160

Thr

Glu



Trp

Lys

Ala

225

Tyr

Gly

Arg

Arg

Gly

305

Thr

Ser

Arg

Arg

Asp
385

Ile

Phe

210

Tyr

Cys

Gln

Pro

Pro

290

Leu

Cys

Lys

Arg

Asp

370

Ala

Gly

195

Lys

Met

Ala

Gly

Pro

275

Glu

Asp

Gly

Arg

Pro

355

Phe

Pro

180

Arg

Gly

Asp

Arg

Thr

260

Thr

Ala

Phe

Val

Ser

340

Gly

Ala

Ala

Val

Lys

Leu

Asp

245

Thr

Pro

Cys

Ala

Leu

325

Arg

Pro

Ala

Tyr

Asn

Ala

Asn

230

His

Leu

Ala

Arg

Cys

310

Leu

Leu

Thr

Tyr

Gln
390

Pro

Thr

215

Ser

Tyr

Thr

Pro

Pro

295

Asp

Leu

Leu

Arg

Arg

375

Gln

Tyr

200

Leu

Leu

Arg

Val

Thr

280

Ala

Ile

Ser

His

Lys

360

Ser

Gly

185

Asn

Thr

Thr

Tyr

Ser

265

Ile

Ala

Tyr

Leu

Ser

345

His

Arg

Gln

Gly

Val

Ser

Asp

250

Ser

Ala

Gly

Ile

Val

330

Asp

Tyr

Val

Asn

152

Gly

Asp

Glu

235

Pro

Thr

Ser

Gly

Trp

315

Ile

Tyr

Gln

Lys

Gln
395

Thr

Lys

220

Asp

Leu

Thr

Gln

Ala

300

Ala

Thr

Met

Pro

Phe

380

Leu

Ile

205

Ser

Ser

Leu

Thr

Pro

285

Val

Pro

Leu

Asn

Tyr

365

Ser

Tyr

190

Tyr

Ser

Ala

Asp

Pro

270

Leu

His

Leu

Tyr

Met

350

Ala

Arg

Asn

Asn

Ser

Val

Tyr

255

Ala

Ser

Thr

Ala

Cys

335

Thr

Pro

Ser

Glu

Gln

Thr

Tyr

240

Trp

Pro

Leu

Arg

Gly

320

Arg

Pro

Pro

Ala

Leu
400



Asn

Arg

Glu

Ser

Gly

465

Leu

Ser

Tyr

Pro

Leu

545

Cys

Ser

Gly

Asn

Leu

Asp

Gly

Glu

450

Leu

His

Leu

Ala

Arg

530

Leu

Pro

Pro

Leu

Val

Gly

Pro

Leu

435

Ile

Tyr

Met

Leu

Ser

515

Ala

Leu

Trp

Arg

Leu

595

Leu

Arg

Glu

420

Tyr

Gly

Gln

Gln

Thr

500

Asp

Arg

Leu

Ala

Leu

580

Asp

Leu

Arg

405

Met

Asn

Met

Gly

Ala

485

Cys

Ala

Ala

Leu

Val

565

Arg

Leu

Ile

Glu

Gly

Glu

Lys

Leu

470

Leu

Gly

Ser

Cys

Leu

550

Ser

Glu

Arg

Asp

Glu

Gly

Leu

Gly

455

Ser

Pro

Asp

Leu

Arg

535

Leu

Gly

Gly

Gln

Gly

Tyr

Lys

Gln

440

Glu

Thr

Pro

Val

Asp

520

Val

Ala

Ala

Pro

Gly

600

Pro

Asp

Pro

425

Lys

Arg

Ala

Arg

Glu

505

Pro

Leu

Ala

Arg

Glu

585

Met

Leu

Val

410

Gln

Asp

Arg

Thr

Gly

490

Glu

Glu

Pro

Ala

Ala

570

Leu

Phe

Ser

153

Leu

Arg

Lys

Arg

Lys

475

Ser

Asn

Ala

Trp

Cys

555

Ser

Ser

Ala

Trp

Asp

Arg

Met

Gly

460

Asp

Gly

Pro

Pro

Ala

540

Ala

Pro

Pro

Gln

Tyr

Lys

Lys

Ala

445

Lys

Thr

Glu

Gly

Trp

525

Leu

Val

Gly

Asp

Leu

605

Ser

Arg

Asn

430

Glu

Gly

Tyr

Gly

Pro

510

Pro

Val

Phe

Ser

Asp

590

Val

Asp

Arg

415

Pro

Ala

His

Asp

Arg

495

Met

Pro

Ala

Leu

Ala

575

Pro

Ala

Pro

Gly

Gln

Tyr

Asp

Ala

480

Gly

Glu

Ala

Gly

Ala

560

Ala

Ala

Gln

Gly



Leu

625

Lys

Leu

Leu

Leu

Ser

705

Arg

Gln

Glu

Thr

Gly

785

Ala

Ser

610

Ala

Glu

Glu

Ala

Ala

690

Ala

Leu

Leu

Ile

Asn

770

Pro

Leu

Ala

Gly

Leu

Leu

Leu

675

Leu

Phe

Gly

Thr

Pro

755

Phe

Met

Val

Gly

Val

Val

Arg

660

His

Thr

Gly

Val

Gln

740

Ala

Ser

Tyr

Thr

Leu
820

Ser

Val

645

Arg

Leu

Val

Phe

His

725

Gly

Gly

Leu

Arg

Asn

805

Pro

Leu

630

Ala

Val

Gln

Asp

Gln

710

Leu

Ala

Leu

Leu

Met

790

Ser

Lys

615

Thr

Lys

Val

Pro

Leu

695

Gly

His

Thr

Pro

Lys

775

Gln

Gly

Thr

Gly

Ala

Ala

Leu

680

Pro

Arg

Thr

Val

Ser

760

Gln

Leu

Ile

Glu

Gly

Gly

Gly

665

Arg

Pro

Leu

Glu

Leu

745

Pro

Ala

Leu

His

Ala
825

Leu

Val

650

Glu

Ser

Ala

Leu

Ala
730

Gly

Arg

Gly

Ser

Val

810

Asn

154

Ser

635

Tyr

Gly

Ala

Ser

His

715

Arg

Leu

Ser

Asp

Cys

795

Phe

Trp

620

Tyr

Tyr

Ser

Ala

Ser

700

Leu

Ala

Phe

Glu

Val

780

Ile

Ile

Val

Lys

Val

Gly

Gly

685

Glu

Ser

Arg

Arg

Gly

765

Glu

Ala

Leu

Asn

Glu

Phe

Ser

670

Ala

Ala

Ala

His

Val

750

Ser

Glu

Leu

Gly

Val
830

Asp

Phe

655

Val

Ala

Arg

Gly

Ala

735

Thr

Gly

Asn

Ser

Cys

815

Ile

Thr

640

Gln

Ser

Ala

Asn

Gln

720

Trp

Pro

Ala

Pro

Leu

800

Phe

Ser



155

Asp Leu Lys Lys Ile Glu Asp Leu Ile Gln Ser Met His Ile Asp Ala
835 840 845

Thr Leu Tyr Thr Glu Ser Asp Val His Pro Ser Cys Lys Val Thr Ala
850 855 860

Met Lys Cys Phe Leu Leu Glu Leu Gln Val Ile Ser Leu Glu Ser Gly
865 870 875 880

Asp Ala Ser Ile His Asp Thr Val Glu Asn Leu Ile Ile Leu Ala Asn
885 890 895

Asn Ser Leu Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys Lys Glu
900 905 910

Cys Glu Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln Ser Phe
915 920 925

Val His Ile Val Gln Met Phe Ile Asn Thr Ser Ser Gly Gly Gly Ser
930 935 940

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
945 950 955 960

Gly Gly Ser Leu Gln Ala Pro Arg Arg Ala Arg Gly Cys Arg Thr Leu
965 970 975

Gly Leu Pro Ala Leu Leu Leu Leu Leu Leu Leu Arg Pro Pro Ala Thr
980 985 990

Arg Gly Ile Thr Cys Pro Pro Pro Met Ser Val Glu His Ala Asp Ile
995 1000 1005

Trp Val Lys Ser Tyr Ser Leu Tyr Ser Arg Glu Arg Tyr Ile Cys
1010 1015 1020

Asn Ser Gly Phe Lys Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu
1025 1030 1035

Cys Val Leu Asn Lys Ala Thr Asn Val Ala His Trp Thr Thr Pro



1040

Ser Leu
1055

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

45

DNA
<220>
<223>

<400> 45
gcgatcgcac

acgccgcecag
gcgacagggt
tccagcagaa
ccggegtgcec
gcagcgtgca
acaccttcgg
gctccggegg
ccggegecag
tggactgggt
acaacggcegg
agagcagcag
actactgcgc
ccaccctgac
ccatcgccag
ccgtgcacac
gcacctgegg
gcaggctcct

agcattacca

3190

catggccctg
gcccgacatc
gagcatcacc
gccecggecag
cgacaggttc
ggccgaggac
cggeggeacc
aggcggaagc
cgtgaagatg
gaagcagagc
caccatctac
caccgcctac
cagggaccac
cgtgagcagc
ccagcccctg
caggggectg
cgtgctgctg
gcacagtgac

gccctatgcec

1045

Lys Cys Ile Arg

Artificial Sequence

Synthetic Sequence

cccgtgaccg
cagatgaccc
tgcaaggcca
agccccaagc
accggcagcg
ctggccgtgt
aagctggaga
gaggtgcagc
agctgcaagg
cacggcgaga
aaccagaagt
atggacctga
tacaggtacg
accaccaccc
agcctgaggc
gacttcgcct
ctgagcctgg
tacatgaaca

ccaccacgcg

156

ccctgetgcet
agagccacaa
gccaggacgt
tgctgatcta
gcagcggcac
actactgcca
tcaagggagg
tgcagcagag
ccagcggcta
gcttcgagtg
tcaagggcaa
acagcctgac
accccctgcect
ccgecccccag
ccgaggcectg
gcgacatcta
tgatcaccct
tgactccccg

acttcgcagc

1050

gcccctggec
gttcatgagc
gagcaccgcc
cagccccagc
cgacttcacc
gcagctgtac
ggggggatcc
cggccccgag
caccttcacc
gatcggcagg
ggccaccctg
cagcgaggac
ggactactgg
gccecccacc
caggcccgcec
catctgggcc
gtactgcagg

ccgeceeeggg

ctatcgctcc

ctgctgetgce
accagcgtgg
gtggcctggt
tacaggtaca
ttcaccatca
agcaccccct
gggggaggag
ctggtgaagc
gactactacc
gtgaacccct
accgtggaca
agcgceccgtgt
ggccagggcea
cccgecccca
geeggegecs
cccctggecg
agtaagagga
cccacccgcea

agggtgaagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tcagcaggag
tgaacctggg
agatgggcgg
agaaggacaa
gcaagggcca
ccctgcacat
cctgcggcga
accccgaagc
ccctggtcgce
cctgcccctg
tccgegaggg
gcatgtttgc
acagtgaccc
cgaaggagct
ggcgegtggt
tgcgctctgce
ccgaggctcg
agcgeetggg
agggcgccac
caccgaggtc
tggaggagaa
tggccctggt
tgcccaagac
tgatccagag
gcaaggtgac
gcgacgcecag

gcagcaacgg

cgccgacgcec
caggagggag
caagccccag
gatggccgag
cgacggcctg
gcaggccctg
tgtggaagaa
cccgtggect
ggggctgctg
ggccgtgtcc
tcccgagcett
gcagctggtg
aggcctggca
ggtggtggcc
ggeegegegasg
tgctggggcc
gaactcggcc
cgtccatctt
agtcttggga
ggaaggaagc
ccctggacct
gaccaacagc
cgaggccaac
catgcacatc
cgccatgaag
catccacgac

caacgtgacc

cccgcctacc
gagtacgacg
aggaggaaga
gcctacagceg
taccagggcc
ccccccaggg
aacccgggcec
ccecgegeccc
ctgctgcetgce
ggggctcegeg
tcgcccgacg
gcccaaaatg
ggcgtgtccc
aaggctggag
ggctcaggct
gccgeectgg
ttcggtttcc
cacactgagg
ctcttccggg
ggagctacta
atgtacagaa
ggcatccacg
tgggtgaacg
gacgccaccc
tgcttcctgce
accgtggaga

gagagcggct

157

agcagggcca

tgctggacaa
acccccagga
agatcggcat
tgagcaccgc
gcageggega
ccatggaata
gcgctcgege
tgctcgectgce
cctcgececgg
atcccgecgg
ttctgctgat
tgacggggss
tctactatgt
ccgtttcact
ctttgaccgt
agggccgctt
ccagggcacg
tgacccccga
acttcagcct
tgcagctgct
tgttcatcct
tgatcagcga
tgtacaccga
tggagctgca
acctgatcat

gcaaggagtg

gaaccagctg
gaggagegeec
gggcctgtac
gaagggcgag
caccaaggac
aggeegegsc
cgcctctgac
ctgccgcgta
cgcctgegcec
ctccgeggcec
cctcttggac
cgatgggccc
cctgagctac
cttctttcaa
tgcgctgcac
ggacctgcca
gctgcacctg
ccatgcctgg
aatcccagcc
gctgaagcag
gagctgcatc
gggctgcttc
cctgaagaag
gagcgacgtg
ggtgatcagc
cctggccaac

cgaggagctg

tacaacgagc
agggaccccg
aacgagctgc
aggaggages
acctacgacg
agcctgctga
gcttcactgg
ctgccttggg
gtcttcctcg
agcccgagac
ctgcggeagg
ctgagctggt
aaagaggaca
ctagagctgc
ctgcagccac
cccgcctcect
agtgccggcc
cagcttaccc
ggactccctt
gctggagacg
gccctgagcec
agcgecggec
atcgaggacc
caccccagct
ctggagagcg

aacagcctga

gaggagaaga

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

2760



acatcaagga
ccggegeess
gecggeggcetc
ccctgetgcet
ccatgagcgt
gatacatctg
tgctgaacaa
aagtttaaac
<210>
<211>

<212>
<213>

46
1060
PRT

<220>
<223>
<400> 46

Asp Arg Thr
1

Leu Leu Leu

Ala Thr Leu

35

Ser Gln

50

Ser

Tyr Leu Gln

65

Ser Asn Arg

Gly Thr Asp

gttcctgcag
ctcecggeggc
cctgcaggcc
gctgectgetg
ggagcacgcc
caacagcggc

ggccaccaac

Met Ala

His Ala

20

Ser Val

Ser Leu

Lys Pro

Phe Ser

85

Phe
100

Thr

Leu

Ala

Ser

Val

Gly

70

Gly

Leu

agcttcgtgc
ggcggcetecg
cccagaagag
ctgagacccc
gacatctggg
ttcaagagaa

gtggcccact

Artificial Sequence

Synthetic Sequence

Pro Val

Arg Pro

Pro Gly

40

His
55

Arg

Gln Ser

Val

Pro

Lys Ile

158

acatcgtgca
geggeescees
ccagaggctg
ccgccaccag
tgaagagcta
aggccggcac

ggaccacccc

Thr Ala

10

Leu

Glu
25

Ile Vval

Glu Arg Ala

Asn Gly Asn

Leu
75

Pro Lys

Asp Arg Phe

920

Ser Val

105

Arg

gatgttcatc
ctccggeggc
cagaaccctg
aggcatcacc
cagcctgtac
cagcagcctg

cagcctgaag

Leu Leu Pro

Met Thr Gln

30

Thr Leu Ser

45

Thr
60

Tyr Leu

Leu Ile His

Ser Gly Ser

Glu Ala Glu

110

aacaccagct

ggcggcetecg
ggcctgecccg
tgcccccccc
agcagagaga
accgagtgcg

tgcatcagat

Leu Ala

15

Ser Pro

Cys Arg
His

Trp

Val
80

Lys

Gly Ser

95

Asp Leu

2820

2880

2940

3000

3060

3120

3180

3190



Gly

Gly

Gly

145

Gly

Ala

Asn

Gly

Val

225

Ser

Gly

Arg

Arg

Gly

305

Thr

Val

Ala

130

Gly

Pro

Ser

Ile

Gly

210

Asp

Glu

Gln

Pro

Pro

290

Leu

Cys

Tyr

115

Gly

Gly

Glu

Gly

Gly

195

Thr

Lys

Asp

Gly

Pro

275

Glu

Asp

Gly

Phe

Thr

Ser

Leu

Ser

180

Lys

Ser

Ser

Ser

Thr

260

Thr

Ala

Phe

Val

Cys

Lys

Gly

Glu

165

Ser

Ser

Tyr

Ser

Ala

245

Ser

Pro

Cys

Ala

Leu

Ser

Leu

Gly

150

Lys

Phe

Leu

Asn

Ser

230

Val

Val

Ala

Arg

Cys

310

Leu

Gln

Glu

135

Gly

Pro

Thr

Glu

Gln

215

Thr

Tyr

Thr

Pro

Pro

295

Asp

Leu

Ser

120

Leu

Gly

Gly

Gly

Trp

200

Lys

Ala

Tyr

Val

Thr

280

Ala

Ile

Ser

Thr

Lys

Ser

Ala

Tyr

185

Ile

Phe

Tyr

Cys

Ser

265

Ile

Ala

Tyr

Leu

His

Arg

Glu

Ser

170

Asn

Gly

Lys

Met

Val

250

Ser

Ala

Gly

Ile

Val

159

Val

Gly

Val

155

Val

Met

Ala

Gly

His

235

Ser

Thr

Ser

Gly

Trp

315

Ile

Pro

Gly

140

Gln

Met

Asn

Ile

Arg

220

Leu

Gly

Thr

Gln

Ala

300

Ala

Thr

Pro

125

Gly

Leu

Ile

Trp

Asp

205

Ala

Lys

Met

Thr

Pro

285

Val

Pro

Leu

Leu

Gly

Leu

Ser

Val

190

Pro

Thr

Ser

Glu

Pro

270

Leu

His

Leu

Tyr

Thr

Ser

Gln

Cys

175

Arg

Tyr

Leu

Leu

Tyr

255

Ala

Ser

Thr

Ala

Cys

Phe

Gly

Ser

160

Lys

Gln

Tyr

Thr

Thr

240

Trp

Pro

Leu

Arg

Gly

320

Arg



Ser

Arg

Arg

Asp

385

Asn

Arg

Glu

Ser

Gly

465

Leu

Ser

Tyr

Pro

Lys

Arg

Asp

370

Ala

Leu

Asp

Gly

Glu

450

Leu

His

Leu

Ala

Arg
530

Arg

Pro

355

Phe

Pro

Gly

Pro

Leu

435

Ile

Tyr

Met

Leu

Ser

515

Ala

Ser

340

Ala

Ala

Arg

Glu

420

Tyr

Gly

Gln

Gln

Thr

500

Asp

Arg

325

Arg

Pro

Ala

Tyr

Arg

405

Met

Asn

Met

Gly

Ala

485

Cys

Ala

Ala

Leu

Thr

Tyr

Gln

390

Glu

Gly

Glu

Lys

Leu

470

Leu

Gly

Ser

Cys

Leu

Arg

Arg

375

Gln

Glu

Gly

Leu

Gly

455

Ser

Pro

Asp

Leu

Arg
535

His

Lys

360

Ser

Gly

Tyr

Lys

Gln

440

Glu

Thr

Pro

Val

Asp

520

Val

Ser

345

His

Arg

Gln

Asp

Pro

425

Lys

Arg

Ala

Arg

Glu

505

Pro

Leu

330

Asp

Tyr

Val

Asn

Val

410

Gln

Asp

Arg

Thr

Gly

490

Glu

Glu

Pro

160

Tyr

Gln

Lys

Gln

395

Leu

Arg

Lys

Arg

Lys

475

Ser

Asn

Ala

Trp

Met

Pro

Phe

380

Leu

Asp

Arg

Met

Gly

460

Asp

Gly

Pro

Pro

Ala
540

Asn

Tyr

365

Ser

Tyr

Lys

Lys

Ala

445

Lys

Thr

Glu

Gly

Trp

525

Leu

Met

350

Ala

Arg

Asn

Arg

Asn

430

Glu

Gly

Tyr

Gly

Pro

510

Pro

Val

335

Thr

Pro

Ser

Glu

Arg

415

Pro

Ala

His

Asp

Arg

495

Met

Pro

Ala

Pro

Pro

Ala

Leu

400

Gly

Gln

Tyr

Asp

Ala

480

Gly

Glu

Ala

Gly



Leu

545

Cys

Ser

Gly

Asn

Leu

625

Lys

Leu

Leu

Leu

Ser

705

Arg

Gln

Glu

Leu

Pro

Pro

Leu

Val

610

Ala

Glu

Glu

Ala

Ala

690

Ala

Leu

Leu

Ile

Leu

Trp

Arg

Leu

595

Leu

Gly

Leu

Leu

Leu

675

Leu

Phe

Gly

Thr

Pro

Leu

Ala

Leu

580

Asp

Leu

Val

Val

Arg

660

His

Thr

Gly

Val

Gln

740

Ala

Leu

Val

565

Arg

Leu

Ile

Ser

Val

645

Arg

Leu

Val

Phe

His

725

Gly

Gly

Leu

550

Ser

Glu

Arg

Asp

Leu

630

Ala

Val

Gln

Asp

Gln

710

Leu

Ala

Leu

Leu

Gly

Gly

Gln

Gly

615

Thr

Lys

Val

Pro

Leu

695

Gly

His

Thr

Pro

Ala

Ala

Pro

Gly

600

Pro

Gly

Ala

Ala

Leu

680

Pro

Arg

Thr

Val

Ser

Ala

Arg

Glu

585

Met

Leu

Gly

Gly

Gly

665

Arg

Pro

Leu

Glu

Leu

745

Pro

Ala

Ala

570

Leu

Phe

Ser

Leu

Val

650

Glu

Ser

Ala

Leu

Ala

730

Gly

Arg

161

Cys

555

Ser

Ser

Ala

Trp

Ser

635

Tyr

Gly

Ala

Ser

His

715

Arg

Leu

Ser

Ala

Pro

Pro

Gln

Tyr

620

Tyr

Tyr

Ser

Ala

Ser

700

Leu

Ala

Phe

Glu

Val

Gly

Asp

Leu

605

Ser

Lys

Val

Gly

Gly

685

Glu

Ser

Arg

Arg

Gly

Phe

Ser

Asp

590

Val

Asp

Glu

Phe

Ser

670

Ala

Ala

Ala

His

Val

750

Ser

Leu

Ala

575

Pro

Ala

Pro

Asp

Phe

655

Val

Ala

Arg

Gly

Ala

735

Thr

Gly

Ala

560

Ala

Ala

Gln

Gly

Thr

640

Gln

Ser

Ala

Asn

Gln

720

Trp

Pro

Ala



Thr

Pro

785

Leu

Phe

Ser

Ala

Ala

865

Gly

Asn

Glu

Phe

Ser

945

Gly

Asn

770

Gly

Ala

Ser

Asp

Thr

850

Met

Asp

Asn

Cys

Val

930

Gly

Gly

755

Phe

Pro

Leu

Ala

Leu

835

Leu

Lys

Ala

Ser

Glu

915

His

Gly

Gly

Leu

Met

Val

Gly

820

Lys

Tyr

Cys

Ser

Leu

900

Glu

Ile

Gly

Ser

Ser

Tyr

Thr

805

Leu

Lys

Thr

Phe

Ile

885

Ser

Leu

Val

Gly

Leu
965

Leu

Arg

790

Asn

Pro

Ile

Glu

Leu

870

His

Ser

Glu

Gln

Ser

950

Gln

Leu

775

Met

Ser

Lys

Glu

Ser

855

Leu

Asp

Asn

Glu

Met

935

Gly

Ala

760

Lys

Gln

Gly

Thr

Asp

840

Asp

Glu

Thr

Gly

Lys

920

Phe

Gly

Pro

Gln

Leu

Ile

Glu

825

Leu

Val

Leu

Val

Asn

905

Asn

Ile

Gly

Arg

Ala

Leu

His

810

Ala

Ile

His

Gln

Glu

890

Val

Ile

Asn

Gly

Arg
970

162

Gly

Ser

795

Val

Asn

Gln

Pro

Val

875

Asn

Thr

Lys

Thr

Ser

955

Ala

Asp

780

Cys

Phe

Trp

Ser

Ser

860

Ile

Leu

Glu

Glu

Ser

940

Gly

Arg

765

Val

Ile

Ile

Val

Met

845

Cys

Ser

Ile

Ser

Phe

925

Ser

Gly

Gly

Glu

Ala

Leu

Asn

830

His

Lys

Leu

Ile

Gly

910

Leu

Gly

Gly

Cys

Glu

Leu

Gly

815

Val

Ile

Val

Glu

Leu

895

Cys

Gln

Gly

Gly

Arg
975

Asn

Ser

800

Cys

Ile

Asp

Thr

Ser

880

Ala

Lys

Ser

Gly

Ser

960

Thr



Leu

Thr

Ile

Cys

Glu

Pro

163

Gly Leu Pro Ala Leu Leu Leu Leu Leu Leu Leu Arg Pro Pro Ala

980 985

Arg Gly Ile Thr Cys Pro Pro
995 1000

Trp Val Lys Ser Tyr Ser
1010 1015

Asn
1025

Ser Gly Phe Lys Arg
1030

Cys
1040

Val Leu Asn Lys Ala
1045

Ser
1055

Leu Lys Cys Ile Arg
1060

<210> 47

<211>
<212>
<213>

3182
DNA
Artificial Sequence

<220>

<223>

Synthetic Sequence

<400> 47

atggccttac cagtgaccgc cttgctcctg ccgetggect
ccggagatcg tgatgaccca gagccccgcc accctgagceg
accctgagct gcaggagcag ccagagcctg gtgcacagga
tggtacctgc agaagcccgg ccagagcccc aagctgctga
ttcagcggcg tgcccgacag gttcagcgge agcggcageg
atcagcaggg tggaggccga ggacctggge gtgtacttct
ccccccctga ccttecggege cggcaccaag ctggagcetga
ggcggeggeg grageggegg cggeggeage gaggtgeage
ctggagaagc ccggcgccag cgtgatgatc agctgcaagg

ggctacaaca tgaactgggt gaggcagaac atcggcaaga

Leu Tyr Ser Arg Glu

Lys Ala Gly Thr Ser

Thr Asn Val Ala His

990

Pro Met Ser Val Glu

1005

Arg
1020

Ser
1035

Trp
1050

tgctgctcca
tgagccccgg
acggcaacac
tccacaaggt
gcaccgactt
gcagccagag
agaggesces
tgctgcagag
ccagcggcag

gcctggagtg

His Ala Asp

Tyr Ile

Leu Thr

Thr Thr

cgccgecagg
cgagagggcc
ctacctgcac
gagcaacagg
caccctgaag
cacccacgtg
cggeggeasgc
cggccccgag
cagcttcacc

gatcggcgcc

60

120

180

240

300

360

420

480

540

600



atcgacccct
accgtggaca
agcgeccgtgt
gtgagcagca
cagcccctgt
agggggctgg
gtccttctcc
cacagtgact
ccctatgccc
gcagacgccc
cgaagagagg
aagccgcaga
atggcggagg
gatggccttt
caggccctgc
gtggaagaaa
ccgtggectc
gggctgcetge
gccgtgtccg
cccgagcttt
cagctggtgg
ggcctggcag
gtggtggcca
geeggegags
gctggggecg
aactcggcct

gtccatcttc

actacggcgg
agagcagcag
actactgcgt
ccacgacgcc
ccctgcegecc
acttcgcctg
tgtcactggt
acatgaacat
caccacgcga
ccgcgtacca
agtacgatgt
gaaggaagaa
cctacagtga
accagggtct
cccctecgegg
acccgggecc
ccgegececcg
tgctgctgcet
gggctcgege
cgcccgacga
cccaaaatgt
gecgtgtccct
aggctggagt
gctcaggctc
ccgeccctggce
tcggtttcca

acactgaggc

caccagctac
caccgcctac
gagcggceatg
agcgccgega
agaggcgtgc
tgatatctac
tatcaccctt
gactccccgc
cttcgcagcc
gcagggeceag
tttggacaag
ccctcaggaa
gattgggatg
cagtacagcc
cagcggcgaa
catggaatac
cgctcgegcc
gctcgetgec
ctcgcccggc
tcccgecggce
tctgctgatc
gacgegesesc
ctactatgtc
cgtttcactt
tttgaccgtg
gggeegcettg

cagggcacgc

164

aaccagaagt
atgcacctga
gagtactggg
ccaccaacac
cggeccagegg
atctgggcgc
tactgcagga
cgcceegggc
tatcgctcca
aaccagctct
agacgtggcc
ggcctgtaca
aaaggcgagc
accaaggaca
ggeegeggea
gcctctgacg
tgccgcgtac
gcctgegeceg
tccgecggceca
ctcttggacc
gatgggcccc
ctgagctaca
ttctttcaac
gcgctgcacc
gacctgccac
ctgcacctga

catgcctggc

tcaagggcag
agagcctgac
gccagggcac

cggcgceccac

cgggesecsc
ccttggecgg
gtaagaggag
ccacccgcaa
gagtgaagtt
ataacgagct

gggaccctga

atgaactgca
gccggagees
cctacgacgc
gcctgctgac
cttcactgga
tgccttgggc
tcttcctcgce
gcccgagact
tgcggeaggg
tgagctggta
aagaggacac
tagagctgcg
tgcagccact
ccgecctcectc
gtgccggcca

agcttaccca

ggccaccctg
cagcgaggac
cagcgtgacc
catcgcgtcg
agtgcacacg
gacttgtggg
caggctcctg
gcattaccag
cagcaggagc
caatctagga

gatggggsgga

gaaagataag
caaggggcac
ccttcacatg
ctgcggcgat
ccccgaagcec
cctggtcgceg
ctgcccctgg
ccgcgagggt
catgtttgcg
cagtgaccca
gaaggagctg
gcgegtggtg
gcgectetget
cgaggctcgg
gecgeetggge

gggcgccaca

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



165

gtcttgggac tcttccgggt gacccccgaa atcccageccg gactcccttc accgaggtcg
gaaggaagcg gagctactaa cttcttgagc ctgctgaagc aggctggaga cgtggaggag
aaccctggac ctatgtacag aatgcagctg ctgagctgca tcgccctgag cctggeccctg
gtgaccaaca gcggcatcca cgtgttcatc ctgggectget tcagcgeccgg cctgcccaag
accgaggcca actgggtgaa cgtgatcagc gacctgaaga agatcgagga cctgatccag
agcatgcaca tcgacgccac cctgtacacc gagagcgacg tgcaccccag ctgcaaggtg
accgccatga agtgcttcct gectggagetg caggtgatca gcctggagag cggcgacgcec
agcatccacg acaccgtgga gaacctgatc atcctggcca acaacagcct gagcagcaac
ggcaacgtga ccgagagcgg ctgcaaggag tgcgaggagc tggaggagaa gaacatcaag
gagttcctgc agagcttcgt gcacatcgtg cagatgttca tcaacaccag ctccggceggc
ggctccggeg geggeggetc cggeggegge ggetecggeg geggeggete cggeggeggc
tccctgcagg cccccagaag agccagaggc tgcagaaccc tgggcctgec cgeccctgetg
ctgctgectge tgctgagacc ccccgeccacc agaggcatca cctgcccccc ccccatgage
gtggagcacg ccgacatctg ggtgaagagc tacagcctgt acagcagaga gagatacatc
tgcaacagcg gcttcaagag aaaggccggc accagcagcc tgaccgagtg cgtgctgaac
aaggccacca acgtggccca ctggaccacc cccagcctga agtgcatcag ataagtttaa
ac

<210> 48

<211> 880

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 48

Arg Ser Leu Thr Ser Arg Met Tyr Leu Trp Leu Lys Leu Leu Ala Phe
1 5 10 15

Gly Phe Ala Phe Leu Asp Thr Glu Val Phe Val Thr Gly Asp Ile Gln
20 25 30

Val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly Glu Arg Ile

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3182



Ser

Phe

65

Ser

Gly

Ala

Ser

Gly

145

Gly

Gly

Pro

Thr

Thr

225

Asp

Leu

50

Gln

Ser

Ser

Asp

Gly

130

Ser

Leu

Tyr

Gly

Asn

210

Ser

Thr

35

Thr

Gln

Leu

Asp

Tyr

115

Thr

Gly

Val

Ser

Asn

195

Tyr

Glu

Ala

Cys

Lys

Asp

Tyr

100

Tyr

Lys

Gly

Lys

Ile

180

Lys

Lys

Asn

Thr

Arg

Pro

Ser

85

Ser

Cys

Leu

Gly

Pro

165

Thr

Leu

Thr

Gln

Tyr
245

Thr

Asp

70

Gly

Leu

Leu

Glu

Gly

150

Ser

Ser

Gln

Ser

Phe

230

Tyr

Ser

55

Gly

Val

Thr

Gln

Ile

135

Ser

Gln

Gly

Trp

Leu

215

Phe

Cys

40

Gln

Thr

Pro

Ile

Tyr

120

Lys

Glu

Thr

Tyr

Met

200

Ile

Leu

Ala

Asp

Phe

Lys

Ser

105

Ala

Gly

Val

Leu

Tyr

185

Gly

Asn

Asn

Gly

Ile

Lys

Arg

920

Ser

Ser

Gly

Gln

Ser

170

Trp

Tyr

Arg

Leu

Asp
250

166

Ser

Arg

75

Phe

Leu

Tyr

Gly

Leu

155

Leu

His

Ile

Ile

Asn

235

Arg

Asn

60

Leu

Ser

Glu

Pro

Gly

140

Gln

Thr

Trp

Ser

Ser

220

Ser

Thr

45

Tyr

Ile

Gly

Ser

Phe

125

Ser

Glu

Cys

Ile

Tyr

205

Ile

Val

Gly

Leu

Tyr

Ser

Glu

110

Thr

Gly

Ser

Ser

Arg

190

Ser

Thr

Thr

Ser

Asn

Ala

Gly

95

Asp

Phe

Gly

Gly

Val

175

Gln

Gly

His

Thr

Trp
255

Trp

Thr

80

Ser

Phe

Gly

Gly

Pro

160

Thr

Phe

Phe

Asp

Glu

240

Phe



Ala

Pro

Leu

His

305

Leu

Tyr

Met

Ala

Arg

385

Asn

Arg

Asn

Glu

Gly

Tyr

Ala

Ser

290

Thr

Ala

Cys

Thr

Pro

370

Ser

Glu

Arg

Pro

Ala

450

His

Trp

Pro

275

Leu

Arg

Gly

Arg

Pro

355

Pro

Ala

Leu

Gly

Gln

435

Tyr

Asp

Gly

260

Arg

Arg

Gly

Thr

Ser

340

Arg

Arg

Asp

Asn

Arg

420

Glu

Ser

Gly

Gln

Pro

Pro

Leu

Cys

325

Lys

Arg

Asp

Ala

Leu

405

Asp

Gly

Glu

Leu

Gly

Pro

Glu

Asp

310

Gly

Arg

Pro

Phe

Pro

390

Gly

Pro

Leu

Ile

Tyr

Thr

Thr

Ala

295

Phe

Val

Ser

Gly

Ala

375

Ala

Arg

Glu

Tyr

Gly

455

Gln

Leu

Pro

280

Cys

Ala

Leu

Arg

Pro

360

Ala

Tyr

Arg

Met

Asn

440

Met

Gly

Val

265

Ala

Arg

Cys

Leu

Leu

345

Thr

Tyr

Gln

Glu

Gly

425

Glu

Lys

Leu

Thr

Pro

Pro

Asp

Leu

330

Leu

Arg

Arg

Gln

Glu

410

Gly

Leu

Gly

Ser

167

Val

Thr

Ala

Ile

315

Ser

His

Lys

Ser

Gly

395

Tyr

Lys

Gln

Glu

Thr

Ser

Ile

Ala

300

Tyr

Leu

Ser

His

Arg

380

Gln

Asp

Pro

Lys

Arg

460

Ala

Ala

Ala

285

Gly

Ile

Val

Asp

Tyr

365

Val

Asn

Val

Gln

Asp

445

Arg

Thr

Thr

270

Ser

Gly

Trp

Ile

Tyr

350

Gln

Lys

Gln

Leu

Arg

430

Lys

Arg

Lys

Thr

Gln

Ala

Ala

Thr

335

Met

Pro

Phe

Leu

Asp

415

Arg

Met

Gly

Asp

Thr

Pro

Val

Pro

320

Leu

Asn

Tyr

Ser

Tyr

400

Lys

Lys

Ala

Lys

Thr



465

Tyr

Gly

Pro

Asp

Ser

545

Val

Thr

Ser

Tyr

Thr

625

Leu

Lys

Thr

Asp

Arg

Met

Thr

530

Ser

Leu

Val

Leu

Arg

610

Asn

Pro

Ile

Glu

Ala

Gly

Tyr

515

Glu

Pro

Val

Ala

Leu

595

Met

Ser

Lys

Glu

Ser
675

Leu

Ser

500

Leu

Val

Ser

Val

Phe

580

Lys

Gln

Gly

Thr

Asp

660

Asp

His

485

Leu

Trp

Phe

Ser

Val

565

Ile

Gln

Leu

Ile

Glu

645

Leu

Val

470

Met

Leu

Leu

Val

Pro

550

Gly

Ile

Ala

Leu

His

630

Ala

Ile

His

Gln

Thr

Lys

Thr

535

Leu

Gly

Phe

Gly

Ser

615

Val

Asn

Gln

Pro

Ala

Cys

Leu

520

Gly

Phe

Val

Trp

Asp

600

Cys

Phe

Trp

Ser

Ser
680

Leu

Gly

505

Leu

Gly

Pro

Leu

Val

585

Val

Ile

Ile

Val

Met

665

Cys

Pro

490

Asp

Ala

Gln

Gly

Ala

570

Gly

Glu

Ala

Leu

Asn

650

His

Lys

168

475

Pro

Val

Phe

Asn

Pro

555

Cys

Ser

Glu

Leu

Gly

635

Val

Ile

Val

Arg

Glu

Gly

Asp

540

Ser

Tyr

Gly

Asn

Ser

620

Cys

Ile

Asp

Thr

Gly

Glu

Phe

525

Thr

Lys

Ser

Ala

Pro

605

Leu

Phe

Ser

Ala

Ala
685

Ser

Asn

510

Ala

Ser

Pro

Leu

Thr

590

Gly

Ala

Ser

Asp

Thr

670

Met

Gly

495

Pro

Phe

Gln

Phe

Leu

575

Asn

Pro

Leu

Ala

Leu

655

Leu

Lys

480

Glu

Gly

Leu

Thr

Trp

560

Val

Phe

Met

Val

Gly

640

Lys

Tyr

Cys



Phe

Ile

705

Ser

Leu

Val

Gly

Leu

785

Ala

Thr

Ser

Lys

Ala
865

Leu

690

His

Ser

Glu

Gln

Ser

770

Gln

Leu

Cys

Tyr

Arg

850

Thr

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

Leu

Asp

Asn

Glu

Met

755

Gly

Ala

Leu

Pro

Ser

835

Lys

Asn

49
2633
DNA

Glu

Thr

Gly

Lys

740

Phe

Gly

Pro

Leu

Pro

820

Leu

Ala

Val

Leu

Val

Asn

725

Asn

Ile

Gly

Arg

Leu

805

Pro

Tyr

Gly

Ala

Gln

Glu

710

Val

Ile

Asn

Gly

Arg

790

Leu

Met

Ser

Thr

His
870

Val

695

Asn

Thr

Lys

Thr

Ser

775

Ala

Leu

Ser

Arg

Ser

855

Trp

Artificial Sequence

Ile

Leu

Glu

Glu

Ser

760

Gly

Arg

Leu

Val

Glu

840

Ser

Thr

Ser

Ile

Ser

Phe

745

Ser

Gly

Gly

Arg

Glu

825

Arg

Leu

Thr

Leu

Ile

Gly

730

Leu

Gly

Gly

Cys

Pro

810

His

Tyr

Thr

Pro

169

Glu

Leu

715

Cys

Gln

Gly

Gly

Arg

795

Pro

Ala

Ile

Glu

Ser
875

Ser

700

Ala

Lys

Ser

Gly

Ser

780

Thr

Ala

Asp

Cys

Cys

860

Leu

Gly

Asn

Glu

Phe

Ser

765

Gly

Leu

Thr

Ile

Asn

845

Val

Lys

Asp

Asn

Cys

Val

750

Gly

Gly

Gly

Arg

Trp

830

Ser

Leu

Cys

Ala

Ser

Glu

735

His

Gly

Gly

Leu

Gly

815

Val

Gly

Asn

Ile

Ser

Leu

720

Glu

Ile

Gly

Ser

Pro

800

Ile

Lys

Phe

Lys

Arg
880



<220>
<223>

<400> 49
atgtatttgt

gtgacagggg
agaatcagcc
cagaagcccg
gtgcccaaga
ctggagagcg
ttcggcagcg
ggcggagecsy
cagaccctga
cactggatca
ggcttcacca
gagaaccagt
tgcgeeggeg
gtgagcgcca
cagcccctgt
agggggctgg
gtccttctcc
cacagtgact
ccctatgccc
gcagacgccc
cgaagagagg
aagccgcaga
atggcggagg
gatggccttt

caggccctgc

ggcttaaact
acatccaggt
tgacctgcag
acggcacctt
gattcagcgg
aggacttcgc
gcaccaagct
gaagcgaggt
gcctgacctg
gacagttccc
actacaagac
tcttcctgaa
acagaaccgg
ccacgacgcc
ccctgcegecc
acttcgcctg
tgtcactggt
acatgaacat
caccacgcga
ccgcgtacca
agtacgatgt
gaaggaagaa
cctacagtga
accagggtct

cccctecgegg

Synthetic Sequence

cttggcattt
gacccagagc
aaccagccag
caagagactg
cagcggcagc
cgactactac
ggagatcaag
gcagctgcag
cagcgtgacc
cggcaacaag
cagcctgatc
cctgaacagc
cagctggttc
agcgccgega
agaggcgtgc
tgatatctac
tatcaccctt
gactccccgc
cttcgcagcc
gcagggeceag
tttggacaag
ccctcaggaa

gattgggatg

cagtacagcc

cagcggcgaa

170

ggctttgect
cccagcagcc
gacatcagca
atctacgcca
ggcagcgact
tgcctgcagt
g8a88LL8LLL
gagagcggcc
ggctacagca
ctgcagtgga
aacagaatca
gtgaccaccg
gcctactggg
ccaccaacac
cggccagegg
atctgggcgc
tactgcagga
cgcceegggc
tatcgctcca
aaccagctct
agacgtggcc
ggcctgtaca
aaaggcgagc

accaaggaca

ggccgegegca

ttctggacac
tgagcgccag
actacctgaa
ccagcagcct
acagcctgac
acgccagcta
gatccggggsg
ccggectggt
tcaccagcgg
tgggctacat
gcatcaccca
aggacaccgc

gccagggceac

cggcgceccac

cgggesscsc
ccttggccgg
gtaagaggag
ccacccgcaa
gagtgaagtt
ataacgagct

gggaccctga

atgaactgca
gccggagees
cctacgacgc

gcctgctgac

agaagtattt
cctgggegag
ctggttccag
ggacagcggce
catcagcagc
ccccttcacc
aggaggctcc
gaagcccagc
ctactactgg
cagctacagc
cgacaccagc
cacctactac
cctggtgacc
catcgcgtcg
agtgcacacg
gacttgtggg
caggctcctg
gcattaccag
cagcaggagc
caatctagga

gatgggggga

gaaagataag
caaggggcac
ccttcacatg

ctgcggcgat

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



gtggaagaaa
ttcctggaca
cccagcagcc
ggcgtgctgg
agcggagcta
cctatgtaca
agcggcatcc
aactgggtga
atcgacgcca

aagtgcttcc

gacaccgtgg
accgagagcg
cagagcttcg
ggcggeggct
gcccccagaa
ctgctgagac
gccgacatct
ggcttcaaga
aacgtggccc
<210>
<211>

<212>
<213>

50
1099
PRT

<220>

<223>

<400> 50

acccgggecc
ccgaggtgtt
cgectgtttcc
cgtgctatag
ctaacttcag
gaatgcagct
acgtgttcat
acgtgatcag
ccctgtacac
tgctggagct
agaacctgat
gctgcaagga
tgcacatcgt
ccggegeesg
gagccagagsg
cccccgecac
gggtgaagag
gaaaggccgg

actggaccac

catgtacctg
cgtgaccggc
gggeeegage
cctgctggtg
cctgctgaag
gctgagctgc
cctgggetgc
cgacctgaag
cgagagcgac
gcaggtgatc
catcctggcc
gtgcgaggag
gcagatgttc
cggctccggce
ctgcagaacc
cagaggcatc
ctacagcctg
caccagcagc

ccccagcectg

Artificial Sequence

Synthetic Sequence

171

tggctgaagc
ggccagaacg
aaaccgtttt
accgtggcgt
caggctggag
atcgccctga
ttcagcgccg
aagatcgagg
gtgcacccca
agcctggaga
aacaacagcc
ctggaggaga
atcaacacca
ggcggeggct
ctgggcctgce
acctgccccc
tacagcagag
ctgaccgagt

aagtgcatca

tgctggectt
acaccagcca
gggtgctggt
ttattatttt
acgtggagga
gcctggcecct
gcctgcccaa
acctgatcca
gctgcaaggt
gcggegacgce
tgagcagcaa
agaacatcaa
gctceggegg
ccggegeesg
ccgccctget
cccccatgag
agagatacat
gcgtgctgaa

gataagttta

cggcttcgcec
gaccagcagc
ggtggtggsc
ttgggtggga
gaaccctgga
ggtgaccaac
gaccgaggcc
gagcatgcac
gaccgccatg
cagcatccac
cggcaacgtg
ggagttcctg
cggctccggce
ctccctgcag
gctgectgetg
cgtggagcac
ctgcaacagc
caaggccacc

aac

Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1

5

10

15

Leu Leu Leu His Ala Ala Arg Pro Asp Val Val Met Thr Gln Ser His

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2633



Arg

Ala

Gly

65

Gly

Leu

Gln

Asp

Gly

145

Gly

Asn

Trp

Asp

Ala
225

Phe

Ser

50

Gln

Val

Thr

Gln

Ile

130

Ser

Glu

Phe

Met

Phe

210

Tyr

Met

35

Gln

Ser

Pro

Ile

His

115

Lys

Gln

Thr

Gly

Ala

195

Lys

Leu

20

Ser

Asp

Pro

Asp

Ser

100

Tyr

Gly

Ile

Val

Met

180

Trp

Gly

Gln

Thr

Val

Lys

Arg

85

Ser

Ser

Gly

Gln

Lys

165

Asn

Ile

Arg

Ile

Ser

Asn

Leu

70

Phe

Val

Thr

Gly

Leu

150

Leu

Trp

Asn

Phe

Asn
230

Val

Thr

55

Leu

Thr

Gln

Pro

Gly

135

Val

Ser

Val

Thr

Ala

215

Asn

Gly

40

Ala

Ile

Gly

Ala

Trp

120

Ser

Gln

Cys

Lys

Tyr

200

Phe

Leu

25

Asp

Val

Phe

Ser

Glu

105

Thr

Gly

Ser

Lys

Gln

185

Thr

Ser

Lys

Arg

Ser

Ser

Gly

920

Asp

Phe

Gly

Gly

Ala

170

Ala

Gly

Val

Thr

172

Val

Trp

Ala

75

Ser

Leu

Gly

Gly

Pro

155

Ser

Pro

Glu

Glu

Glu
235

Ser

Tyr

60

Ser

Gly

Ala

Gly

Gly

140

Asp

Gly

Gly

Ser

Thr

220

Asp

Ile

45

Gln

Tyr

Ala

Val

Gly

125

Ser

Leu

Tyr

Lys

Tyr

205

Ser

Thr

30

Thr

Gln

Arg

Asp

Tyr

110

Thr

Gly

Lys

Thr

Gly

190

Phe

Ala

Ala

Cys

Lys

Tyr

Phe

95

Tyr

Lys

Gly

Lys

Phe

175

Phe

Ala

Thr

Thr

Arg

Pro

Thr

80

Thr

Cys

Leu

Gly

Pro

160

Thr

Lys

Asp

Thr

Tyr
240



Phe

Tyr

Ala

Ser

Thr

305

Ala

Cys

Thr

Pro

Ser

385

Glu

Arg

Pro

Ala

Cys

Trp

Pro

Leu

290

Arg

Gly

Arg

Pro

Pro

370

Ala

Leu

Gly

Gln

Tyr

Ala

Gly

Arg

275

Arg

Gly

Thr

Ser

Arg

355

Arg

Asp

Asn

Arg

Glu

435

Ser

Arg

Gln

260

Pro

Pro

Leu

Cys

Lys

340

Arg

Asp

Ala

Leu

Asp

420

Gly

Glu

Gly

245

Gly

Pro

Glu

Asp

Gly

325

Arg

Pro

Phe

Pro

Gly

405

Pro

Leu

Ile

Glu

Thr

Thr

Ala

Phe

310

Val

Ser

Gly

Ala

Ala

390

Arg

Glu

Tyr

Gly

Ile

Leu

Pro

Cys

295

Ala

Leu

Arg

Pro

Ala

375

Tyr

Arg

Met

Asn

Met

Tyr

Val

Ala

280

Arg

Cys

Leu

Leu

Thr

360

Tyr

Gln

Glu

Gly

Glu

440

Lys

Tyr

Thr

265

Pro

Pro

Asp

Leu

Leu

345

Arg

Arg

Gln

Glu

Gly

425

Leu

Gly

Gly

250

Val

Thr

Ala

Ile

Ser

330

His

Lys

Ser

Gly

Tyr

410

Lys

Gln

Glu

173

Tyr

Ser

Ile

Ala

Tyr

315

Leu

Ser

His

Arg

Gln

395

Asp

Pro

Lys

Arg

Asp

Ala

Ala

Gly

300

Ile

Val

Asp

Tyr

Val

380

Asn

Val

Gln

Asp

Arg

Gly

Thr

Ser

285

Gly

Trp

Ile

Tyr

Gln

365

Lys

Gln

Leu

Arg

Lys

445

Arg

Gly

Thr

270

Gln

Ala

Ala

Thr

Met

350

Pro

Phe

Leu

Asp

Arg

430

Met

Gly

Phe

255

Thr

Pro

Val

Pro

Leu

335

Asn

Tyr

Ser

Tyr

Lys

415

Lys

Ala

Lys

Ala

Pro

Leu

His

Leu

320

Tyr

Met

Ala

Arg

Asn

400

Arg

Asn

Glu

Gly



His

465

Asp

Asn

Pro

Pro

Val

545

Phe

Ser

Asp

Val

Asp

625

Glu

Phe

450

Asp

Ala

Phe

Met

Pro

530

Ala

Leu

Ala

Pro

Ala

610

Pro

Asp

Phe

Gly

Leu

Ser

Glu

515

Ala

Gly

Ala

Ala

Ala

595

Gln

Gly

Thr

Gln

Leu

His

Leu

500

Tyr

Pro

Leu

Cys

Ser

580

Gly

Asn

Leu

Lys

Leu
660

Tyr

Met

485

Leu

Ala

Arg

Leu

Pro

565

Pro

Leu

Val

Ala

Glu

645

Glu

Gln

470

Gln

Lys

Ser

Ala

Leu

550

Trp

Arg

Leu

Leu

Gly

630

Leu

Leu

455

Gly

Ala

Gln

Asp

Arg

535

Leu

Ala

Leu

Asp

Leu

615

Val

Val

Arg

Leu

Leu

Ala

Ala

520

Ala

Leu

Val

Arg

Leu

600

Ile

Ser

Val

Arg

Ser

Pro

Gly

505

Ser

Cys

Leu

Ser

Glu

585

Arg

Asp

Leu

Ala

Val
665

Thr

Pro

490

Asp

Leu

Arg

Leu

Gly

570

Gly

Gln

Gly

Thr

Lys

650

Val

174

Ala

475

Arg

Val

Asp

Val

Ala

555

Ala

Pro

Gly

Pro

Gly

635

Ala

Ala

460

Thr

Gly

Glu

Pro

Leu

540

Ala

Arg

Glu

Met

Leu

620

Gly

Gly

Gly

Lys

Ser

Glu

Glu

525

Pro

Ala

Ala

Leu

Phe

605

Ser

Leu

Val

Glu

Asp

Gly

Asn

510

Ala

Trp

Cys

Ser

Ser

590

Ala

Trp

Ser

Tyr

Gly
670

Thr

Ala

495

Pro

Pro

Ala

Ala

Pro

575

Pro

Gln

Tyr

Tyr

Tyr

655

Ser

Tyr

480

Thr

Gly

Trp

Leu

Val

560

Gly

Asp

Leu

Ser

Lys

640

Val

Gly



Ser

Ala

Ala

705

Ala

His

Val

Ser

Asn

785

Ser

Cys

Ile

Asp

Thr

865

Ser

Val

Ala

690

Arg

Gly

Ala

Thr

Gly

770

Pro

Leu

Phe

Ser

Ala

850

Ala

Gly

Ser

675

Ala

Asn

Gln

Trp

Pro

755

Glu

Gly

Ala

Ser

Asp

835

Thr

Met

Asp

Leu

Leu

Ser

Arg

Gln

740

Glu

Gly

Pro

Leu

Ala

820

Leu

Leu

Lys

Ala

Ala

Ala

Ala

Leu

725

Leu

Ile

Arg

Met

Val

805

Gly

Lys

Tyr

Cys

Ser

Leu

Leu

Phe

710

Gly

Thr

Pro

Gly

Tyr

790

Thr

Leu

Lys

Thr

Phe

870

Ile

His

Thr

695

Gly

Val

Gln

Ala

Ser

775

Arg

Asn

Pro

Ile

Glu

855

Leu

His

Leu

680

Val

Phe

His

Gly

Gly

760

Leu

Met

Ser

Lys

Glu

840

Ser

Leu

Asp

Gln

Asp

Gln

Leu

Ala

745

Leu

Leu

Gln

Gly

Thr

825

Asp

Asp

Glu

Thr

Pro

Leu

Gly

His

730

Thr

Pro

Thr

Leu

Ile

810

Glu

Leu

Val

Leu

Val

175

Leu

Pro

Arg

715

Thr

Val

Ser

Cys

Leu

795

His

Ala

Ile

His

Gln

875

Glu

Arg

Pro

700

Leu

Glu

Leu

Pro

Gly

780

Ser

Val

Asn

Gln

Pro

860

Val

Asn

Ser

685

Ala

Leu

Ala

Gly

Arg

765

Asp

Cys

Phe

Trp

Ser

845

Ser

Ile

Leu

Ala

Ser

His

Arg

Leu

750

Ser

Val

Ile

Ile

Val

830

Met

Cys

Ser

Ile

Ala

Ser

Leu

Ala

735

Phe

Glu

Glu

Ala

Leu

815

Asn

His

Lys

Leu

Ile

Gly

Glu

Ser

720

Arg

Arg

Gly

Glu

Leu

800

Gly

Val

Ile

Val

Glu

880

Leu



176

885 890 895

Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys
900 905 910

Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln
915 920 925

Ser Phe Val His Ile Val Gln Met Phe Ile Asn Thr Ser Ser Gly Gly
930 935 940

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
945 950 955 960

Ser Gly Gly Gly Ser Leu Gln Ile Thr Cys Pro Pro Pro Met Ser Val
965 970 975

Glu His Ala Asp Ile Trp Val Lys Ser Tyr Ser Leu Tyr Ser Arg Glu
980 985 990

Arg Tyr Ile Cys Asn Ser Gly Phe Lys Arg Lys Ala Gly Thr Ser Ser
995 1000 1005

Leu Thr Glu Cys Val Leu Asn Lys Ala Thr Asn Val Ala His Trp
1010 1015 1020

Thr Thr Pro Ser Leu Lys Cys 1Ile Arg Thr Thr Thr Pro Ala Pro
1025 1030 1035

Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser
1040 1045 1050

Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His
1055 1060 1065

Thr Arg Gly Leu Asp Phe Ala Cys Asp Val Ala Ile Ser Thr Ser
1070 1075 1080

Thr Val Leu Leu Cys Gly Leu Ser Ala Val Ser Leu Leu Ala Cys
1085 1090 1095



Tyr

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

51
3299
DNA

<220>
<223>

<400> 51
atggccttac

ccggacgtgg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
ggcggcacca
ggcggaagec
gtgaagctga
aagcaggccc
agctacttcg
accgcctacc
aggggcegaga
gtgaccgtga
gcgtcgcagc
cacacgaggg

tgtggggtcc

ctcctgcaca

taccagccct

aggagcgcag

cagtgaccgc
tgatgaccca
gcagggceceag
gccccaagcet
ccggeagegg
tggccgtgta
agctggacat
agatccagct
gctgcaaggc
ccggeaaggg
ccgacgactt
tgcagatcaa
tctactacgg
gcgccaccac
ccctgtccect
ggctggactt
ttctcctgtc
gtgactacat
atgccccacc

acgcccccgc

Artificial Sequence

Synthetic Sequence

cttgctcctg

gagccacagg
ccaggacgtg
gctgatcttc
cagcggcegcec
ctactgccag
caagggagss
ggtgcagagc
cagcggctac
cttcaagtgg
caagggcagg
caacctgaag
ctacgacggc
gacgccagcg
gcgcccagag
cgcctgtgat
actggttatc
gaacatgact
acgcgacttc

gtaccagcag

177

ccgctggect
ttcatgagca
aacaccgccg
agcgccagct
gacttcaccc
cagcactaca
gggggatccg
ggccccgacc
accttcacca
atggcctgga
ttcgccttca
accgaggaca
ggcttcgect
ccgcgaccac
gcgtgeccggc
atctacatct
accctttact
cccecgecegec
gcagcctatc

ggccagaacc

tgctgctcca
ccagcgtggg
tgagctggta
acaggtacac
tgaccatcag
gcaccccctg
gg888aggags
tgaagaagcc
acttcggcat
tcaacaccta
gcgtggagac
ccgccaccta
actggggcca
caacaccggc
cagcggeess
gggcgcecctt
gcaggagtaa
ccgggececac
gctccagagt

agctctataa

cgccgecagg
cgacagggtg
ccagcagaag
cggegtgcecc
cagcgtgcag
gaccttcggc
ctccggcgga
cggcgagacc
gaactgggtg
caccggcgag
cagcgccacc
cttctgcgcec
gggcaccctg
gcccaccatc
gggcgeagtg
ggccgggact
gaggagcagsg
ccgcaagcat
gaagttcagc

cgagctcaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg
cacatgcagg
geeggegacg
cccgaagccc
ctggtcgegg
tgcccctggg
cgcgagggtc
atgtttgcgc
agtgacccag
aaggagctgg
cgegtggtgg
cgctctgctg
gaggctcgga
cgectgggceg
ggcgccacag
ccgaggtcgg
gaaaacccgg
ctggtgacca
aagaccgagg
cagagcatgc
gtgaccgcca
gccagcatcc
aacggcaacg

aaggagttcc

gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgccccc
tggaggagaa
cgtggcctcc
ggctgetgcet
ccgtgtccgg
ccgagctttc
agctggtggc
gcctggeagg
tggtggccaa
ccggegagsg
ctggggeegc
actcggcctt
tccatcttca
tcttgggact
aaggcagegg
gccccatgta
acagcggcat
ccaactgggt
acatcgacgc
tgaagtgctt
acgacaccgt
tgaccgagag

tgcagagctt

cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt
tcgcggaagc
ccececggeccc
cgcgeececgc
gctgetgetg
ggctcgcegcc
gcccgacgat
Ccaaaatgtt
cgtgtccctg
ggctggagtc
ctcaggctcc
cgccctggcet
cggtttccag
cactgaggcc
cttccgggtg
cgaaggccgc
cagaatgcag
ccacgtgttc
gaacgtgatc
caccctgtac
cctgctggag
ggagaacctg
cggctgcaag

cgtgcacatc

178

gacaagagac
caggaaggcc

gggatgaaag

acagccacca
ggagccacca
atggaatacg
gctcgecgect
ctcgctgecg
tcgcccggcet
cccgeeggcec
ctgctgatcg
acgggsggecc
tactatgtct
gtttcacttg
ttgaccgtgg
ggccgettgc
agggcacgcc
acccccgaaa
ggcagcctgc
ctgctgagct
atcctgggct
agcgacctga
accgagagcg
ctgcaggtga
atcatcctgg
gagtgcgagg

gtgcagatgt

gtggceggga
tgtacaatga
gcgagegecg
aggacaccta
acttcagcct
cctctgacgc
gccgegtact
cctgecgecgt
ccgeggecag
tcttggacct
atgggcccct
tgagctacaa
tctttcaact
cgctgcacct
acctgccacc
tgcacctgag
atgcctggca
tcccageccgg
tgacctgcgg
gcatcgccct
gcttcagcgc
agaagatcga
acgtgcaccc
tcagcctgga
ccaacaacag
agctggagga

tcatcaacac

ccctgagatg
actgcagaaa
gaggggcaag
cgacgccctt
gctgaagcag
ttcactggac
gccttgggcc
cttcctcgcec
cccgagactc
geggeaggsce
gagctggtac
agaggacacg
agagctgegg
gcagccactg
cgcctcctcc
tgccggccag
gcttacccag
actcccttca
cgatgtggaa
gagcctggcc
cggecctgcecc
ggacctgatc
cagctgcaag
gagcggegac
cctgagcagc
gaagaacatc

cagctccggc

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

2760

2820



ggcggctecg
ggctccctgc
aagagctaca
gcecggcacca
accaccccca
gcccccacca
ggcggegecesg
actgtcctgc
<210>
<211>

<212>
<213>

52
1006
PRT

<220>
<223>
<400> 52

Asp Arg Thr
1

Leu Leu Leu

Leu
35

Ser Ser

Ala Ser Ser

50

Lys Ala Pro

65

Val Pro Val

Thr Ile Ser

gegeeegsees
agatcacctg
gcctgtacag
gcagcctgac
gcctgaagtg
tcgccagcca

tgcacaccag

tgtgtgggct

Met Ala

His Ala

20

Ser Ala

Ser Val

Pro

Lys

Phe
85

Arg

Ser Leu

100

Leu

Ala

Ser

Ser

Trp

70

Ser

Gln

ctccggeggc
cceccececccc
cagagagaga
cgagtgcgtg
catcagaacc
gcccctgagc
gggcctggac

gagcgcetgtg

Artificial Sequence

Synthetic Sequence

Pro Val

Arg Pro

Val Gly

40

Tyr Ile

55

Ile Tyr

Ser

Gly

Pro Glu

179

ggcggcetecg
atgagcgtgg
tacatctgca
ctgaacaagg
accacccccg
ctgaggcccg
ttcgecctgceg

tctctcctgg

Thr Ala

10

Leu

Asp Ile GIln

25

Asp Arg Val

His Trp Phe

Ala Thr Ser

75

Ser
90

Gly Gly

Asp Ile Ala

105

gegeeesees
agcacgccga
acagcggctt
ccaccaacgt
cccccaggcec
aggcctgcag
acgtggctat

catgctacta

Leu Leu Pro

Gln
30

Leu Thr

Thr Met Thr

45

Gln Gln

60

Lys

Asn Leu Ala

Thr Asp Tyr

Thr Tyr Tyr

110

ctccggeggce

catctgggtg
caagagaaag
ggcccactgg
ccccaccccc
gcececgeegcec
ctccacgtcc

agtttaaac

Leu Ala

15

Ser Pro

Cys Arg

Pro Gly

Ser Gly

80

Thr
95

Phe

Cys Gln

2880

2940

3000

3060

3120

3180

3240

3299



Gln

Ile

Gly

145

Gly

Ser

Trp

Lys

Ala

225

Phe

Trp

Pro

Leu

Arg

305

Gly

Trp

Lys

130

Ser

Ser

Tyr

Met

Phe

210

Tyr

Cys

Gly

Arg

Arg

290

Gly

Thr

Thr

115

Arg

Gln

Ser

Asn

Gly

195

Lys

Met

Ala

Gln

Pro

275

Pro

Leu

Cys

Ser

Gly

Val

Val

Met

180

Ala

Gly

Glu

Arg

Gly

260

Pro

Glu

Asp

Gly

Asn

Gly

Gln

Lys

165

His

Ile

Arg

Leu

Ser

245

Thr

Thr

Ala

Phe

Val

Pro

Gly

Leu

150

Val

Trp

Tyr

Ala

Ser

230

Thr

Thr

Pro

Cys

Ala

310

Leu

Pro

Gly

135

Gln

Ser

Val

Pro

Thr

215

Ser

Tyr

Val

Ala

Arg

295

Cys

Leu

Thr

120

Ser

Gln

Cys

Arg

Gly

200

Ile

Leu

Tyr

Thr

Pro

280

Pro

Asp

Leu

Phe

Gly

Ser

Lys

Gln

185

Asn

Thr

Arg

Gly

Val

265

Thr

Ala

Ile

Ser

Gly

Gly

Gly

Ala

170

Ala

Gly

Ala

Ser

Gly

250

Ser

Ile

Ala

Tyr

Leu

180

Gly

Gly

Ala

155

Ser

Pro

Asp

Asp

Glu

235

Asp

Ser

Ala

Gly

Ile

315

Val

Gly

Gly

140

Glu

Gly

Gly

Thr

Glu

220

Asp

Trp

Thr

Ser

Gly

300

Trp

Ile

Thr

125

Ser

Val

Tyr

Gln

Ser

205

Ser

Thr

Tyr

Thr

Gln

285

Ala

Ala

Thr

Lys

Gly

Lys

Thr

Gly

190

Tyr

Thr

Ala

Phe

Thr

270

Pro

Val

Pro

Leu

Leu

Gly

Lys

Phe

175

Leu

Asn

Asn

Phe

Asp

255

Pro

Leu

His

Leu

Tyr

Glu

Gly

Pro

160

Ser

Glu

Gln

Thr

Tyr

240

Val

Ala

Ser

Thr

Ala

320

Cys



Arg

Pro

Pro

Ala

385

Leu

Gly

Gln

Tyr

Asp

465

Ala

Phe

Met

His

Ser

Arg

Arg

370

Asp

Asn

Arg

Glu

Ser

450

Gly

Leu

Ser

Ala

Ala
530

Lys

Arg

355

Asp

Ala

Leu

Asp

Gly

435

Glu

Leu

His

Leu

Leu

515

Ala

Arg

340

Pro

Phe

Pro

Gly

Pro

420

Leu

Ile

Tyr

Met

Leu

500

Pro

Arg

325

Ser

Gly

Ala

Ala

Arg

405

Glu

Tyr

Gly

Gln

Gln

485

Lys

Val

Pro

Arg

Pro

Ala

Tyr

390

Arg

Met

Asn

Met

Gly

470

Ala

Gln

Thr

Glu

Leu

Thr

Tyr

375

Gln

Glu

Gly

Glu

Lys

455

Leu

Leu

Ala

Ala

Val
535

Leu

Arg

360

Arg

Gln

Glu

Gly

Leu

440

Gly

Ser

Pro

Gly

Leu

520

Gln

His

345

Lys

Ser

Gly

Tyr

Lys

425

Gln

Glu

Thr

Pro

Asp

505

Leu

Leu

330

Ser

His

Arg

Gln

Asp

410

Pro

Lys

Arg

Ala

Arg

490

Val

Leu

Gln

181

Asp

Tyr

Val

Asn

395

Val

Gln

Asp

Arg

Thr

475

Gly

Glu

Pro

Gln

Tyr

Gln

Lys

380

Gln

Leu

Arg

Lys

Arg

460

Lys

Ser

Glu

Leu

Ser
540

Met

Pro

365

Phe

Leu

Asp

Arg

Met

445

Gly

Asp

Gly

Asn

Ala

525

Gly

Asn

350

Tyr

Ser

Tyr

Lys

Lys

430

Ala

Lys

Thr

Ala

Pro

510

Leu

Pro

335

Met

Ala

Arg

Asn

Arg

415

Asn

Glu

Gly

Tyr

Thr

495

Leu

Glu

Thr

Pro

Ser

Glu

400

Arg

Pro

Ala

His

Asp

480

Asn

Pro

Leu

Leu



Ile

545

Thr

Gly

Tyr

Ser

Ala

625

Phe

Gly

Met

Ser

Thr

705

Leu

Ser

Glu

Lys

Phe

Leu

Asn

Ser

610

Val

Asp

Gly

Thr

Ile

690

Tyr

Ile

Gly

Ala

Pro

Thr

Glu

Glu

595

Thr

Tyr

Tyr

Ser

Gln

675

Ser

Leu

Tyr

Ser

Glu

Gly

Ser

Trp

580

Lys

Ala

Tyr

Trp

Gly

660

Ala

Cys

Tyr

Arg

Gly

740

Asp

Ala

Tyr

565

Ile

Phe

Tyr

Cys

Gly

645

Gly

Ala

Arg

Trp

Met

725

Ser

Val

Ser

550

Val

Gly

Lys

Met

Ala

630

Gln

Gly

Pro

Ser

Phe

710

Ser

Gly

Gly

Val

Met

Tyr

Gly

Glu

615

Arg

Gly

Gly

Ser

Ser

695

Leu

Asn

Thr

Val

Lys

His

Ile

Lys

600

Leu

Gly

Thr

Ser

Ile

680

Lys

Gln

Leu

Ala

Tyr

Met

Trp

Asn

585

Ala

Ser

Thr

Thr

Gly

665

Pro

Ser

Arg

Ala

Phe

745

Tyr

Ser

Val

570

Pro

Thr

Ser

Tyr

Leu

650

Gly

Val

Leu

Pro

Ser

730

Thr

Cys

182

Cys

555

Lys

Tyr

Leu

Leu

Tyr

635

Thr

Gly

Thr

Leu

Gly

715

Gly

Leu

Met

Lys

Gln

Asn

Thr

Thr

620

Tyr

Val

Gly

Pro

Asn

700

Gln

Val

Arg

Gln

Ala

Lys

Asp

Ser

605

Ser

Gly

Ser

Ser

Gly

685

Ser

Ser

Pro

Ile

His

Ser

Pro

Gly

590

Asp

Glu

Ser

Ser

Asp

670

Glu

Asn

Pro

Asp

Ser

750

Leu

Gly

Gly

575

Thr

Lys

Asp

Arg

Gly

655

Ile

Ser

Gly

Gln

Arg

735

Arg

Glu

Tyr

560

Gln

Lys

Ser

Ser

Val

640

Gly

Val

Val

Asn

Leu

720

Phe

Val

Tyr



Pro

Thr

785

Pro

Val

Pro

Leu

Pro

865

Cys

Phe

Leu

Asp

Arg

945

Met

Phe

770

Pro

Leu

His

Leu

Tyr

850

Phe

Arg

Ser

Tyr

Lys

930

Lys

Ala

755

Thr

Ala

Ser

Thr

Ala

835

Cys

Met

Phe

Arg

Asn

915

Arg

Asn

Glu

Phe

Pro

Leu

Arg

820

Lys

Arg

Pro

Ser

900

Glu

Arg

Pro

Ala

Gly

Arg

Arg

805

Gly

Thr

Arg

Pro

Glu

885

Ala

Leu

Gly

Gln

Tyr
965

Ala

Pro

790

Pro

Leu

Cys

Gly

Val

870

Glu

Asp

Asn

Arg

Glu

950

Ser

Gly

775

Pro

Glu

Asp

Gly

Arg

855

Gln

Glu

Ala

Leu

Asp

935

Gly

Glu

760

Thr

Thr

Ala

Phe

Val

840

Lys

Thr

Glu

Pro

Gly

920

Pro

Leu

Ile

Lys

Pro

Cys

Ala

825

Leu

Lys

Thr

Gly

Ala

905

Arg

Glu

Tyr

Gly

Leu

Ala

Arg

810

Cys

Leu

Leu

Gln

Gly

890

Tyr

Arg

Met

Asn

Met
970

183

Glu

Pro

795

Pro

Asp

Leu

Leu

Glu

875

Cys

Gln

Glu

Gly

Glu

955

Lys

Leu

780

Thr

Ala

Ile

Ser

Tyr

860

Glu

Glu

Gln

Glu

Gly

940

Leu

Gly

765

Lys

Ile

Ala

Tyr

Leu

845

Ile

Asp

Leu

Gly

Tyr

925

Lys

Gln

Glu

Arg

Ala

Gly

Ile

830

Val

Phe

Gly

Arg

Gln

910

Asp

Pro

Lys

Arg

Thr

Ser

Gly

815

Trp

Ile

Lys

Cys

Val

895

Asn

Val

Gln

Asp

Arg
975

Thr

Gln

800

Ala

Ala

Thr

Gln

Ser

880

Lys

Gln

Leu

Arg

Lys

960

Arg



184

Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys

980

985

990

Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

995

<210> 53
<211>
<212>
<213>

DNA
<220>
<223>

<400> 53
atggccttac

ccggacatcc
accatgacct
ggcaaggccc
aggttcagcg
gaggacatcg
ggcaccaagc
ggeggeagec
gtgaaggtga
aggcaggccc
accagctaca
accgcctaca
aggagcacct
accgtgagca
tcgcagcccc
acgaggegsc
ggggtccttc

ctgcacagtg

3020

cagtgaccgc
agctgaccca
gcagggceceag
ccaagccctg
gcageggeag
ccacctacta
tggagatcaa
aggtgcagct
gctgcaaggc
ccggecaggg
accagaagtt
tggagctgag
actacggcgg
gcaccacgac
tgtccctgeg
tggacttcgc
tcctgtcact

actacatgaa

1000

Artificial Sequence

Synthetic Sequence

cttgctcctg
gagccccagc
cagcagcgtg
gatctacgcc
cggcaccgac
ctgccagcag
gaggeeceec
gcagcagagc
cagcggctac
cctggagtgg
caagggcagg
cagcctgagg
cgactggtac
gccagegecg
cccagaggcg
ctgtgatatc
ggttatcacc

catgactccc

ccgctggect
agcctgagcg
agctacatcc
accagcaacc
tacaccttca
tggaccagca
ggcggeagesg
ggcgeegags
accttcagca
atgggcgcca
gccaccatca
agcgaggaca
ttcgacgtgt
cgaccaccaa
tgccggccag
tacatctggg
ctttactgca

cgccgecccg

1005

tgctgctcca
ccagcgtggg
actggttcca
tggccagegg
ccatcagcag
acccccccac
gegeeesees
tgaagaagcc
gctacaacat
tctaccccgg
ccgccgacga
ccgccttcta

ggggccagegs

caccggegcc

CggCcgeeess
cgceccttggce
ggagtaagag

ggcccacccg

cgccgecagg
cgacagggtg
gcagaagccc
cgtgcccgtg
cctgcagccc
cttcggcggc
cageggegsc
cggcagcagc
gcactgggtg
caacggcgac
gagcaccaac
cttctgcgcec
caccaccgtg
caccatcgcg
cgcagtgcac
cgggacttgt
gagcaggctc

caagcattac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cagccctatg
agcgcagacg
ggacgaagag
ggaaagccgce
aagatggcgg
cacgatggcc
atgcaggccc
ggcgacgtgg
ctggccctgce
ctgataaagc
agctatgtta
attaatcctt
acttcagaca

tctgcggtct

tggggccaag
tctggggsts
cctggagagt
aacacttact
cggatgtcca
gctttcacac
caacatctag
accacccccg
ctgaggcccg
ttcgecctgeg
agcctggtga
caaccattta

ccagaagaag

ccccaccacg
cccccgegta
aggagtacga
agagaaggaa
aggcctacag
tttaccaggg
tgccccctceg
aggagaaccc
tgctgcacgc
ctggggcttc
tgcactgggt
acaatgatgg
aatcctccag
attactgtgc
gcaccactct
gaggctcgga
cagtatccat
tgtattggtt
accttgcctc
tgagaatcag
aatatccgtt
cccccaggcc
aggcctgcag
acatctacat
tcaccctgta
tgagaccagt

aagaaggagsg

cgacttcgca
ccagcagggc
tgttttggac
gaaccctcag
tgagattggg
tctcagtaca
cggaagcgga
cggccccatg
cgccaggccc
agtgaagatg
gaagcagaag
tactaagtac
cacagcctac
aagagggact
cacagtctcc
cattgtgatg
ctcctgcagg
cctgcagagg
aggagtccca
tagagtggag
cacgttcggt
ccccaccccc
gcecegecgec
ctgggccccc
ctgcaaacgg
acaaactact

atgtgaactg

185

gcctatcget
cagaaccagc
aagagacgtg
gaaggcctgt
atgaaaggcg
gccaccaagg
gccaccaact
gccctgeccg
gaggtccagc
tcctgcaagg
cctgggeagg
aatgagaagt
atggagctca
tattactacg
tcaggtggag
actcaggctg
tctagtaaga
ccaggccagt
gacaggttca
gctgaggatg
gctgggacca
gcccccacca
ggeggegecsg
ctggccggcea
ggcagaaaga
caagaggaag

agggtgaagt

ccagagtgaa
tctataacga
gcegggaccc
acaatgaact
agcgccggag
acacctacga
tcagcctgct
tgaccgccct
tgcagcagtc
cttctggata
gccttgagtg
tcaaaggcaa
gcagcctgac
gtagtagggt
ggggctcagg
caccctctat
gtctcctgaa
ctcctcagct
gtggcagtgg
tgggtgttta
agctggagct
tcgccagcca
tgcacaccag
cctgecggcegt
aactcctgta
atggctgtag

tcagcaggag

gttcagcagg
gctcaatcta
tgagatgggsg
gcagaaagat
gggcaagges
cgcccttcac
gaagcaggcc
gctgectgcecc
tggacctgag
cacattcact
gattggatat
ggccacactg
ctctgaggac
atttgactac
cggaggtggc
acctgtcact
tagtaatggc
cctgatatat
gtcaggaact
ttactgtatg
gaaacggacc
gcccctgagc
gggcctggac
gctgectgetg
tatattcaaa
ctgccgattt

cgccgacgcec

1140

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



cccgcctacc
gagtacgacg
aggaggaaga
gcctacagceg
taccagggcc
ccccccaggt
<210>
<211>

<212>
<213>

54
784
PRT

<220>
<223>
<400> 54

Met Ala Leu
1

His Ala Ala

Ala Val Ser

35

Val
50

Ser Ser

Pro Gln

65

Gly

Ser Gly Val

Thr Leu Asn

His
115

Cys Gln

agcagggcca gaaccagctg

tgctggacaa
acccccagga
agatcggcat
tgagcaccgc

aagtttaaac

Pro Val

Arg Pro

20

Leu Gly

Thr Ser
Pro

Pro

Ala
85

Pro

Ile His

100

Ser Arg

Thr

Asp

Gln

Gly

Lys

70

Arg

Pro

Glu

gaggagegesc
gggcctgtac
gaagggcgag

caccaaggac

Artificial Sequence

Synthetic Sequence

Ala Leu

Ile

Val

Ala
40

Arg

Tyr Ser

55

Leu Leu

Phe Ser
Val

Glu

Pro
120

Leu

186

tacaacgagc
agggaccccg
aacgagctgc
aggaggagss

acctacgacg

Leu Pro

10

Leu

Leu Thr Gln

25

Thr Ile Ser

Tyr Leu His

Ile Leu

75

Tyr

Ser
90

Gly Gly

Glu
105

Glu Asp

Phe Thr Phe

tgaacctggg
agatgggcgg
agaaggacaa

gcaagggcca

ccctgcacat

Leu Ala Leu

Ala
30

Ser Pro

Cys Arg Ala

45

Trp Gln

60

Tyr

Ala Ser Asn

Ser Gly Thr

Ala Ala Thr

110

Ser
125

Gly Gly

caggagggag
caagccccag
gatggccgag
cgacggcctg

gcaggccctg

Leu Leu

15

Ser Leu

Ser Lys

Gln

Lys

Glu
80

Leu

Asp Phe

95

Tyr Tyr

Thr Lys

2760

2820

2880

2940

3000

3020



Leu

Gly

145

Pro

Ser

Glu

Pro

Thr

225

Tyr

Tyr

Pro

Leu

Arg

305

Gly

Arg

Glu

130

Gly

Gly

Arg

Trp

Ser

210

Leu

Tyr

Trp

Arg

Arg

290

Gly

Thr

Ser

Ile

Ser

Gly

Tyr

Ile

195

Leu

Tyr

Cys

Gly

Pro

275

Pro

Leu

Cys

Lys

Lys

Gln

Ser

Trp

180

Gly

Lys

Leu

Ala

Gln

260

Pro

Glu

Asp

Gly

Arg

Gly

Val

Leu

165

Met

Glu

Asp

Gln

Arg

245

Gly

Thr

Ala

Phe

Val

325

Ser

Gly

Gln

150

Lys

Ser

Ile

Lys

Met

230

Gly

Thr

Pro

Cys

Ala

310

Leu

Arg

Gly

135

Leu

Leu

Trp

Asn

Val

215

Ser

Asn

Ser

Ala

Arg

295

Cys

Leu

Leu

Gly

Val

Ser

Val

Pro

200

Phe

Lys

Tyr

Val

Pro

280

Pro

Asp

Leu

Leu

Ser

Glu

Cys

Arg

185

Thr

Ile

Val

Tyr

Thr

265

Thr

Ala

Ile

Ser

His

Gly

Ser

Ala

170

Gln

Ser

Ser

Arg

Arg

250

Val

Ile

Ala

Tyr

Leu

330

Ser

187

Gly

Gly

155

Ala

Ala

Ser

Arg

Ser

235

Tyr

Ser

Ala

Gly

Ile

315

Val

Asp

Gly

140

Gly

Ser

Pro

Thr

Asp

220

Glu

Gly

Thr

Ser

Gly

300

Trp

Ile

Tyr

Gly

Gly

Gly

Gly

Ile

205

Asn

Asp

Asp

Thr

Gln

285

Ala

Ala

Thr

Met

Ser

Leu

Phe

Lys

190

Asn

Ala

Thr

Ala

Thr

270

Pro

Val

Pro

Leu

Asn

Gly

Val

Asp

175

Phe

Lys

Ala

Met

255

Pro

Leu

His

Leu

Tyr

335

Met

Gly

Gln

160

Phe

Leu

Thr

Asn

Leu

240

Asp

Ala

Ser

Thr

Ala

320

Cys

Thr



Pro

Pro

Ala

385

Leu

Gly

Gln

Tyr

Asp

465

Ala

Gly

Tyr

Thr

Leu
545

Arg

Arg

370

Asp

Asn

Arg

Glu

Ser

450

Gly

Leu

Ser

Arg

Asn

530

Pro

Arg

355

Asp

Ala

Leu

Asp

Gly

435

Glu

Leu

His

Leu

Met

515

Ser

Lys

340

Pro

Phe

Pro

Gly

Pro

420

Leu

Ile

Tyr

Met

Leu

500

Gln

Gly

Thr

Gly

Ala

Ala

Arg

405

Glu

Tyr

Gly

Gln

Gln

485

Thr

Leu

Ile

Glu

Pro

Ala

Tyr

390

Arg

Met

Asn

Met

Gly

470

Ala

Cys

Leu

His

Ala
550

Thr

Tyr

375

Gln

Glu

Gly

Glu

Lys

455

Leu

Leu

Gly

Ser

Val

535

Asn

Arg

360

Arg

Gln

Glu

Gly

Leu

440

Gly

Ser

Pro

Asp

Cys

520

Phe

Trp

345

Lys

Ser

Gly

Tyr

Lys

425

Gln

Glu

Thr

Pro

Val

505

Ile

Ile

Val

His

Arg

Gln

Asp

410

Pro

Lys

Arg

Ala

Arg

490

Glu

Ala

Leu

Asn

188

Tyr

Val

Asn

395

Val

Gln

Asp

Arg

Thr

475

Gly

Glu

Leu

Gly

Val
555

Gln

Lys

380

Gln

Leu

Arg

Lys

Arg

460

Lys

Ser

Asn

Ser

Cys

540

Ile

Pro

365

Phe

Leu

Asp

Arg

Met

445

Gly

Asp

Gly

Pro

Leu

525

Phe

Ser

350

Tyr

Ser

Tyr

Lys

Lys

430

Ala

Lys

Thr

Glu

Gly

510

Ala

Ser

Asp

Ala

Arg

Asn

Arg

415

Asn

Glu

Gly

Tyr

Gly

495

Pro

Leu

Ala

Leu

Pro

Ser

Glu

400

Arg

Pro

Ala

His

Asp

480

Arg

Met

Val

Gly

Lys
560



Lys

Thr

Phe

Ile

Ser

625

Leu

Val

Gly

Leu

Ala

705

Thr

Ser

Lys

Ala

Ile

Glu

Leu

His

610

Ser

Glu

Gln

Ser

Gln

690

Leu

Cys

Tyr

Arg

Thr

Glu

Ser

Leu

595

Asp

Asn

Glu

Met

Gly

675

Ala

Leu

Pro

Ser

Lys

755

Asn

Asp

Asp

580

Glu

Thr

Gly

Lys

Phe

660

Gly

Pro

Leu

Pro

Leu

740

Ala

Val

Leu

565

Val

Leu

Val

Asn

Asn

645

Ile

Gly

Arg

Leu

Pro

725

Tyr

Gly

Ala

Ile

His

Gln

Glu

Val

630

Ile

Asn

Gly

Arg

Leu

710

Met

Ser

Thr

His

Gln

Pro

Val

Asn

615

Thr

Lys

Thr

Ser

Ala

695

Leu

Ser

Arg

Ser

Trp

Ser

Ser

Ile

600

Leu

Glu

Glu

Ser

Gly

680

Arg

Leu

Val

Glu

Ser

760

Thr

Met

Cys

585

Ser

Ile

Ser

Phe

Ser

665

Gly

Gly

Arg

Glu

Arg

745

Leu

Thr

His

570

Lys

Leu

Ile

Gly

Leu

650

Gly

Gly

Cys

Pro

His

730

Tyr

Thr

Pro

189

Ile

Val

Glu

Leu

Cys

635

Gln

Gly

Gly

Arg

Pro

715

Ala

Ile

Glu

Ser

Asp

Thr

Ser

Ala

620

Lys

Ser

Gly

Ser

Thr

700

Ala

Asp

Cys

Cys

Leu

Ala

Ala

Gly

605

Asn

Glu

Phe

Ser

Gly

685

Leu

Thr

Ile

Asn

Val

765

Lys

Thr

Met

590

Asp

Asn

Cys

Val

Gly

670

Gly

Gly

Arg

Trp

Ser

750

Leu

Cys

Leu

575

Lys

Ala

Ser

Glu

His

655

Gly

Gly

Leu

Gly

Val

735

Gly

Asn

Ile

Tyr

Cys

Ser

Leu

Glu

640

Ile

Gly

Ser

Pro

Ile

720

Lys

Phe

Lys

Arg



770

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

55
2363
DNA

<220>
<223>

<400> 55
atggccttac

ccggacatcg
accatcagct
taccagcaga
agcggegtgc
caccccgtgg

ttcaccttcg

ggctccggeg
cccggeggea
atgagctggg
accagcagca
aacgccaaga
tactactgcg
ggcaccagcg
accatcgcegt
gcagtgcaca
gggacttgtg
agcaggctcc
aagcattacc
ttcagcagga

ctcaatctag

cagtgaccgc
tgctgaccca
gcagggceceag
agcccggceca
ccgccaggtt
aggaggagga
gcagcggcac
gaggcggaag
gcctgaagct
tgaggcaggc
ccatcaactt
acaccctgta
ccaggggcaa
tgaccgtgag
cgcagcccct
cgagggggct
gggtccttct
tgcacagtga
agccctatgc
gcgcagacgc

gacgaagaga

775

Artificial Sequence

Synthetic Sequence

cttgctcctg
gagccccgcc
caagagcgtg
gccccccaag
cagcggcagc
cgccgecacc
caagctggag
ccaggtgcag
gagctgcgcc
ccccggceaag
cacccccagc
cctgcagatg
ctactacagg
caccacgacg
gtccctgegc
ggacttcgcc
cctgtcactg
ctacatgaac
cccaccacgc
ccccgcegtac

ggagtacgat

190

ccgctggect
agcctggccg
agcaccagcg
ctgctgatct
ggcageggea
tactactgcc
atcaagggag
ctggtggaga
gccagcggcet
ggcctggagt
ctgaaggaca
agcaaggtga
tacggcgacg
ccagcgecgc
ccagaggcgt
tgtgatatct
gttatcaccc
atgactcccc
gacttcgcag

cagcagggcc

gttttggaca

780

tgctgctcca
tgagcctggg
gctacagcta
acctggccag
ccgacttcac
agcacagcag
gggggggatc
gegeeesees
tcgacttcag
ggatcggcga
aggtgttcat
ggagcgagega
ccatggacta
gaccaccaac
gccggecagce
acatctgggc
tttactgcag
gcecgeeecgg
cctatcgctc

agaaccagct

agagacgtgg

cgccgecagg
ccagagggcc
cctgcactgg
caacctggag
cctgaacatc
ggagctgccc
cgggeegagsea
cctggtgcag
caggtactgg
gatcaacccc

cagcagggac

caccgccctg

ctggggccag

accggcgecc

gg8cggeLesc
gcccttggcec
gagtaagagg
gcccacccgce
cagagtgaag
ctataacgag

ccgggaccct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gagatggggsg

cagaaagata

ggcaaggesc
gcccttcaca
acctgcggceg
atcgccctga
ttcagcgccg
aagatcgagg
gtgcacccca
agcctggaga
aacaacagcc
ctggaggaga
atcaacacca
ggcggeggct
ctgggcctgce
acctgccccc
tacagcagag
ctgaccgagt
aagtgcatca
<210> 56

<211> 489
<212> PRT

<213>

<220>
<223>

<400> 56

gaaagccgca
agatggcgga
acgatggcct
tgcaggccct
atgtggaaga
gcctggecect
gcctgcccaa
acctgatcca
gctgcaaggt
gcggegacgc
tgagcagcaa
agaacatcaa
gctccggegg
ccggegeesg
ccgecectget
cccccatgag
agagatacat
gcgtgctgaa

gataagttta

gagaaggaag
ggcctacagt
ttaccagggt
gccccctcege
aaacccgggc
ggtgaccaac
gaccgaggcc
gagcatgcac
gaccgccatg
cagcatccac
cggcaacgtg
ggagttcctg
cggctccggce
ctccctgcag
gctgetgetg
cgtggagcac
ctgcaacagc
caaggccacc

aac

Artificial Sequence

Synthetic Sequence

191

aaccctcagg
gagattggga
ctcagtacag
ggcageggces
cccatgtaca
agcggcatcc
aactgggtga
atcgacgcca

aagtgcttcc

gacaccgtgg
accgagagcg
cagagcttcg
ggcggeggct
gcccccagaa
ctgctgagac
gccgacatct
ggcttcaaga

aacgtggccc

aaggcctgta
tgaaaggcga
ccaccaagga
aaggceegegs
gaatgcagct
acgtgttcat
acgtgatcag
ccctgtacac
tgctggagct
agaacctgat
gctgcaagga
tgcacatcgt
ccggeggesg
gagccagagsg
cccccgecac
gggtgaagag
gaaaggcecegsg

actggaccac

caatgaactg
gegeeggags
cacctacgac
cagcctgctg
gctgagctgc
cctgggetgc
cgacctgaag
cgagagcgac
gcaggtgatc
catcctggcc
gtgcgaggag
gcagatgttc
cggctccggce
ctgcagaacc
cagaggcatc
ctacagcctg
caccagcagc

ccccagcectg

Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1

5

10

15

Leu Leu Leu His Ala Ala Arg Pro Glu Ile Val Met Thr Gln Ser Pro

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2363



Ala

Ser

Tyr

65

Ser

Gly

Gly

Gly

Gly

145

Gly

Ala

Asn

Gly

Val
225

Thr

Ser

50

Leu

Asn

Thr

Val

Ala

130

Gly

Pro

Ser

Ile

Gly

210

Asp

Leu

35

Gln

Gln

Arg

Asp

Tyr

115

Gly

Gly

Glu

Gly

Gly

195

Thr

Lys

20

Ser

Ser

Lys

Phe

Phe

100

Phe

Thr

Ser

Leu

Ser

180

Lys

Ser

Ser

Val

Leu

Pro

Ser

85

Thr

Cys

Lys

Gly

Glu

165

Ser

Ser

Tyr

Ser

Ser

Val

Gly

70

Gly

Leu

Ser

Leu

Gly

150

Lys

Phe

Leu

Asn

Ser
230

Pro

His

55

Gln

Val

Lys

Gln

Glu

135

Gly

Pro

Thr

Glu

Gln

215

Thr

Gly

40

Arg

Ser

Pro

Ile

Ser

120

Leu

Gly

Gly

Gly

Trp

200

Lys

Ala

25

Glu

Asn

Pro

Asp

Ser

105

Thr

Lys

Ser

Ala

Tyr

185

Ile

Phe

Tyr

Arg

Gly

Lys

Arg

920

Arg

His

Arg

Glu

Ser

170

Asn

Gly

Lys

Met

192

Ala

Asn

Leu

75

Phe

Val

Val

Gly

Val

155

Val

Met

Ala

Gly

His
235

Thr

Thr

60

Leu

Ser

Glu

Pro

Gly

140

Gln

Met

Asn

Ile

Arg

220

Leu

Leu

45

Tyr

Ile

Gly

Ala

Pro

125

Gly

Leu

Ile

Trp

Asp

205

Ala

Lys

30

Ser

Leu

His

Ser

Glu

110

Leu

Gly

Leu

Ser

Val

190

Pro

Thr

Ser

Cys

His

Lys

Gly

95

Asp

Thr

Ser

Gln

Cys

175

Arg

Tyr

Leu

Leu

Arg

Trp

Val

80

Ser

Leu

Phe

Gly

Ser

160

Lys

Gln

Tyr

Thr

Thr
240



Ser

Gly

Arg

Arg

Gly

305

Thr

Ser

Arg

Arg

Asp

385

Asn

Arg

Glu

Ser

Glu

Gln

Pro

Pro

290

Leu

Cys

Lys

Arg

Asp

370

Ala

Leu

Asp

Gly

Glu

Asp

Gly

Pro

275

Glu

Asp

Gly

Arg

Pro

355

Phe

Pro

Gly

Pro

Leu

435

Ile

Ser

Thr

260

Thr

Ala

Phe

Val

Ser

340

Gly

Ala

Ala

Arg

Glu

420

Tyr

Gly

Ala

245

Ser

Pro

Cys

Ala

Leu

325

Arg

Pro

Ala

Tyr

Arg

405

Met

Asn

Met

Val

Val

Ala

Arg

Cys

310

Leu

Leu

Thr

Tyr

Gln

390

Glu

Gly

Glu

Lys

Tyr

Thr

Pro

Pro

295

Asp

Leu

Leu

Arg

Arg

375

Gln

Glu

Gly

Leu

Gly

Tyr

Val

Thr

280

Ala

Ile

Ser

His

Lys

360

Ser

Gly

Tyr

Lys

Gln

440

Glu

Cys

Ser

265

Ile

Ala

Tyr

Leu

Ser

345

His

Arg

Gln

Asp

Pro

425

Lys

Arg

Val

250

Ser

Ala

Gly

Ile

Val

330

Asp

Tyr

Val

Asn

Val

410

Gln

Asp

Arg

193

Ser

Thr

Ser

Gly

Trp

315

Ile

Tyr

Gln

Lys

Gln

395

Leu

Arg

Lys

Arg

Gly

Thr

Gln

Ala

300

Ala

Thr

Met

Pro

Phe

380

Leu

Asp

Arg

Met

Gly

Met

Thr

Pro

285

Val

Pro

Leu

Asn

Tyr

365

Ser

Tyr

Lys

Lys

Ala

445

Lys

Glu

Pro

270

Leu

His

Leu

Tyr

Met

350

Ala

Arg

Asn

Arg

Asn

430

Glu

Gly

Tyr

255

Ala

Ser

Thr

Ala

Cys

335

Thr

Pro

Ser

Glu

Arg

415

Pro

Ala

His

Trp

Pro

Leu

Arg

Gly

320

Arg

Pro

Pro

Ala

Leu

400

Gly

Gln

Tyr

Asp



450

455

194

460

Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala
470

465

475

Leu His Met Gln Ala Leu Pro Pro Arg

<210> 57
<211>
<212>
<213>

DNA
<220>
<223>

<400> 57
gcgatcgcac

acgccgcecag
gcgagaggsc
cctacctgca
tgagcaacag
tcaccctgaa
gcacccacgt
geggeggeag
gcggeeccga
gcagcttcac
ggatcggcegc
gggccaccct
ccagcgagga
ccagcgtgac
ccatcgcgtc

cagtgcacac

ggacttgtgg

1480

485

catggcctta
gccggagatc
caccctgagc
ctggtacctg
gttcagcggc
gatcagcagg
gccccccctg
cggegeceesc
gctggagaag
cggctacaac
catcgacccc
gaccgtggac
cagcgccgtg
cgtgagcagc
gcagcccctg

gaggggsgctg

ggtccttctc

Artificial Sequence

Synthetic Sequence

ccagtgaccg
gtgatgaccc
tgcaggagca
cagaagcccg
gtgcccgaca
gtggaggccg
accttcggceg
ggcageggcsg
cccggegceca
atgaactggg
tactacggcg
aagagcagca
tactactgcg
accacgacgc
tccctgegec
gacttcgcct

ctgtcactgg

ccttgctcect
agagccccgc
gccagagcct
gccagagccc
ggttcagcgg
aggacctggg
ccggcaccaa
geggegseasg
gcgtgatgat
tgaggcagaa
gcaccagcta
gcaccgccta
tgagcggcat
cagcgccgceg
cagaggcegtg
gtgatatcta

ttatcaccct

gccgetggcec
caccctgagc
ggtgcacagg
caagctgctg
cagcggcagc
cgtgtacttc
gctggagetg
cgaggtgcag
cagctgcaag
catcggcaag
caaccagaag
catgcacctg
ggagtactgg
accaccaaca
ccggccagceg
catctgggcg

ttactgcagg

480

ttgctgctcc
gtgagccccg
aacggcaaca
atccacaagg
ggcaccgact
tgcagccaga
aagaggsgecs
ctgctgcaga
gccagcggca
agcctggagt
ttcaagggca
aagagcctga
ggccagggcea
ccggegececa
gcgeeesscs
cccttggcecg

agtaagagga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gcaggctcct
agcattacca
tcagcaggag
tcaatctagg

agatggggss

agaaagataa

gCaaggggcCa

cccttcacat

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

58
764
PRT

<220>
<223>
<400> 58

Asp Arg Thr
1

Leu Leu Leu

Ala Thr Leu

35

Ser Gln

50

Ser

Tyr Leu Gln

65

Ser Asn Arg

Gly Thr Asp

gcacagtgac
gccctatgcec
cgcagacgcc
acgaagagag
aaagccgcag
gatggcggag
cgatggcctt

gcaggccctg

Met Ala

His Ala

20

Ser Val

Ser Leu

Lys Pro

Phe Ser

85

Phe
100

Thr

Leu

Ala

Ser

Val

Gly

70

Gly

Leu

tacatgaaca
ccaccacgcg
cccgcgtacc
gagtacgatg
agaaggaaga
gcctacagtg
taccagggtc

cccccteget

Artificial Sequence

Synthetic Sequence

Pro Val

Arg Pro

Pro Gly

40

His
55

Arg

Gln Ser

Val

Pro

Lys Ile

195

tgactccccg
acttcgcagc
agcagggcca
ttttggacaa
accctcagga
agattgggat
tcagtacagc

aagtttaaac

Thr Ala

10

Leu

Glu
25

Ile Vval

Glu Arg Ala

Asn Gly Asn

Leu
75

Pro Lys

Asp Arg Phe

920

Ser Val

105

Arg

ccgeceeeggg

ctatcgctcc

gaaccagctc

gagacgtggc

aggcctgtac

gaaaggcgag

caccaaggac

Leu Leu Pro

Met Thr Gln

30

Thr Leu Ser

45

Thr
60

Tyr Leu

Leu Ile His

Ser Gly Ser

Glu Ala Glu

110

cccacccgcea
agagtgaagt
tataacgagc
cgggaccctg
aatgaactgc
cgeeggagss

acctacgacg

Leu Ala

15

Ser Pro

Cys Arg
His

Trp

Val
80

Lys

Gly Ser

95

Asp Leu

1080

1140

1200

1260

1320

1380

1440

1480



Gly

Gly

Gly

145

Gly

Ala

Asn

Gly

Val

225

Ser

Gly

Arg

Arg

Gly

305

Thr

Val

Ala

130

Gly

Pro

Ser

Ile

Gly

210

Asp

Glu

Gln

Pro

Pro

290

Leu

Cys

Tyr

115

Gly

Gly

Glu

Gly

Gly

195

Thr

Lys

Asp

Gly

Pro

275

Glu

Asp

Gly

Phe

Thr

Ser

Leu

Ser

180

Lys

Ser

Ser

Ser

Thr

260

Thr

Ala

Phe

Val

Cys

Lys

Gly

Glu

165

Ser

Ser

Tyr

Ser

Ala

245

Ser

Pro

Cys

Ala

Leu

Ser

Leu

Gly

150

Lys

Phe

Leu

Asn

Ser

230

Val

Val

Ala

Arg

Cys

310

Leu

Gln

Glu

135

Gly

Pro

Thr

Glu

Gln

215

Thr

Tyr

Thr

Pro

Pro

295

Asp

Leu

Ser

120

Leu

Gly

Gly

Gly

Trp

200

Lys

Ala

Tyr

Val

Thr

280

Ala

Ile

Ser

Thr

Lys

Ser

Ala

Tyr

185

Ile

Phe

Tyr

Cys

Ser

265

Ile

Ala

Tyr

Leu

His

Arg

Glu

Ser

170

Asn

Gly

Lys

Met

Val

250

Ser

Ala

Gly

Ile

Val

196

Val

Gly

Val

155

Val

Met

Ala

Gly

His

235

Ser

Thr

Ser

Gly

Trp

315

Ile

Pro

Gly

140

Gln

Met

Asn

Ile

Arg

220

Leu

Gly

Thr

Gln

Ala

300

Ala

Thr

Pro

125

Gly

Leu

Ile

Trp

Asp

205

Ala

Lys

Met

Thr

Pro

285

Val

Pro

Leu

Leu

Gly

Leu

Ser

Val

190

Pro

Thr

Ser

Glu

Pro

270

Leu

His

Leu

Tyr

Thr

Ser

Gln

Cys

175

Arg

Tyr

Leu

Leu

Tyr

255

Ala

Ser

Thr

Ala

Cys

Phe

Gly

Ser

160

Lys

Gln

Tyr

Thr

Thr

240

Trp

Pro

Leu

Arg

Gly

320

Arg



Ser

Arg

Arg

Asp

385

Asn

Arg

Glu

Ser

Gly

465

Leu

Ser

Tyr

Pro

Lys

Arg

Asp

370

Ala

Leu

Asp

Gly

Glu

450

Leu

His

Leu

Ala

Arg
530

Arg

Pro

355

Phe

Pro

Gly

Pro

Leu

435

Ile

Tyr

Met

Leu

Ser

515

Ala

Ser

340

Ala

Ala

Arg

Glu

420

Tyr

Gly

Gln

Gln

Thr

500

Asp

Arg

325

Arg

Pro

Ala

Tyr

Arg

405

Met

Asn

Met

Gly

Ala

485

Cys

Ala

Ala

Leu

Thr

Tyr

Gln

390

Glu

Gly

Glu

Lys

Leu

470

Leu

Gly

Ser

Cys

Leu

Arg

Arg

375

Gln

Glu

Gly

Leu

Gly

455

Ser

Pro

Asp

Leu

Arg
535

His

Lys

360

Ser

Gly

Tyr

Lys

Gln

440

Glu

Thr

Pro

Val

Asp

520

Val

Ser

345

His

Arg

Gln

Asp

Pro

425

Lys

Arg

Ala

Arg

Glu

505

Pro

Leu

330

Asp

Tyr

Val

Asn

Val

410

Gln

Asp

Arg

Thr

Gly

490

Glu

Glu

Pro

197

Tyr

Gln

Lys

Gln

395

Leu

Arg

Lys

Arg

Lys

475

Ser

Asn

Ala

Trp

Met

Pro

Phe

380

Leu

Asp

Arg

Met

Gly

460

Asp

Gly

Pro

Pro

Ala
540

Asn

Tyr

365

Ser

Tyr

Lys

Lys

Ala

445

Lys

Thr

Glu

Gly

Trp

525

Leu

Met

350

Ala

Arg

Asn

Arg

Asn

430

Glu

Gly

Tyr

Gly

Pro

510

Pro

Val

335

Thr

Pro

Ser

Glu

Arg

415

Pro

Ala

His

Asp

Arg

495

Met

Pro

Ala

Pro

Pro

Ala

Leu

400

Gly

Gln

Tyr

Asp

Ala

480

Gly

Glu

Ala

Gly



Leu

545

Cys

Ser

Gly

Asn

Leu

625

Lys

Leu

Leu

Leu

Ser

705

Arg

Gln

Glu

Leu

Pro

Pro

Leu

Val

610

Ala

Glu

Glu

Ala

Ala

690

Ala

Leu

Leu

Ile

Leu

Trp

Arg

Leu

595

Leu

Gly

Leu

Leu

Leu

675

Leu

Phe

Gly

Thr

Pro

Leu

Ala

Leu

580

Asp

Leu

Val

Val

Arg

660

His

Thr

Gly

Val

Gln

740

Ala

Leu

Val

565

Arg

Leu

Ile

Ser

Val

645

Arg

Leu

Val

Phe

His

725

Gly

Gly

Leu

550

Ser

Glu

Arg

Asp

Leu

630

Ala

Val

Gln

Asp

Gln

710

Leu

Ala

Leu

Leu

Gly

Gly

Gln

Gly

615

Thr

Lys

Val

Pro

Leu

695

Gly

His

Thr

Pro

Ala

Ala

Pro

Gly

600

Pro

Gly

Ala

Ala

Leu

680

Pro

Arg

Thr

Val

Ser

Ala

Arg

Glu

585

Met

Leu

Gly

Gly

Gly

665

Arg

Pro

Leu

Glu

Leu

745

Pro

Ala

Ala

570

Leu

Phe

Ser

Leu

Val

650

Glu

Ser

Ala

Leu

Ala

730

Gly

Arg

198

Cys

555

Ser

Ser

Ala

Trp

Ser

635

Tyr

Gly

Ala

Ser

His

715

Arg

Leu

Ser

Ala

Pro

Pro

Gln

Tyr

620

Tyr

Tyr

Ser

Ala

Ser

700

Leu

Ala

Phe

Glu

Val

Gly

Asp

Leu

605

Ser

Lys

Val

Gly

Gly

685

Glu

Ser

Arg

Arg

Phe

Ser

Asp

590

Val

Asp

Glu

Phe

Ser

670

Ala

Ala

Ala

His

Val
750

Leu

Ala

575

Pro

Ala

Pro

Asp

Phe

655

Val

Ala

Arg

Gly

Ala

735

Thr

Ala

560

Ala

Ala

Gln

Gly

Thr

640

Gln

Ser

Ala

Asn

Gln

720

Trp

Pro



755

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

59
2294
DNA

<220>
<223>

<400> 59
atggccttac

ccggagatcg
accctgagct
tggtacctgc
ttcagcggcg
atcagcaggg
ccccccctga
ggcgegeegecs
ctggagaagc
ggctacaaca
atcgacccct
accgtggaca
agcgeccgtgt
gtgagcagca
cagcccctgt
agggggctgg
gtccttctcc
cacagtgact
ccctatgccc
gcagacgccc

Ccgaagagagg

cagtgaccgc
tgatgaccca
gcaggagcag
agaagcccgg
tgcccgacag
tggaggccga
ccttcggcegc
geageggees
ccggegecag
tgaactgggt
actacggcgg
agagcagcag
actactgcgt
ccacgacgcc
ccctgcegecc
acttcgcctg
tgtcactggt
acatgaacat
caccacgcga
ccgcgtacca

agtacgatgt

760

Artificial Sequence

Synthetic Sequence

cttgctcctg
gagccccgcc
ccagagcctg
ccagagcccc
gttcagcggc
ggacctgggc
cggcaccaag
cggeggeasc
cgtgatgatc
gaggcagaac
caccagctac
caccgcctac
gagcggceatg
agcgccgega
agaggcgtgc
tgatatctac
tatcaccctt
gactccccgc
cttcgcagcc

gcagggccag

tttggacaag

199

ccgctggect
accctgagcg
gtgcacagga
aagctgctga
agcggcagceg
gtgtacttct
ctggagctga
gaggtgcagc
agctgcaagg
atcggcaaga
aaccagaagt
atgcacctga
gagtactggg
ccaccaacac
cggccagegg
atctgggcgc
tactgcagga
cgcceegggc
tatcgctcca

aaccagctct

agacgtggcc

tgctgctcca
tgagccccgg
acggcaacac
tccacaaggt
gcaccgactt
gcagccagag
agaggesces
tgctgcagag
ccagcggcag
gcctggagtg
tcaagggcag
agagcctgac
gccagggceac

cggcgceccac

cgggesscsc
ccttggecgg
gtaagaggag
ccacccgcaa
gagtgaagtt
ataacgagct

gggaccctga

cgccgecagg
cgagagggcc
ctacctgcac
gagcaacagg
caccctgaag
cacccacgtg
cggeggeasgc
cggccccgag
cagcttcacc
gatcggcgcc
ggccaccctg
cagcgaggac
cagcgtgacc
catcgcgtcg
agtgcacacg
gacttgtggg
caggctcctg
gcattaccag
cagcaggagc

caatctagga

gatggggsgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aagccgcaga
atggcggagg
gatggccttt
caggccctgc
gtggaagaaa
ccgtggectc
gggctgcetge
gccgtgtccg
cccgagcttt
cagctggtgg
ggcctggcag
gtggtggcca
geeggegags
gctggggecg
aactcggcct
gtccatcttc
gtcttgggac
gaataagttt
<210>
<211>

<212>
<213>

60
1302
PRT

<220>

<223>

<400> 60

gaaggaagaa
cctacagtga
accagggtct
cccctecgegg
acccgggccc
ccgegececcg
tgctgctgcet
gggctcegege
cgcccgacga
cccaaaatgt
gcgtgtccct
aggctggagt
gctcaggctc
ccgecectggce
tcggtttcca
acactgaggc
tcttccgggt

aaac

ccctcaggaa

gattgggatg
cagtacagcc
cagcggcgaa
catggaatac
cgctcgegcc
gctcgetgec
ctcgcccggce
tcccgecggce
tctgctgatc
gacgegesesc
ctactatgtc
cgtttcactt
tttgaccgtg
gggeegcettg

cagggcacgc

gacccccgaa

Artificial Sequence

Synthetic Sequence

200

ggcctgtaca
aaaggcgagc
accaaggaca
ggeegeggea
gcctctgacg
tgccgcgtac
gcctgegeceg
tccgecggceca
ctcttggacc
gatgggcccc
ctgagctaca
ttctttcaac
gcgctgcacc
gacctgccac
ctgcacctga
catgcctggc

atcccagccg

atgaactgca
gccggagees
cctacgacgc
gcctgctgac
cttcactgga
tgccttgggc
tcttcctcgce
gcccgagact
tgcggeaggg
tgagctggta
aagaggacac
tagagctgcg
tgcagccact
ccgecctcectc
gtgccggcca
agcttaccca

gactcccttc

gaaagataag
caaggggcac
ccttcacatg
ctgcggcgat
ccccgaagcec
cctggtcgceg
ctgcccctgg
ccgcgagggt
catgtttgcg
cagtgaccca
gaaggagctg
gcgegtggtg
gcgectetget
cgaggctcgg
gecgeetggge
gggcgccaca

accgaggtcg

Asp Arg Thr Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala

1

5

10

15

Leu Leu Leu His Ala Ala Arg Pro Asp Ile Gln Met Thr Gln Ser His

20

25

30

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2294



Lys

Ala

Gly

65

Gly

Phe

Gln

Glu

Gly

145

Gly

Asp

Trp

Lys

Ala

225

Tyr

Phe

Ser

50

Gln

Val

Thr

Gln

Ile

130

Ser

Ala

Tyr

Ile

Phe

210

Tyr

Cys

Met

35

Gln

Ser

Pro

Ile

Leu

115

Lys

Glu

Ser

Tyr

Gly

195

Lys

Met

Ala

Ser

Asp

Pro

Asp

Ser

100

Tyr

Gly

Val

Val

Leu

180

Arg

Gly

Asp

Arg

Thr

Val

Lys

Arg

85

Ser

Ser

Gly

Gln

Lys

165

Asp

Val

Lys

Leu

Asp

Ser

Ser

Leu

70

Phe

Val

Thr

Gly

Leu

150

Met

Trp

Asn

Ala

Asn

230

His

Val

Thr

55

Leu

Thr

Gln

Pro

Gly

135

Gln

Ser

Val

Pro

Thr

215

Ser

Tyr

Gly

40

Ala

Ile

Gly

Ala

Tyr

120

Ser

Gln

Cys

Lys

Tyr

200

Leu

Leu

Arg

Asp

Val

Tyr

Ser

Glu

105

Thr

Gly

Ser

Lys

Gln

185

Asn

Thr

Thr

Tyr

Arg

Ala

Ser

Gly

920

Asp

Phe

Gly

Gly

Ala

170

Ser

Gly

Val

Ser

Asp

201

Val

Trp

Pro

75

Ser

Leu

Gly

Gly

Pro

155

Ser

His

Gly

Asp

Glu

235

Pro

Ser

Phe

60

Ser

Gly

Ala

Gly

Gly

140

Glu

Gly

Gly

Thr

Lys

220

Asp

Leu

Ile

45

Gln

Tyr

Thr

Val

Gly

125

Ser

Leu

Tyr

Glu

Ile

205

Ser

Ser

Leu

Thr

Gln

Arg

Asp

Tyr

110

Thr

Gly

Val

Thr

Ser

190

Tyr

Ser

Ala

Asp

Cys

Lys

Tyr

Phe

95

Tyr

Lys

Gly

Lys

Phe

175

Phe

Asn

Ser

Val

Tyr

Lys

Pro

Thr

80

Thr

Cys

Leu

Gly

Pro

160

Thr

Glu

Gln

Thr

Tyr

240

Trp



Gly

Arg

Arg

Gly

305

Thr

Ser

Arg

Arg

Asp

385

Asn

Arg

Glu

Ser

Gln

Pro

Pro

290

Leu

Cys

Lys

Arg

Asp

370

Ala

Leu

Asp

Gly

Glu
450

Gly

Pro

275

Glu

Asp

Gly

Arg

Pro

355

Phe

Pro

Gly

Pro

Leu

435

Ile

Thr

260

Thr

Ala

Phe

Val

Ser

340

Gly

Ala

Ala

Arg

Glu

420

Tyr

Gly

245

Thr

Pro

Cys

Ala

Leu

325

Arg

Pro

Ala

Tyr

Arg

405

Met

Asn

Met

Leu

Ala

Arg

Cys

310

Leu

Leu

Thr

Tyr

Gln

390

Glu

Gly

Glu

Lys

Thr

Pro

Pro

295

Asp

Leu

Leu

Arg

Arg

375

Gln

Glu

Gly

Leu

Gly
455

Val

Thr

280

Ala

Ile

Ser

His

Lys

360

Ser

Gly

Tyr

Lys

Gln

440

Glu

Ser

265

Ile

Ala

Tyr

Leu

Ser

345

His

Arg

Gln

Asp

Pro

425

Lys

Arg

250

Ser

Ala

Gly

Ile

Val

330

Asp

Tyr

Val

Asn

Val

410

Gln

Asp

Arg

202

Thr

Ser

Gly

Trp

315

Ile

Tyr

Gln

Lys

Gln

395

Leu

Arg

Lys

Arg

Thr

Gln

Ala

300

Ala

Thr

Met

Pro

Phe

380

Leu

Asp

Arg

Met

Gly
460

Thr

Pro

285

Val

Pro

Leu

Asn

Tyr

365

Ser

Tyr

Lys

Lys

Ala

445

Lys

Pro

270

Leu

His

Leu

Tyr

Met

350

Ala

Arg

Asn

Arg

Asn

430

Glu

Gly

255

Ala

Ser

Thr

Ala

Cys

335

Thr

Pro

Ser

Glu

Arg

415

Pro

Ala

His

Pro

Leu

Arg

Gly

320

Arg

Pro

Pro

Ala

Leu

400

Gly

Gln

Tyr

Asp



Gly

465

Leu

Ser

Ala

Ala

His

545

Lys

Pro

Thr

Thr

Cys

625

Leu

Gly

Gly

Leu

His

Leu

Leu

Ala

530

Lys

Ala

Gly

Gly

Leu

610

Gln

Glu

Gly

Pro

Tyr

Met

Leu

Pro

515

Arg

Phe

Ser

Gln

Val

595

Thr

Gln

Ile

Gly

Gly

Gln

Gln

Lys

500

Val

Pro

Leu

Gln

Ser

580

Pro

Ile

His

Lys

Ser

660

Leu

Gly

Ala

485

Gln

Thr

Met

Leu

Asp

565

Pro

Asp

Ser

Tyr

Arg

645

Ser

Val

Leu

470

Leu

Ala

Ala

Ala

Val

550

Val

Lys

Arg

Ser

Ser

630

Gly

Gly

Ala

Ser

Pro

Gly

Leu

Asp

535

Ser

Ser

Leu

Phe

Val

615

Thr

Gly

Gly

Pro

Thr

Pro

Asp

Leu

520

Tyr

Val

Thr

Leu

Ile

600

Gln

Pro

Gly

Gly

Ser

Ala

Arg

Val

505

Leu

Lys

Gly

Ala

Ile

585

Gly

Ala

Leu

Gly

Ser

665

Gln

Thr

Gly

490

Glu

Pro

Asp

Asp

Val

570

Tyr

Ser

Glu

Thr

Ser

650

Glu

Ser

203

Lys

475

Ser

Glu

Leu

Ile

Arg

555

Ala

Ser

Gly

Asp

Phe

635

Gly

Val

Leu

Asp

Gly

Asn

Ala

Val

540

Val

Trp

Ala

Ser

Leu

620

Gly

Gly

Gln

Ser

Thr

Ala

Pro

Leu

525

Met

Ser

Tyr

Ser

Gly

605

Ala

Ala

Gly

Leu

Ile

Tyr

Thr

Gly

510

Leu

Thr

Ile

Gln

Tyr

590

Thr

Asp

Gly

Gly

Lys

670

Thr

Asp

Asn

495

Pro

Leu

Gln

Thr

Gln

575

Arg

Asp

Tyr

Thr

Ser

655

Glu

Cys

Ala

480

Phe

Met

His

Ser

Cys

560

Lys

Tyr

Phe

Phe

Lys

640

Gly

Ser

Thr



Val

Pro

705

Ser

Asp

Asp

Tyr

Thr

785

Ser

Gly

Trp

Ile

Lys

865

Cys

Ser

690

Pro

Thr

Asn

Asp

Ala

770

Thr

Gln

Ala

Ala

Thr

850

Gln

Ser

675

Gly

Gly

Asn

Ser

Thr

755

Met

Thr

Pro

Val

Pro

835

Leu

Pro

Cys

Phe

Lys

Tyr

Lys

740

Ala

Asp

Pro

Leu

His

820

Leu

Tyr

Phe

Arg

Pro

Gly

His

725

Ser

Thr

Tyr

Ala

Ser

805

Thr

Ala

Cys

Met

Phe
885

Leu

Leu

710

Ser

Gln

Tyr

Trp

Pro

790

Leu

Arg

Gly

Lys

Arg

870

Pro

Thr

695

Glu

Ala

Val

Tyr

Gly

775

Arg

Arg

Gly

Thr

Arg

855

Pro

Glu

680

Ser

Trp

Leu

Phe

Cys

760

Gln

Pro

Pro

Leu

Cys

840

Gly

Val

Glu

Tyr

Leu

Ile

Leu

745

Ala

Gly

Pro

Glu

Asp

825

Gly

Arg

Gln

Glu

Gly

Gly

Ser

730

Lys

Arg

Thr

Thr

Ala

810

Phe

Val

Lys

Thr

Glu
890

204

Val

Val

715

Arg

Leu

Asp

Ser

Pro

795

Cys

Ala

Leu

Lys

Thr

875

Gly

Ser

700

Ile

Leu

Asn

Thr

Val

780

Ala

Arg

Cys

Leu

Leu

860

Gln

Gly

685

Trp

Trp

Ser

Asn

Tyr

765

Thr

Pro

Pro

Asp

Leu

845

Leu

Glu

Cys

Val

Gly

Ile

Leu

750

Tyr

Val

Thr

Ala

Ile

830

Ser

Tyr

Glu

Glu

Arg

Asp

Ser

735

Gln

Pro

Ser

Ile

Ala

815

Tyr

Leu

Ile

Asp

Leu
895

Gln

Gly

720

Lys

Thr

Tyr

Ser

Ala

800

Gly

Ile

Val

Phe

Gly

880

Arg



205

Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln
900 905 910

Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp
915 920 925

Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro
930 935 940

Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys
945 950 955 960

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
965 970 975

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
980 985 990

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
995 1000 1005

Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val
1010 1015 1020

Glu Glu Asn Pro Gly Pro Met Tyr Arg Met Gln Leu Leu Ser Cys
1025 1030 1035

Ile Ala Leu Ser Leu Ala Leu Val Thr Asn Ser Gly 1Ile His Val
1040 1045 1050

Phe Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu Ala
1055 1060 1065

Asn Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp Leu
1070 1075 1080

Ile Gln Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser Asp
1085 1090 1095

Val His Pro Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu Leu



Glu

Asp

Ser

Leu

Ile

Gly

Gly

Leu

Ala

Ala

Tyr

Leu

Thr

1100

Leu
1115

Thr
1130

Asn
1145

Glu
1160

Val
1175

Gly
1190

Gly
1205

Gly
1220

Thr
1235

Asp
1250

Ile
1265

Thr
1280

Thr
1295

Gln

Val

Gly

Glu

Gln

Gly

Ser

Leu

Arg

Ile

Cys

Glu

Pro

Val

Glu

Asn

Lys

Met

Ser

Leu

Pro

Gly

Trp

Asn

Cys

Ser

Ile

Asn

Val

Asn

Phe

Gly

Gln

Ala

Ile

Val

Ser

Val

Leu

Ser

Leu

Thr

Ile

Ile

Gly

Ala

Leu

Thr

Lys

Gly

Leu

Lys

1105

Leu
1120

Ile
1135

Glu
1150

Lys
1165

Asn
1180

Gly
1195

Pro
1210

Leu
1225

Cys
1240

Ser
1255

Phe
1270

Asn
1285

Cys
1300

Glu

Ile

Ser

Glu

Thr

Gly

Arg

Leu

Pro

Tyr

Lys

Lys

Ile

Ser

Leu

Gly

Phe

Ser

Ser

Arg

Leu

Pro

Ser

Arg

Ala

Arg

206

Gly

Ala

Cys

Leu

Ser

Gly

Ala

Leu

Pro

Leu

Lys

Thr

Asp

Asn

Lys

Gln

Gly

Gly

Arg

Leu

Met

Tyr

Ala

Asn

1110

Ala
1125

Asn
1140

Glu
1155

Ser
1170

Gly
1185

Gly
1200

Gly
1215

Leu
1230

Ser
1245

Ser
1260

Gly
1275

Val
1290

Ser

Ser

Cys

Phe

Gly

Gly

Cys

Arg

Val

Arg

Thr

Ala

Ile

Leu

Glu

Val

Ser

Ser

Arg

Pro

Glu

Glu

Ser

His

His

Ser

Glu

His

Gly

Gly

Thr

Pro

His

Arg

Ser

Trp



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

61
3919
DNA

<220>
<223>

<400> 61
gcgatcgcac

acgccgcecag
gcgacagggt
tccagcagaa
ccggegtgcec
gcagcgtgca
acaccttcgg
gctccggegg
ccggegecag
tggactgggt
acaacggcegg
agagcagcag
actactgcgc
ccaccctgac
ccatcgccag
ccgtgcacac
gcacctgegg
gcaggctcct
agcattacca
tcagcaggag

tgaacctggg

agatgggcgg

catggccctg
gcccgacatc
gagcatcacc
gccecggecag
cgacaggttc
ggccgaggac
cggcggeacc
aggcggaagc
cgtgaagatg
gaagcagagc
caccatctac
caccgcctac
cagggaccac
cgtgagcagc
ccagcccctg
caggggcectg
cgtgctgcetg
gcacagtgac
gccctatgcec
cgccgacgcec
caggagggag

caagccccag

Artificial Sequence

Synthetic Sequence

cccgtgaccg
cagatgaccc
tgcaaggcca
agccccaagc
accggcagcg
ctggccgtgt
aagctggaga
gaggtgcagc
agctgcaagg
cacggcgaga
aaccagaagt
atggacctga
tacaggtacg
accaccaccc
agcctgaggc
gacttcgcct
ctgagcctgg
tacatgaaca
ccaccacgcg
cccgcctacc
gagtacgacg

aggaggaaga

207

ccctgetgcet
agagccacaa
gccaggacgt
tgctgatcta
gcagcggcac
actactgcca
tcaagggagg
tgcagcagag
ccagcggcta
gcttcgagtg
tcaagggcaa
acagcctgac
accccctgcect
ccgcccccag
ccgaggcectg
gcgacatcta
tgatcaccct
tgactccccg
acttcgcagc
agcagggcca
tgctggacaa

acccccagga

gcccctggec
gttcatgagc
gagcaccgcc
cagccccagc
cgacttcacc
gcagctgtac
ggggggatcc
cggccccgag
caccttcacc
gatcggcagg
ggccaccctg
cagcgaggac
ggactactgg
gccecccacc
caggcccgcec
catctgggcc
gtactgcagg
ccgeeeeggg
ctatcgctcc
gaaccagctg
gaggagegesc

gggcctgtac

ctgctgetgc
accagcgtgg
gtggcctggt
tacaggtaca
ttcaccatca
agcaccccct
gggggaggag
ctggtgaagc
gactactacc
gtgaacccct
accgtggaca
agcgceccgtgt
ggccagggcea
cccgecccca
geeggegecs
cccctggecg
agtaagagga
cccacccgcea
agggtgaagt
tacaacgagc

agggaccccg

aacgagctgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



agaaggacaa

gcaagggcca
ccctgcacat
agcaggccgg
tgctgcccect
tgatgaccca
gcaaggccag
gccccaagcet
tcggeagegg
tggccgacta
agctggagat
gcageggees
gccagagcct
gctgggtgag
gcagcaccaa
agagccaggt
gcgecaggga
tgaccgtgag
ccagccagcc
acaccagggg
gcggegtgcet
tcctgtatat
gctgtagcectg
gcaggagegce
acctgggcag

tgggcggcaa

aggacaagat

gatggccgag
cgacggcctg
gcaggccctg
cgacgtggag
ggccctgetg
gagccacaag
ccaggacgtg
gctgatctac
cagcggcacc

cttctgccag

caagagggsc
cggcagcegag
gagcatcacc
gcagcccccc
ctaccacagc
gttcctgaag
cacctactac
cagcaccacc
cctgagcctg
cctggacttc
gctgctgagc
attcaaacaa
ccgatttcca
cgacgccccc
gagggaggag
gccccagagg

ggccgaggcec

gcctacagceg
taccagggcc
ccccccaggg
gagaaccccg
ctgcacgccg
ttcctgectgg
agcaccgcecg
agcgccagcet
gacttcaccc
cagcactaca
ggcggegeea
gtgcagctga
tgcaccgtga
ggcaagggcc
gccctgatca
ctgaacaacc
ccctactacg
acccccgecc
aggcccgagsg
gcctgcgaca
ctggtgatca
ccatttatga
gaagaagaag
gcctaccagc
tacgacgtgc
aggaagaacc

tacagcgaga

208

agatcggcat
tgagcaccgc
gaagcggagc
gccccatggc
ccaggcccat
tgagcgtggg
tggcctggta
acaggtacac
tgaccatcag
gcacccccct
geggeescees
aggagagegg
gcggcttccc
tggagtggct
gcaggctgag
tgcagaccga
ccatggacta
ccaggccccc
cctgcaggcc
tctacatctg
ccctgtactg
gaccagtaca
aaggaggatg
agggccagaa
tggacaagag
cccaggagsg

tcggcatgaa

gaagggcgag
caccaaggac
caccaacttc
cctgcccgtg
ggccgactac
cgacagggtg
ccagcagaag
cggegtgccc
cagcgtgcag
gaccttcggc
cggeagegsc
ccccggectg
cctgaccagc
gggcgtgatc
catcagcaag
cgacaccgcc
ctggggcceag
cacccccgcec
cgeccgeeggc
ggcccccctg
caaacggggc
aactactcaa
tgaactgagg
ccagctgtac

gaggggcagsg

cctgtacaac

gg8gcgagags

aggaggages
acctacgacg
agcctgctga
accgccctgc
aaggacatcg
agcatcacct
cccggecaga
gacaggttca
gccgaggacc
gccggcacca
ggeggeggea
gtggccccca
tacggcgtga
tggggcgacg
gacaacagca
acctactact
ggcaccagcg
cccaccatcg
ggcgecgtgc
gccggcacct
agaaagaaac
gaggaagatg
gtgaagttca
aacgagctga
gaccccgaga
gagctgcaga

aggaggegsgca

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



agggccacga
tgcacatgca
gcggegatgt
ccctgagcect
gcgeccggect
tcgaggacct
accccagctg
tggagagcgg
acagcctgag
aggagaagaa
acaccagctc
gcggetecgg
gcctgececgc
{dddddddde
gcagagagag
ccgagtgcegt

gcatcagata

cggcctgtac
ggccctgcecc
ggaagaaaac
ggccctggtg
gcccaagacc
gatccagagc
caaggtgacc
cgacgccagc
cagcaacggc
catcaaggag
cggegeceesc
cggcggcetcec
cctgctgcetg
catgagcgtg
atacatctgc
gctgaacaag

agtttaaac

cagggcctga

cccaggggca

ccgggececca
accaacagcg
gaggccaact
atgcacatcg
gccatgaagt
atccacgaca
aacgtgaccg
ttcctgcaga
tccggeggeg
ctgcaggccc
ctgectgetgc
gagcacgccg
aacagcggct

gccaccaacg
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gcaccgccac
gcggegaags
tgtacagaat
gcatccacgt
gggtgaacgt
acgccaccct
gcttcctget
ccgtggagaa
agagcggcetg
gcttcgtgea
gcggetecgg
ccagaagagc
tgagaccccc
acatctgggt
tcaagagaaa

tggcccactg

caaggacacc
ccgeggeagc
gcagctgctg
gttcatcctg
gatcagcgac
gtacaccgag
ggagctgcag
cctgatcatc
caaggagtgc
catcgtgcag
cggegeeesc
cagaggctgc
cgccaccaga
gaagagctac
ggccggeacc

gaccaccccc

tacgacgccc
ctgctgacct
agctgcatcg
ggctgcttca
ctgaagaaga
agcgacgtgc
gtgatcagcc
ctggccaaca
gaggagctgg
atgttcatca
tccggeggeg
agaaccctgg
ggcatcacct
agcctgtaca
agcagcctga

agcctgaagt

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3919





