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532
PRT

Homo sapiens

1

Trp Glu Leu Thr

1

Gln

Gly

Glu

Ile

65

Ala

Gly

Thr

Gly

Pro

50

Trp

Leu

Val

Ser Glu
20

Val Ala

35

Asn Val

Phe Thr

Arg Tyr

Glu Gly
100

Ile

Asp

Arg

Leu

Val

Asp

85

Leu

Leu

Ser

Leu

Leu

Tyr

70

Ala

Ile

His

Ser

Phe

Leu

55

Lys

Met

Glu

Thr

Lys

Thr

40

Asp

Gly

Ala

Pro

Asn

Cys

25

Lys

Ala

Ala

Leu

Leu
105

Asp

10

Val

Val

Gly

Glu

Gly

90

Leu

Val

Asn

Gln

Asp

Val

75

Asn

Lys

His

Ala

Gln

Gln

60

Ala

His

Glu

Ser

Ser

Ile

45

Tyr

His

Glu

Ala

Arg

Arg

30

Gln

Phe

Phe

Lys
110

Leu

15

Cys

Arg

Gly

Met

Asp

95

Phe

Glu

Met

Ala

Thr

Asn

80

Asn

Pro



Ile

Ser

Val

145

Pro

Glu

Gly

Gly

Gly

225

Val

Phe

Asn

Pro

Leu
305

Leu

Gly

130

Gly

Gly

Val

His

Val

210

Asn

Thr

Gly

Val

Glu

290

Asp

Ser

115

Leu

Ile

Thr

Asp

Ser

195

Asp

Pro

Ser

Lys

Ile

275

Asp

Asn

Ala

Tyr

Val

Asn

Lys

180

Gly

Val

Pro

Asp

Tyr

260

Ser

Pro

Tyr

Asn

Leu

Gly

Leu

165

Leu

Phe

Val

Ser

Asp

245

Leu

Ser

Ser

Ser

Ile

Pro

Tyr

150

Val

Lys

Glu

Val

Lys

230

Gly

Gly

His

Ile

Thr
310

Lys

Tyr

135

Thr

Phe

Thr

Met

Gly

215

Glu

Arg

Tyr

Gly

Lys

295

Gln

Ala

120

Lys

Ser

Glu

Leu

Asp

200

Gly

Val

Lys

Leu

Asn

280

Ala

Glu

Val

Lys

Asp

Asn

185

Lys

His

Pro

Val

Lys

265

Pro

Asp

Leu

Gly

Leu

Glu

Glu

170

Val

Leu

Ser

Ala

Pro

250

Ile

Ile

Ile

Gly

Pro

Pro

Thr

155

Ile

Asn

Ile

Asn

Gly

235

Val

Glu

Leu

Asn

Lys
315

Leu

Val

140

Pro

Thr

Lys

Ala

Thr

220

Lys

Val

Phe

Leu

Lys

300

Thr

Ala

125

Gly

Phe

Ala

Ile

Gln

205

Phe

Tyr

Gln

Asp

Asn

285

Trp

Ile

Ser

Asp

Leu

Leu

Ile

190

Lys

Leu

Pro

Ala

Glu

270

Ser

Arg

Val

Gln

Glu

Ser

Gln

175

Ala

Val

Tyr

Phe

Tyr

255

Arg

Ser

Ile

Ile

Val

Asn

160

Pro

Leu

Arg

Thr

Ile

240

Ala

Gly

Ile

Lys

Leu
320



Asp

Leu

Met

Arg

Leu

385

Lys

Gly

Tyr

Leu

Glu

465

Gly

Gln

Gly

Ile

Phe

Ser

370

Ala

Gly

Gln

Asp

Cys

450

Val

Phe

Asp

Ser

Cys

Trp

355

Pro

Ala

Ser

Ser

Leu

435

Thr

Tyr

Gln

Ile

Ser

Asp

340

Asn

Ile

Val

Thr

Thr

420

Ser

Lys

Lys

Met

Asn
500

Gln

325

Ala

His

Asp

Leu

Leu

405

Gly

Arg

Cys

Val

Ile

485

Val

Ser

Met

Val

Glu

Pro

390

Lys

Glu

Lys

Arg

Ile

470

Lys

Val

Cys

Ile

Ser

Arg

375

Phe

Lys

Phe

Pro

Val

455

Leu

Asp

Ser

Arg

Asn

Met

360

Asn

Gly

Ala

Leu

Gly

440

Pro

Pro

Glu

Thr

Phe

Asn

345

Cys

Asn

Gly

Phe

Gln

425

Asp

Ser

Asn

Leu

Tyr
505

Arg

330

Asn

Ile

Gly

Thr

Glu

410

Val

Arg

Tyr

Phe

Leu

490

Ile

Glu

Leu

Leu

Thr

Phe

395

His

Gly

Val

Asp

Leu

475

Arg

Ser

Cys

Arg

Asn

Ile

380

Asp

Ser

Gly

Val

Pro

460

Ala

His

Lys

Asn

His

Gly

365

Thr

Leu

Val

Ile

Lys

445

Leu

Asn

Asp

Met

Met

Thr

350

Gly

Trp

Val

His

His

430

Leu

Lys

Gly

Ser

Lys
510

Gly

335

Asp

Gly

Glu

Gln

Arg

415

Val

Asp

Met

Gly

Gly

495

Val

Asn

Glu

Ile

Asn

Leu

400

Tyr

Val

Val

Asp

Asp

480

Asp

Ile



Tyr Pro Ala Val Glu Gly Arg Ile Lys Ala His His His His His His

515

His His His His

530

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

<400>

2
532
PRT

Macaca fascicularis

2

Trp Glu Leu

1

Gln

Gly

Glu

Ile

65

Ala

Gly

Ile

Ser

Thr

Gly

Pro

50

Trp

Leu

Val

Leu

Gly
130

Ser

Val

35

Asn

Phe

Arg

Glu

Ser

115

Leu

Thr

Glu

20

Ala

Val

Thr

Tyr

Gly

100

Ala

Tyr

Ile

Asp

Arg

Leu

Val

Asp

85

Leu

Asn

Leu

Leu

Ser

Leu

Leu

Tyr

70

Ala

Ile

Ile

Pro

His

Ser

Phe

Leu

55

Lys

Met

Glu

Lys

Tyr
135

520

Thr

Lys

Thr

40

Asp

Gly

Ala

Pro

Ala

120

Lys

Asn

Cys

25

Lys

Ala

Ala

Leu

Leu

105

Lys

Val

Asp

10

Val

Val

Gly

Glu

Gly

90

Leu

Gly

Leu

Val

Asn

Gln

Asp

Val

75

Asn

Lys

Pro

Pro

His

Ala

Gln

Gln

60

Ala

His

Glu

Leu

Val
140

525

Ser

Ser

Ile

45

Tyr

His

Glu

Ala

Ala

125

Gly

Arg

Arg

30

Arg

Gln

Phe

Phe

Lys

110

Ser

Asp

Leu

15

Cys

Arg

Gly

Met

Asp

95

Phe

Gln

Glu

Glu

Met

Ala

Thr

Asn

80

Asn

Pro

Ile

Val



Val

145

Pro

Glu

Gly

Gly

Gly

225

Val

Phe

Asn

Pro

Leu

305

Asp

Leu

Gly

Gly

Val
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Val

210

Asn

Thr

Gly

Val

Glu

290

Asp

Gly

Ile

Ile

Thr

Asp

Ser

195

Asp

Pro

Ser

Lys

Ile

275

Asp

Asn
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Cys

Val

Asn

Lys

180

Gly

Val

Pro

Asp

Tyr

260
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Tyr
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Leu
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Leu

Phe

Val
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Asp
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Leu

Ser

Ser
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325

Ala

Tyr
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Val

Lys

Glu

Val

Lys
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Gly
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Thr

310

Ser
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Thr

Phe

Thr

Thr
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215

Glu

Arg

Tyr

Gly

Lys
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Gln
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Ile
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Leu
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200
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Val

Lys

Leu

Asn

280

Ala

Glu
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Asn

Lys
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Asn

185

Lys

His

Pro

Val

Lys

265

Pro

Asp

Leu

Phe

Asn

Glu

Glu
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Val

Leu
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Pro

250

Ile

Ile

Ile

Gly
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Asn

Thr

155

Ile

Asn

Ile

Asn

Gly

235

Val

Glu

Leu

Asn

Lys

315

Glu

Leu

Pro

Thr

Lys

Ala

Thr

220

Lys

Val

Phe

Leu

Lys

300

Thr

Cys

Arg

Phe

Ala

Ile

Gln

205

Phe

Tyr

Gln

Asp

Asn

285

Trp

Ile

Asn

His

Leu

Leu

Ile

190

Lys

Leu

Pro

Ala

Glu

270

Ser

Arg

Val
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Ala

Ser

Gln

175

Ala

Val

Tyr

Phe

Tyr

255

Arg

Ser

Ile

Tyr

Gly

335

Asp

Asn
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Pro

Leu

Arg

Thr

Ile

240

Ala

Gly

Ile

Lys

Leu

320

Asn

Glu



Met
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Lys

Gly

Tyr

Leu

Glu
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Gly
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His
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Cys

450

Ile
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Pro

His
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Trp

355

Pro

Ala
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Ser

Leu

435

Thr

Tyr
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Ile

Ala
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340

Asn

Ile

Val

Thr

Thr

420
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Lys

Lys

Met

Asn

500

Val

His

His

Asp

Leu

Leu

405

Gly

Arg

Cys

Val

Ile

485

Val

Glu

Val

Glu

Pro

390

Lys

Glu

Lys

Arg

Ile

470

Lys

Val

Gly

Ser

Arg

375

Phe

Lys

Phe

Pro

Val

455

Leu
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Met
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Asn

Gly

Ala

Leu

Gly

440

Pro

Pro

Glu

Thr

Ile
520

345
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Asn
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Phe

Gln

425
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Asn

Leu

Tyr

505
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Ile
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Thr
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Val
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Phe

Leu

490

Ile
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Thr
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Ile

380
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365

Thr

Leu
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Ile

Lys

445
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350
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510
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu

1

Ser

Trp

Gly

Lys

65

Met

Ala

Gln

Val

Val

Ile

Glu

50

Gly

Gln

Arg

Gly

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

<220>
<223>

3
121
PRT

Artificial Sequence

synthetic polypeptide

3

Gln Leu

Lys Ile
20

Glu Trp
35

Ile Leu

Lys Ala

Leu Ser

Arg Gly
100

Thr Ser
115

4
363
DNA

Lys

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Glu

Cys

Lys

Gly

Ile

70

Leu

Asp

Thr

Ser

Lys

Gln

Ser

55

Thr

Thr

Glu

Val

Artificial Sequence

Gly

Ala

Arg

40

Asp

Ala

Thr

Thr

Ser
120

synthetic polynucleotide

Ala

Thr

25

Pro

Ile

Asp

Glu

Gly

105

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Leu

Tyr

Arg

Asn

Ser

75

Ser

Ala

Val

Thr

Gly

Tyr

60

Ser

Ala

Met

Lys

Phe

Leu

45

Asn

Asn

Ile

Asp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

Trp

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly



<400> 4
gaggtgcagc

tcctgcaaag
cctggacgtg
aatgagaagt
atgcaactca
tacgacgaga
tca

<210> 5
<211> 5
<212> PRT

<213>

<220>
<223>

<400> 5

tgaaggagtc
ctactggcta
gccttgagtg
tcaagggcaa
gcagcctgac

cgggctatgc

Gly Tyr Trp Ile Glu

1

<210> 6
<211> 17
<212> PRT
<213>

<220>
<223>

<400> 6

5

tggggctgag
tacattcact
gattggagag
ggccacaatc
aactgaggac

tatggactac

Artificial Sequence

synthetic polypeptide

Artificial Sequence

synthetic polypeptide

ctggtgaagc
ggctactgga
attttacctg
actgcagata

tctgccatct

tggggtcaag

ctggggectc
tagagtgggt
gaagtgatat
catcctccaa
attactgtgc

gaacctcagt

agtgaagatt
aaagcagagg
tactaactac
cacagcctac

aagaaggegt

cacagtctcc

Glu Ile Leu Pro Gly Ser Asp Ile Thr Asn Tyr Asn Glu Lys Phe Lys

1

Gly

210> 7

5

10

15

60

120

180

240

300

360

363



<211>
<212>
<213>

<220>
<223>

<400>

1
P

2
RT

Artificial Sequence

synthetic polypeptide

7

Arg Gly Tyr Asp Glu Thr Gly Tyr Ala Met Asp Tyr

1

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

<220>
<223>

<400>

8
1
P

11
RT

5

Artificial Sequence

synthetic polypeptide

8

Asp Ile Val

1

Gln

Gly

Lys

Arg

65

Pro

Glu

Arg

Asp

Leu

50

Phe

Val

Val

Ala

Ser

35

Leu

Ser

Glu

Pro

Met

Thr

20

Tyr

Ile

Gly

Glu

Trp
100

Thr

Ile

Met

His

Ser

Glu

85

Thr

Gln

Ser

Asn

Ala

Gly

70

Asp

Phe

Ser

Cys

Trp

Ala

55

Ser

Ala

Gly

Pro

Lys

Tyr

40

Ser

Gly

Ala

Glu

Ala

Ala

25

Gln

Asn

Thr

Val

Gly
105

10

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Leu

Gln

Lys

Glu

Phe

75

Phe

Lys

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Val

Val

Gly

45

Gly

Leu

Gln

Glu

Ser

Asp

30

Gln

Ile

Asn

Gln

Ile
110

Leu

15

Tyr

Pro

Pro

Ile

Ser

95

Lys

Gly

Asp

Pro

Ala

His

80

Lys



<210> 9

<211> 333
<212> DNA
<213>

<220>
<223>

<400> 9
gacattgtga

atctcctgca

CaacCagaaac

gggatcccag
cctgtggagg
acgttcgtgg
<210> 10
<211> 15
<212> PRT

<213>

<220>
<223>

<400> 10

tgacccaatc
aggccagcca
caggacagcc
ccaggtttag
aagaggatgc

aagggaccaa

Artificial Sequence

synthetic polynucleotide

tccagcttct
aagtgttgat
acccaaactc
tggcagtggg
tgcagtgtat

gctggaaatc

Artificial Sequence

synthetic polypeptide

ttggctgtgt
tatgatggtg
ctcatccatg
tctgggacag
ttctgtcagc

aaa

ctctagggca gagggccacc
atagctatat gaactggtac
ctgcatccaa tctagaatct
acttcaccct caacatccat

aaagtaagga ggttccgtgg

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn

1

<210> 11
<211> 7
<212> PRT
<213>

<220>
<223>

<400> 11

5

Artificial Sequence

synthetic polypeptide

Ala Ala Ser Asn Leu Glu Ser

1

5

10

15

60

120

180

240

300

333



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

<220>
<223>

<400>

12
9
PRT

Artificial Sequence

synthetic polypeptide

12

Gln Gln Ser Lys Glu Val Pro Trp Thr

1

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

<220>
<223>

<400>

13
451
PRT

5

Artificial Sequence

synthetic polypeptide

13

Glu Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Ala

Val

Ile

Glu

50

Gly

Gln

Arg

Lys

Glu

35

Ile

Lys

Leu

Arg

Leu

Ile

20

Trp

Leu

Ala

Ser

Gly

Lys

Ser

Val

Pro

Thr

Ser

85

Tyr

Glu

Cys

Lys

Gly

Ile

70

Leu

Asp

Ser

Lys

Gln

Ser

55

Thr

Thr

Glu

Gly

Ala

Arg

40

Asp

Ala

Thr

Thr

Ala

Thr

25

Pro

Ile

Asp

Glu

Gly

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Leu

Tyr

Arg

Asn

Ser

75

Ser

Ala

Val

Thr

Gly

Tyr

60

Ser

Ala

Met

Lys

Phe

Leu

45

Asn

Asn

Ile

Asp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

Trp

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly



Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn
290

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

100

Ser

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro
295

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr
300

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr



Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Val Ser

Tyr Lys

Thr Ile
340

Leu Pro
355

Cys Leu

Ser Asn

Asp Ser

Ser Arg
420

Ala Leu
435

Lys

14
218
PRT

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Artificial Sequence

synthetic polypeptide

14

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser



Asp

Gln

Gly

Lys

Arg

65

Pro

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Ile

Arg

Asp

Leu

50

Phe

Val

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Val

Ala

Ser

35

Leu

Ser

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

Val

Met

Thr

20

Tyr

Ile

Gly

Glu

Trp

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Thr

Ile

Met

His

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Gln

Ser

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Ser

Cys

Trp

Ala

55

Ser

Ala

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Pro

Lys

Tyr

40

Ser

Gly

Ala

Glu

Phe

120

Val

Trp

Thr

Thr

Val

Ala

Ala

25

Gln

Asn

Thr

Val

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Leu

Gln

Lys

Glu

Phe

75

Phe

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Val

Val

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu

Ser

Asp

30

Gln

Ile

Asn

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Leu

15

Tyr

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly

Asp

Pro

Ala

His

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



195

200

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

15
447
PRT

215

Artificial Sequence

synthetic polypeptide

15

Glu Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Ala

Gln

Val

Val

Ile

Glu

50

Gly

Gln

Arg

Gly

Phe

Lys

Glu

35

Ile

Lys

Leu

Arg

Thr

115

Pro

Leu

Ile

20

Trp

Leu

Ala

Ser

Gly

100

Ser

Leu

Lys

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ala

Glu

Cys

Lys

Gly

Ile

70

Leu

Asp

Thr

Pro

Ser

Lys

Gln

Ser

55

Thr

Thr

Glu

Val

Cys

Gly

Ala

Arg

40

Asp

Ala

Thr

Thr

Ser

120

Ser

Ala

Thr

25

Pro

Ile

Asp

Glu

Gly

105

Ser

Arg

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Ala

Ser

Leu

Tyr

Arg

Asn

Ser

75

Ser

Ala

Ser

Thr

Val

Thr

Gly

Tyr

60

Ser

Ala

Met

Thr

Ser

205

Lys

Phe

Leu

45

Asn

Asn

Ile

Asp

Lys

125

Glu

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

Gly

Ser

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Ala



Ala

145

Ser

Val

Pro

Lys

Val

225

Phe

Pro

Val

Thr

Val

305

Cys

130

Leu

Trp

Leu

Ser

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Gly

Asn

Gln

Ser

195

Ser

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Cys

Ser

Ser

180

Asn

Asn

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Leu

Gly

165

Ser

Phe

Thr

Pro

Pro

245

Cys

Trp

Glu

Val

Asn
325

Val

150

Ala

Gly

Gly

Lys

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Asp

Thr

Tyr

Gln

200

Asp

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Phe

Gly

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala
330

Pro

155

Val

Ser

Thr

Val

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Pro

Thr

Val

Asn

205

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Val

Phe

Val

190

Val

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr
335

Val

160

Ala

Val

His

Cys

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile



Ser

Pro

Val

Gly

385

Asp

Trp

His

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

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

<220>
<223>

<400>

Thr

Arg
355

Gly

Pro

Ser

Gln

His

435

16
119
PRT

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Artificial Sequence

synthetic polypeptide

16

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Gln Val Gln Leu Gln Gln Ser Gly

1

5

Ser Val Lys Met Ser Cys Lys Ala

20

Glu Pro
345

Asn Gln

Ile Ala

Thr Thr

Lys Leu
410

Cys Ser
425

Leu Ser

Gln

Val

Val

Pro

395

Thr

Val

Leu

Val

Ser

Glu

380

Pro

Val

Met

Ser

Leu Glu Leu Val

10

Ser Gly Tyr Thr

25

Asn Met His Trp Val Lys Gln Ser His Gly Lys Ser

35

40

Tyr

Leu

365

Trp

Met

Asp

His

Pro
445

Lys

Phe

Leu
45

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Pro

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Gly
15

Pro

Leu

Asn

Ser

400

Arg

Leu

Ala

Thr Asp Tyr

30

Glu Trp Ile



Gly Tyr Ile Lys
50

Glu Gly Lys Ala
65

Met Glu Leu Arg

Val Arg Cys Asp
100

Thr Thr Val Thr
115

<210> 17
<211> 357
<212> DNA

Pro

Thr

Ser

85

Phe

Val

His

Leu

70

Leu

Leu

Ser

Asn

55

Thr

Thr

Tyr

Ser

<213> Artificial Sequence

<220>

Gly Gly Thr Thr

Val Asn Lys Ser
75

Ser Glu Asp Ser
90

Trp Tyr Phe Asp
105

<223> synthetic polynucleotide

<400> 17

caggtccaac tgcagcagtc

tcctgcaagg cttctggata

tggacttgag ctggtgaagc

cacattcact gactacaaca

catggaaaga gccttgagtg gattggatat attaagcctc

aacccgaagt tcgagggcaa
atggagctcc gcagcctgac

tttctctact ggtatttcga

<210> 18
<211> 5
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic polypeptide

ggccacattg actgtaaaca
atcggaggat tctgcagtct

tgtctgggge acagggacca

Tyr Asn Pro Lys Phe
60

Ser Ser Thr Ala Tyr
80

Ala Val Tyr Tyr Cys
95

Val Trp Gly Thr Gly
110

ctggggcttc agtgaagatg
tgcactgggt gaagcagagc
acaatggtgg tactacctac
agtcttccag cacagcctac
attactgtgt aagatgcgat

cggtcaccgt ctcctca

60

120

180

240

300

357



<400>

18

Asp Tyr Asn Met His

1

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

<220>
<223>

<400>

5

19
17
PRT
Artificial Sequence

synthetic polypeptide

19

Tyr Ile Lys Pro His Asn Gly Gly Thr Thr Tyr Asn Pro Lys Phe Glu

1

Gly

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

<220>
<223>

<400>

5 10 15

20
10
PRT
Artificial Sequence

synthetic polypeptide

20

Cys Asp Phe Leu Tyr Trp Tyr Phe Asp Val

1

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

<220>
<223>

<400>

5 10

21
108
PRT
Artificial Sequence

synthetic polypeptide

21

Asp Ile Val Met Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Leu Gly



Glu Arg Val

His
35

Tyr Leu

Ile Tyr Ser

50

Gly
65

Ser Gly

Ala Glu Asp

Leu Thr Phe

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

22
324
DNA

<220>
<223>

<400> 22
gacattgtga

atgacctgca
ccaggatcct
ggtcgcttca
gctgaagatg

gctgggacca

<210> 23

Thr
20

Met

Trp Tyr

Thr Ser

Ser Gly

Ala Ala

85

Gly Ala

100

tgacccagtc
ctgccagctc
cccccaaact
gtggcagtgg
ctgccactta

agctggaaat

Thr

Gln

Asn

Thr

70

Thr

Gly

Cys Thr

Gln Lys

40

Leu Ala

55

Ser Tyr

Tyr

Tyr

Thr Lys

Artificial Sequence

synthetic polynucleotide

tccagcaatc
aagtgtaagt
ctggatttat
gtctgggacc
ttactgccac

gaaa

10

Ala
25

Ser Ser

Pro Gly Ser

Ser Gly Val

Thr
75

Ser Leu

His Gln

90

Cys

Leu Glu Met

105

atgtctgcat
tccagttact
agcacatcca
tcttactctc

cagtatcatc

Val Ser

30

Ser

Pro
45

Ser Lys

Pro
60

Gly Arg

Ile Ser Ser

Tyr His Arg

Lys

ctctagggga
tgcactggta
acctggcttc
tcacaatcag

gttccccgcet

15

Ser Ser

Leu Trp
Phe

Ser

Glu
80

Met

Ser Pro

95

acgggtcacc
ccagcagaag
tggagtccca
cagcatggag

cacgttcggt

60

120

180

240

300

324



<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 23

Thr Ala Ser Ser Ser Val Ser Ser Ser Tyr Leu His
1 5 10

<210> 24

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 24

Ser Thr Ser Asn Leu Ala Ser
1 5

<210> 25

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 25

His Gln Tyr His Arg Ser Pro Leu Thr
1 5

<210> 26

<211> 449

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 26



Gln

Ser

Asn

Gly

Glu

65

Met

Val

Thr

Pro

Gly

145

Asn

Gln

Ser

Val

Val

Met

Tyr

50

Gly

Glu

Arg

Thr

Leu

130

Cys

Ser

Ser

Ser

Gln

Lys

His

35

Ile

Lys

Leu

Cys

Val

115

Ala

Leu

Gly

Ser

Leu

Leu

Met

20

Trp

Lys

Ala

Arg

Asp

100

Thr

Pro

Val

Ala

Gly
180

Gln

Ser

Val

Pro

Thr

Ser

85

Phe

Val

Ser

Lys

Leu

165

Leu

Thr

Gln

Cys

Lys

His

Leu

70

Leu

Leu

Ser

Ser

Asp

150

Thr

Tyr

Gln

Ser

Lys

Gln

Asn

55

Thr

Thr

Tyr

Ser

Lys

135

Tyr

Ser

Ser

Thr

Gly

Ala

Ser

40

Gly

Val

Ser

Trp

Ala

120

Ser

Phe

Gly

Leu

Tyr

Leu

Ser

25

His

Gly

Asn

Glu

Tyr

105

Ser

Thr

Pro

Val

Ser

185

Ile

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Leu

Tyr

Lys

Thr

Ser

75

Ser

Asp

Lys

Gly

Pro

155

Thr

Val

Asn

Val

Thr

Ser

Tyr

60

Ser

Ala

Val

Gly

Gly

140

Val

Phe

Val

Val

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

Asn

Pro

Thr

30

Glu

Pro

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Thr

Val

Ala

Ser

Val

175

Pro

Lys

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro



Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser
385

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Glu
390

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

200

Lys

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Asn

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr
395

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu
400



Asp Ser Asp Gly Ser Phe Phe Leu

405

Ser Arg Trp Gln Gln Gly Asn Val

420

Ala Leu His Asn His Tyr Thr Gln

Lys

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

<220>
<223>

<400>

435

27
445
PRT

Artificial Sequence

synthetic polypeptide

27

Gln Val Gln Leu

1

Ser

Asn

Gly

Glu

65

Met

Val

Met

Tyr

50

Gly

Glu

Lys Met
20

His Trp

35

Ile Lys

Lys Ala

Leu Arg

Gln

Ser

Val

Pro

Thr

Ser
85

Gln

Cys

Lys

His

Leu

70

Leu

Ser

Lys

Gln

Asn

55

Thr

Thr

440

Gly

Ala

Ser

40

Gly

Val

Ser

Tyr Ser Lys Leu Thr

410

Phe Ser Cys Ser Val

425

Lys Ser Leu Ser Leu

Leu

Ser

25

His

Gly

Asn

Glu

Glu

10

Gly

Gly

Thr

Lys

Asp
90

Leu

Tyr

Lys

Thr

Ser

75

Ser

Val

Thr

Ser

Tyr

60

Ser

Ala

445

Lys

Phe

Leu

45

Asn

Ser

Val

Val Asp Lys

415

Met His Glu

430

Ser Pro Gly

Pro

Thr

30

Glu

Pro

Thr

Tyr

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Val

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Cys

225

Phe

Val

Phe

Pro

Arg

Thr

Leu

130

Cys

Ser

Ser

Asn

Asn

210

Pro

Pro

Thr

Asn

Arg

Cys

Val

115

Ala

Leu

Gly

Ser

Phe

195

Thr

Pro

Pro

Cys

Trp

275

Glu

Asp

100

Thr

Pro

Val

Ala

Gly

180

Lys

Cys

Lys

Val

260

Tyr

Glu

Phe

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Pro

Pro

245

Val

Val

Gln

Leu

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Ala

230

Lys

Val

Asp

Phe

Tyr

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Asp

Asp

Gly

Asn

Trp

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Thr

Pro

Thr

Val

Val

280

Ser

Tyr

105

Ser

Thr

Pro

Val

Ser

185

Thr

Val

Val

Leu

Ser

265

Glu

Thr

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Ala

Met

250

His

Val

Phe

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Arg

Gly

235

Ile

Glu

His

Arg

Val

Gly

Ser

140

Val

Phe

Val

Val

Lys

220

Pro

Ser

Asp

Asn

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Cys

Ser

Arg

Pro

Ala

285

Val

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Cys

Val

Thr

Glu

270

Lys

Ser

Thr

Val

Ala

Ser

Val

175

Pro

Lys

Val

Phe

Pro

255

Val

Thr

Val

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Glu

Leu

240

Glu

Gln

Lys

Leu



Thr

305

Val

Thr

Arg

Gly

Pro

385

Ser

Gln

His

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

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

<220>
<223>

<400>

Val

Asn

Gly

Glu
355

Tyr

Asn

Phe

Asn

Thr

435

28
215
PRT

His

Lys

Gln

340

Met

Pro

Asn

Leu

Val

420

Gln

Gln

Gly

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Artificial Sequence

synthetic polypeptide

28

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Lys

315

Glu

Tyr

Leu

Trp

Met

395

Asp

His

Pro

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Asp Ile Val Met Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Leu Gly



Glu

Tyr

Ile

Gly

65

Ala

Leu

Ala

Gly

Ala

145

Gln

Ser

Tyr

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Val

His

35

Ser

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys
195

Thr

20

Trp

Thr

Ser

Ala

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Met

Tyr

Ser

Gly

Ala

85

Ala

Phe

Val

Trp

Thr

165

Thr

Val

Thr

Gln

Asn

Thr

70

Thr

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Cys

Gln

Leu

55

Ser

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Thr

Lys

40

Ala

Tyr

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Ala

25

Pro

Ser

Ser

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala

185

Gly

10

Ser

Gly

Gly

Leu

His

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ser

Ser

Val

Thr

75

Gln

Met

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ser

Ser

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Val

Pro

45

Gly

Ser

His

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ser

30

Lys

Arg

Ser

Arg

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

15

Ser

Leu

Phe

Met

Ser

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Trp

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

29
118
PRT

215

Artificial Sequence

synthetic polypeptide

29

Gln Val His

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Val

Met

Tyr

50

Asp

Gln

Arg

Val

<210>
<211>
<212>

Asn

His
35

Ile

Lys

Leu

Trp

Thr

115

30
354
DNA

Leu

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Gln

Cys

Lys

Ser

Leu

70

Leu

Ser

Ala

Ser

Lys

Gln

Ser

55

Thr

Thr

Ala

Gly

Ala

Arg

40

Gly

Thr

Tyr

Trp

Ala

Ser

25

Pro

Leu

Asp

Asp

Phe
105

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Ala

Leu

Tyr

Gln

Lys

Ser

75

Ser

Tyr

Ala

Ala

Gly

Tyr

60

Ser

Ala

Trp

Lys

Phe

Leu

45

Asn

Asn

Val

Gly

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr



<213>

<220>
<223>

<400> 30
caggtccacc

tcctgcaagg
cctggacagg
aatcagaagt
atgcaactga
ctttcggect
<210> 31
<211> 5
<212> PRT

<213>

<220>
<223>

<400> 31

tgcagcagtc
cttctggcta
gtctggaatg
tcaaagacaa
gcagcctgac

ggtttgctta

Ser Tyr Trp Met His

1

<210> 32
<211> 17
<212> PRT
<213>

<220>
<223>

<400> 32

5

Artificial Sequence

synthetic polynucleotide

tggggctgaa

cgcctttact
gattggatac
ggccacattg

atatgacgac

ctggggccaa

Artificial Sequence

synthetic polypeptide

Artificial Sequence

synthetic polypeptide

ctggcaaaac
agttactgga
attaatccta
actacagaca

tctgcagtct

gggactctgg

ctggggectc
tgcactgggt
gcagtggtct
aatcttccaa
attactgtgg

tcactgtctc

agtgaacctg
aaaacagagg
tgctaagtat
cacagcctac
aagatggtta

tgca

Tyr Ile Asn Pro Ser Ser Gly Leu Ala Lys Tyr Asn Gln Lys Phe Lys

1

Asp

5

10

15

60

120

180

240

300

354



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

<220>
<223>

<400>

33
9
PRT

Artificial Sequence

synthetic polypeptide

33

Trp Leu Leu Ser Ala Trp Phe Ala Tyr

1

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

<220>
<223>

<400>

34
107
PRT

5

Artificial Sequence

synthetic polypeptide

34

Asp Ile Lys

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ser

Arg

50

Gly

Asp

Phe

Val

Trp

35

Ala

Ser

Met

Gly

Met

Thr

20

Phe

Asn

Gly

Gly

Gly

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Ile

Gln

Ser

Pro

Ile

75

Tyr

Lys

Tyr

Gly

Pro

Ser

60

Asn

Asp

Ala

Ile

Lys

45

Arg

Ser

Glu

Ser

Asn

30

Thr

Phe

Leu

Phe

Leu

15

Thr

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Tyr

80

Tyr



100 105

<210> 35

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 35
gacatcaaga tgacccagtc tccatcttcc atatatgcat

atcacttgca aggcgagtca gggcattaat acctatttaa
ggaaaatctc ctaagaccct gatctatcgt gcaaacatct
aggttcagtg gcagtggatc tgggcaagat tattctctca
gaagatatgg gaatttatta ttgtctacag tatgatgagt
gggaccaagc tggaaataaa a

<210> 36

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 36

Lys Ala Ser Gln Gly Ile Asn Thr Tyr Leu Ser
1 5 10

<210> 37

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 37

Arg Ala Asn Ile Leu Val Asp

ctctaggaga gagagtcact
gctggttcca gcagaaacca
tggtagatgg ggtcccatca
ccatcaacag cctggagtat

ttccgtacac gttcggaggg

60

120

180

240

300

321



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

<220>
<223>

<400>

38
9
PRT

Artificial Sequence

synthetic polypeptide

38

Leu Gln Tyr Asp Glu Phe Pro Tyr Thr

1

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

<220>
<223>

<400>
Gln Val
1

Ser Val

Trp Met

Gly Tyr

Lys Asp

65

Met Gln

39
444
PRT

5

Artificial Sequence

synthetic polypeptide

39

His

Asn

His

35

Ile

Lys

Leu

Leu

Leu

20

Trp

Asn

Ala

Ser

Gln

Ser

Val

Pro

Thr

Ser
85

Gln

Cys

Lys

Ser

Leu

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Thr

Gly

Ala

Arg

40

Gly

Thr

Tyr

Ala

Ser

25

Pro

Leu

Asp

Asp

Glu

10

Gly

Gly

Ala

Lys

Asp
90

Leu

Tyr

Gln

Lys

Ser

75

Ser

Ala

Ala

Gly

Tyr

60

Ser

Ala

Lys

Phe

Leu

45

Asn

Asn

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Gly

Leu

Leu

Cys

145

Ser

Ser

Asn

Asn

Pro

225

Pro

Thr

Asn

Arg

Arg

Val

Ala

130

Leu

Gly

Ser

Phe

Thr

210

Pro

Pro

Cys

Trp

Glu

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

Leu

100

Val

Cys

Lys

Leu

Leu

180

Thr

Val

Pro

Pro

Val

260

Val

Gln

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Ala

Lys

245

Val

Asp

Phe

Ser

Ala

Arg

Tyr

150

Ser

Ser

Thr

Lys

Pro

230

Asp

Asp

Gly

Asn

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

Trp

Ser

120

Thr

Pro

Val

Ser

Thr

200

Val

Val

Leu

Ser

Glu

280

Thr

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Ala

Met

His

265

Val

Phe

Ala

Lys

Glu

Pro

Thr

170

Val

Asn

Arg

Gly

Ile

250

Glu

His

Arg

Tyr

Gly

Ser

Val

155

Phe

Val

Val

Lys

Pro

235

Ser

Asp

Asn

Val

Trp

Pro

Thr

140

Thr

Pro

Thr

Asp

Cys

220

Ser

Arg

Pro

Ala

Val

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Val

Thr

Glu

Lys

285

Ser

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Glu

Leu

Glu

255

Gln

Lys

Leu

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Cys

Phe

240

Val

Phe

Pro

Thr



Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Tyr

290

Val

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

<400>

His

Lys

Gln

Met

355

Pro

Asn

Leu

Val

Gln

435

40
214
PRT

Gln

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe

420

Lys

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Ser

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Lys

Cys

Leu

295

Leu

Ala

Pro

Gln

Ala

375

Thr

Leu

Ser

Ser

Artificial Sequence

synthetic polypeptide

40

Asn

Pro

Gln

Val

360

Val

Pro

Thr

Val

Leu
440

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Met

425

Ser

Lys

Glu

330

Tyr

Leu

Trp

Met

Asp

410

His

Pro

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

300

Tyr

Thr

Leu

Cys

Ser

380

Asp

Ser

Ala

Lys

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Val

320

Thr

Arg

Gly

Pro

Ser

400

Gln

His

Asp Ile Lys Met Thr Gln Ser Pro Ser Ser Ile Tyr Ala Ser Leu Gly



Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Arg

Ser

Arg

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Val

Trp

35

Ala

Ser

Met

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Thr

20

Phe

Asn

Gly

Gly

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Lys

Pro

40

Asp

Ser

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gln

Ser

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Gly

Pro

Ser

60

Asn

Asp

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ile

Lys

45

Arg

Ser

Glu

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Asn

30

Thr

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Tyr

Ile

Gly

Tyr

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

41
118
PRT

Artificial Sequence

synthetic polypeptide

41

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Val

Met

Tyr

50

Asp

Gln

Arg

Val

<210>
<211>
<212>

Lys

His
35

Ile

Lys

Leu

Trp

Thr

115

42
354
DNA

Leu

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Gln

Cys

Lys

Ser

Leu

70

Leu

Ser

Ala

Ser

Lys

Gln

Ser

55

Thr

Thr

Ala

Gly

Ala

Arg

40

Gly

Ala

Tyr

Trp

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe
105

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Leu

Tyr

Gln

Lys

Ser

75

Ser

Tyr

Ala

Thr

Gly

Ser

60

Ser

Ala

Trp

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr



<213>

<220>
<223>

<400> 42
caggtccagc

tcctgcaagg
cctggacagg
aatcagaagt
atgcagctga
ctttcggect
<210> 43
<211> 5
<212> PRT

<213>

<220>
<223>

<400> 43

tgcagcagtc
cttctggcta
gtctggaatg
tcaaggacaa
gcagcctgac

ggtttgctta

Ser Tyr Trp Met His

1

<210> 44
<211> 17
<212> PRT
<213>

<220>
<223>

<400> 44

5

Artificial Sequence

synthetic polynucleotide

tggggctgaa

cacctttact
gattggatac
ggccacattg

atatgaggac

ctggggccaa

Artificial Sequence

synthetic polypeptide

Artificial Sequence

synthetic polypeptide

ctggcaaaac
agttactgga
attaatccta
actgcagaca

tctgcagtct

gggactctgg

ctggggectc
tgcactgggt
gcagtggtta
aatcctccag
attactgtgg

tcactgtctc

agtgaagctg
aaaacagagg
tactaagtcc
cacagcctac
aagatggtta

tgca

Tyr Ile Asn Pro Ser Ser Gly Tyr Thr Lys Ser Asn Gln Lys Phe Lys

1

Asp

5

10

15

60

120

180

240

300

354



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

<220>
<223>

<400>

45
9
PRT

Artificial Sequence

synthetic polypeptide

45

Trp Leu Leu Ser Ala Trp Phe Ala Tyr

1

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

<220>
<223>

<400>

46
107
PRT

5

Artificial Sequence

synthetic polypeptide

46

Asp Ile Arg

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ser

Arg

50

Gly

Asp

Phe

Val

Trp

35

Ser

Ser

Met

Gly

Met

Thr

20

Phe

Asn

Gly

Gly

Gly

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Met

Gln

Ser

Pro

Ile

75

Tyr

Lys

Tyr

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Asp

Ser

Asn

30

Ser

Phe

Leu

Phe

Leu

15

Thr

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Tyr

80

Tyr



100 105

<210> 47

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 47
gacatcagga tgacccagtc tccatcttcc atgtatgcat

atcacttgca aggcgagtca ggacattaat acctatttaa
ggaaaatctc ctaagtccct gatctatcgc tcaaacatct
agattcagtg gcagtggatc tggtcaagat tattctctca
gaggatatgg gaatttatta ttgtctacag tatgatgact
gggaccaagc tggaaataaa a

<210> 48

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 48

Lys Ala Ser Gln Asp Ile Asn Thr Tyr Leu Ser
1 5 10

<210> 49

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 49

Arg Ser Asn Ile Leu Val Asp

ctctaggaga gagagtcact
gctggttcca gcagaaacca
tggtagatgg ggtcccatca
ccatcagcag cctggagtat

ttccgtacac gttcggaggg

60

120

180

240

300

321



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

<220>
<223>

<400>

50
9
PRT

Artificial Sequence

synthetic polypeptide

50

Leu Gln Tyr Asp Asp Phe Pro Tyr Thr

1

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

<220>
<223>

<400>
Gln Val
1

Ser Val

Trp Met

Gly Tyr

Lys Asp

65

Met Gln

51
444
PRT

5

Artificial Sequence

synthetic polypeptide

51

Gln

Lys

His

35

Ile

Lys

Leu

Leu

Leu

20

Trp

Asn

Ala

Ser

Gln

Ser

Val

Pro

Thr

Ser
85

Gln

Cys

Lys

Ser

Leu

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Thr

Gly

Ala

Arg

40

Gly

Ala

Tyr

Ala

Ser

25

Pro

Tyr

Asp

Glu

Glu

10

Gly

Gly

Thr

Lys

Asp
90

Leu

Tyr

Gln

Lys

Ser

75

Ser

Ala

Thr

Gly

Ser

60

Ser

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Gly

Leu

Leu

Cys

145

Ser

Ser

Asn

Asn

Pro

225

Pro

Thr

Asn

Arg

Arg

Val

Ala

130

Leu

Gly

Ser

Phe

Thr

210

Pro

Pro

Cys

Trp

Glu

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

Leu

100

Val

Cys

Lys

Leu

Leu

180

Thr

Val

Pro

Pro

Val

260

Val

Gln

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Ala

Lys

245

Val

Asp

Phe

Ser

Ala

Arg

Tyr

150

Ser

Ser

Thr

Lys

Pro

230

Asp

Asp

Gly

Asn

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

Trp

Ser

120

Thr

Pro

Val

Ser

Thr

200

Val

Val

Leu

Ser

Glu

280

Thr

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Ala

Met

His

265

Val

Phe

Ala

Lys

Glu

Pro

Thr

170

Val

Asn

Arg

Gly

Ile

250

Glu

His

Arg

Tyr

Gly

Ser

Val

155

Phe

Val

Val

Lys

Pro

235

Ser

Asp

Asn

Val

Trp

Pro

Thr

140

Thr

Pro

Thr

Asp

Cys

220

Ser

Arg

Pro

Ala

Val

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Val

Thr

Glu

Lys

285

Ser

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Glu

Leu

Glu

255

Gln

Lys

Leu

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Cys

Phe

240

Val

Phe

Pro

Thr



Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Tyr

290

Val

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

<400>

His Gln

Lys Gly

Gln Pro
340

Met Thr
355

Pro Ser

Asn Tyr

Leu Tyr

Val Phe
420

Gln Lys
435

52
448
PRT

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Ser

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Lys

Cys

Leu

295

Leu

Ala

Pro

Gln

Ala

375

Thr

Leu

Ser

Ser

Artificial Sequence

synthetic polypeptide

52

Asn

Pro

Gln

Val

360

Val

Pro

Thr

Val

Leu
440

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Met

425

Ser

Lys

Glu

330

Tyr

Leu

Trp

Met

Asp

410

His

Pro

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

300

Tyr

Thr

Leu

Cys

Ser

380

Asp

Ser

Ala

Lys

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Val

320

Thr

Arg

Gly

Pro

Ser

400

Gln

His

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Lys Pro Gly Ala



Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Val

Met

Tyr

50

Asp

Gln

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Lys

His

35

Ile

Lys

Leu

Trp

Thr

115

Pro

Val

Ala

Gly

Gly
195

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Ser

Lys

Leu

Leu

180

Thr

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Cys

Lys

Ser

Leu

70

Leu

Ser

Ala

Lys

Tyr

150

Ser

Ser

Thr

Lys

Gln

Ser

55

Thr

Thr

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Ala

Arg

40

Gly

Ala

Tyr

Trp

Ser

120

Thr

Pro

Val

Ser

Ile
200

Ser

25

Pro

Tyr

Asp

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Tyr

Gln

Lys

Ser

75

Ser

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Thr

Gly

Ser

60

Ser

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Phe

Leu

45

Asn

Ser

Val

Gly

Ser

125

Ala

Val

Ala

Val

His
205

Thr

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser



Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Asp

Phe

Glu

Phe

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Lys

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Leu

Pro

375

Asn

Leu

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser



405

410

415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

420

425

430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

435

53
214
PRT

Artificial Sequence

synthetic polypeptide

53

Asp Ile Arg

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Arg

Ser

Arg

50

Gly

Asp

Phe

Ser

Val

Trp

35

Ser

Ser

Met

Gly

Val

Met

Thr

20

Phe

Asn

Gly

Gly

Gly

100

Phe

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

440

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Pro

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Met

Gln

Ser

Pro

Ile

75

Tyr

Lys

Glu

Tyr

Asp

Pro

Ser

60

Ser

Asp

Arg

Gln

445

Ala

Ile

Lys

45

Arg

Ser

Asp

Thr

Leu

Ser

Asn

30

Ser

Phe

Leu

Phe

Val

110

Lys

Leu

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Gly

Tyr

Ile

Gly

Tyr

80

Tyr

Ala

Gly



Thr

Lys

145

Glu

Ser

Ala

Phe

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

115

Ser

Gln

Val

Leu

Glu
195

Arg

54
119
PRT

Val

Trp

Thr

Thr

180

Val

Gly

Val

Lys

Glu

165

Leu

Thr

Glu

Cys

Val

150

Gln

Ser

His

Cys

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

synthetic polypeptide

54

120

Leu

Asn

Ser

Ala

Gly
200

Gln Val Gln Leu Lys Glu Ser Gly

1

5

Ser Leu Ser Ile Thr Cys Thr Val

20

Gly Val His Trp Val Arg Gln Pro

35

40

Gly Vval Ile Trp Ala Gly Gly Ser

Asn

Ala

Lys

Asp

185

Leu

Asn

Leu

Asp

170

Tyr

Ser

Phe

Gln

155

Ser

Glu

Ser

Tyr

140

Ser

Thr

Lys

Pro

Pro Gly Leu Val

10

Ser Gly Phe Ser

25

Pro Gly Lys Gly

Thr Asn Tyr Asn

125

Pro

Gly

Tyr

His

Val
205

Ala

Leu

Leu

45

Ser

Arg

Asn

Ser

Lys

190

Thr

Glu

Ser

Leu

175

Val

Lys

Ala

Gln

160

Ser

Tyr

Ser

Pro Ser Gln

15

Thr Asn Tyr

30

Glu Trp Leu

Ala Leu Met



50

55

Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys

65 70

75

Lys Met Asn Ser Leu Gln Ala Asp Asp Thr Ala

85

90

Arg Glu Arg Gly Ser Ser Trp Gly Thr Met Asp

100

Thr Ser Val Thr Vval Se
115

<210> 55

<211> 357

<212> DNA

<213> Artificial Sequ

<220>

<223> synthetic polyn

<400> 55
caggtgcagc tgaaggagtc

acttgcactg tctctgggtt
ccaggaaagg gtctggagtg
tcggctctca tgtccagact

aaaatgaaca gtctgcaagc

agtagctggg ggactatgga

<210> 56

<211> 5

<212> PRT

<213> Artificial Sequ

<220>
<223>

<400> 56

r Ser

ence

ucleotide

aggacctggc
ttcattaacc
gctgggagta
gagcatcagc
tgatgacaca

ctactggggt

ence

synthetic polypeptide

105

ctggtggegc
aactatggtg
atatgggctg
aaagacaact
gccatgtact

caaggaacct

60

Ser Gln Leu Phe Leu

80

Met Tyr Tyr Cys Ala

95

Tyr Trp Gly Gln Gly

110

cctcacagag
tacactgggt
gtggaagcac
ccaagagcca
actgtgccag

cagtcactgt

cctgtccatc
tcgccagect
aaattataat
acttttctta
agagaggggt

ctcctca

60

120

180

240

300

357



Asn Tyr Gly Val His
1 5

<210> 57

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 57

Val Ile Trp Ala Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Met Ser
1 5 10 15

<210> 58

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 58

Glu Arg Gly Ser Ser Trp Gly Thr Met Asp Tyr
1 5 10

<210> 59

<211> 106

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 59
Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly

1 5 10 15

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Arg Val Ser Tyr Met
20 25 30



His Trp Tyr

35

Thr
50

Asp Ser

Gly
65

Ser Gly

Asp Ala Ala

Phe Gly Gly

210> 60

<211> 318
<212> DNA
<213> Arti

<220>

<223> synt

<400> 60
caaattgttc

atgacctgca
acctccccca
ttcagtggca
gatgctgcca
accaagctgg
<210> 61

<211> 10

<212> PRT

<213> Arti

<220>

<223> synt

Gln Gln Lys Ser Gly

40

Gln Ala Ser

55

Leu Gly

Thr Ser Tyr Ser Leu

70

Thr Tyr Gln

85

Tyr Cys

Gly Thr Leu Glu

100

Lys

ficial Sequence

hetic polynucleotide

tcacccagtc tccagcaatc
gtgccagctc acgtgtaagt
aaagatggat ttatgacaca
gtgggtctgg gacctcttac
cttattactg ccagcagtgg

aaatgaga

ficial Sequence

hetic polypeptide

Thr Ser Pro

Val Pro Ala

Thr Ile Ser

75

Gln Trp Ser

90

Met
105

Arg

atgtctgcat
tacatgcact
tcccaactgg
tctctcacaa

agtagtaacc

Lys Arg Trp Ile Tyr
45

Arg Phe Ser Gly Ser
60

Ser Met Glu Ala Glu
80

Ser Asn Pro Tyr Thr
95

ctccagggga gaaggtcacc
ggtaccagca gaagtcaggc
cttctggagt ccctgectcgc
tcagcagcat ggaggctgaa

catacacgtt cggaggggssg

60

120

180

240

300

318



<400> 61

Ser Ala Ser Ser Arg Val Ser Tyr Met His
1 5 10

<210> 62

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 62

Asp Thr Ser Gln Leu Ala Ser
1 5

<210> 63

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 63

Gln Gln Trp Ser Ser Asn Pro Tyr Thr
1 5

<210> 64
<211> 445
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 64
Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln

1 5 10 15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Asn Tyr



Gly

Gly

Ser

65

Lys

Arg

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Val

Val

50

Arg

Met

Glu

Ser

Leu

130

Cys

Ser

Ser

Asn

Asn
210

His

35

Ile

Leu

Asn

Arg

Val

115

Ala

Leu

Gly

Ser

Phe

195

Thr

20

Trp

Trp

Ser

Ser

Gly

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Val

Ala

Ile

Leu

85

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Arg

Gly

Ser

70

Gln

Ser

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Gln

Gly

55

Lys

Ala

Trp

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys
215

Pro

40

Ser

Asp

Asp

Gly

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Thr

25

Pro

Thr

Asn

Asp

Thr

105

Ser

Thr

Pro

Val

Ser

185

Thr

Val

Gly

Asn

Ser

Thr

90

Met

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Lys

Tyr

Lys

75

Ala

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Arg

Gly

Asn

60

Ser

Met

Tyr

Gly

Ser

140

Val

Phe

Val

Val

Lys
220

Leu

45

Ser

Gln

Tyr

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Cys

30

Glu

Ala

Leu

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Cys

Trp

Leu

Phe

Cys

95

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Val

Leu

Met

Leu

80

Ala

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Glu



Cys

225

Phe

Val

Phe

Pro

Thr

305

Val

Thr

Arg

Gly

Pro

385

Ser

Gln

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Pro

Pro

Cys

Trp

275

Glu

Val

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Cys

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Asn

Leu

Val

Pro

Pro

245

Val

Val

Gln

Gln

Gly

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Ala

230

Lys

Val

Asp

Phe

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Pro

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Pro

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Val

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

Ala

Met

250

His

Val

Phe

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Met

395

Asp

His

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Leu

240

Glu

Gln

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



420

425

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

435

65
213
PRT

Artificial Sequence

synthetic polypeptide

65

Gln Ile Val Leu

1

Glu

His

Asp

Gly

65

Asp

Phe

Ser

Ala

Lys

Trp

Thr

50

Ser

Ala

Gly

Val

Ser

Val

Tyr

35

Ser

Gly

Ala

Gly

Phe

115

Val

Thr

20

Gln

Gln

Thr

Thr

Gly

100

Ile

Val

Thr

Met

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Gln

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Pro

Leu

Ser

Cys

Ser

Ser

55

Ser

Cys

Leu

Pro

Leu

440

Pro

Ser

Gly

40

Gly

Leu

Gln

Glu

Ser

120

Asn

Ala

Ala

25

Thr

Val

Thr

Gln

Met

105

Asp

Asn

Ile

10

Ser

Ser

Pro

Ile

Trp

90

Arg

Glu

Phe

Met

Ser

Pro

Ala

Ser

75

Ser

Arg

Gln

Tyr

Ser

Arg

Lys

Arg

60

Ser

Ser

Thr

Leu

Pro

445

Ala

Val

Arg

45

Phe

Met

Asn

Val

Lys

125

Arg

430

Ser

Ser

30

Trp

Ser

Glu

Pro

Ala

110

Ser

Glu

Pro

15

Tyr

Ile

Gly

Ala

Tyr

95

Ala

Gly

Ala

Gly

Met

Tyr

Ser

Glu

80

Thr

Pro

Thr

Lys



Val

145

Ser

Thr

Cys

Asn

130

Gln

Val

Leu

Glu

Arg
210

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

<220>
<223>

<400>

135

Trp Lys Val Asp Asn Ala
150

Thr Glu Gln Asp Ser Lys
165

Thr Leu Ser Lys Ala Asp
180

Val Thr His Gln Gly Leu
195 200

Gly Glu Cys

66
119
PRT
Artificial Sequence

synthetic polypeptide

66

Gln Val Gln Leu Val Gln Ser Gly

1

Ser Val Lys Met Ser Cys Lys Ala

20

Asn Met His Trp Val Arg Gln Ser

35 40

Gly Tyr Ile Lys Pro His Asn Ala

50

55

Glu Gly Arg Ala Thr Leu Thr Val

Leu

Asp

Tyr

185

Ser

Ala

Ser

25

Pro

Gly

Asp

Gln

Ser

170

Glu

Ser

Glu

10

Gly

Gly

Thr

Thr

Ser

155

Thr

Lys

Pro

Val

Tyr

Lys

Thr

Ser

140

Gly

Tyr

His

Val

Lys

Thr

Ser

Tyr

60

Ala

Asn

Ser

Lys

Thr
205

Lys

Phe

Leu

45

Asn

Ser

Ser

Leu

Val

190

Lys

Pro

Thr

30

Glu

Pro

Thr

Gln Glu
160

Ser Ser
175

Tyr Ala

Ser Phe

Gly Ala

15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr



65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Arg Ser Asp Phe Leu Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr VvVal Ser Ser
115

<210> 67

<211> 119

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 67
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Met His Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Lys Pro His Asn Ala Gly Thr Thr Tyr Asn Pro Lys Phe
50 55 60

Glu Gly Arg Ala Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Arg Ser Asp Phe Leu Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly



100

Thr Thr Val Thr VvVal Ser Ser

Artificial Sequence

synthetic polypeptide

115
<210> 68
<211> 108
<212> PRT
<213>
<220>
<223>
<400> 68
Asp Ile Gln
1
Asp Arg Val
Tyr Leu His
35
Ile Tyr Ser
50
Gly Ser Gly
65
Pro Glu Asp
Leu Thr Phe
<210> 69
<211> 108
<212> PRT
<213>

Met

Thr

20

Trp

Thr

Ser

Phe

Gly
100

Thr

Ile

Tyr

Ser

Gly

Ala

85

Ala

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Artificial Sequence

Pro

Thr

Lys

40

Ala

Phe

Tyr

Lys

105

Ser

Ala

25

Pro

Ser

Thr

Cys

Leu
105

Ser

10

Ser

Gly

Gly

Leu

His

90

Glu

Leu

Ser

Lys

Val

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Ala

Val

Pro

45

Ser

Ser

His

110

Ser

Ser

30

Lys

Arg

Ser

Arg

Val

15

Ser

Leu

Phe

Leu

Ser
95

Gly

Ser

Leu

Ser

Gln

80

Pro



<220>
<223>

<400>
Asp Ile
1

Asp Arg

Tyr Leu

Ile Tyr
50

Gly Ser
65

Pro Glu

Leu Thr

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

<220>
<223>

<400>

synthetic polypeptide

69

Gln

Val

His

35

Ser

Gly

Asp

Phe

70
108
PRT

Met

Thr

20

Trp

Thr

Ser

Phe

Gly
100

Thr

Ile

Tyr

Ser

Gly

Ala

85

Ala

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Artificial Sequence

synthetic polypeptide

70

Pro

Thr

Lys

40

Ala

Tyr

Tyr

Lys

Ser

Ala

25

Pro

Ser

Thr

Cys

Leu
105

Ser

10

Ser

Gly

Gly

Leu

His

90

Glu

Leu

Ser

Ser

Val

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Ala

Val

Pro

45

Ser

Ser

His

Ser

Ser

30

Lys

Arg

Ser

Arg

Val

15

Ser

Leu

Phe

Leu

Ser
95

Gly

Ser

Trp

Ser

Gln

80

Pro

Asp Ile Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Thr Ala Ser Ser Ser Val Ser Ser Ser

20

25

30



Tyr

Ile

Gly

65

Pro

Leu

Leu

Tyr

50

Ser

Glu

Thr

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

<220>
<223>

<400>

His
35

Ser

Gly

Asp

Phe

71
449
PRT

Trp Tyr Gln

Thr Ser Asn

Ser Gly Thr
70

Phe Ala Thr
85

Gly Ala Gly
100

Gln

Leu

55

Asp

Tyr

Thr

Artificial Sequence

synthetic polypeptide

71

Gln Val Gln

1

Ser Val Lys

Asn Met His

35

Gly Tyr Ile

50

Glu Gly Arg

65

Leu Val Gln
5

Met Ser Cys
20

Trp Val Arg

Lys Pro His

Ala Thr Leu
70

Ser

Lys

Gln

Asn

55

Thr

Lys

40

Ala

Tyr

Tyr

Lys

Gly

Ala

Ser

40

Ala

Val

Pro

Ser

Thr

Cys

Leu
105

Ala

Ser

25

Pro

Gly

Asp

Gly

Gly

Leu

His

90

Glu

Glu

10

Gly

Gly

Thr

Thr

Ser

Val

Thr

75

Gln

Ile

Val

Tyr

Lys

Thr

Ser
75

Ser

Pro

60

Ile

Tyr

Lys

Lys

Thr

Ser

Tyr

60

Ala

Pro

45

Gly

Ser

His

Lys

Phe

Leu

45

Asn

Ser

Lys

Arg

Ser

Arg

Pro

Thr

30

Glu

Pro

Thr

Leu Trp

Phe Ser

Leu Gln

80

Ser Pro
95

Gly Ala

15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80



Met

Val

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Glu

Arg

Thr

Leu

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Leu

Ser

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

Ser

Asp

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Ser

85

Phe

Val

Ser

Lys

Leu

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Leu

Leu

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Tyr

Ser

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Ser

Trp

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Lys

Pro

Lys

Val

Tyr

Glu

Tyr

105

Ser

Thr

Pro

Val

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Asp

90

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Thr

Asp

Lys

Gly

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Ala

Val

Gly

Gly

140

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

95

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn



Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

<210>
<211>
<212>

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His
435

72
449
PRT

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Ser

405

Gln

His

Arg

Val

310

Ser

Lys

Asp

Phe

Glu

390

Phe

Gly

Tyr

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

280

Glu

His

Lys

Gln

Leu

360

Pro

Asn

Leu

Val

Gln
440

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Pro

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly



<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 72
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Met His Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Lys Pro His Asn Ala Gly Thr Thr Tyr Asn Pro Lys Phe
50 55 60

Glu Gly Arg Ala Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Arg Ser Asp Phe Leu Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175



Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

Leu

Tyr

200

Lys

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu



370

Ser Asn Gly Gln Pro Glu

385

390

Asp Ser Asp Gly Ser Phe

405

Ser Arg Trp Gln Gln Gly

420

Ala Leu His Asn His Tyr

435
Lys
<210> 73
<211> 215
<212> PRT
<213>
<220>
<223>
<400> 73
Asp Ile Gln
1
Asp Arg Val
Tyr Leu His
35
Ile Tyr Ser
50

Gly Ser Gly

Met

Thr

20

Trp

Thr

Ser

Thr Gln

Ile Thr

Tyr Gln

Ser Asn

Gly Thr

375

Asn

Phe

Asn

Thr

Artificial Sequence

synthetic polypeptide

Ser

Cys

Gln

Leu

55

Asp

Asn

Leu

Val

Gln
440

Pro

Thr

Lys

40

Ala

Phe

Tyr

Tyr

Phe

425

Lys

Ser

Ala

25

Pro

Ser

Thr

Lys Thr
395

Ser Lys
410

Ser Cys

Ser Leu

Ser Leu

10

Ser Ser

Gly Lys

Gly Vval

Leu Thr

380

Thr

Leu

Ser

Ser

Ser

Ser

Ala

Pro

60

Ile

Pro

Thr

Val

Leu
445

Ala

Val

Pro

45

Ser

Ser

Pro Val Leu

400

Val Asp Lys

415

Met His Glu

430

Ser Pro Gly

Ser

Ser

30

Lys

Arg

Ser

Val

15

Ser

Leu

Phe

Leu

Gly

Ser

Leu

Ser

Gln



65

Pro

Leu

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

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

<220>
<223>

<400>

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys
195

Asn

74
215
PRT

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Ala

85

Ala

Phe

Val

Trp

Thr

165

Thr

Val

Gly

70

Thr

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

Artificial Sequence

synthetic polypeptide

74

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala

185

Gly

His

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

His

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Ser

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



Asp

Tyr

Ile

Gly

65

Pro

Leu

Ala

Gly

Ala

145

Gln

Ser

Tyr

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Val

His

35

Ser

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys
195

Thr

20

Trp

Thr

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Ile

Tyr

Ser

Gly

Ala

85

Ala

Phe

Val

Trp

Thr

165

Thr

Val

Thr

Gln

Asn

Thr

70

Thr

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Cys

Gln

Leu

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Thr

Lys

40

Ala

Tyr

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Ala

25

Pro

Ser

Thr

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala

185

Gly

10

Ser

Gly

Gly

Leu

His

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ser

Ser

Val

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Val

Pro

45

Ser

Ser

His

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ser

30

Lys

Arg

Ser

Arg

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

15

Ser

Leu

Phe

Leu

Ser

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Trp

Ser

Gln

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

75
215
PRT

215

Artificial Sequence

synthetic polypeptide

75

Asp Ile Val Met

1

Asp

Tyr

Ile

Gly

65

Pro

Leu

Ala

Gly

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr
130

Val

His

35

Ser

Gly

Asp

Phe

Ser

115

Ala

Thr

20

Trp

Thr

Ser

Phe

Gly

100

Val

Ser

Thr

Ile

Tyr

Ser

Gly

Ala

85

Ala

Phe

Val

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

Ile

Val

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Phe

Cys
135

Pro

Thr

Lys

40

Ala

Tyr

Tyr

Lys

Pro

120

Leu

Ser

Ala

25

Pro

Ser

Thr

Cys

Leu

105

Pro

Leu

Ser

10

Ser

Gly

Gly

Leu

His

90

Glu

Ser

Asn

Leu

Ser

Ser

Val

Thr

75

Gln

Ile

Asp

Asn

Ser

Ser

Ser

Pro

60

Ile

Tyr

Lys

Glu

Phe
140

Ala

Val

Pro

45

Gly

Ser

His

Arg

Gln

125

Tyr

Ser

Ser

30

Lys

Arg

Ser

Arg

Thr

110

Leu

Pro

Val

15

Ser

Leu

Phe

Leu

Ser

95

Val

Lys

Arg

Gly

Ser

Trp

Ser

Gln

80

Pro

Ala

Ser

Glu



Ala Lys
145

Gln Glu

Ser Ser

Tyr Ala

Ser Phe
210

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

<220>
<223>

<400>

Gln Val
1

Ser Val

Trp Met

Gly Tyr
50

Lys Asp
65

Val Gln Trp Lys Val Asp
150

Ser Val Thr Glu Gln Asp
165

Thr Leu Thr Leu Ser Lys
180

Cys Glu Val Thr His Gln
195 200

Asn Arg Gly Glu Cys
215

76

118

PRT

Artificial Sequence

synthetic polypeptide
76
Gln Leu Val Gln Ser Gly

5

Lys Val Ser Cys Lys Ala
20

His Trp Val Arg Gln Ala
35 40

Ile Asn Pro Ser Ser Gly
55

Arg Val Thr Met Thr Ala
70

Asn Ala Leu

155

Ser Lys Asp

170

Ala Asp Tyr

185

Gly Leu Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

10

Gly

Gly

Thr

Thr

Val

Tyr

Gln

Lys

Ser
75

Gln

Ser

Glu

Ser

Lys

Thr

Gly

Ser

60

Thr

Ser

Thr

Lys

Pro
205

Lys

Phe

Leu

45

Asn

Ser

Gly

Tyr

His

190

Val

Pro

Thr

30

Glu

Gln

Thr

Asn

Ser

175

Lys

Thr

Gly

15

Ser

Trp

Lys

Ala

Ser

160

Leu

Val

Lys

Ala

Tyr

Met

Phe

Tyr
80



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85

90

95

Gly Arg Trp Leu Leu Ser Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr

100

Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

77
118
PRT

Artificial Sequence

synthetic polypeptide

77

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Val

Met

Tyr

50

Asp

Glu

Arg

Lys

His

35

Ile

Arg

Leu

Trp

Leu

Val

20

Trp

Asn

Val

Ser

Leu
100

Val

Ser

Val

Pro

Thr

Ser

85

Leu

Gln

Cys

Arg

Ser

Leu

70

Leu

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Gly

Ala

Arg

40

Gly

Ala

Ser

Trp

105

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe
105

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Val

Tyr

Gln

Lys

Ser

75

Thr

Tyr

Lys

Thr

Gly

Ser

60

Thr

Ala

Trp

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

Thr



Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

78
118
PRT

Artificial Sequence

synthetic polypeptide

78

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Val

Met

Tyr

50

Asp

Glu

Arg

Val

<210>
<211>
<212>

Lys

His
35

Ile

Arg

Leu

Trp

Thr

115

79
107
PRT

Leu

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Gln

Cys

Arg

Ser

Leu

70

Leu

Ser

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Gly

Ala

Arg

40

Gly

Ala

Ser

Trp

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe
105

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Val

Tyr

Gln

Lys

Ser

75

Thr

Tyr

Lys

Thr

Gly

Ser

60

Thr

Ala

Trp

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr



Artificial Sequence

synthetic polypeptide

Met

Thr

20

Phe

Asn

Gly

Ala

Gln
100

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Val

55

Phe

Tyr

Lys

Artificial Sequence

synthetic polypeptide

<213>

<220>

<223>

<400> 79

Asp Ile Gln

1

Asp Arg Val

Leu Ser Trp
35

Tyr Arg Ser

50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

<210> 80

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 80

Pro

Lys

Pro

40

Asp

Thr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Asp

Ser

Asn

30

Ser

Phe

Leu

Phe

Val

15

Thr

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile Asn Thr Tyr



Leu Ser Trp
35

Tyr Arg Ser
50

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

<210> 81
<211> 448
<212> PRT

20

Phe Gln

Asn Ile

Gly Gln

Ala Ile

85

Gln Gly
100

Gln Lys

Leu Val
55

Asp Tyr
70

Tyr Tyr

Thr Lys

<213> Artificial Sequence

<220>

<223> synthetic polypeptide

<400> 81
Gln Val Gln
1

Ser Val Lys

Trp Met His
35

Gly Tyr Ile
50

Lys Asp Arg

Leu Val
5

Val Ser

20

Trp Val

Asn Pro

Val Thr

Gln Ser

Cys Lys

Arg Gln

Ser Ser

55

Met Thr

Pro

40

Asp

Thr

Cys

Leu

Gly

Ala

Ala

40

Gly

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ala

Ser

25

Pro

Tyr

Asp

Lys

Val

Thr

Gln

90

Ile

Glu

10

Gly

Gly

Thr

Thr

30

Ser Pro Lys Ser
45

Pro Ser Arg Phe
60

Ile Ser Ser Leu
75

Tyr Asp Asp Phe

Lys

Val Lys Lys Pro

Tyr Thr Phe Thr
30

Gln Gly Leu Glu
45

Lys Ser Asn Gln
60

Ser Thr Ser Thr

Leu Ile

Ser Gly

Gln Pro

80

Pro Tyr
95

Gly Ala

15

Ser Tyr

Trp Met

Lys Phe

Ala Tyr



65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Leu

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Ser

Leu

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val
260

Ser

85

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

70

Leu

Ser

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Arg

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

Val

Ser

Trp

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val
265

Asp

90

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

75

Thr

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Val

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu
270

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro



Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

Lys Phe
275

Lys Pro

Leu Thr

Lys Val

Lys Ala
340

Ser Arg
355

Lys Gly

Gln Pro

Gly Ser

Gln Gln
420

Asn His
435

82
448
PRT

Asn

Arg

Val

Ser

325

Lys

Asp

Phe

Glu

Phe

405

Gly

Tyr

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Tyr

Glu

295

His

Lys

Gln

Leu

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

Val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



<220>
<223> synthetic polypeptide

<400> 82
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met His Trp Val Arg Gln Arg Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Ile Asn Pro Ser Ser Gly Tyr Thr Lys Ser Asn Gln Lys Phe
50 55 60

Lys Asp Arg Val Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Gly Arg Trp Leu Leu Ser Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser



Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val
370

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Asp

Phe

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Leu

Pro
375

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val
380

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser



Asn Gly Gln
385

Ser Asp Gly

Arg Trp Gln

Leu His Asn
435

<210> 83

<211> 448
<212> PRT
<213>

<220>
<223>

<400> 83

Gln Val Gln
1

Ser Val Lys

Trp Met His
35

Gly Tyr Ile
50

Lys Asp Arg
65

Met Glu Leu

Pro

Ser

Gln

420

His

Leu

Leu

20

Trp

Asn

Ala

Ser

Glu

Phe

405

Gly

Tyr

Gln

Ser

Val

Pro

Thr

Ser
85

Asn

390

Phe

Asn

Thr

Gln

Cys

Arg

Ser

Leu

70

Leu

Asn

Leu

Val

Gln

Artificial Sequence

synthetic polypeptide

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Tyr

Phe

Lys
440

Gly

Ala

Arg

40

Gly

Ala

Ser

Lys

Ser

Ser

425

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Thr

Lys

410

Cys

Leu

Glu

10

Gly

Gly

Thr

Thr

Asp
90

Thr

395

Leu

Ser

Ser

Val

Tyr

Gln

Lys

Ser

75

Thr

Pro

Thr

Val

Leu

Lys

Thr

Gly

Ser

60

Thr

Ala

Pro

Val

Met

Ser
445

Lys

Phe

Leu

45

Asn

Ser

Val

Val

Asp

His

430

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

Lys

415

Glu

Gly

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Asp

400

Ser

Ala

Lys

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Ser

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu

Trp

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val



Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

84
214
PRT

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Gln

420

His

Val

Ser

325

Lys

Asp

Phe

Glu

Phe

405

Gly

Tyr

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

295

His

Lys

Gln

Leu

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

synthetic polypeptide

84

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Arg

Ser

Arg

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Val

Trp

35

Ser

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Thr

20

Phe

Asn

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Lys

Val

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Lys

Pro

40

Asp

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Asp

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ile

Lys

45

Arg

Ser

Asp

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Asn

30

Ser

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

85
214
PRT

Artificial Sequence

synthetic polypeptide

85

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Arg

Ser

Arg

50

Gly

Asp

Phe

Ser

Ala
130

Val

Trp

35

Ser

Ser

Phe

Gly

Val

115

Ser

Met

Thr

20

Phe

Asn

Gly

Ala

Gln

100

Phe

Val

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Val

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

Leu
135

Pro

Lys

Pro

40

Asp

Thr

Cys

Leu

Pro

120

Leu

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Gln

Ser

Pro

Ile

75

Tyr

Lys

Glu

Phe

Ser

Asp

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr
140

Ala

Ile

Lys

45

Arg

Ser

Asp

Thr

Leu

125

Pro

Ser

Asn

30

Ser

Phe

Leu

Phe

Val

110

Lys

Arg

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala



Lys Val Gln

145

Glu Ser Val

Ser Thr Leu

Ala Glu

195

Cys

Phe Asn

210

Arg

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

86
442
PRT

<220>
<223>
<400> 86
Gln Val Gln
1

Ser Val Lys

Trp Met His
35

Gly Tyr Ile
50

Lys Asp Arg
65

Trp Lys

150

Thr Glu

165

Thr
180

Leu

Val Thr

Gly Glu Cys

Leu Val Gln
5

Val Ser Cys
20

Trp Val Arg

Asn Pro Ser

Val Thr Met
70

Artificial Sequence

synthetic polypeptide

Ser

Lys

Gln

Ser

55

Thr

Val Asp Asn

Gln Asp Ser

Ser Lys Ala

His Gln Gly

200

Gly

Ala

Ala

40

Gly

Ala

Ala

Lys

Asp

185

Leu

Ala

Ser

25

Pro

Tyr

Asp

Leu

Asp

170

Tyr

Ser

Glu

10

Gly

Gly

Thr

Thr

Gln

155

Ser

Glu

Ser

Val

Tyr

Gln

Lys

Ser
75

Ser

Thr

Lys

Pro

Lys

Thr

Gly

Ser

60

Thr

Tyr

His

Val
205

Lys

Phe

Leu

45

Asn

Ser

Asn Ser Gln

160

Ser Leu Ser

175

Lys val Tyr

190

Thr Lys Ser

Pro

Thr

30

Glu

Gln

Thr

Gly

15

Ser

Trp

Lys

Ala

Ala

Tyr

Met

Phe

Tyr
80



Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Trp

Thr

Cys

225

Lys

Val

Phe

Glu

Arg

Val

Ala

130

Leu

Gly

Asp

Pro

Lys

210

Ile

Pro

Val

Val

Leu

Trp

Thr

115

Pro

Val

Ser

Leu

Ser

195

Val

Cys

Lys

Val

Asp

Ser

Leu

100

Val

Gly

Lys

Leu

Tyr

180

Glu

Asp

Thr

Asp

Asp

260

Asp

Ser

85

Leu

Ser

Ser

Gly

Ser

165

Thr

Thr

Lys

Val

Val

245

Ile

Val

Leu

Ser

Ser

Ala

Tyr

150

Ser

Leu

Val

Lys

Pro

230

Leu

Ser

Glu

Arg

Ala

Ala

Ala

135

Phe

Gly

Ser

Thr

Ile

215

Glu

Thr

Lys

Val

Ser

Trp

Lys

120

Gln

Pro

Val

Ser

Cys

200

Val

Val

Ile

Asp

His

Glu

Phe

105

Thr

Thr

Glu

His

Ser

185

Asn

Pro

Ser

Thr

Asp

265

Thr

Asp

90

Ala

Thr

Asn

Pro

Thr

170

Val

Val

Arg

Ser

Leu

250

Pro

Ala

Thr

Tyr

Pro

Ser

Val

155

Phe

Thr

Ala

Asp

Val

235

Thr

Glu

Gln

Ala

Trp

Pro

Met

140

Thr

Pro

Val

His

Cys

220

Phe

Pro

Val

Thr

Val

Gly

Ser

125

Val

Val

Ala

Pro

Pro

205

Gly

Ile

Lys

Gln

Gln

Tyr

Gln

110

Val

Thr

Thr

Val

Ser

190

Ala

Cys

Phe

Val

Phe

270

Pro

Tyr

95

Gly

Tyr

Leu

Trp

Leu

175

Ser

Ser

Lys

Pro

Thr

255

Ser

Arg

Cys

Thr

Pro

Gly

Asn

160

Gln

Thr

Ser

Pro

Pro

240

Cys

Trp

Glu



Glu Gln
290

His Gln
305

Ala Ala

Arg Pro

Met Ala

Pro Glu
370

Asn Tyr
385

Val Tyr

Thr Phe

Glu Lys

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

<220>
<223>

275

Phe Asn Ser Thr Phe
295

Asp Trp Leu Asn Gly
310

Phe Pro Ala Pro Ile
325

Lys Ala Pro Gln Val
340

Lys Asp Lys Val Ser
355

Asp Ile Thr Val Glu
375

Lys Asn Thr Gln Pro
390

Ser Lys Leu Asn Val
405

Thr Cys Ser Val Leu
420

Ser Leu Ser His Ser
435

87
442
PRT
Artificial Sequence

synthetic polypeptide

280

Arg

Lys

Glu

Tyr

Leu

360

Trp

Ile

Gln

His

Pro
440

Ser

Glu

Lys

Thr

345

Thr

Gln

Met

Lys

Glu

425

Gly

Val

Phe

Thr

330

Ile

Cys

Trp

Asp

Ser

410

Gly

Lys

Ser

Lys

315

Ile

Pro

Met

Asn

Thr

395

Asn

Leu

Glu

300

Cys

Ser

Pro

Ile

Gly

380

Asp

Trp

His

285

Leu

Arg

Lys

Pro

Thr

365

Gln

Gly

Glu

Asn

Pro

Val

Thr

Lys

350

Asp

Pro

Ser

Ala

His
430

Ile

Asn

Lys

335

Glu

Phe

Ala

Tyr

Gly

415

His

Met

Ser

320

Gly

Gln

Phe

Glu

Phe

400

Asn

Thr



<400>

87

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ala

130

Leu

Gly

Asp

Lys

His

35

Ile

Arg

Leu

Trp

Thr

115

Pro

Val

Ser

Leu

Leu

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Gly

Lys

Leu

Tyr
180

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Ser

Gly

Ser

165

Thr

Gln

Cys

Arg

Ser

Leu

70

Leu

Ser

Ser

Ala

Tyr

150

Ser

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Ala

Ala

135

Phe

Gly

Ser

Gly

Ala

Arg

40

Gly

Ala

Ser

Trp

Lys

120

Gln

Pro

Val

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe

105

Thr

Thr

Glu

His

Ser
185

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Thr

Asn

Pro

Thr

170

Val

Val

Tyr

Gln

Lys

Ser

75

Thr

Tyr

Pro

Ser

Val

155

Phe

Thr

Lys

Thr

Gly

Ser

60

Thr

Ala

Trp

Pro

Met

140

Thr

Pro

Val

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

Ser

125

Val

Val

Ala

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Thr

Thr

Val

Ser
190

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Tyr

Leu

Trp

Leu

175

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Thr



Trp

Thr

Cys

225

Lys

Val

Phe

Glu

His

305

Ala

Arg

Met

Pro

Asn

Pro

Lys

210

Ile

Pro

Val

Val

Gln

290

Gln

Ala

Pro

Ala

Glu

370

Tyr

Ser

195

Val

Cys

Lys

Val

Asp

275

Phe

Asp

Phe

Lys

Lys

355

Asp

Lys

Glu

Asp

Thr

Asp

Asp

260

Asp

Asn

Trp

Pro

Ala

340

Asp

Ile

Asn

Thr

Lys

Val

Val

245

Ile

Val

Ser

Leu

Ala

325

Pro

Lys

Thr

Thr

Val

Lys

Pro

230

Leu

Ser

Glu

Thr

Asn

310

Pro

Gln

Val

Val

Gln

Thr

Ile

215

Glu

Thr

Lys

Val

Phe

295

Gly

Ile

Val

Ser

Glu

375

Pro

Cys

200

Val

Val

Ile

Asp

His

280

Arg

Lys

Glu

Tyr

Leu

360

Trp

Ile

Asn

Pro

Ser

Thr

Asp

265

Thr

Ser

Glu

Lys

Thr

345

Thr

Gln

Met

Val

Arg

Ser

Leu

250

Pro

Ala

Val

Phe

Thr

330

Ile

Cys

Trp

Asp

Ala

Asp

Val

235

Thr

Glu

Gln

Ser

Lys

315

Ile

Pro

Met

Asn

Thr

His

Cys

220

Phe

Pro

Val

Thr

Glu

300

Cys

Ser

Pro

Ile

Gly

380

Asp

Pro

205

Gly

Ile

Lys

Gln

Gln

285

Leu

Arg

Lys

Pro

Thr

365

Gln

Gly

Ala

Cys

Phe

Val

Phe

270

Pro

Pro

Val

Thr

Lys

350

Asp

Pro

Ser

Ser

Lys

Pro

Thr

255

Ser

Arg

Ile

Asn

Lys

335

Glu

Phe

Ala

Tyr

Ser

Pro

Pro

240

Cys

Trp

Glu

Met

Ser

320

Gly

Gln

Phe

Glu

Phe



385

390

Val Tyr Ser Lys Leu Asn Val Gln

405

Thr Phe Thr Cys Ser Val Leu His

420

Glu Lys Ser Leu Ser His Ser Pro

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

<220>
<223>

<400>

435

88
214
PRT

Artificial Sequence

synthetic polypeptide

88

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ser

Arg

50

Gly

Asp

Phe

Val

Trp

35

Ser

Ser

Phe

Gly

Met

Thr

20

Phe

Asn

Gly

Ala

Gln

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Val

55

Phe

Tyr

Lys

440

Pro

Lys

Pro

40

Asp

Thr

Cys

Leu

Lys

Glu

425

Gly

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

395

400

Ser Asn Trp Glu Ala Gly Asn

410

Gly

Lys

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

415

Leu His Asn His His Thr

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Arg

Ala

Ile

Lys

45

Arg

Ser

Asp

Ala

430

Ser

Asn

30

Ser

Phe

Leu

Phe

Asp

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala



Pro

Gly

Asn

145

Asn

Ser

Thr

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Val
115

Ser

Lys

Trp

Leu

Glu

195

Arg

89
214
PRT

100

Ser

Val

Trp

Thr

Thr

180

Ala

Asn

Ile

Val

Lys

Asp

165

Leu

Thr

Glu

Phe

Cys

Ile

150

Gln

Thr

His

Cys

Pro

Phe

135

Asp

Asp

Lys

Lys

Artificial Sequence

synthetic polypeptide

89

Pro

120

Leu

Gly

Ser

Asp

Thr
200

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Ser

Asn

Glu

Asp

170

Tyr

Thr

Glu

Phe

Arg

155

Ser

Glu

Ser

Gln

Tyr

140

Gln

Thr

Arg

Pro

Leu

125

Pro

Asn

Tyr

His

Ile
205

110

Thr

Lys

Gly

Ser

Asn

190

Val

Ser

Asp

Val

Met

175

Ser

Lys

Gly

Ile

Leu

160

Ser

Tyr

Ser

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile Asn Thr Tyr

20

25

30

Leu Ser Trp Phe Gln Gln Lys Pro Gly Lys Ser Pro Lys Ser Leu Ile



Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Phe

Arg

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Asn
210

<210>
<211>
<212>

35

Ser

Ser

Phe

Gly

Val

115

Ser

Lys

Trp

Leu

Glu

195

Arg

90
448
PRT

Asn

Gly

Ala

Gln

100

Ser

Val

Trp

Thr

Thr

180

Ala

Asn

Ile

Gln

Ile

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Glu

Leu

Asp

70

Tyr

Thr

Phe

Cys

Ile

150

Gln

Thr

His

Cys

Val

55

Tyr

Tyr

Lys

Pro

Phe

135

Asp

Asp

Lys

Lys

40

Asp

Thr

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Thr
200

Gly

Leu

Leu

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Pro

Ile

75

Tyr

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

45

Arg

Ser

Asp

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Phe

Leu

Phe

Asp

110

Thr

Lys

Gly

Ser

Asn

190

Val

Ser

Gln

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Lys

Gly

Pro

80

Tyr

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser



<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 90
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Ile Asn Pro Ser Ser Gly Tyr Thr Lys Ser Asn Gln Lys Phe
50 55 60

Lys Asp Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Gly Arg Trp Leu Leu Ser Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175



Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Leu

Tyr

Arg

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Val

Val

Lys

Phe

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

Asn

Ser

220

Glu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser



370

Asn Gly
385

Ser Asp

Arg Trp

Leu His

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

<220>
<223>

<400>
Gln Val
1

Ser Val

Trp Met

Gly Tyr
50

Lys Asp
65

Met Glu

375

Gln Pro Glu Asn Asn Tyr
390

Gly Ser Phe Phe Leu Tyr
405

Gln Gln Gly Asn Val Phe
420

Asn His Tyr Thr Gln Lys
435 440
91

448

PRT

Artificial Sequence

synthetic polypeptide
91

Gln Leu Gln Gln Ser Gly

Lys Leu Ser Cys Lys Ala
20

His Trp Val Arg Gln Arg
35 40

Ile Asn Pro Ser Ser Gly
55

Arg Ala Thr Leu Thr Ala
70

Leu Ser Ser Leu Arg Ser

Lys

Ser

Ser

425

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Thr

Lys

410

Cys

Leu

Glu

10

Gly

Gly

Thr

Thr

Asp

Thr

395

Leu

Ser

Ser

Val

Tyr

Gln

Lys

Ser

75

Thr

380

Pro

Thr

Val

Leu

Lys

Thr

Gly

Ser

60

Thr

Ala

Pro

Val

Met

Ser
445

Lys

Phe

Leu

45

Asn

Ser

Val

Val

Asp

His

430

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

Lys

415

Glu

Gly

Gly

15

Ser

Trp

Lys

Ala

Tyr

Asp

400

Ser

Ala

Lys

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys
275

Leu

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

85

Leu

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Ser

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Arg

215

Pro

Lys

Val

Tyr

Trp

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val
280

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

90

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Phe

235

Thr

Val

Val

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Glu

Leu

Ser

Glu

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val
285

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala



Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Lys Pro

Leu Thr

Lys Val

Lys Ala
340

Ser Arg
355

Lys Gly

Gln Pro

Gly Ser

Gln Gln
420

Asn His
435

92
357
DNA

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

Gln

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

synthetic polynucleotide

92

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



caggtgcagc tggtgcagag cggcgccgag gtgaagaagc ccggcgeccag cgtgaagatg
agctgcaagg ccagcggcta caccttcacc gactacaaca tgcactgggt gagacagagc
cccggcaaga gcctggagtg gatcggctac atcaagcccc acaacgeccgg caccacctac
aaccccaagt tcgagggcag agccaccctg accgtggaca ccagcgccag caccgcctac
atggagctga gcagcctgag aagcgaggac accgccgtgt actactgcgt aagaagcgac

ttcctgtact ggtacttcga cgtgtggggec cagggcacca ccgtgaccgt gtcctca

<210> 93
<211> 357
<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 93
caggtgcagc tggtgcagag cggcgccgag gtgaagaagc ccggcgeccag cgtgaagatg

agctgcaagg ccagcggcta caccttcacc gactacaaca tgcactgggt gaagcagagc
cacggcaaga gcctggagtg gatcggctac atcaagcccc acaacgccgg caccacctac
aaccccaagt tcgagggcag agccaccctg accgtggaca ccagcgccag caccgcctac
atggagctga gaagcctgag aagcgaggac accgccgtgt actactgcgt aagaagcgat

tttctctact ggtatttcga tgtctggggc cagggcacca ccgtgaccgt gtcctca

<210> 94
<211> 324
<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 94
gacatccaga tgacccagag ccccagcagc ctgagcgcca gecgtgggecga cagagtgacc

atcacctgca ccgccagcag cagcgtgagc agcagctacc tgcactggta ccagcagaag

cccggcaagg cccccaaget gectgatctac agcaccagca acctggeccag cggegtgecc

60

120

180

240

300

357

60

120

180

240

300

357

60

120

180



agcagattca gcggcagcgg cagcggcacc gacttcaccc tgaccatcag cagcctgcag

cccgaggact tcgccaccta ctactgccac cagtatcatc gttccccget cacgttcggce

gccggcacca agctggagat caag

<210> 95

<211> 324
<212> DNA
<213>

<220>
<223>

<400> 95
gacatccaga

atcacctgca
cccggeageg
agcagattca
cccgaggact
gccggceacca
<210> 96

<211> 324
<212> DNA

<213>

<220>
<223>

<400> 96
gacatcgtga

atcacctgca
cccggcagcea
ggcagattca
cccgaggact

gccggcacca

tgacccagag
ccgccagcag
cccccaagcect
geggeagegs
tcgccaccta

agctggagat

tgacccagag
ccgccagcag
gccccaagcet
geggeagegs
tcgccaccta

agctggagat

Artificial Sequence

synthetic polynucleotide

ccccagcagc
cagcgtgagc
gtggatctac
cagcggcacc
ctactgccac

caag

Artificial Sequence

synthetic polynucleotide

ccccagcagc
cagcgtgagc
gtggatctac
cagcggcacc
ctactgccac

caag

ctgagcgcca
agcagctacc
agcaccagca
gactacaccc

cagtatcatc

ctgagcgcca
agcagctacc
agcaccagca
gactacaccc

cagtatcatc

gcgtgggcga
tgcactggta
acctggccag
tgaccatcag

gttccccgcet

gcgtgggcga
tgcactggta
acctggccag
tgaccatcag

gttccccgcet

cagagtgacc
ccagcagaag
cggecgtgccc
cagcctgcag

cacgttcggc

cagagtgacc
ccagcagaag
cggecgtgccc
cagcctgcag

cacgttcggc

240

300

324

60

120

180

240

300

324

60

120

180

240

300

324



<210> 97

<211> 1347

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

Z:ZZ;gciéc tggtgcagag cggcgccgag gtgaagaagc ccggcgccag cgtgaagatg 60
agctgcaagg ccagcggcta caccttcacc gactacaaca tgcactgggt gagacagagc 120
cccggcaaga gcctggagtg gatcggctac atcaagcccc acaacgeccgg caccacctac 180
aaccccaagt tcgagggcag agccaccctg accgtggaca ccagcgccag caccgcctac 240
atggagctga gcagcctgag aagcgaggac accgccgtgt actactgcgt aagaagcgac 300
ttcctgtact ggtacttcga cgtgtggggec cagggcacca ccgtgaccgt gtcctcaget 360
agcaccaagg gcccatcggt cttccccctg gcaccctcct ccaagagcac ctctgggggc 420
acagcggccc tgggctgect ggtcaaggac tacttccccg aaccggtgac ggtgtcgtgg 480
aactcaggcg ccctgaccag cggcgtgcac accttcccgg ctgtcctaca gtcctcagga 540
ctctactccc tcagcagcgt ggtgaccgtg ccctccageca gecttgggcac ccagacctac 600
atctgcaacg tgaatcacaa gcccagcaac accaaggtgg acaagaaagt tgagcccaaa 660
tcttgtgaca aaactcacac atgcccaccg tgcccagcac ctgaactcct ggggggaccg 720
tcagtcttcc tcttcccccc aaaacccaag gacaccctca tgatctcccg gacccctgag 780
gtcacatgcg tggtggtgga cgtgagccac gaagaccctg aggtcaagtt caactggtac 840
gtggacggcg tggaggtgca taatgccaag acaaagccgc gggaggagca gtacaacagc 900
acgtaccgtg tggtcagcgt cctcaccgtc ctgcaccagg actggctgaa tggcaaggag 960
tacaagtgca aggtctccaa caaagccctc ccagccccca tcgagaaaac catctccaaa 1020
gccaaagggc agccccgaga accacaggtg tacaccctgec ccccatcccg ggatgagttg 1080
accaagaacc aggtcagcct gacctgcctg gtcaaaggct tctatcccag cgacatcgcc 1140

gtggagtggg agagcaatgg gcagccggag aacaactaca agaccacgcc tcccgtgcetg 1200



gactccgacg gctccttctt cctctacagc aagctcaccg tggacaagag caggtggcag

caggggaacg tcttctcatg ctccgtgatg catgaggctc tgcacaacca ctacacgcag

aagagcctct ccctgtctcc gggtaaa

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

98
1347
DNA

<220>
<223>

<400> 98
caggtgcagc

agctgcaagg
cacggcaaga
aaccccaagt
atggagctga
tttctctact
agcaccaagg
acagcggccc
aactcaggcg
ctctactccc
atctgcaacg
tcttgtgaca
tcagtcttcc
gtcacatgcg
gtggacggcg
acgtaccgtg

tacaagtgca

tggtgcagag
ccagcggcta
gcctggagtg
tcgagggcag
gaagcctgag
ggtatttcga
gcccatcggt
tgggctgect
ccctgaccag
tcagcagcgt
tgaatcacaa
aaactcacac
tcttcccccc
tggtggtgga
tggaggtgca
tggtcagcgt

aggtctccaa

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatcggctac
agccaccctg
aagcgaggac
tgtctggggc
cttccccctg
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac
atgcccaccg
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtc

caaagccctc

gtgaagaagc
gactacaaca
atcaagcccc
accgtggaca
accgccgtgt
cagggcacca
gcaccctcct
tacttccccg
accttcccgg
ccctccagca
accaaggtgg
tgcccagcac
gacaccctca
gaagaccctg
acaaagccgc
ctgcaccagg

cCagccccca

ccggegecag
tgcactgggt
acaacgccgg
ccagcgccag
actactgcgt
ccgtgaccgt
ccaagagcac
aaccggtgac
ctgtcctaca
gcttgggcac
acaagaaagt
ctgaactcct
tgatctcccg
aggtcaagtt
gggaggagea
actggctgaa

tcgagaaaac

cgtgaagatg
gaagcagagc
caccacctac
caccgcctac
aagaagcgat
gtcctcagct
ctctggggsc
ggtgtcgtgg
gtcctcagga
ccagacctac
tgagcccaaa
gggggeaccg
gacccctgag
caactggtac
gtacaacagc
tggcaaggag

catctccaaa

1260

1320

1347

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gccaaagggc
accaagaacc
gtggagtggsg
gactccgacg

caggggaacg

aagagcctct

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

99
645
DNA

<220>
<223>

<400> 99
gacatccaga

atcacctgca
cccggcaagg
agcagattca
cccgaggact
gccggcacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgagcet
<210>
<211>

<212>
<213>

100
645
DNA

agccccgaga
aggtcagcct
agagcaatgg
gctccttctt
tcttctcatg

ccctgtctcc

tgacccagag
ccgccagcag
cccccaagcect
geggeagegs
tcgccaccta
agctggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgcccgtcac

accacaggtg
gacctgcctg
geageeggag
cctctacagc
ctccgtgatg

gggtaaa

Artificial Sequence

synthetic polynucleotide

ccccagcagc
cagcgtgagc
gctgatctac
cagcggcacc
ctactgccac
caagcgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Artificial Sequence

tacaccctgc
gtcaaaggct
aacaactaca
aagctcaccg

catgaggctc

ctgagcgcca
agcagctacc
agcaccagca
gacttcaccc
cagtatcatc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct

aaagtctacg

aacCaggggag

ccccatcccg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

gcgtgggega
tgcactggta
acctggccag
tgaccatcag
gttccccget
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt

agtgt

ggatgagttg
cgacatcgcc
tcccgtgetg
caggtggcag

ctacacgcag

cagagtgacc
ccagcagaag
cggecgtgccc
cagcctgcag
cacgttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

1080

1140

1200

1260

1320

1347

60

120

180

240

300

360

420

480

540

600

645



<220>
<223>

<400> 100
gacatccaga

atcacctgca
cccggeagceg
agcagattca
cccgaggact
gccggcacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgagcet
<210>
<211>

<212>
<213>

101
645
DNA

<220>
<223>

<400> 101
gacatcgtga

atcacctgca
cccggcagcea
ggcagattca
cccgaggact
gccggcacca

ccatctgatg

tgacccagag
ccgccagcag
cccccaagcect
geggeagegs
tcgccaccta
agctggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgcccgtcac

tgacccagag
ccgccagcag
gccccaagcet
geggeagegs
tcgccaccta
agctggagat

agcagttgaa

synthetic polynucleotide

ccccagcagc
cagcgtgagc
gtggatctac
cagcggcacc
ctactgccac
caagcgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Artificial Sequence

synthetic polynucleotide

ccccagcagc
cagcgtgagc
gtggatctac
cagcggcacc
ctactgccac
caagcgtacg

atctggaact

ctgagcgcca
agcagctacc
agcaccagca
gactacaccc
cagtatcatc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct

aaagtctacg

aacCaggggag

ctgagcgcca
agcagctacc
agcaccagca
gactacaccc
cagtatcatc
gtggctgcac

gcctctgttg

gcgtgggega
tgcactggta
acctggccag
tgaccatcag
gttccccgcet
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt

agtgt

gcgtgggcga
tgcactggta
acctggccag
tgaccatcag
gttccccgcet
catctgtctt

tgtgcctgcet

cagagtgacc
ccagcagaag
cggecgtgccc
cagcctgcag
cacgttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

cagagtgacc
ccagcagaag
cggecgtgccc
cagcctgcag
cacgttcggc
catcttcccg

gaataacttc

60

120

180

240

300

360

420

480

540

600

645

60

120

180

240

300

360

420



tatcccagag
caggagagtg
acgctgagca
ggcctgagcet
<210>
<211>

<212>
<213>

102
354
DNA

<220>
<223>

<400> 102
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt
atggagctga
ctttcggect
<210>
<211>

<212>
<213>

103
354
DNA

<220>
<223>

<400> 103
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt

atggagctga

aggccaaagt
tcacagagca
aagcagacta

cgcccgtcac

tggtgcagag
ccagcggcta
gcctggagtg
tcaaggacag
gcagcctgag

ggtttgctta

tggtgcagag
ccagcggcta
gcctggagtg

tcaaggacag

gcagcctgag

acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatgggctac
agtgaccatg
aagcgaggac

ctggggccag

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatgggctac
agtgaccctg

aagcgaggac

gtggataacg
gacagcacct

aaagtctacg

aacCaggggag

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt

ggcaccctgg

gtgaagaagc
agctactgga
atcaacccca
accgccgaca

accgccgtgt

ccctccaatc
acagcctcag
cctgcgaagt

agtgt

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg

tgaccgtgag

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag

actactgcgg

gggtaactcc
cagcaccctg

cacccatcag

cgtgaaggtg
gagacaggcc
caccaagagc
caccgcctac
aagatggtta

cagc

cgtgaaggtg
gagacagaga
caccaagagc
caccgcctac

cagatggctg

480

540

600

645

60

120

180

240

300

354

60

120

180

240

300



ctgagcgecct ggttcgeccta ctggggeccag ggcaccctgg tgaccgtgag cagc

<210> 104

<211> 354

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic polynucleotide

<400> 104

caggtgcagc tgcagcagag cggegecgag
agctgcaagg ccagcggcta caccttcacc
cccggeccagg gectggagtg gatcggctac
aaccagaagt tcaaggacag agccaccctg
atggagctga gcagcctgag aagcgaggac
ctgagcgecct ggttcgeccta ctggggccag
<210> 105

<211> 321

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic polynucleotide

<400> 105

gacatccaga tgacccagag ccccagcagc
atcacctgca aggccagcca ggacatcaac
ggcaaggccc ccaagagcct gatctacaga
agattcagcg gcagcggcag cggccaggac
gaggacttcg ccatctacta ctgcctacag
ggcaccaagc tggagatcaa g

<210> 106

<211> 321

<212> DNA

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt

ggcaccctgg

ctgagcgcca
acctacctga
agcaacatcc
ttcaccctga

tatgatgact

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg

tgaccgtgag

gcgtgggcga
gctggttcca
tggtggacgg
ccatcagcag

ttccgtacac

cgtgaagctg
gagacagaga
caccaagagc
caccgcctac
cagatggctg

cagc

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

gttcggccag

354

60

120

180

240

300

354

60

120

180

240

300

321



<213>

<220>
<223>

<400> 106

Artificial Sequence

synthetic polynucleotide

gacatccaga tgacccagag ccccagcagc

atcacctgca aggccagcca ggacatcaac

ggcaagagcc ccaagagcct gatctacaga

agattcagcg gcagcggcag cggccaggac

gaggacttcg ccatctacta ctgcctacag

ggcaccaagc tggagatcaa g

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

107
1344
DNA

<220>
<223>

<400> 107
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt
atggagctga
ctttcggect
accaagggcc
gcggeectgg
tcaggcgccc
tactccctca

tgcaacgtga

tggtgcagag
ccagcggcta
gcctggagtg
tcaaggacag
gcagcctgag
ggtttgctta
catcggtctt
gctgectggt
tgaccagcgg
gcagcgtggt

atcacaagcc

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatgggctac
agtgaccatg
aagcgaggac
ctggggcceag
ccccctggcea
caaggactac
cgtgcacacc
gaccgtgccc

CcagCaacacc

ctgagcgcca
acctacctga
agcaacatcc
tacaccctga

tatgatgact

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt
ggcaccctgg
ccctcctcca
ttccccgaac
ttcccggetg

tccagcagct

aaggtggaca

gcgtgggcga
gctggttcca
tggtggacgg
ccatcagcag

ttccgtacac

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg
tgaccgtgag
agagcacctc
cggtgacggt
tcctacagtc
tgggcaccca

agaaagttga

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

gttcggccag

cgtgaaggtg
gagacaggcc
caccaagagc
caccgcctac
aagatggtta
cagcgctagc
tgggggcaca
gtcgtggaac
ctcaggactc
gacctacatc

gcccaaatct

60

120

180

240

300

321

60

120

180

240

300

360

420

480

540

600

660



tgtgacaaaa
gtcttcctct
acatgcgtgg
gacggegtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg
gagtgggaga
tccgacggct
gggaacgtct
agcctctccc
<210>
<211>

<212>
<213>

108
DNA
<220>
<223>

<400> 108
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt
atggagctga
ctgagcgcct
accaagggcc

gcggeectgg

1344

ctcacacatg
tccccccaaa
tggtggacgt
aggtgcataa
tcagcgtcct
tctccaacaa
cccgagaacc
tcagcctgac
gcaatgggca
ccttcttcect
tctcatgctc

tgtctccggg

tggtgcagag
ccagcggcta
gcctggagtg
tcaaggacag
gcagcctgag
ggttcgccta
catcggtctt

gctgectggt

cccaccgtgc
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agccctccca
acaggtgtac
ctgcctggtc
gccggagaac
ctacagcaag
cgtgatgcat

taaa

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatgggctac
agtgaccctg
aagcgaggac
ctggggceceag
ccccctggcea

caaggactac

ccagcacctg

accctcatga

gaccctgagg
aagccgegsgs
caccaggact
gcccccatceg
accctgcccc
aaaggcttct
aactacaaga
ctcaccgtgg

gaggctctgc

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt
ggcaccctgg
ccctcctcca

ttccccgaac

aactcctggg
tctcccggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catcccggga
atcccagcga
ccacgcctcc
acaagagcag

acaaccacta

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg
tgaccgtgag
agagcacctc

cggtgacggt

gggaccgtca

ccctgaggtc
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
tgagttgacc
catcgccgtg
cgtgctggac
gtggcagcag

cacgcagaag

cgtgaaggtg
gagacagaga
caccaagagc
caccgcctac
cagatggctg
cagcgctagc
tgggggcaca

gtcgtggaac

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120

180

240

300

360

420

480



tcaggcgccc
tactccctca
tgcaacgtga
tgtgacaaaa
gtcttcctct
acatgcgtgg
gacggcegtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg
gagtgggaga
tccgacggct
gggaacgtct
agcctctccc
<210>
<211>

<212>
<213>

109
DNA
<220>
<223>

<400> 109
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt

atggagctga

1344

tgaccagcgg
gcagcgtggt
atcacaagcc
ctcacacatg
tccccccaaa
tggtggacgt
aggtgcataa
tcagcgtcct
tctccaacaa
cccgagaacc
tcagcctgac
gcaatgggca
ccttcttcect
tctcatgctc

tgtctccggg

tgcagcagag
ccagcggcta
gcctggagtg

tcaaggacag

gcagcctgag

cgtgcacacc
gaccgtgccc
cagcaacacc
cccaccgtgc
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agccctccca
acaggtgtac
ctgcctggtc
gccggagaac
ctacagcaag
cgtgatgcat

taaa

Artificial Sequence

synthetic polynucleotide

cggegecgag
caccttcacc
gatcggctac

agccaccctg

aagcgaggac

ttcccggetg
tccagcagct
aaggtggaca
ccagcacctg

accctcatga

gaccctgagg
aagccgegsgs
caccaggact
gcccccatcg
accctgcccc
aaaggcttct
aactacaaga
ctcaccgtgg

gaggctctgc

gtgaagaagc
agctactgga
atcaacccca
accgccgaca

accgccgtgt

tcctacagtc
tgggcaccca
agaaagttga
aactcctggg
tctcccggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catcccggga
atcccagcga
ccacgcctcc
acaagagcag

acaaccacta

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag

actactgcgg

ctcaggactc
gacctacatc
gcccaaatct
gggaccgtca
ccctgaggtc
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
tgagttgacc
catcgccgtg
cgtgctggac
gtggcagcag

cacgcagaag

cgtgaagctg
gagacagaga
caccaagagc
caccgcctac

cagatggctg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120

180

240

300



ctgagcgcct
accaagggcc
gcggeectgg
tcaggcgccc
tactccctca
tgcaacgtga
tgtgacaaaa
gtcttcctct
acatgcgtgg
gacggcegtgg
taccgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg
gagtgggaga
tccgacggct
gggaacgtct
agcctctccc
<210>
<211>

<212>
<213>

110
642
DNA

<220>

<223>

<400> 110

ggttcgccta
catcggtctt
gctgectggt
tgaccagcgg
gcagegtggt
atcacaagcc
ctcacacatg
tccccccaaa
tggtggacgt
aggtgcataa
tcagcgtcct
tctccaacaa
cccgagaacc
tcagcctgac
gcaatgggca
ccttcttcect
tctcatgctc

tgtctccggg

ctggggccag

ccccctggcea
caaggactac
cgtgcacacc
gaccgtgccc
cagcaacacc
cccaccgtgc
acccaaggac
gagccacgaa
tgccaagaca
caccgtcctg
agccctccca
acaggtgtac
ctgcctggtc
gccggagaac
ctacagcaag
cgtgatgcat

taaa

Artificial Sequence

synthetic polynucleotide

ggcaccctgg

ccctcctcca
ttccccgaac
ttcccggetg
tccagcagct
aaggtggaca
ccagcacctg

accctcatga

gaccctgagg
aagccgegsgs
caccaggact
gcccccatceg
accctgcccc
aaaggcttct
aactacaaga
ctcaccgtgg

gaggctctgc

tgaccgtgag
agagcacctc
cggtgacggt
tcctacagtc
tgggcaccca
agaaagttga
aactcctggg
tctcccggac
tcaagttcaa
aggagcagta
ggctgaatgg
agaaaaccat
catcccggga
atcccagcga
ccacgcctcc
acaagagcag

acaaccacta

cagcgctagc
tgggggcaca
gtcgtggaac
ctcaggactc
gacctacatc
gcccaaatct
gggaccgtca
ccctgaggtc
ctggtacgtg
caacagcacg
caaggagtac
ctccaaagcc
tgagttgacc
catcgccgtg
cgtgctggac
gtggcagcag

cacgcagaag

gacatccaga tgacccagag ccccagcagc ctgagcgcca gecgtgggecga cagagtgacc

atcacctgca aggccagcca ggacatcaac acctacctga gctggttcca gcagaagccc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120



ggcaaggccc
agattcagcg
gaggacttcg
ggcaccaagc
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcgc
<210>
<211>

<212>
<213>

111
642
DNA

<220>
<223>

<400> 111
gacatccaga

atcacctgca
ggcaagagcc
agattcagcg
gaggacttcg
ggcaccaagc
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag

ctgagctcgc

ccaagagcct
gcagceggceasg
ccatctacta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

tgacccagag
aggccagcca
ccaagagcct
gcagceggceasg
ccatctacta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

gatctacaga

cggccaggac
ctgcctacag
gcgtacggtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Artificial Sequence

synthetic polynucleotide

ccccagcagc
ggacatcaac
gatctacaga
cggccaggac
ctgcctacag
gcgtacggtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

agcaacatcc
ttcaccctga
tatgatgact
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcect

aggggagagt

ctgagcgcca
acctacctga
agcaacatcc
tacaccctga
tatgatgact
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcect

aggggagagt

tggtggacgg
ccatcagcag
ttccgtacac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gt

gcgtgggcga
gctggttcca
tggtggacgg
ccatcagcag
ttccgtacac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gt

cgtgcccagc
cctgcagccc
gttcggccag
cttcccgcca
taacttctat
taactcccag
caccctgacg

ccatcagggc

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc
gttcggccag
cttcccgcca
taacttctat
taactcccag
caccctgacg

ccatcagggc

180

240

300

360

420

480

540

600

642

60

120

180

240

300

360

420

480

540

600

642



<210> 112
<211> 1326
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 112

caggtgcagc tggtgcagag cggcgccgag gtgaagaagc ccggecgeccag cgtgaaggtg 60
agctgcaagg ccagcggcta caccttcacc agctactgga tgcactgggt gagacaggcc 120
cccggeccagg gectggagtg gatgggctac atcaacccca gcagecggecta caccaagagc 180
aaccagaagt tcaaggacag agtgaccatg accgccgaca ccagcaccag caccgcctac 240
atggagctga gcagcctgag aagcgaggac accgccgtgt actactgcgg aagatggtta 300
ctttcggecct ggtttgectta ctggggccag ggcaccctgg tgaccgtgag cagcgccaag 360
accacccctc cttccgtgta tcctctgget ccaggatccg ccgctcagac aaactccatg 420
gtgaccctgg gttgcctggt gaagggctac ttccctgagec cagtgaccgt gacttggaac 480
tccggectcte tgtcttccgg agtgcacaca tttccageccg tgctgcagag cgacctgtac 540
acactgtcct cctccgtgac cgtgeccttct tccacttgge cttccgagac cgtgacttgce 600
aacgtggccc acccagcctc ttctaccaag gtggacaaga agatcgtccc ccgggattgce 660
ggttgcaagc cttgcatttg caccgtgccc gaggtgtcct ccgtgttcat cttccctccc 720
aagcctaagg acgtgctgac catcaccctg acccccaaag tgacttgecgt ggtggtggac 780
atctctaagg acgaccccga ggtgcagttc tcttggttcg tggacgacgt ggaggtgcac 840
acagctcaga cacagccccg ggaggagcag ttcaactcca ccttccggag cgtgtccgag 900
ctgcccatca tgcaccagga ttggctgaac ggcaaggagt tcaagtgccg cgtgaacagc 960
gccgecttttc cagcccctat cgagaagacc atctccaaga ccaagggcag gcccaaggct 1020
cctcaggtgt acaccatccc tccccctaag gagcagatgg ccaaggacaa ggtgtccctg 1080
acttgcatga tcaccgactt cttccccgag gacatcacag tcgagtggca gtggaacggc 1140

cagccagccg agaactacaa gaacacccag cccatcatgg ataccgacgg ctcttacttc 1200



gtgtactcca agctgaacgt gcagaagtcc aattgggagg ccggcaacac cttcacttgc

tccgtgctge acgagggact gcataaccac cacaccgaga agtccctgtc ccactctccc

ggcCaag

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

<220>
<223>

<400>

caggtgcagc tgcagcagag
agctgcaagg
cccggecagg
aaccagaagt
atggagctga
ctgagcgcct
accacccctc
gtgaccctgg
tccggctctc
acactgtcct
aacgtggccc
ggttgcaagc
aagcctaagg
atctctaagg
acagctcaga
ctgcccatca

gccgettttc

113
1326
DNA
Artificial Sequence

synthetic polynucleotide

113

ccagcggcta
gcctggagtg
tcaaggacag
gcagcctgag
ggttcgccta
cttccgtgta
gttgcctggt
tgtcttccgg
cctccgtgac
acccagcctc
cttgcatttg
acgtgctgac
acgaccccga
cacagccccg
tgcaccagga

cagcccctat

cggcgecgag
caccttcacc
gatcggctac
agccaccctg
aagcgaggac
ctggggcceag
tcctctggcet
gaagggctac
agtgcacaca
cgtgeccttct
ttctaccaag
caccgtgccc
catcaccctg
ggtgcagttc
ggaggagcag
ttggctgaac

cgagaagacc

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt
ggcaccctgg
ccaggatccg
ttccctgagc
tttccagccg
tccacttggc
gtggacaaga
gaggtgtcct
acccccaaag
tcttggttcg
ttcaactcca
ggcaaggagt

atctccaaga

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg
tgaccgtgag
ccgctcagac
cagtgaccgt
tgctgcagag
cttccgagac
agatcgtccc
ccgtgttcat
tgacttgcgt
tggacgacgt
ccttccggag
tcaagtgccg

ccaagggcag

cgtgaagctg
gagacagaga
caccaagagc
caccgcctac
cagatggctg
cagcgccaag
aaactccatg
gacttggaac
cgacctgtac
cgtgacttgc
ccgggattgc
cttccctcecc
ggtggtggac
ggaggtgcac
cgtgtccgag
cgtgaacagc

gcccaaggct

1260

1320

1326

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cctcaggtgt
acttgcatga
cagccagccg
gtgtactcca
tccgtgetgce

ggcaag

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

114
642
DNA

<220>
<223>

<400> 114
gacatccaga

atcacctgca
ggcaaggccc
agattcagcg
gaggacttcg
ggcaccaagc
tcttccgagc
cccaaggaca
aactcttgga
ctgaccaagg
tctacctccc
<210>
<211>

<212>
<213>

115
642
DNA

acaccatccc
tcaccgactt
agaactacaa
agctgaacgt

acgagggact

tgacccagag
aggccagcca
ccaagagcct
gcagceggceasg
ccatctacta
tggagatcaa
agctgacctc
tcaacgtcaa
ccgaccagga
acgagtacga

ccatcgtgaa

tccccctaag
cttccccgag
gaacacccag
gcagaagtcc

gcataaccac

Artificial Sequence

synthetic polynucleotide

ccccagcagc
ggacatcaac
gatctacaga
cggccaggac
ctgcctacag
gagagccgac
tggaggagcc
gtggaagatc
ctccaaggac
gcggcacaac

gagcttcaac

Artificial Sequence

gagcagatgg
gacatcacag
cccatcatgg

aattgggagg

cacaccgaga

ctgagcgcca
acctacctga
agcaacatcc
ttcaccctga
tatgatgact
gccgctcecta
tccgtcgtgt
gacggctccg
tccacctact
tcctacactt

cgcaacgagt

ccaaggacaa
tcgagtggca
ataccgacgg
ccggcaacac

agtccctgtc

gcgtgggcga
gctggttcca
tggtggacgg
ccatcagcag
ttccgtacac
cagtgtctat
gtttcctcaa
agaggcagaa
ccatgtcctc
gcgaggctac

gt

ggtgtccctg
gtggaacggc
ctcttacttc
cttcacttgc

ccactctccc

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc
gttcggccag
cttcccccct
caacttctac
cggecgtgcetg
caccctgacc

cCacCaagacc

1080

1140

1200

1260

1320

1326

60

120

180

240

300

360

420

480

540

600

642



<220>
<223>

<400> 115
gacatccaga

atcacctgca
ggcaagagcc
agattcagcg
gaggacttcg
ggcaccaagc
tcttccgagc
cccaaggaca
aactcttgga
ctgaccaagg
tctacctccc
<210>
<211>

<212>
<213>

116
DNA
<220>
<223>

<400> 116
caggtgcagc

agctgcaagg
cccggecagg
aaccagaagt
atggagctga
ctttcggect

acaaaaggac

tgacccagag
aggccagcca
ccaagagcct
gcagceggceasg
ccatctacta
tggagatcaa
agctgacctc
tcaacgtcaa
ccgaccagga
acgagtacga

ccatcgtgaa

1344

tggtgcagag
ccagcggcta
gcctggagtg
tcaaggacag
gcagcctgag
ggtttgctta

cttccgtgtt

synthetic polynucleotide

ccccagcagc
ggacatcaac
gatctacaga
cggccaggac
ctgcctacag
gagagccgac
tggaggagcc
gtggaagatc
ctccaaggac
gcggcacaac

gagcttcaac

Artificial Sequence

synthetic polynucleotide

cggcgecgag
caccttcacc
gatgggctac
agtgaccatg
aagcgaggac
ctggggcceag

tcctctggcet

ctgagcgcca
acctacctga
agcaacatcc
tacaccctga
tatgatgact
gccgctcecta
tccgtcgtgt
gacggctccg
tccacctact
tcctacactt

cgcaacgagt

gtgaagaagc
agctactgga
atcaacccca
accgccgaca
accgccgtgt
ggcaccctgg

ccttcttcta

gcgtgggcga
gctggttcca
tggtggacgg
ccatcagcag
ttccgtacac
cagtgtctat
gtttcctcaa
agaggcagaa
ccatgtcctc
gcgaggctac

gt

ccggegecag
tgcactgggt
gcagcggcta
ccagcaccag
actactgcgg
tgaccgtgag

agtctaccag

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc
gttcggccag
cttcccccct
caacttctac
cggecgtgcetg
caccctgacc

cCacCaagacc

cgtgaaggtg
gagacaggcc
caccaagagc
caccgcctac
aagatggtta
cagcgctagc

cggaggaaca

60

120

180

240

300

360

420

480

540

600

642

60

120

180

240

300

360

420



gcagctctgg
tcaggagctc
tattctctgt
tgtaacgtga
tgcgataaga
gtgttcctgt
acttgtgtgg
gacggagtsgg
tacagagtgg
aagtgcaagg
aagggacagc
aagaaccagg
gaatgggaat
tccgacggct
ggaaacgtgt
tccctgtctc
<210>
<211>

<212>
<213>

117

DNA

<220>

<223>

<400> 117

1344

gttgtctggt
tgacatcagg
cctcagtggt
accacaagcc
cccatacttg
ttcctcctaa
tggtggacgt
aagtgcataa
tgtcagtgct
tgtctaacaa
ctagagaacc
tctctctgac
ctaacggaca
ccttcttcect
tctcttgtag

tgtctccagg

gaaagattac
agtgcataca
gacagtgcct
ttccaacacc
cccteccttgt
gcctaaggac
gtctcacgaa
cgctaagaca
gacagtgctg
ggctctgcca
tcaggtgtac
ttgtctggtg
gccagagaac
gtactccaag
cgtgatgcac

aaaa

Artificial Sequence

synthetic polynucleotide

caggtgcagc tgcagcagag cggcgccgag

agctgcaagg ccagcggcta caccttcacc

cccggeccagg gectggagtg gatcggctac

aaccagaagt tcaaggacag agccaccctg

ttcccagagc
tttccagcag
tcttcttctc
aaggtggata
ccagctccag
accctgatga
gatcccgagg
aagcctagag
catcaggatt
gcttctatcg
accctgcectc
aagggctttt
aactacaaga
ctgaccgtgg

gaagctctgc

gtgaagaagc
agctactgga
atcaacccca

accgccgaca

cagtgacagt
tgctgcagtc
tgggaaccca
agagagtgga
aatttgaagg
tctcccggac
tgaagttcaa
aggagcagta
ggctgaacgg
agaagaccat
cttcccggga
acccttccga
ccacacctcc
ataaatctcg

acaatcacta

ccggegecag
tgcactgggt
gcagcggcta

ccagcaccag

gtcttggaat
ttcaggtctg
gacctacatc
gcccaagtct
aggaccatca
cccagaagtg
ttggtacgtg
caactccaca
aaaggagtac
ctccaaggct
ggagatgaca
catcgccgtg
agtgctggat
ttggcagcag

cacccagaag

cgtgaagctg
gagacagaga
caccaagagc

caccgcctac

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120

180

240



atggagctga
ctgagcgcct
acaaaaggac
gcagctctgg
tcaggagctc
tattctctgt
tgtaacgtga
tgcgataaga
gtgttcctgt
acttgtgtgg
gacggagtsgg
tacagagtgg
aagtgcaagg
aagggacagc
aagaaccagg
gaatgggaat
tccgacggct
ggaaacgtgt
tccctgtctc
<210>
<211>

<212>
<213>

118
442
PRT

<220>

<223>

<400> 118

gcagcctgag
ggttcgccta
cttccgtgtt
gttgtctggt
tgacatcagg
cctcagtggt
accacaagcc
cccatacttg
ttcctcctaa
tggtggacgt
aagtgcataa
tgtcagtgct
tgtctaacaa
ctagagaacc
tctctctgac
ctaacggaca
ccttcttcect
tctcttgtag

tgtctccagg

aagcgaggac
ctggggcceag
tcctctggcet
gaaagattac
agtgcataca
gacagtgcct
ttccaacacc
cccteccttgt
gcctaaggac
gtctcacgaa
cgctaagaca
gacagtgctg
ggctctgcca
tcaggtgtac
ttgtctggtg
gccagagaac
gtactccaag
cgtgatgcac

aaaa

Artificial Sequence

synthetic polypeptide

accgccgtgt
ggcaccctgg
ccttcttcta
ttcccagagc
tttccagcag
tcttcttctc
aaggtggata
ccagctccag
accctgatga
gatcccgagg
aagcctagag
catcaggatt
gcttctatcg
accctgcctc
aagggctttt
aactacaaga
ctgaccgtgg

gaagctctgc

actactgcgg
tgaccgtgag
agtctaccag
cagtgacagt
tgctgcagtc
tgggaaccca
agagagtgga
aatttgaagg
tctcccggac
tgaagttcaa
aggagcagta
ggctgaacgg
agaagaccat
cttcccggga
acccttccga
ccacacctcc
ataaatctcg

acaatcacta

cagatggctg
cagcgctagc
cggaggaaca
gtcttggaat
ttcaggtctg
gacctacatc
gcccaagtct
aggaccatca
cccagaagtg
ttggtacgtg
caactccaca
aaaggagtac
ctccaaggct
ggagatgaca
catcgccgtg
agtgctggat
ttggcagcag

cacccagaag

Gln Val His Leu Gln Gln Ser Gly Ala Glu Leu Ala Lys Pro Gly Ala

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344



Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Trp

Val

Met

Tyr

50

Asp

Gln

Arg

Val

Ala

130

Leu

Gly

Asp

Pro

Asn

His

35

Ile

Lys

Leu

Trp

Thr

115

Pro

Val

Ser

Leu

Ser
195

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Gly

Lys

Leu

Tyr

180

Glu

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Ser

Gly

Ser

165

Thr

Thr

Cys

Lys

Ser

Leu

70

Leu

Ser

Ala

Ala

Tyr

150

Ser

Leu

Val

Lys

Gln

Ser

55

Thr

Thr

Ala

Ala

Ala

135

Phe

Gly

Ser

Thr

Ala

Arg

40

Gly

Thr

Tyr

Trp

Lys

120

Gln

Pro

Val

Ser

Cys
200

Ser

25

Pro

Leu

Asp

Asp

Phe

105

Thr

Thr

Glu

His

Ser

185

Asn

10

Gly

Gly

Ala

Lys

Asp

90

Ala

Thr

Asn

Pro

Thr

170

Val

Val

Tyr

Gln

Lys

Ser

75

Ser

Tyr

Pro

Ser

Val

155

Phe

Thr

Ala

Ala

Gly

Tyr

60

Ser

Ala

Trp

Pro

Met

140

Thr

Pro

Val

His

Phe

Leu

45

Asn

Asn

Val

Gly

Ser

125

Val

Val

Ala

Pro

Pro
205

Thr

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Thr

Thr

Val

Ser

190

Ala

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Tyr

Leu

Trp

Leu

175

Ser

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Thr

Ser



Thr

Cys

225

Lys

Val

Phe

Glu

His

305

Ala

Arg

Met

Pro

Asn

385

Val

Lys

210

Ile

Pro

Val

Val

Gln

290

Gln

Ala

Pro

Ala

Glu

370

Tyr

Tyr

Val

Cys

Lys

Val

Asp

275

Phe

Asp

Phe

Lys

Lys

355

Asp

Lys

Ser

Asp

Thr

Asp

Asp

260

Asp

Asn

Trp

Pro

Ala

340

Asp

Ile

Asn

Lys

Lys

Val

Val

245

Ile

Val

Ser

Leu

Ala

325

Pro

Lys

Thr

Thr

Leu

Lys

Pro

230

Leu

Ser

Glu

Thr

Asn

310

Pro

Gln

Val

Val

Gln

390

Asn

Ile

215

Glu

Thr

Lys

Val

Phe

295

Gly

Ile

Val

Ser

Glu

375

Pro

Val

Val

Val

Ile

Asp

His

280

Arg

Lys

Glu

Tyr

Leu

360

Trp

Ile

Gln

Pro

Ser

Thr

Asp

265

Thr

Ser

Glu

Lys

Thr

345

Thr

Gln

Met

Lys

Arg

Ser

Leu

250

Pro

Ala

Val

Phe

Thr

330

Ile

Cys

Trp

Asp

Ser

Asp

Val

235

Thr

Glu

Gln

Ser

Lys

315

Ile

Pro

Met

Asn

Thr

395

Asn

Cys

220

Phe

Pro

Val

Thr

Glu

300

Cys

Ser

Pro

Ile

Gly

380

Asp

Trp

Gly

Ile

Lys

Gln

Gln

285

Leu

Arg

Lys

Pro

Thr

365

Gln

Gly

Glu

Cys

Phe

Val

Phe

270

Pro

Pro

Val

Thr

Lys

350

Asp

Pro

Ser

Ala

Lys

Pro

Thr

255

Ser

Arg

Ile

Asn

Lys

335

Glu

Phe

Ala

Tyr

Gly

Pro

Pro

240

Cys

Trp

Glu

Met

Ser

320

Gly

Gln

Phe

Glu

Phe

400

Asn



405

410

415

Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr

420

425

Glu Lys Ser Leu Ser His Ser Pro Gly Lys

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

<220>
<223>

<400>

435

119
214
PRT

Artificial Sequence

synthetic polypeptide

119

Asp Ile Lys

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Arg

Ser

Arg

50

Gly

Asp

Phe

Thr

Val

Trp

35

Ala

Ser

Met

Gly

Val

Met

Thr

20

Phe

Asn

Gly

Gly

Gly

100

Ser

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

440

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Pro

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Ser

Ile

Gln

Ser

Pro

Ile

75

Tyr

Lys

Glu

Tyr

Gly

Pro

Ser

60

Asn

Asp

Arg

Gln

Ala

Ile

Lys

45

Arg

Ser

Glu

Ala

Leu

430

Ser

Asn

30

Thr

Phe

Leu

Phe

Asp

110

Thr

Leu

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Gly

Tyr

Ile

Gly

Tyr

80

Tyr

Ala

Gly



115

Gly Ala Ser Val Val Cys
130

Asn Val Lys Trp Lys Ile
145 150

Asn Ser Trp Thr Asp Gln
165

Ser Thr Leu Thr Leu Thr
180

Thr Cys Glu Ala Thr His
195

Phe Asn Arg Asn Glu Cys
210

<210> 120
<211> 442
<212> PRT

Phe

135

Asp

Asp

Lys

Lys

<213> Artificial Sequence

<220>

<223> synthetic polypeptide

<400> 120

Gln Val Gln Leu Gln Gln
1 5

Ser Val Lys Leu Ser Cys
20

Trp Met His Trp Val Lys
35

Gly Tyr Ile Asn Pro Ser

Ser

Lys

Gln

Ser

120

Leu

Gly

Ser

Asp

Thr
200

Gly

Ala

Arg

40

Gly

Asn

Ser

Lys

Glu

185

Ser

Asn

Glu

Asp

170

Tyr

Thr

Phe

Arg

155

Ser

Glu

Ser

Tyr

140

Gln

Thr

Arg

Pro

Ala Glu Leu Ala

10

Ser Gly Tyr Thr

25

Pro Gly Gln Gly

Tyr Thr Lys Ser

125

Pro

Asn

Tyr

His

Ile
205

Phe

Leu
45

Asn

Lys

Gly

Ser

Asn

190

Val

Asp

Val

Met

175

Ser

Lys

Ile

Leu

160

Ser

Tyr

Ser

Pro Gly Ala

15

Thr Ser Tyr

30

Glu Trp Ile

Gln Lys Phe



Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Trp

Thr

Cys

225

Lys

50

Asp

Gln

Arg

Val

Ala

130

Leu

Gly

Asp

Pro

Lys

210

Ile

Pro

Lys

Leu

Trp

Thr

115

Pro

Val

Ser

Leu

Ser

195

Val

Cys

Lys

Ala

Ser

Leu

100

Val

Gly

Lys

Leu

Tyr

180

Glu

Asp

Thr

Asp

Thr

Ser

85

Leu

Ser

Ser

Gly

Ser

165

Thr

Thr

Lys

Val

Val
245

Leu

70

Leu

Ser

Ala

Ala

Tyr

150

Ser

Leu

Val

Lys

Pro

230

Leu

55

Thr

Thr

Ala

Ala

Ala

135

Phe

Gly

Ser

Thr

Ile

215

Glu

Thr

Ala

Tyr

Trp

Lys

120

Gln

Pro

Val

Ser

Cys

200

Val

Val

Ile

Asp

Glu

Phe

105

Thr

Thr

Glu

His

Ser

185

Asn

Pro

Ser

Thr

Lys

Asp

90

Ala

Thr

Asn

Pro

Thr

170

Val

Val

Arg

Ser

Leu
250

Ser

75

Ser

Tyr

Pro

Ser

Val

155

Phe

Thr

Ala

Asp

Val

235

Thr

60

Ser

Ala

Trp

Pro

Met

140

Thr

Pro

Val

His

Cys

220

Phe

Pro

Ser

Val

Gly

Ser

125

Val

Val

Ala

Pro

Pro

205

Gly

Ile

Lys

Thr

Tyr

Gln

110

Val

Thr

Thr

Val

Ser

190

Ala

Cys

Phe

Val

Ala

Tyr

95

Gly

Tyr

Leu

Trp

Leu

175

Ser

Ser

Lys

Pro

Thr
255

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Thr

Ser

Pro

Pro

240

Cys



Val

Phe

Glu

His

305

Ala

Arg

Met

Pro

Asn

385

Val

Thr

Glu

Val

Val

Gln

290

Gln

Ala

Pro

Ala

Glu

370

Tyr

Tyr

Phe

Lys

<210>

Val

Asp

275

Phe

Asp

Phe

Lys

Lys

355

Asp

Lys

Ser

Thr

Ser
435

121

Asp

260

Asp

Asn

Trp

Pro

Ala

340

Asp

Ile

Asn

Lys

Cys

420

Leu

Ile

Val

Ser

Leu

Ala

325

Pro

Lys

Thr

Thr

Leu

405

Ser

Ser

Ser

Glu

Thr

Asn

310

Pro

Gln

Val

Val

Gln

390

Asn

Val

His

Lys

Val

Phe

295

Gly

Ile

Val

Ser

Glu

375

Pro

Val

Leu

Ser

Asp

His

280

Arg

Lys

Glu

Tyr

Leu

360

Trp

Ile

Gln

His

Pro
440

Asp

265

Thr

Ser

Glu

Lys

Thr

345

Thr

Gln

Met

Lys

Glu

425

Gly

Pro

Ala

Val

Phe

Thr

330

Ile

Cys

Trp

Asp

Ser

410

Gly

Lys

Glu

Gln

Ser

Lys

315

Ile

Pro

Met

Asn

Thr

395

Asn

Leu

Val

Thr

Glu

300

Cys

Ser

Pro

Ile

Gly

380

Asp

Trp

His

Gln

Gln

285

Leu

Arg

Lys

Pro

Thr

365

Gln

Gly

Glu

Asn

Phe

270

Pro

Pro

Val

Thr

Lys

350

Asp

Pro

Ser

Ala

His
430

Ser

Arg

Ile

Asn

Lys

335

Glu

Phe

Ala

Tyr

Gly

415

His

Trp

Glu

Met

Ser

320

Gly

Gln

Phe

Glu

Phe

400

Asn

Thr



<211>
<212>
<213>

<220>
<223>

<400>

214
PRT

Artificial Sequence

synthetic polypeptide

121

Asp Ile Arg Met

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Arg

Ser

Arg

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Val

Trp

35

Ser

Ser

Met

Gly

Val

115

Ser

Lys

Trp

Thr

20

Phe

Asn

Gly

Gly

Gly

100

Ser

Val

Trp

Thr

Thr

Ile

Gln

Ile

Gln

Ile

85

Gly

Ile

Val

Lys

Asp

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Ile

150

Gln

Ser

Cys

Lys

Val

55

Tyr

Tyr

Lys

Pro

Phe

135

Asp

Asp

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Pro

120

Leu

Gly

Ser

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ser

Lys

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

Met

Gln

Ser

Pro

Ile

75

Tyr

Lys

Glu

Phe

Arg

155

Ser

Tyr

Asp

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Gln

Thr

Ala

Ile

Lys

45

Arg

Ser

Asp

Ala

Leu

125

Pro

Asn

Tyr

Ser

Asn

30

Ser

Phe

Leu

Phe

Asp

110

Thr

Lys

Gly

Ser

Leu

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Asp

Val

Met

Gly

Tyr

Ile

Gly

Tyr

80

Tyr

Ala

Gly

Ile

Leu

160

Ser



165

170

175

Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr

180

185

190

Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser

195

Phe Asn Arg Asn Glu Cys

210

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

<220>
<223>

<400>

122
443
PRT

Artificial Sequence

synthetic polypeptide

122

Gln Val Gln Leu

1

Ser

Gly

Gly

Ser

65

Lys

Arg

Leu

Val

Val

50

Arg

Met

Glu

Ser Ile
20

His Trp

35

Ile Trp

Leu Ser

Asn Ser

Arg Gly

Lys

Thr

Val

Ala

Ile

Leu

85

Ser

Glu

Cys

Arg

Gly

Ser

70

Gln

Ser

Ser

Thr

Gln

Gly

55

Lys

Ala

Trp

200

Gly

Val

Pro

40

Ser

Asp

Asp

Gly

Pro

Ser

25

Pro

Thr

Asn

Asp

Thr

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Met

Leu

Phe

Lys

Tyr

Lys

75

Ala

Asp

Val

Ser

Gly

Asn

60

Ser

Met

Tyr

205

Ala

Leu

Leu

45

Ser

Gln

Tyr

Trp

Pro

Thr

30

Glu

Ala

Leu

Tyr

Gly

Ser

15

Asn

Trp

Leu

Phe

Cys

95

Gln

Gln

Tyr

Leu

Met

Leu

80

Ala

Gly



Thr

Pro

Gly

145

Asn

Gln

Thr

Ser

Pro

225

Pro

Cys

Trp

Glu

Ser

Leu

130

Cys

Ser

Ser

Trp

Thr

210

Cys

Lys

Val

Phe

Glu
290

Val

115

Ala

Leu

Gly

Asp

Pro

195

Lys

Ile

Pro

Val

Val

275

Gln

100

Thr

Pro

Val

Ser

Leu

180

Ser

Val

Cys

Lys

Val

260

Asp

Phe

Val

Gly

Lys

Leu

165

Tyr

Glu

Asp

Thr

Asp

245

Asp

Asp

Asn

Ser

Ser

Gly

150

Ser

Thr

Thr

Lys

Val

230

Val

Ile

Val

Ser

Ser

Ala

135

Tyr

Ser

Leu

Val

Lys

215

Pro

Leu

Ser

Glu

Thr
295

Ala

120

Ala

Phe

Gly

Ser

Thr

200

Ile

Glu

Thr

Lys

Val

280

Phe

105

Lys

Gln

Pro

Val

Ser

185

Cys

Val

Val

Ile

Asp

265

His

Arg

Thr

Thr

Glu

His

170

Ser

Asn

Pro

Ser

Thr

250

Asp

Thr

Ser

Thr

Asn

Pro

155

Thr

Val

Val

Arg

Ser

235

Leu

Pro

Ala

Val

Pro

Ser

140

Val

Phe

Thr

Ala

Asp

220

Val

Thr

Glu

Gln

Ser
300

Pro

125

Met

Thr

Pro

Val

His

205

Cys

Phe

Pro

Val

Thr

285

Glu

110

Ser

Val

Val

Ala

Pro

190

Pro

Gly

Ile

Lys

Gln

270

Gln

Leu

Val

Thr

Thr

Val

175

Ser

Ala

Cys

Phe

Val

255

Phe

Pro

Pro

Tyr

Leu

Trp

160

Leu

Ser

Ser

Lys

Pro

240

Thr

Ser

Arg

Ile



Met

305

Ser

Gly

Gln

Phe

Glu

385

Phe

Asn

Thr

His

Ala

Arg

Met

Pro

370

Asn

Val

Thr

Glu

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

<220>
<223>

<400>

Gln

Ala

Pro

Ala

355

Glu

Tyr

Tyr

Phe

Lys

435

123
213
PRT

Asp

Phe

Lys

340

Lys

Asp

Lys

Ser

Thr

420

Ser

Trp

Pro

325

Ala

Asp

Ile

Asn

Lys

405

Cys

Leu

Leu

310

Ala

Pro

Lys

Thr

Thr

390

Leu

Ser

Ser

Asn

Pro

Gln

Val

Val

375

Gln

Asn

Val

His

Artificial Sequence

synthetic polypeptide

123

Gly

Ile

Val

Ser

360

Glu

Pro

Val

Leu

Ser
440

Lys

Glu

Tyr

345

Leu

Trp

Ile

Gln

His

425

Pro

Glu

Lys

330

Thr

Thr

Gln

Met

Lys

410

Glu

Gly

Phe

315

Thr

Ile

Cys

Trp

Asp

395

Ser

Gly

Lys

Lys

Ile

Pro

Met

Asn

380

Thr

Asn

Leu

Cys

Ser

Pro

Ile

365

Gly

Asp

Trp

His

Arg

Lys

Pro

350

Thr

Gln

Gly

Glu

Asn
430

Val

Thr

335

Lys

Asp

Pro

Ser

Ala

415

His

Asn

320

Lys

Glu

Phe

Ala

Tyr

400

Gly

His

Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly

1

5

10

15



Glu

His

Asp

Gly

65

Asp

Phe

Thr

Ala

Val

145

Ser

Thr

Cys

Asn

Lys

Trp

Thr

50

Ser

Ala

Gly

Val

Ser

130

Lys

Trp

Leu

Glu

Arg

Val

Tyr

35

Ser

Gly

Ala

Gly

Ser

115

Val

Trp

Thr

Thr

Ala

195

Asn

Thr

20

Gln

Gln

Thr

Thr

Gly

100

Ile

Val

Lys

Asp

Leu

180

Thr

Glu

Met

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Ile

Gln

165

Thr

His

Cys

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Pro

Phe

Asp

150

Asp

Lys

Lys

Cys

Ser

Ser

55

Ser

Cys

Leu

Pro

Leu

135

Gly

Ser

Asp

Thr

Ser

Gly

40

Gly

Leu

Gln

Glu

Ser

120

Asn

Ser

Lys

Glu

Ser
200

Ala

25

Thr

Val

Thr

Gln

Met

105

Ser

Asn

Glu

Asp

Tyr

185

Thr

Ser

Ser

Pro

Ile

Trp

90

Arg

Glu

Phe

Arg

Ser

170

Glu

Ser

Ser

Pro

Ala

Ser

75

Ser

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

Arg

Lys

Arg

60

Ser

Ser

Ala

Leu

Pro

140

Asn

Tyr

His

Ile

Val

Arg

45

Phe

Met

Asn

Asp

Thr

125

Lys

Gly

Ser

Asn

Val
205

Ser

30

Trp

Ser

Glu

Pro

Ala

110

Ser

Asp

Val

Met

Ser

190

Lys

Tyr

Ile

Gly

Ala

Tyr

95

Ala

Gly

Ile

Leu

Ser

175

Tyr

Ser

Met

Tyr

Ser

Glu

80

Thr

Pro

Gly

Asn

Asn

160

Ser

Thr

Phe



210

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

<220>
<223>

<400>

124
444
PRT

Artificial Sequence

synthetic polypeptide

124

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Leu

Cys

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ala

130

Leu

Lys

His

35

Ile

Arg

Leu

Trp

Thr

115

Pro

Val

Leu

Val

20

Trp

Asn

Val

Ser

Leu

100

Val

Cys

Lys

Val Gln

5

Ser Cys

Val Arg

Pro Ser

Thr Met

70

Ser Leu

85

Leu Ser

Ser Ser

Ser Arg

Asp Tyr

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Ala

Ser

135

Phe

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

Ser

120

Thr

Pro

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe

105

Thr

Ser

Glu

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Lys

Glu

Pro

Val

Tyr

Gln

Lys

Ser

75

Thr

Tyr

Gly

Ser

Val

Lys

Thr

Gly

Ser

60

Thr

Ala

Trp

Pro

Thr

140

Thr

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

Ser

125

Ala

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Ala

Ser

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Phe

Leu

Trp

Ala

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn



145

Ser

Ser

Asn

Asn

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Gly

Ser

Phe

Thr

210

Pro

Pro

Cys

Trp

Glu

290

Val

Asn

Gly

Ala

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Leu

Leu

180

Thr

Val

Pro

Pro

Val

260

Val

Gln

Gln

Gly

Pro
340

Thr

165

Tyr

Gln

Asp

Ala

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

150

Ser

Ser

Thr

Lys

Pro

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Gly

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

295

Leu

Ala

Pro

Val

Ser

Thr

200

Val

Val

Leu

Ser

Glu

280

Thr

Asn

Pro

Gln

His

Ser

185

Cys

Glu

Ala

Met

His

265

Val

Phe

Gly

Ile

Val
345

Thr

170

Val

Asn

Arg

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

155

Phe

Val

Val

Lys

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Pro

Thr

Asp

Cys

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Leu

Ala

Val

His

205

Cys

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Val

Pro

190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro
350

Leu

175

Ser

Pro

Glu

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

160

Gln

Ser

Ser

Cys

Phe

240

Val

Phe

Pro

Thr

Val

320

Thr

Arg



Glu

Phe

Glu

385

Phe

Gly

Tyr

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

<400>

Met
355

Pro

Asn

Leu

Val

Gln

435

125
445
PRT

Thr

Ser

Tyr

Tyr

Phe

420

Lys

Lys

Asp

Lys

Ser

405

Ser

Ser

Asn

Ile

Thr

390

Lys

Cys

Leu

Gln

Ala

375

Thr

Leu

Ser

Ser

Artificial Sequence

synthetic polypeptide

125

Val

360

Val

Pro

Thr

Val

Leu
440

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Val Ser Cys Lys Ala

Trp

Gly

Met

Tyr
50

20

His Trp Val Arg Gln Ala

35

40

Ile Asn Pro Ser Ser Gly

55

Ser

Glu

Pro

Val

Met

425

Ser

Ala

Ser

25

Pro

Tyr

Leu

Trp

Met

Asp

410

His

Pro

Glu

10

Gly

Gly

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

Val

Tyr

Gln

Lys

Cys

Ser

380

Asp

Ser

Ala

Lys

Lys

Thr

Gly

Ser
60

Leu

365

Asn

Ser

Arg

Leu

Lys

Phe

Leu

45

Asn

Val

Gly

Asp

Trp

His
430

Pro

Thr

30

Glu

Gln

Lys

Gln

Gly

Gln

415

Asn

Gly

15

Ser

Trp

Lys

Gly

Pro

Ser

400

Gln

His

Ala

Tyr

Met

Phe



Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

Pro

225

Phe

Val

Asp

Glu

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Pro

Pro

Thr

Arg

Leu

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Pro

Cys

Val

Ser

Leu

100

Val

Cys

Lys

Leu

Leu

180

Thr

Val

Pro

Lys

Val

Thr

Ser

85

Leu

Ser

Ser

Asp

Thr

165

Tyr

Lys

Asp

Ala

Pro

245

Val

Met

70

Leu

Ser

Ser

Arg

Tyr

150

Ser

Ser

Thr

Lys

Pro

230

Lys

Val

Thr

Arg

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Arg

215

Glu

Asp

Asp

Ala

Ser

Trp

Ser

120

Thr

Pro

Val

Ser

Thr

200

Val

Phe

Thr

Val

Asp

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Leu

Leu

Ser

Thr

Asp

90

Ala

Lys

Glu

Pro

Thr

170

Val

Asn

Ser

Gly

Met

250

Gln

Ser

75

Thr

Tyr

Gly

Ser

Val

155

Phe

Val

Val

Lys

Gly

235

Ile

Glu

Thr

Ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asp

Tyr

220

Pro

Ser

Asp

Ser

Val

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Gly

Ser

Arg

Pro

Thr

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Pro

Val

Thr

Glu

Ala

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Pro

Phe

Pro

255

Val

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Cys

Leu

240

Glu

Gln



Phe

Pro

Thr

305

Val

Ala

Gln

Gly

Pro

385

Ser

Glu

His

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

<210>
<211>
<212>

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr
435

126
444
PRT

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Asn

Leu

Val

420

Gln

Val

Gln

Gln

Gly

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Asp

Phe

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Arg

Cys

Leu

Val

280

Ser

Leu

Ser

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

265

Glu

Thr

Asn

Ser

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Leu

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



<213>

<220>
<223>

<400>

Artificial Sequence

synthetic polypeptide

126

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

Leu

Leu

Cys

145

Ser

Val

Met

Tyr

50

Asp

Glu

Arg

Val

Ala

130

Leu

Gly

Lys

His

35

Ile

Arg

Leu

Trp

Thr

115

Pro

Val

Ala

Leu

Leu

20

Trp

Asn

Ala

Ser

Leu

100

Val

Cys

Lys

Leu

Gln

Ser

Val

Pro

Thr

Ser

85

Leu

Ser

Ser

Asp

Thr
165

Gln

Cys

Arg

Ser

Leu

70

Leu

Ser

Ser

Arg

Tyr

150

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Ala

Ser

135

Phe

Gly

Gly

Ala

Arg

40

Ala

Ser

Trp

Ser

120

Thr

Pro

Val

Ala

Ser

25

Pro

Tyr

Asp

Glu

Phe

105

Thr

Ser

Glu

His

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Lys

Glu

Pro

Thr
170

Val

Tyr

Gln

Lys

Ser

75

Thr

Tyr

Gly

Ser

Val

155

Phe

Lys

Thr

Gly

Ser

60

Thr

Ala

Trp

Pro

Thr

140

Thr

Pro

Lys

Phe

Leu

45

Asn

Ser

Val

Gly

Ser

125

Ala

Val

Ala

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln

110

Val

Ala

Ser

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Phe

Leu

Trp

Leu
175

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asn

160

Gln



Ser

Asn

Asn

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Ser

Phe

Thr

210

Pro

Pro

Cys

Trp

Glu

290

Val

Asn

Gly

Glu

Tyr

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met

355

Pro

Leu

180

Thr

Val

Pro

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Tyr

Gln

Asp

Ala

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Ser

Thr

Lys

Pro

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

295

Leu

Ala

Pro

Gln

Ala

Ser

Thr

200

Val

Val

Leu

Ser

Glu

280

Thr

Asn

Pro

Gln

Val

360

Val

Ser

185

Cys

Glu

Ala

Met

His

265

Val

Phe

Gly

Ile

Val

345

Ser

Glu

Val

Asn

Arg

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Val

Val

Lys

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Thr

Asp

Cys

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Leu

Cys

Ser

Val

His

205

Cys

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Pro

190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Ser

Pro

Glu

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Ser

Ser

Cys

Phe

240

Val

Phe

Pro

Thr

Val

320

Thr

Arg

Gly

Pro



370

Glu Asn

385

Phe Phe

Gly Asn

Tyr Thr

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

<220>
<223>

<400>

375

Asn Tyr Lys Thr Thr Pro
390

Leu Tyr Ser Lys Leu Thr
405

Val Phe Ser Cys Ser Val
420

Gln Lys Ser Leu Ser Leu
435 440
127
445
PRT

Artificial Sequence

synthetic polypeptide

127

Gln Val Gln Leu Gln Gln Ser Gly

1

Ser Val Lys Leu Ser Cys Lys Ala

20

Trp Met His Trp Val Arg Gln Arg

35 40

Gly Tyr Ile Asn Pro Ser Ser Gly

50

55

Lys Asp Arg Ala Thr Leu Thr Ala

65

70

Met Glu Leu Ser Ser Leu Arg Ser

Pro

Val

Met

425

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Met

Asp

410

His

Pro

Glu

10

Gly

Gly

Thr

Thr

Asp

Leu

395

Lys

Glu

Gly

Val

Tyr

Gln

Lys

Ser

75

Thr

380

Asp Ser Asp

Ser Arg Trp

Ala

Lys

Lys

Thr

Gly

Ser

60

Thr

Ala

Leu

Lys

Phe

Leu

45

Asn

Ser

Val

His
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

Gln

415

Asn

Gly

15

Ser

Trp

Lys

Ala

Tyr

Ser
400

Gln

His

Ala

Tyr

Ile

Phe

Tyr

80

Cys



Gly

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

Pro

225

Phe

Val

Phe

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Pro

Pro

Thr

Asn

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Pro

Cys

Trp
275

Leu

100

Val

Cys

Lys

Leu

Leu

180

Thr

Val

Pro

Lys

Val

260

Tyr

85

Leu

Ser

Ser

Asp

Thr

165

Tyr

Lys

Asp

Ala

Pro

245

Val

Val

Ser

Ser

Arg

Tyr

150

Ser

Ser

Thr

Lys

Pro

230

Lys

Val

Asp

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Arg

215

Glu

Asp

Asp

Gly

Trp

Ser

120

Thr

Pro

Val

Ser

Thr

200

Val

Phe

Thr

Val

Val
280

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Leu

Leu

Ser

265

Glu

90

Ala

Lys

Glu

Pro

Thr

170

Val

Asn

Ser

Gly

Met

250

Gln

Val

Tyr

Gly

Ser

Val

155

Phe

Val

Val

Lys

Gly

235

Ile

Glu

His

Trp

Pro

Thr

140

Thr

Pro

Thr

Asp

Tyr

220

Pro

Ser

Asp

Asn

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Gly

Ser

Arg

Pro

Ala
285

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Pro

Val

Thr

Glu

270

Lys

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Pro

Phe

Pro

255

Val

Thr

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Cys

Leu

240

Glu

Gln

Lys



Pro

Thr

305

Val

Ala

Gln

Gly

Pro

385

Ser

Glu

His

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr
435

Glu

His

Lys

Gln

340

Met

Pro

Asn

Leu

Val

420

Gln

Gln

Gln

Gly

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Phe

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Arg

Cys

Leu

Ser

Leu

Ser

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Thr

Asn

Ser

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Leu

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



