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Description of Artificial Sequence: Synthetic

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Gln

55

Phe

Tyr

<120>
<130> IOBS-100
<150> 62/332,788
<151> 2016-05-06
<160> 97
<170>
<210> 1
<211> 711
<212> PRT
<213> Artificial Sequence
<220>
<223>
<400> 1
Asp Ile Gln Met Thr
1 5
Asp Arg Val Thr Ile
20
Leu Asp Trp Tyr Gln
35
Tyr Ala Ala Ser Ser
50
Ser Gly Ser Gly Thr
65
Glu Asp Phe Ala Thr
85
Thr Phe Gly Cys Gly

Thr

Lys

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Ser

Pro

Ser

60

Ser

Tyr

Gly

Ala

Ile

Lys

45

Arg

Ser

Ser

Gly

Ser

Asn

30

Leu

Phe

Leu

Thr

Gly

Val

15

Ser

Leu

Ser

Gln

Pro

95

Gly

polypeptide

Gly

Tyr

Ile

Gly

Pro

80

Phe

Ser



Gly

Val

Leu

145

Met

Val

Gly

Gln

Arg

225

Val

Ser

Leu

Phe

Gly

Gln

130

Arg

His

Ile

Arg

Met

210

Asp

Trp

Gly

Val

Thr
290

Gly

115

Leu

Leu

Trp

Trp

Phe

195

Asn

Pro

Gly

Gly

Gln

275

Phe

100

Gly

Val

Ser

Val

Tyr

180

Thr

Ser

Arg

Gln

Gly

260

Pro

Ser

Ser

Glu

Cys

Arg

165

Asp

Ile

Leu

Gly

Gly

245

Gly

Gly

Asp

Gly

Ser

Ala

150

Gln

Gly

Ser

Arg

Ala

230

Thr

Ser

Gly

Tyr

Gly

Gly

135

Ala

Ala

Ser

Arg

Ala

215

Thr

Thr

Glu

Ser

Gly
295

Gly

120

Gly

Ser

Pro

Asn

Asp

200

Glu

Leu

Val

Val

Leu

280

Met

105

Gly

Gly

Gly

Gly

Lys

185

Asn

Asp

Tyr

Thr

Gln

265

Arg

His

Ser

Val

Phe

Lys

170

Tyr

Ser

Thr

Tyr

Val

250

Leu

Leu

Trp

Gly

Val

Thr

155

Cys

Tyr

Lys

Ala

Tyr

235

Ser

Val

Ser

Val

Gly

Gln

140

Phe

Leu

Ala

Asn

Val

220

Tyr

Ser

Glu

Cys

Arg
300

Gly

125

Pro

Ser

Glu

Asp

Thr
205

Tyr

Tyr

Gly

Ser

Ala

285

Gln

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Gly

Gly

Gly

270

Ala

Ala

Ser

Arg

Tyr

Val

175

Val

Tyr

Cys

Met

Gly

255

Gly

Ser

Pro

Gln

Ser

Gly

160

Ala

Lys

Leu

Ala

Asp

240

Gly

Gly

Gly

Gly



Lys

305

Tyr

Ala

Thr

Tyr

Ala

385

Ser

Phe

Gly

Leu

Tyr

465

Arg

Glu

Gly

Ser

Lys

Ala

Tyr

370

Ser

Thr

Pro

Val

Ser

450

Thr

Val

Phe

Leu

Ala

Asn

Val

355

Phe

Thr

Ser

Glu

His

435

Ser

Cys

Glu

Leu

Glu

Asp

Ser

340

Tyr

Asp

Lys

Glu

Pro

420

Thr

Val

Asn

Ser

Trp

Ser

325

Leu

Tyr

Tyr

Gly

Ser

405

Val

Phe

Val

Val

Lys

485

Gly

Val

310

Val

Tyr

Cys

Trp

Pro

390

Thr

Thr

Pro

Thr

Asp

470

Tyr

Pro

Ala

Lys

Leu

Ala

Gly

375

Ser

Ala

Val

Ala

Val

455

His

Gly

Ser

Tyr

Gly

Gln

Arg

360

Gln

Val

Ala

Ser

Val

440

Pro

Lys

Pro

Val

Ile

Arg

Met

345

Arg

Gly

Phe

Leu

Trp

425

Leu

Ser

Pro

Pro

Phe

Ser

Phe

330

Asn

Ala

Thr

Pro

Gly

410

Asn

Gln

Ser

Ser

Cys

490

Leu

Ser

315

Thr

Ser

Pro

Thr

Leu

395

Cys

Ser

Ser

Ser

Asn

475

Pro

Phe

Ile

Leu

Asn

Val

380

Ala

Leu

Gly

Ser

Leu

460

Thr

Pro

Pro

Ser

Ser

Arg

Ser

365

Thr

Pro

Val

Ala

Gly

445

Gly

Lys

Cys

Pro

Tyr

Arg

Ala

350

Phe

Val

Cys

Lys

Leu

430

Leu

Thr

Val

Pro

Lys

Thr

Asp

335

Glu

Tyr

Ser

Ser

Asp

415

Thr

Tyr

Lys

Asp

Ala

495

Pro

Ile

320

Asn

Asp

Glu

Ser

Arg

400

Tyr

Ser

Ser

Thr

Lys

480

Pro

Lys



Asp

Asp

Gly

545

Asn

Trp

Pro

Glu

Asn

625

Ile

Thr

Arg

Cys

Thr

Val

530

Val

Ser

Leu

Ser

Pro

610

Gln

Ala

Thr

Leu

Ser
690

Leu

515

Ser

Glu

Thr

Asn

Ser

595

Gln

Val

Val

Pro

Thr

675

Val

500

Met

Gln

Val

Tyr

Gly

580

Ile

Val

Ser

Glu

Pro

660

Val

Met

Ile

Glu

His

Arg

565

Lys

Glu

Tyr

Leu

Trp

645

Val

Asp

His

Ser

Asp

Asn

550

Val

Glu

Lys

Thr

Thr

630

Glu

Leu

Lys

Glu

Arg

Pro

535

Ala

Val

Tyr

Thr

Leu

615

Cys

Ser

Asp

Ser

Ala
695

Thr

520

Glu

Lys

Ser

Lys

Ile

600

Pro

Leu

Asn

Ser

Arg

680

Leu

505

Pro

Val

Thr

Val

Cys

585

Ser

Pro

Val

Gly

Asp

665

Trp

His

Glu

Gln

Lys

Leu

570

Lys

Lys

Ser

Lys

Gln

650

Gly

Gln

Asn

Val

Phe

Pro

555

Thr

Val

Ala

Gln

Gly

635

Pro

Ser

Glu

His

Thr

Asn

540

Arg

Val

Ser

Lys

Glu

620

Phe

Glu

Phe

Gly

Tyr
700

Cys

525

Trp

Glu

Leu

Asn

Gly

605

Glu

Tyr

Asn

Phe

Asn

685

Thr

510

Val

Tyr

Glu

His

Lys

590

Gln

Met

Pro

Asn

Leu

670

Val

Gln

Val

Val

Gln

Gln

575

Gly

Pro

Thr

Ser

Tyr

655

Tyr

Phe

Lys

Val

Asp

Phe

560

Asp

Leu

Arg

Lys

Asp

640

Lys

Ser

Ser

Ser



Leu Ser Leu Ser Leu Gly Lys

705

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

<220>
<223>

<400>

2
2
P

19
RT

710

Artificial Sequence

Description of Artificial Sequence: Synthetic

2

Gln Ile Val Leu

1

Glu

Tyr

Pro

Ala

65

Ser

Ser

Arg

Gln

Arg

Trp

Arg

50

Arg

Ser

Ser

Thr

Leu
130

Ala

Ser

35

Leu

Phe

Leu

Asn

Val

115

Lys

Thr

20

Arg

Leu

Ser

Glu

Pro

100

Ala

Ser

Thr

Leu

His

Ile

Gly

Pro

85

Phe

Ala

Gly

Gln

Ser

Met

Tyr

Ser

70

Glu

Thr

Pro

Thr

Ser

Cys

Tyr

Leu

55

Gly

Asp

Phe

Ser

Ala
135

Pro

Ser

Trp

40

Thr

Ser

Phe

Gly

Val

120

Ser

Ala

Ala

25

Tyr

Ser

Gly

Ala

Gln

105

Phe

Val

Thr

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Leu

Ser

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Ser

Lys

Lys

Ala

60

Phe

Tyr

Lys

Pro

Leu
140

Leu

His

Pro

45

Thr

Thr

Cys

Leu

Pro

125

Leu

Ser

Thr

30

Gly

Gly

Leu

Gln

Glu

110

Ser

Asn

Pro

15

Asn

Gln

Ile

Thr

Gln

95

Ile

Asp

Asn

polypeptide

Gly

Leu

Ala

Pro

Ile

80

Trp

Lys

Glu

Phe



Tyr Pro
145

Ser Gly

Thr Tyr

Lys His

Pro Val
210

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

<220>
<223>

<400>

3
7
P

Arg

Asn

Ser

Lys

195

Thr

11
RT

Glu

Ser

Leu

180

Val

Lys

Ala Lys
150

Gln Glu

165

Ser Ser

Tyr Ala

Ser Phe

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Description of Artificial Sequence: Synthetic

3

Glu Val Gln

1

Ser Leu Arg

Gly Met His

35

Ala Tyr Ile

50

Lys Gly Arg

65

Leu

Leu

20

Trp

Ser

Phe

Val Glu

5

Ser Cys

Val Arg

Ser Gly

Thr Ile
70

Ser

Ala

Gln

Ser

55

Ser

Gln

Val

Leu

Glu

200

Arg

Gly

Ala

Ala

40

Tyr

Arg

Trp

Thr

Thr

185

Val

Gly

Gly

Ser

25

Pro

Thr

Asp

Lys

Glu

170

Leu

Thr

Glu

Gly

10

Gly

Gly

Ile

Asn

Val

155

Gln

Ser

His

Cys

Leu

Phe

Lys

Tyr

Ala
75

Asp

Asp

Lys

Gln

Val

Thr

Gly

Ser

60

Lys

Asn

Ser

Ala

Gly
205

Gln

Phe

Leu

45

Ala

Asn

Ala

Lys

Asp

190

Leu

Pro

Ser

30

Glu

Asp

Ser

Leu

Asp

175

Tyr

Ser

Gly

15

Asp

Trp

Ser

Leu

Gln

160

Ser

Glu

Ser

polypeptide

Tyr

Val

Val

Tyr
80



Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Pro

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Glu

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu

260

Gln

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Phe

Leu

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Trp

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Tyr

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val

265

Val

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

Asp

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Val

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Glu

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

His

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp

Asn



Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Gln
465

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Gly

450

Ser

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

Gly

Pro

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gly

Ser

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Gly

Ser

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Ser

Leu
470

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Gly

455

Ser

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln

440

Gly

Ala

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Gly

Ser

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Val

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Ser

Gly
475

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Asp

460

Asp

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu

445

Ile

Arg

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Gln

Val

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Met

Thr

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Thr

Ile
480



Thr

Gln

Leu

Asp

Tyr

545

Thr

Gly

Ser

Ala

Gln

625

Gly

Ser

Arg

Cys

Lys

Gln

Phe

530

Tyr

Lys

Gly

Gly

Ala

610

Ala

Ser

Arg

Ala

Arg

Pro

Ser

515

Thr

Cys

Val

Gly

Gly

595

Ser

Pro

Asn

Asp

Glu

Ala

Gly

500

Gly

Leu

Gln

Glu

Gly

580

Gly

Gly

Gly

Lys

Asn

660

Asp

Ser

485

Lys

Val

Thr

Gln

Ile

565

Ser

Val

Phe

Lys

Tyr

645

Ser

Thr

Gln

Ala

Pro

Ile

Tyr

550

Lys

Gly

Val

Thr

Cys

630

Tyr

Lys

Ala

Ser

Pro

Ser

Ser

535

Tyr

Gly

Gly

Gln

Phe

615

Leu

Ala

Asn

Val

Ile

Lys

Arg

520

Ser

Ser

Gly

Gly

Pro

600

Ser

Glu

Asp

Thr

Tyr

Asn

Leu

505

Phe

Leu

Thr

Gly

Gly

585

Gly

Ser

Trp

Ser

Leu

665

Tyr

Ser

490

Leu

Ser

Gln

Pro

Gly

570

Ser

Arg

Tyr

Val

Val

650

Tyr

Cys

Tyr

Ile

Gly

Pro

Phe

555

Ser

Gln

Ser

Gly

Ala

635

Lys

Leu

Ala

Leu

Tyr

Ser

Glu

540

Thr

Gly

Val

Leu

Met

620

Val

Gly

Gln

Arg

Asp

Ala

Gly

525

Asp

Phe

Gly

Gln

Arg

605

His

Ile

Arg

Met

Asp

Trp

Ala

510

Ser

Phe

Gly

Gly

Leu

590

Leu

Trp

Trp

Phe

Asn

670

Pro

Tyr

495

Ser

Gly

Ala

Cys

Gly

575

Val

Ser

Val

Tyr

Thr

655

Ser

Arg

Gln

Ser

Thr

Thr

Gly

560

Ser

Glu

Cys

Arg

Asp

640

Ile

Leu

Gly



675 680 685

Ala Thr Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly
690 695 700

Thr Thr Val Thr VvVal Ser Ser
705 710

<210> 4

<211> 219

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 4
Gln Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Lys His Thr Asn Leu
20 25 30

Tyr Trp Ser Arg His Met Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40 45

Pro Arg Leu Leu Ile Tyr Leu Thr Ser Asn Arg Ala Thr Gly Ile Pro
50 55 60

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75 80

Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Trp
85 90 95

Ser Ser Asn Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu



115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
180 185 190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 5

<211> 721

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

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

Ala Tyr Ile Ser Ser Gly Ser Tyr Thr Ile Tyr Ser Ala Asp Ser Val



Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe
245

Ile

70

Leu

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Arg

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Asn

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys
250

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile
255

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser



Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Thr

Ile

Gln

Ser

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Gln

Thr

Gln

Leu

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Ser

Cys

Lys

435

Gln

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gly

Pro

Arg

420

Pro

Ser

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Gly

Ser

405

Ala

Gly

Gly

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Gly

390

Ser

Ser

Lys

Val

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Ser

Leu

Gln

Ala

Pro

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Gly

Ser

Ser

Pro

440

Ser

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Gly

Ala

Ile

425

Lys

Arg

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Gly

Ser

410

Asn

Leu

Phe

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Gly

395

Val

Ser

Leu

Ser

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Ser

Gly

Tyr

Ile

Gly

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Asp

Asp

Leu

Tyr

445

Ser

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Ile

Arg

Asp

430

Ala

Gly

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Gln

Val

415

Trp

Ala

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Met

400

Thr

Tyr

Ser

Gly



Thr

465

Thr

Gly

Ser

Glu

Cys

545

Arg

Asp

Ile

Leu

Gly

625

Gly

450

Asp

Tyr

Thr

Gly

Ser

530

Ala

Gln

Gly

Ser

Arg

610

Ala

Thr

Phe

Tyr

Lys

Gly

515

Gly

Ala

Ala

Ser

Arg

595

Ala

Thr

Thr

Thr

Cys

Val

500

Gly

Gly

Ser

Pro

Asn

580

Asp

Glu

Leu

Val

Leu

Gln

485

Glu

Gly

Gly

Gly

Gly

565

Lys

Asn

Asp

Tyr

Thr
645

Thr

470

Gln

Ile

Ser

Val

Phe

550

Lys

Tyr

Ser

Thr

Tyr

630

Val

455

Ile

Tyr

Lys

Gly

Val

535

Thr

Cys

Tyr

Lys

Ala

615

Tyr

Ser

Ser

Tyr

Gly

Gly

520

Gln

Phe

Leu

Ala

Asn

600

Val

Tyr

Ser

Ser

Ser

Gly

505

Gly

Pro

Ser

Glu

Asp

585

Thr

Tyr

Tyr

Gly

Leu

Thr

490

Gly

Gly

Gly

Ser

Trp

570

Ser

Leu

Tyr

Gly

Gly
650

Gln

475

Pro

Gly

Ser

Arg

Tyr

555

Val

Val

Tyr

Cys

Met

635

Gly

460

Pro

Phe

Ser

Gln

Ser

540

Gly

Ala

Lys

Leu

Ala

620

Asp

Gly

Glu

Thr

Gly

Val

525

Leu

Met

Val

Gly

Gln

605

Arg

Val

Ser

Asp

Phe

Gly

510

Gln

Arg

His

Ile

Arg

590

Met

Asp

Trp

Gly

Phe

Gly

495

Gly

Leu

Leu

Trp

Trp

575

Phe

Asn

Pro

Gly

Gly
655

Ala
480

Cys

Gly

Val

Ser

Val

560

Tyr

Thr

Ser

Arg

Gln

640

Gly



Gly Ser Gly Gln
660

Asp Ser Asp Gly
675

Ser Arg Trp Gln
690

Ala Leu His Asn
705

Lys

<210> 6
<211> 219
<212> PRT

Pro

Ser

Glu

His

Glu

Phe

Gly

Tyr
710

Asn

Phe

Asn

695

Thr

<213> Artificial Sequence

<220>
<223>

<400> 6
Gln Ile Val Leu

1

Glu Arg Ala Thr
20

Tyr Trp Ser Arg
35

Pro Arg Leu Leu
50

Ala Arg Phe Ser
65

Thr

Leu

His

Ile

Gly

Gln

Ser

Met

Tyr

Ser
70

Ser

Cys

Tyr

Leu

55

Gly

Asn

Leu

680

Val

Gln

Pro

Ser

Trp

40

Thr

Ser

Tyr

665

Tyr

Phe

Lys

Ala

Ala

25

Tyr

Ser

Gly

Lys

Ser

Ser

Ser

Thr

10

Ser

Gln

Asn

Thr

Thr

Arg

Cys

Leu
715

Leu

Ser

Gln

Arg

Asp
75

Thr

Leu

Ser

700

Ser

Ser

Lys

Lys

Ala

60

Phe

Pro Pro Val Leu

670

Thr Val Asp Lys

685

Val Met His Glu

Leu Ser Leu Gly

Description of Artificial Sequence: Synthetic

Leu

His

Pro

45

Thr

Thr

Ser

Thr

30

Gly

Gly

Leu

Pro

15

Asn

Gln

Ile

Thr

720

polypeptide

Gly

Leu

Ala

Pro

Ile
80



Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Ser

Ser

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Leu

Asn

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

7
219
PRT

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Pro

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Description of Artificial Sequence: Synthetic

7

Phe

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ala

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gln

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

polypeptide

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

1

5

10

15



Glu

Tyr

Pro

Ala

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

Trp

Arg

50

Arg

Ser

Ser

Thr

Leu

130

Pro

Gly

Tyr

His

Val

Ala

Ser

35

Leu

Phe

Leu

Asn

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

Thr

20

Arg

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Leu

His

Ile

Gly

Pro

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Ser

Met

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Cys

Tyr

Leu

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn

Ser

Trp

40

Thr

Ser

Phe

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ala

25

Tyr

Ser

Gly

Ala

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Ser

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Lys

Lys

Ala

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

His

Pro

45

Thr

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Thr

30

Gly

Gly

Leu

Gln

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Asn

Gln

Ile

Thr

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Leu

Ala

Pro

Ile

80

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



210

<210> 8

<211> 610
<212> DNA
<213>

<220>
<223>

polynucleotide

<400> 8
cgagagagcc

gcacatgtac
ctctaaccgg
caccctgacc
gtcctccaac
tgcaccatct
tgttgtgtgc
taacgccctc
cacctacagc

ctacgcctgc

gggagagtgt

<210> 9

<211> 452
<212> PRT
<213>

<220>
<223>

<400> 9

accctgagct
tggtatcagc
gccaccggcea
atctccagcc
cccttcacct
gtcttcatct
ctgctgaata
caatcgggta
ctcagcagca

gaagtcaccc

215

Artificial Sequence

Description of Artificial

gctccgectc
agaagcccgg
tccctgccag
tggaacccga
tcggecaggg
tcccgccatc
acttctatcc
actcccagga
ccctgacgct

atcagggcct

Artificial Sequence

Sequence: Synthetic

ctccaagcac
ccaggcccct
attctccggc
ggacttcgcc
caccaagctg
tgatgagcag
cagagaggcc
gagtgtcaca
gagcaaagca

gagctcgccc

accaacctgt
cggctgectga
tctggctccg
gtgtactact
gaaatcaagc
ttgaaatctg
aaagtacagt
gagcaggaca
gactacgaga

gtcacaaaga

Description of Artificial Sequence: Synthetic

actggtcccg
tctacctgac
gcaccgactt
gccagcagtg
gtacggtggc
gaactgcctc
ggaaggtgga
gcaaggacag
aacacaaagt

gcttcaacag

polypeptide

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

60

120

180

240

300

360

420

480

540

600

610



Ser

Gly

Ala

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Leu

Met

Tyr

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys
210

Arg

His

35

Ile

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Ser

Val

Ser

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Cys

Arg

Gly

Ile

70

Leu

Asn

Val

Ala

Leu

150

Ser

Leu

Thr

Ala

Gln

Ser

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys
215

Ala

Ala

40

Tyr

Arg

Ala

Phe

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Gly

Gly

Ile

Asn

Asp

90

Glu

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Phe

Lys

Tyr

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Thr

Gly

Ser

60

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Ile

Val
220

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Ser

30

Glu

Asp

Ser

Tyr

Asp

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Asp

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Gly

Val

Phe

175

Val

Val

Lys

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser



Cys

225

Gly

Met

His

Val

Tyr

305

Gly

Ile

Val

Ser

Glu

385

Pro

Asp

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Cys

Leu

370

Trp

Val

Lys

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Thr

355

Ser

Glu

Leu

Thr

Ser

Arg

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Asp

His

Val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Pro

Ala

Asn

Ser
405

Thr

230

Phe

Pro

Val

Thr

Val

310

Cys

Ser

Pro

Val

Gly

390

Asp

Cys

Leu

Glu

Lys

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Arg

360

Gly

Pro

Ser

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

345

Glu

Phe

Glu

Phe

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe
410

Pro

235

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Tyr

Val

Pro

Lys

Val

Asp

285

Tyr

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

Phe

Thr

255

Val

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu
415

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

Val

Val

Pro

400

Thr



Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val

420

425

430

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

435

Ser Pro Gly Lys

450

<210> 10
<211>
<212>
<213>

DNA

<220>
<223>

1356

polynucleotide

<400> 10
gaggtgcagc

tcttgcgecg
cctggaaagg
gccgactccg
ctgcagatga
cctaactcct
tcctctgcta
tctggtggca
gtttcttgga
agcagcggtc
cagacctata
gaaccgaaaa

gggggaccgt

acccctgagg

tggtggaatc
cctccggcett
gcctggaatg
tgaagggccg
actccctgceg
tctacgagta
gcaccaaagg
ccgcagcact
atagcggtgc
tgtatagcct
tttgcaatgt
gctgtgacaa
cagtcttcct

tcacatgcgt

440

Artificial Sequence

Description of Artificial

cggeggagsa
cacattctcc
ggtggcctac
gttcaccatc
ggccgaggac
ctacttcgac
tccgagecgtt
gggttgtctg
actgaccagc
gtctagcgtt
gaatcataaa
aactcacacg

cttcccccca

ggtggtggac

445

Sequence: Synthetic

ctggtgcagc
gactacggca
atctcctccg
tcccgggaca
acagccgtgt
tactggggcc
tttccgectgg
gtgaaagatt
ggtgttcata
gttaccgttc
ccgagcaata
tgcccaccgt
aaacccaagg

gtgagccacg

ctggcggctc
tgcactgggt
gctcctacac
acgccaagaa
actactgtgc
agggcaccac
caccgagcag
attttccgga
cctttccggce
cgagcagcag
caaaagttga
gcccagcacc
acaccctcat

aagaccctga

cctgagactg
ccgacaggcc
catctactcc
ctccctgtac
cagacgggcc
cgtgaccgtg
caaaagcacc
accggttacc
agttctgcag
cctgggcacc
taaacgcgtt
tgagttcgag
gatctcccgg

ggtcaagttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aactggtacg
tacaacagca
ggcaaggagt
atctccaaag
gaggagatga
gacatcgccg
cccgtgetgg
aggtggcagc
tacacgcaga
<210>
<211>

<212>
<213>

11
639
DNA

<220>
<223>

tggacggcgt
cgtaccgtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg

aggggaacgt

agagcctctc

polynucleotide

<400> 11
gacatccaga

atcacttgcc
gggaaagccc
aggttcagtg
gaagattttg

gggaccaaag

ccctgectctg
tacccgggag
gagaccacca
ctgacgcctg

agcaccgtgg

tgacccagtc
gggcaagtca
ctaaactcct
gcagtggatc
caacttacta
tggaaatcaa
aggagcttca
ccgtgacagt
caccctccaa
agcagtggaa

agaagacagt

ggaggtgcat
ggtcagcgtc
ggtctccaac
gccccgagaa
ggtcagcctg
gagcaatggg
ctccttcttc
cttctcatgc

cctgtctccg

Artificial Sequence

Description of Artificial

tccatcctcc
gagcattaac
gatctatgct
tgggacagat
ctgtcaacag
aggtcagccc
agccaacaag
ggcctggaag
acaaagcaac
gtcccacaga

ggcccctaca

aatgccaaga
ctcaccgtcc
aaagccctcc
ccacaggtct
agctgcgcegg
cagccggaga
ctcgttagca
tccgtgatgc

ggtaaa

caaagccgcg
tgcaccagga
cagccagcat
gcaccctgcc
tcaaaggctt
acaactacaa
agctcaccgt

atgaggctct

Sequence: Synthetic

ctgtctgcat
agctatttag
gcatccagtt
ttcactctca
tattacagta
aaggcggccc
gccacactgg
gcagatagca
aacaagtacg
agctacagct

gaagtgtca

ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
ctccattcac
cctcggtcac
tgtgtctcat
gccccgtcaa
cggccagceag

gccaggtcac

ggaggagcag
ctggctgaat
cgagaaaacc
cccatcccgg
ctatcccagc
gaccacgcct
ggacaagagc

gCacCaaccac

cagagtcacc
gcagaaacca
ggtcccatca
tctgcaacct
tttcggccect
tctgttcccg
aagtgacttc
ggcgggagtsg

ctacctgagc

gcatgaaggg

900

960

1020

1080

1140

1200

1260

1320

1356

60

120

180

240

300

360

420

480

540

600

639



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

<220>
<223>

<400>

12
455
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

12

Gln Val Gln

1

Ser

Gly

Ala

Lys

65

Leu

Ala

Asp

Lys

Gly
145

Leu

Met

Val

50

Gly

Gln

Arg

Val

Gly

130

Gly

Arg

His

35

Ile

Arg

Met

Asp

Trp

115

Pro

Thr

Leu

Leu

20

Trp

Trp

Phe

Asn

Pro

100

Gly

Ser

Ala

Val

5

Ser

Val

Tyr

Thr

Ser

85

Arg

Gln

Val

Ala

Glu

Cys

Arg

Asp

Ile

70

Leu

Gly

Gly

Cys

Leu
150

Ser

Ala

Gln

Gly

55

Ser

Arg

Ala

Thr

Pro

135

Gly

Gly

Ala

Ala

40

Ser

Arg

Ala

Thr

Thr

120

Leu

Cys

Gly

Ser

25

Pro

Asn

Asp

Glu

Leu

105

Val

Ala

Leu

Gly val val

10

Gly

Gly

Lys

Asn

Asp

90

Tyr

Thr

Pro

Val

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Val

Ser

Lys
155

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Ser

140

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Ser

125

Lys

Tyr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr

110

Ala

Ser

Phe

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Ser

Thr

Pro

polypeptide

Arg

Tyr

Val

Val

Tyr

80

Cys

Met

Thr

Ser

Glu
160



Pro

Thr

Val

Asn

Pro

225

Glu

Asp

Asp

Gly

Asn

305

Trp

Pro

Val

Phe

Val

Val

210

Lys

Phe

Thr

Val

Val

290

Ser

Leu

Ala

Thr

Pro

Thr

195

Asn

Ser

Glu

Leu

Ser

275

Glu

Thr

Asn

Ser

Val

Ala

180

Val

His

Val

Gly

Met

260

His

Val

Tyr

Gly

Ile
340

Ser

165

Val

Pro

Lys

Asp

Gly

245

Ile

Glu

His

Arg

Lys

325

Glu

Trp

Leu

Ser

Pro

Lys

230

Pro

Ser

Asp

Asn

Val

310

Glu

Lys

Asn

Gln

Ser

Ser

215

Thr

Ser

Arg

Pro

Ala

295

Val

Tyr

Thr

Ser

Ser

Ser

200

Asn

His

Val

Thr

Glu

280

Lys

Ser

Lys

Ile

Gly

Ser

185

Leu

Thr

Thr

Phe

Pro

265

Val

Thr

Val

Ser
345

Ala

170

Gly

Gly

Lys

Cys

Leu

250

Glu

Lys

Lys

Leu

Lys

330

Lys

Leu

Leu

Thr

Val

Pro

235

Phe

Val

Phe

Pro

Thr

315

Val

Ala

Thr

Tyr

Gln

Asp

220

Pro

Pro

Thr

Asn

Arg

300

Val

Ser

Lys

Ser

Ser

Thr

205

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Gly

Leu

190

Tyr

Arg

Pro

Lys

Val

270

Tyr

Glu

His

Lys

Gln
350

Val

175

Ser

Ile

Val

Ala

Pro

255

Val

Val

Gln

Gln

Ala

335

Pro

His

Ser

Cys

Glu

Pro

240

Lys

Val

Asp

Tyr

Asp

320

Leu

Arg



Glu Gln

355

Pro

Gln
370

Asn Val

Ile
385

Ala Vval

Thr Thr Pro

Lys Leu Thr

Val
435

Cys Ser

Ser Leu

450

Leu

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

13
1365
DNA

<220>
<223>

poly

<400> 13
caggtgcagc

tcctgtgcag
ccaggcaagg
gcagactccg

ctgcaaatga

aggggagcta

Val Tyr

Leu

Ser

Glu Trp

Thr

Trp

Glu

Pro
360

Leu

Cys Leu

375

Ser Asn

390

Val
405

Pro

Val
420

Asp

Met His

Ser Pro

nucleotide

tggtggagtc
cgtctggatt
ggctggagtg
tgaagggccg
acagcctgag

ccctttacta

Leu

Lys

Glu

Gly

Asp Ser

Ser Arg

Ala Leu

440

Lys
455

Artificial Sequence

Description of Artificial

tgggggagsc
caccttcagt
ggtggeagtt
attcaccatc
agccgaggac

ctactactac

Pro Cys Arg

Val Lys Gly

Gln Pro

395

Gly

Asp Gly Ser

410

Trp Gln Gln

425

His Asn His

Glu Glu

365

Met

Phe
380

Tyr Pro

Glu Asn Asn

Phe Phe Leu

Val
430

Gly Asn

Thr
445

Tyr Gln

Sequence: Synthetic

gtggtccagc
agctatggca
atatggtatg
tccagagaca
acggctgtgt

ggtatggacg

ctgggaggtc

tgcactgggt
atggaagtaa
attccaagaa
attactgtgc

tctggggcca

Thr Lys

Ser Asp

Tyr Lys

400

Tyr Ser

415

Phe Ser

Lys Ser

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat
gagagatccg

agggaccacg

60

120

180

240

300

360



gtcaccgtct
aaaagcacct
ccggttaccg
gtcctgcaga
ctgggcaccc
aaacgcgttg
gagttcgagg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatgccggg
tatcccagcg
accacgcctc
gacaagagca
cacaaccact
<210>
<211>

<212>
<213>

14
710
PRT

<220>

<223>

<400> 14

cctcagcgtc
ctggtggcac
tttcttggaa
gcagcggtct
agacctatat
aaccgaaaag
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagc
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

gaccaaaggt
cgcagcactg
tagcggtgca
gtatagcctg
ttgcaatgtg
cgtggacaaa
agtcttcctc
cacatgcgtg
ggacggcegtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggc

ggggaacgtc

gagcttaagc

Artificial Sequence

ccgagcgtgt
ggttgtctgg
ctgaccagcg
tctagcgttg
aatcataaac
actcacacgt
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctgt
agcaatgggc
tccttcttcc
ttctcatgct

ctgtctccgg

gcccgetggc
tgaaagatta
gtgttcatac
ttaccgttcc
cgagcaatac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctccc
cacaggtcta
ggtgectggt
agccggagaa
tctatagcaa
ccgtgatgca

gtaaa

Description of Artificial Sequence: Synthetic

accgagcagc
ttttccggaa
ctttccggca
gagcagcagc
caaagttgat
cccagcacct
caccctcatg
agaccctgag
aaagccgegg
gcaccaggac
agccagcatc
caccctgccc
caaaggcttc
caactacaag
gctcaccgtg

tgaggctctg

polypeptide

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 Arg Ala Ser Gln Ser Ile Asn Ser Tyr

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1365



Leu

Tyr

Ser

65

Glu

Thr

Gly

Val

Leu

145

Met

Val

Gly

Gln

Asp

Ala

50

Gly

Asp

Phe

Gly

Gln

130

Arg

His

Ile

Arg

Met
210

Trp

35

Ala

Ser

Phe

Gly

Gly

115

Leu

Leu

Trp

Trp

Phe

195

Asn

20

Tyr

Ser

Gly

Ala

Cys

100

Gly

Val

Ser

Val

Tyr

180

Thr

Ser

Gln

Ser

Thr

Thr

85

Gly

Ser

Glu

Cys

Arg

165

Asp

Ile

Leu

Gln

Leu

Asp

70

Tyr

Thr

Gly

Ser

Ala

150

Gln

Gly

Ser

Arg

Lys

Gln

55

Phe

Tyr

Lys

Gly

Gly

135

Ala

Ala

Ser

Arg

Ala
215

Pro

40

Ser

Thr

Cys

Val

Gly

120

Gly

Ser

Pro

Asn

Asp

200

Glu

25

Gly

Gly

Leu

Gln

Glu

105

Gly

Gly

Gly

Gly

Lys

185

Asn

Asp

Lys

Val

Thr

Gln

90

Ile

Ser

Val

Phe

Lys

170

Tyr

Ser

Thr

Ala

Pro

Ile

75

Tyr

Lys

Gly

Val

Thr

155

Cys

Tyr

Lys

Ala

Pro

Ser

60

Ser

Tyr

Gly

Gly

Gln

140

Phe

Leu

Ala

Asn

Val
220

Lys

45

Arg

Ser

Ser

Gly

Gly

125

Pro

Ser

Glu

Asp

Thr

205

Tyr

30

Leu

Phe

Leu

Thr

Gly

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Leu

Ser

Gln

Pro

95

Gly

Ser

Arg

Tyr

Val

175

Val

Tyr

Cys

Ile

Gly

Pro

80

Phe

Ser

Gln

Ser

Gly

160

Ala

Lys

Leu

Ala



Arg

225

Val

Ser

Leu

Phe

Lys

305

Tyr

Ala

Thr

Ala

Ser

385

Thr

Pro

Asp

Trp

Gly

Val

Thr

290

Gly

Tyr

Lys

Ala

Phe

370

Thr

Ser

Glu

Pro

Gly

Gly

Gln

275

Phe

Leu

Val

Asn

Val

355

Asp

Lys

Glu

Pro

Arg

Gln

Gly

260

Pro

Ser

Glu

Asp

Ser

340

Tyr

Tyr

Gly

Ser

Val

Gly

Gly

245

Gly

Gly

Arg

Trp

Ser

325

Leu

Tyr

Trp

Pro

Thr

405

Thr

Ala

230

Thr

Ser

Gly

Tyr

Val

310

Val

Tyr

Cys

Gly

Ser

390

Ala

Val

Thr

Thr

Glu

Ser

Trp

295

Ala

Lys

Leu

Ala

Gln

375

Val

Ala

Ser

Leu

Val

Val

Leu

280

Met

Asn

Gly

Gln

Arg

360

Gly

Phe

Leu

Trp

Tyr

Thr

Gln

265

Arg

Ser

Ile

Arg

Met

345

Glu

Thr

Pro

Gly

Asn

Tyr

Val

250

Leu

Leu

Trp

Lys

Phe

330

Asn

Gly

Leu

Leu

Cys

410

Ser

Tyr

235

Ser

Val

Ser

Val

Gln

315

Thr

Ser

Gly

Val

Ala

395

Leu

Gly

Tyr

Ser

Glu

Cys

Arg

300

Asp

Ile

Leu

Trp

Thr

380

Pro

Val

Ala

Tyr

Gly

Ser

Ala

285

Gln

Gly

Ser

Arg

Phe

365

Val

Cys

Lys

Leu

Gly

Gly

Gly

270

Ala

Ala

Ser

Arg

Ala

350

Gly

Ser

Ser

Asp

Thr

Met

Gly

255

Gly

Ser

Pro

Glu

Asp

335

Glu

Glu

Ser

Arg

Tyr

415

Ser

Asp

240

Gly

Gly

Gly

Gly

Lys

320

Asn

Asp

Leu

Ala

Ser

400

Phe

Gly



Val

Ser

Thr

465

Val

Phe

Thr

Val

Val

545

Ser

Leu

Ser

Pro

His

Ser

450

Cys

Glu

Leu

Leu

Ser

530

Glu

Thr

Asn

Ser

Gln
610

Thr

435

Val

Asn

Ser

Gly

Met

515

Gln

Val

Tyr

Gly

Ile

595

Val

420

Phe

Val

Val

Lys

Gly

500

Ile

Glu

His

Arg

Lys

580

Glu

Tyr

Pro

Thr

Asp

Tyr

485

Pro

Ser

Asp

Asn

Val

565

Glu

Lys

Thr

Ala

Val

His

470

Gly

Ser

Arg

Pro

Ala

550

Val

Tyr

Thr

Leu

Val

Pro

455

Lys

Pro

Val

Thr

Glu

535

Lys

Ser

Lys

Ile

Pro
615

Leu

440

Ser

Pro

Pro

Phe

Pro

520

Val

Thr

Val

Cys

Ser

600

Pro

425

Gln

Ser

Ser

Cys

Leu

505

Glu

Gln

Lys

Leu

Lys

585

Lys

Ser

Ser

Ser

Asn

Pro

490

Phe

Val

Phe

Pro

Thr

570

Val

Ala

Gln

Ser

Leu

Thr

475

Pro

Pro

Thr

Asn

Arg

555

Val

Ser

Lys

Glu

Gly

Gly

460

Lys

Cys

Pro

Cys

Trp

540

Glu

Leu

Asn

Gly

Glu
620

Leu

445

Thr

Val

Pro

Lys

Val

525

Tyr

Glu

His

Lys

Gln

605

Met

430

Tyr

Lys

Asp

Ala

Pro

510

Val

Val

Gln

Gln

Gly

590

Pro

Thr

Ser

Thr

Lys

Pro

495

Lys

Val

Asp

Phe

Asp

575

Leu

Arg

Lys

Leu

Tyr

Arg

480

Glu

Asp

Asp

Gly

Asn

560

Trp

Pro

Glu

Asn



Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
625 630 635

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
645 650 655

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
660 665 670

Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
675 680 685

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
690 695 700

Ser Leu Ser Leu Gly Lys
705 710

<210> 15

<211> 215

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 15
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu
35 40 45

Ile Tyr Asp Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe
50 55 60

Ile

640

Thr

Arg

Cys

Leu

polypeptide

Gly

Ser

Leu

Ser



Gly

65

Pro

Trp

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

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

<220>
<223>

<400>

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

16
710
PRT

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

Artificial Sequence

Description of Artificial Sequence: Synthetic

16

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Leu

Leu

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys

polypeptide



Glu

Ser

Trp

Ala

Lys

65

Leu

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Val

Leu

Met

Asn

50

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Gln

Arg

Ser

35

Ile

Arg

Met

Glu

Thr

115

Pro

Gly

Asn

Gln

Ser

Leu

Leu

20

Trp

Lys

Phe

Asn

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Val

Ser

Val

Gln

Thr

Ser

85

Gly

Val

Ala

Leu

Gly

165

Ser

Leu

Glu

Cys

Arg

Asp

Ile

70

Leu

Trp

Thr

Pro

Val

150

Ala

Gly

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Phe

Val

Cys

135

Lys

Leu

Leu

Thr

Gly

Ala

Ala

40

Ser

Arg

Ala

Gly

Ser

120

Ser

Asp

Thr

Tyr

Lys

Gly

Ser

25

Pro

Glu

Asp

Glu

Glu

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Leu

Ala

Ser

Phe

Gly

170

Leu

Tyr

Leu

Phe

Lys

Tyr

Ala

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Gln

Phe

Leu

45

Val

Asn

Val

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

Pro

Ser

30

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His



Lys

Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn
385

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn
390

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

200

Asp

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr
395

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp
400



Ser

Arg

Leu

Gly

Ser

465

Cys

Lys

Gln

Phe

Tyr

545

Lys

Gly

Gly

Asp

Trp

His

Gly

450

Pro

Arg

Pro

Ser

Thr

530

Cys

Val

Gly

Gly

Gly

Gln

Asn

435

Gly

Ser

Ala

Gly

Gly

515

Leu

Gln

Glu

Gly

Gly

Ser

Glu

420

His

Gly

Ser

Ser

Lys

500

Val

Thr

Gln

Ile

Ser

580

Val

Phe

405

Gly

Tyr

Ser

Leu

Gln

485

Ala

Pro

Ile

Tyr

Lys

565

Gly

Val

Phe

Asn

Thr

Gly

Ser

470

Ser

Pro

Ser

Ser

Tyr

550

Gly

Gly

Gln

Leu

Val

Gln

Gly

455

Ala

Ile

Lys

Arg

Ser

535

Ser

Gly

Gly

Pro

Tyr

Phe

Lys

440

Gly

Ser

Asn

Leu

Phe

520

Leu

Thr

Gly

Gly

Gly

Ser

Ser

425

Ser

Gly

Val

Ser

Leu

505

Ser

Gln

Pro

Gly

Ser

585

Arg

Arg

410

Cys

Leu

Ser

Gly

Tyr

490

Ile

Gly

Pro

Phe

Ser

570

Gln

Ser

Leu

Ser

Ser

Asp

Asp

475

Leu

Tyr

Ser

Glu

Thr

555

Gly

Val

Leu

Thr

Val

Leu

Ile

460

Arg

Asp

Ala

Gly

Asp

540

Phe

Gly

Gln

Arg

Val

Met

Ser

445

Gln

Val

Trp

Ala

Ser

525

Phe

Gly

Gly

Leu

Leu

Asp

His

430

Leu

Met

Thr

Tyr

Ser

510

Gly

Ala

Cys

Gly

Val

590

Ser

Lys

415

Glu

Gly

Thr

Ile

Gln

495

Ser

Thr

Thr

Gly

Ser

575

Glu

Cys

Ser

Ala

Lys

Gln

Thr

480

Gln

Leu

Asp

Tyr

Thr

560

Gly

Ser

Ala



Ala

Ala

625

Ser

Arg

Ala

Thr

Thr
705

Ser

610

Pro

Asn

Asp

Glu

Leu

690

Val

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

<220>
<223>

<400>

595

Gly

Gly

Lys

Asn

Asp

675

Tyr

Thr

17
215
PRT

Phe

Lys

Tyr

Ser

660

Thr

Tyr

Val

Thr

Cys

Tyr

645

Lys

Ala

Tyr

Ser

Phe

Leu

630

Ala

Asn

Val

Tyr

Ser
710

Ser

615

Glu

Asp

Thr

Tyr

Tyr
695

Artificial Sequence

Description of Artificial Sequence: Synthetic

17

600

Ser

Trp

Ser

Leu

Tyr

680

Gly

Tyr

Val

Val

Tyr

665

Cys

Met

Gly

Ala

Lys

650

Leu

Ala

Asp

Met

Val

635

Gly

Gln

Arg

Val

His

620

Ile

Arg

Met

Asp

Trp
700

605

Trp

Trp

Phe

Asn

Pro

685

Gly

Val

Tyr

Thr

Ser

670

Arg

Gln

Arg

Asp

Ile

655

Leu

Gly

Gly

Gln

Gly

640

Ser

Arg

Ala

Thr

polypeptide

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

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser Ser

20

25

30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu



Ile

Gly

65

Pro

Trp

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

<210>
<211>
<212>

35

Asp

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

18
720
PRT

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Ser

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Phe

Leu

Leu

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



<213>

<220>
<223>

<400>

Artificial Sequence

Description of Artificial Sequence: Synthetic

18

Glu Val Gln

1

Ser

Trp

Ala

Lys

65

Leu

Ala

Gln

Val

Ala

145

Ser

Leu

Met

Asn

50

Gly

Gln

Arg

Gly

Phe

130

Leu

Trp

Arg

Ser

35

Ile

Arg

Met

Glu

Thr

115

Pro

Gly

Asn

Leu

Leu

20

Trp

Lys

Phe

Asn

Gly

100

Leu

Leu

Cys

Ser

Val

5

Ser

Val

Gln

Thr

Ser

85

Gly

Val

Ala

Leu

Gly
165

Glu

Cys

Arg

Asp

Ile

70

Leu

Trp

Thr

Pro

Val

150

Ala

Ser

Ala

Gln

Gly

55

Ser

Arg

Phe

Val

Cys

135

Lys

Leu

Gly

Ala

Ala

40

Ser

Arg

Ala

Gly

Ser

120

Ser

Asp

Thr

Gly

Ser

25

Pro

Glu

Asp

Glu

Glu

105

Ser

Arg

Tyr

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Leu

Ala

Ser

Phe

Gly
170

Leu

Phe

Lys

Tyr

Ala

75

Thr

Ala

Ser

Thr

Pro

155

Val

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Thr

Ser

140

Glu

His

Gln

Phe

Leu

45

Val

Asn

Val

Asp

Lys

125

Glu

Pro

Thr

Pro

Ser

30

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Ser

Val

Phe

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro
175

polypeptide

Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala



Val

Pro

Lys

Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Leu

Ser

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

Gln

Ser

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Leu

Thr

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

Tyr

Lys

200

Asp

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Leu

Tyr

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Ser

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Ser

Cys

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

Val

Asn

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Val

190

Val

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Val

His

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser



Asn

385

Gln

Thr

Gln

Leu

Asp

465

Tyr

Thr

Gly

Ser

Ala

545

Gln

370

Gly

Ser

Cys

Lys

Gln

450

Phe

Tyr

Lys

Gly

Gly

530

Ala

Ala

Gly

Pro

Arg

Pro

435

Ser

Thr

Cys

Val

Gly

515

Gly

Ser

Pro

Gly

Ser

Ala

420

Gly

Gly

Leu

Gln

Glu

500

Gly

Gly

Gly

Gly

Gly

Ser

405

Ser

Lys

Val

Thr

Gln

485

Ile

Ser

Val

Phe

Lys
565

Ser

390

Leu

Gln

Ala

Pro

Ile

470

Tyr

Lys

Gly

Val

Thr

550

Cys

375

Gly

Ser

Ser

Pro

Ser

455

Ser

Tyr

Gly

Gly

Gln

535

Phe

Leu

Gly

Ala

Ile

Lys

440

Arg

Ser

Ser

Gly

Gly

520

Pro

Ser

Glu

Gly

Ser

Asn

425

Leu

Phe

Leu

Thr

Gly

505

Gly

Gly

Ser

Trp

Gly

Val

410

Ser

Leu

Ser

Gln

Pro

490

Gly

Ser

Arg

Tyr

Val
570

Ser

395

Gly

Tyr

Ile

Gly

Pro

475

Phe

Ser

Gln

Ser

Gly

555

Ala

380

Asp

Asp

Leu

Tyr

Ser

460

Glu

Thr

Gly

Val

Leu

540

Met

Val

Ile

Arg

Asp

Ala

445

Gly

Asp

Phe

Gly

Gln

525

Arg

His

Ile

Gln

Val

Trp

430

Ala

Ser

Phe

Gly

Gly

510

Leu

Leu

Trp

Trp

Met

Thr

415

Tyr

Ser

Gly

Ala

Cys

495

Gly

Val

Ser

Val

Tyr
575

Thr

400

Ile

Gln

Ser

Thr

Thr

480

Gly

Ser

Glu

Cys

Arg

560

Asp



Gly

Ser

Arg

Ala

625

Thr

Ser

Ser

Arg

Leu
705

Ser

Arg

Ala

610

Thr

Thr

Gly

Asp

Trp

690

His

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

<220>
<223>

<400>

Asn

Asp

595

Glu

Leu

Val

Gln

Gly

675

Gln

Asn

19
215
PRT

Lys

580

Asn

Asp

Tyr

Thr

Pro

660

Ser

Glu

His

Tyr

Ser

Thr

Tyr

Val

645

Glu

Phe

Gly

Tyr

Tyr

Lys

Ala

Tyr

630

Ser

Asn

Phe

Asn

Thr
710

Ala

Asn

Val

615

Tyr

Ser

Asn

Leu

Val

695

Gln

Artificial Sequence

Description of Artificial Sequence: Synthetic

19

Asp

Thr

600

Tyr

Tyr

Gly

Tyr

Tyr

680

Phe

Lys

Ser

585

Leu

Tyr

Gly

Gly

Lys

665

Ser

Ser

Ser

Val

Tyr

Cys

Met

Gly

650

Thr

Arg

Cys

Leu

Lys

Leu

Ala

Asp

635

Gly

Thr

Leu

Ser

Ser
715

Gly

Gln

Arg

620

Val

Ser

Pro

Thr

Val

700

Leu

Arg

Met

605

Asp

Trp

Gly

Pro

Val

685

Met

Ser

Phe

590

Asn

Pro

Gly

Gly

Val

670

Asp

His

Leu

Thr

Ser

Arg

Gln

Gly

655

Leu

Lys

Glu

Gly

Ile

Leu

Gly

Gly

640

Gly

Asp

Ser

Ala

Lys
720

polypeptide

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

1

5

10

15



Glu

Tyr

Ile

Gly

65

Pro

Trp

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe

Ala

Ala

35

Asp

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

Thr

20

Trp

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Leu

Tyr

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Ser

Gln

Ser

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Arg

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ser

30

Arg

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Ser

Leu

Phe

Leu

Leu

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



210

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

<220>
<223>

<400>

20
250
PRT

215

Artificial Sequence

Description of Artificial Sequence: Synthetic

20

Glu Val Gln

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Gly

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Arg

Gly

130

Leu

Arg

Ser

35

Ile

Arg

Met

Gly

Gly

115

Gly

Thr

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Ser

Gln

Leu

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Gly

Pro

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Gly

Pro

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Gly

135

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val

120

Gly

Val

Gly

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Ser

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Ser

Gly

Val

Leu

Phe

Lys

Tyr

Ser

75

Thr

Asn

Gly

Gly

Ala

Val

Thr

Cys

Tyr

60

Lys

Ala

Tyr

Gly

Gly

140

Pro

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Gly

125

Gly

Gly

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu

110

Gly

Ser

Lys

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

Ser

Gln

Thr

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

Gly

Thr

Ala



145 150 155 160

Ser Ile Ser Cys Gly Gly Asp Asn Ile Gly Gly Lys Ser Val His Trp
165 170 175

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr Tyr Asp
180 185 190

Ser Asp Arg Pro Ser Gly Ile Pro Gln Arg Phe Ser Gly Ser Asn Ser
195 200 205

Gly Asn Thr Ala Thr Leu Thr Ile His Arg Val Glu Ala Gly Asp Glu
210 215 220

Ala Asp Tyr Tyr Cys Gln Val Leu Asp Arg Arg Ser Asp His Trp Leu
225 230 235 240

Phe Gly Cys Gly Thr Lys Leu Thr Val Leu
245 250

<210> 21

<211> 709

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 21
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

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

Ala Tyr Ile Ser Ser Gly Ser Tyr Thr Ile Tyr Ser Ala Asp Ser Val



Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe
245

Ile

70

Leu

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Arg

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Asn

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys
250

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile
255

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser



Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Gly

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

Gly

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gly

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Gly

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Ser

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Gly

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln

440

Gly

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Gly

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Ser

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu

445

Val

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Gln

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Leu

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Leu



Glu

465

Cys

Arg

Ser

Ile

Leu

545

Gly

Val

Gly

Pro

Gly

625

Gly

450

Ser

Ala

Gln

Gly

Ser

530

Arg

Thr

Thr

Gly

Ser

610

Asp

Gln

Gly

Ala

Ala

Gly

515

Arg

Ala

Tyr

Val

Gly

595

Val

Asn

Ala

Gly

Ser

Pro

500

Ser

Asp

Glu

Tyr

Ser

580

Ser

Ser

Ile

Pro

Gly

Gly

485

Gly

Thr

Asn

Asp

Gly

565

Ser

Gly

Val

Gly

Val
645

Leu

470

Phe

Lys

Tyr

Ser

Thr

550

Asn

Gly

Gly

Ala

Gly

630

Leu

455

Val

Thr

Cys

Tyr

Lys

535

Ala

Tyr

Gly

Gly

Pro

615

Lys

Val

Gln

Phe

Leu

Ala

520

Asn

Val

Phe

Gly

Gly

600

Gly

Ser

Ile

Pro

Ser

Glu

505

Asp

Thr

Tyr

Glu

Gly

585

Ser

Lys

Val

Tyr

Gly

Ser

490

Trp

Ser

Leu

Tyr

Tyr

570

Ser

Gln

Thr

His

Tyr
650

Gly

475

Tyr

Val

Val

Tyr

Cys

555

Trp

Gly

Thr

Ala

Trp

635

Asp

460

Ser

Ala

Ser

Lys

Leu

540

Ala

Gly

Gly

Val

Ser

620

Tyr

Ser

Leu

Met

Ala

Gly

525

Gln

Arg

Arg

Gly

Leu

605

Ile

Gln

Asp

Arg

Ser

Ile

510

Arg

Met

Gly

Gly

Gly

590

Thr

Ser

Gln

Arg

Leu

Trp

495

Ser

Phe

Asn

Ser

Thr

575

Ser

Gln

Cys

Lys

Pro
655

Ser

480

Val

Gly

Thr

Ser

Tyr

560

Leu

Gly

Pro

Gly

Pro

640

Ser



Gly Ile Pro Gln Arg Phe Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr
660 665 670

Leu Thr Ile His Arg Val Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys
675 680 685

Gln Val Leu Asp Arg Arg Ser Asp His Trp Leu Phe Gly Cys Gly Thr
690 695 700

Lys Leu Thr Val Leu
705

<210> 22

<211> 719

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 22
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

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

Ala Tyr Ile Ser Ser Gly Ser Tyr Thr Ile Tyr Ser Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

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



Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Pro

Ala

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Glu

Lys

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

275

Thr

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu

260

Gln

Lys

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Phe

Pro

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Trp

Glu

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Tyr

280

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val

265

Val

Gln

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

Asp

Phe

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Asn

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Val

Ser

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Glu

285

Thr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

His

Arg

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp

Asn

Val



Val

305

Tyr

Thr

Leu

Cys

Ser

385

Leu

Ser

Val

Gly

Thr

465

Ser

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Glu

Cys

Arg

Ser

450

Ile

Leu

Val

Cys

Ser

Pro

355

Val

Gly

Ser

Ala

Gln

435

Gly

Ser

Arg

Leu

Lys

Lys

340

Ser

Lys

Gly

Gly

Ala

420

Ala

Gly

Arg

Ala

Thr

Val

325

Ala

Gln

Gly

Gly

Gly

405

Ser

Pro

Ser

Asp

Glu
485

Val

310

Ser

Lys

Glu

Phe

Gly

390

Gly

Gly

Gly

Thr

Asn

470

Asp

295

Leu

Asn

Gly

Glu

Tyr

375

Ser

Leu

Phe

Lys

Tyr

455

Ser

Thr

His

Lys

Gln

Met

360

Pro

Gly

Val

Thr

Cys

440

Tyr

Lys

Ala

Gln

Gly

Pro

345

Thr

Ser

Gly

Gln

Phe

425

Leu

Ala

Asn

Val

Asp

Leu

330

Arg

Lys

Asp

Gly

Pro

410

Ser

Glu

Asp

Thr

Tyr
490

Trp

315

Pro

Glu

Asn

Ile

Gly

395

Gly

Ser

Trp

Ser

Leu

475

Tyr

300

Leu

Ser

Pro

Gln

Ala

380

Ser

Gly

Tyr

Val

Val

460

Tyr

Cys

Asn

Ser

Gln

Val

365

Val

Glu

Ser

Ala

Ser

445

Lys

Leu

Ala

Gly

Ile

Val

350

Ser

Glu

Val

Leu

Met

430

Ala

Gly

Gln

Arg

Lys

Glu

335

Tyr

Leu

Trp

Gln

Arg

415

Ser

Ile

Arg

Met

Gly
495

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Leu

Trp

Ser

Phe

Asn

480

Ser



Tyr

Leu

Gly

Pro

545

Gly

Pro

Ser

Thr

Cys

625

Thr

Gly

Asp

Trp

Gly

Val

Gly

530

Pro

Gly

Gly

Gly

Leu

610

Gln

Lys

Gln

Gly

Gln

Thr

Thr

515

Gly

Ser

Asp

Gln

Ile

595

Thr

Val

Leu

Pro

Ser

675

Glu

Tyr

500

Val

Gly

Val

Asn

Ala

580

Pro

Ile

Leu

Thr

Glu

660

Phe

Gly

Tyr

Ser

Ser

Ser

Ile

565

Pro

Gln

His

Asp

Val

645

Asn

Phe

Asn

Gly

Ser

Gly

Val

550

Gly

Val

Arg

Arg

Arg

630

Leu

Asn

Leu

Val

Asn

Gly

Gly

535

Ala

Gly

Leu

Phe

Val

615

Arg

Gly

Tyr

Tyr

Phe

Tyr

Gly

520

Gly

Pro

Lys

Val

Ser

600

Glu

Ser

Gly

Lys

Ser

680

Ser

Phe

505

Gly

Gly

Gly

Ser

Ile

585

Gly

Ala

Asp

Gly

Thr

665

Arg

Cys

Glu

Gly

Ser

Lys

Val

570

Tyr

Ser

Gly

His

Gly

650

Thr

Leu

Ser

Tyr

Ser

Gln

Thr

555

His

Tyr

Asn

Asp

Trp

635

Ser

Pro

Thr

Val

Trp

Gly

Thr

540

Ala

Trp

Asp

Ser

Glu

620

Leu

Gly

Pro

Val

Met

Gly

Gly

525

Val

Ser

Tyr

Ser

Gly

605

Ala

Phe

Gly

Val

Asp

685

His

Arg

510

Gly

Leu

Ile

Gln

Asp

590

Asn

Asp

Gly

Gly

Leu

670

Lys

Glu

Gly

Gly

Thr

Ser

Gln

575

Arg

Thr

Tyr

Cys

Gly

655

Asp

Ser

Ala

Thr

Ser

Gln

Cys

560

Lys

Pro

Ala

Tyr

Gly

640

Ser

Ser

Arg

Leu



690

695

700

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

705

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

<220>
<223>

<400>

23
219
PRT

710

Artificial Sequence

Description of Artificial Sequence: Synthetic

23

Gln Ile Val Leu

1

Glu

Tyr

Pro

Ala

65

Ser

Ser

Arg

Gln

Arg

Trp

Arg

50

Arg

Ser

Ser

Thr

Leu

Ala

Ser

35

Leu

Phe

Leu

Asn

Val

115

Lys

Thr

20

Arg

Leu

Ser

Glu

Pro

100

Ala

Ser

Thr

Leu

His

Ile

Gly

Pro

85

Phe

Ala

Gly

Gln

Ser

Met

Tyr

Ser

70

Glu

Thr

Pro

Thr

Ser

Cys

Tyr

Leu

55

Gly

Asp

Phe

Ser

Ala

Pro

Ser

Trp

40

Thr

Ser

Phe

Gly

Val

120

Ser

Ala

Ala

25

Tyr

Ser

Gly

Ala

Gln

105

Phe

Val

Thr

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

715

Leu

Ser

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Ser

Lys

Lys

Ala

60

Phe

Tyr

Lys

Pro

Leu

Leu

His

Pro

45

Thr

Thr

Cys

Leu

Pro

125

Leu

Ser

Thr

30

Gly

Gly

Leu

Gln

Glu

110

Ser

Asn

Pro

15

Asn

Gln

Ile

Thr

Gln

95

Ile

Asp

Asn

polypeptide

Gly

Leu

Ala

Pro

Ile

80

Trp

Lys

Glu

Phe



Tyr

145

Ser

Thr

Lys

Pro

130

Pro Arg

Gly Asn

Tyr Ser

His Lys

195

Val Thr
210

<210> 24
<211> 709
<212> PRT

<213>

<220>

<223>

<400> 24

Glu

Ser

Gly

Ala

Lys

Val Gln

Leu Arg

Met His
35

Tyr Ile
50

Gly Arg

Glu

Ser

Leu

180

Val

Lys

Leu

Leu

20

Trp

Ser

Phe

Ala

Gln

165

Ser

Tyr

Ser

Val

Ser

Val

Ser

Thr

Lys

150

Glu

Ser

Ala

Phe

Glu

Cys

Arg

Gly

Ile

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Ser

Ala

Gln

Ser

55

Ser

140

Gln Trp Lys Val Asp
155

Asn

Ala

Val Thr Glu Gln Asp Ser Lys

170

Leu Thr Leu Ser Lys
185

Ala

Asp
190

Glu Val Thr His Gln Gly Leu

200

Arg Gly Glu Cys

Gly Gly Gly Leu Val
10

Ala Ser Gly Phe Thr
25

Ala Pro Gly Lys Gly
40

Tyr Thr Ile Tyr Ser
60

Arg Asp Asn Ala Lys

205

Description of Artificial Sequence: Synthetic

Gln

Phe

Leu

45

Ala

Asn

Pro

Ser

30

Glu

Asp

Ser

Leu Gln
160

Asp Ser
175

Tyr Glu

Ser Ser

polypeptide

Gly Gly

Asp Tyr

Trp Val

Ser Val

Leu Tyr



65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu
260

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

70

Leu

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val
265

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln
270

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp



Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Glu

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Gly

450

Ser

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

Gly

Gly

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gly

Gly

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Gly

Gly

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Ser

Leu

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Gly

455

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln

440

Gly

Gln

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Gly

Pro

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Gly

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Ser

Gly

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

460

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu

445

Val

Leu

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Gln

Arg

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Leu

Leu

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Leu

Ser



465

Cys

Arg

Ser

Ile

Leu

545

Gly

Val

Gly

Pro

Gly

625

Gly

Gly

Ala

Gln

Gly

Ser

530

Arg

Thr

Thr

Gly

Ser

610

Asp

Gln

Ile

Ala

Ala

Gly

515

Arg

Ala

Tyr

Val

Gly

595

Val

Asn

Ala

Pro

Ser

Pro

500

Ser

Asp

Glu

Tyr

Ser

580

Ser

Ser

Ile

Pro

Gln
660

Gly

485

Gly

Thr

Asn

Asp

Gly

565

Ser

Gly

Val

Gly

Val

645

Arg

470

Phe

Lys

Tyr

Ser

Thr

550

Asn

Gly

Gly

Ala

Gly

630

Leu

Phe

Thr

Cys

Tyr

Lys

535

Ala

Tyr

Gly

Gly

Pro

615

Lys

Val

Ser

Phe

Leu

Ala

520

Asn

Val

Phe

Gly

Gly

600

Gly

Ser

Ile

Gly

Ser

Glu

505

Asp

Thr

Tyr

Glu

Gly

585

Ser

Lys

Val

Tyr

Ser
665

Ser

490

Trp

Ser

Leu

Tyr

Tyr

570

Ser

Gln

Thr

His

Tyr

650

Asn

475

Tyr

Val

Val

Tyr

Cys

555

Trp

Gly

Thr

Ala

Trp

635

Asp

Ser

Ala

Ser

Lys

Leu

540

Ala

Gly

Gly

Val

Ser

620

Tyr

Ser

Gly

Met

Ala

Gly

525

Gln

Arg

Arg

Gly

Leu

605

Ile

Gln

Asp

Asn

Ser

Ile

510

Arg

Met

Gly

Gly

Gly

590

Thr

Ser

Gln

Arg

Thr
670

Trp

495

Ser

Phe

Asn

Ser

Thr

575

Ser

Gln

Cys

Lys

Pro

655

Ala

480

Val

Gly

Thr

Ser

Tyr

560

Leu

Gly

Pro

Gly

Pro

640

Ser

Thr



Leu Thr Ile His Arg Val Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys

675

680

685

Gln Val Leu Asp Arg Arg Ser Asp His Trp Leu Phe Gly Cys Gly Thr

690

Lys Leu Thr Val Leu

705

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

<220>
<223>

<400>

Glu
1

Ser

Gly

Ala

Lys

65

Leu

Ala

Val

Leu

Met

Tyr

50

Gly

Gln

Arg

25
452
PRT

695

Artificial Sequence

Description of Artificial Sequence: Synthetic

25

Gln

Arg

His

35

Ile

Arg

Met

Arg

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala
100

Val

Ser

Val

Ser

Thr

Ser

85

Pro

Glu

Cys

Arg

Gly

Ile

70

Leu

Asn

Ser

Ala

Gln

Ser

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Tyr

Arg

Ala

Phe

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr
105

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Glu

Leu

Phe

Lys

Tyr

Ala

75

Thr

Tyr

700

Val

Thr

Gly

Ser

60

Lys

Ala

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Pro

Ser

30

Glu

Asp

Ser

Tyr

Asp
110

Gly

15

Asp

Trp

Ser

Leu

Tyr

95

Tyr

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



Gly

Ser

Ala

145

Val

Ala

Val

His

Cys

225

Gly

Met

His

Val

Tyr

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Asp

Gly

Ile

Glu

His

290

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Asp

275

Asn

Val

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Ser

Arg

260

Pro

Ala

Val

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Val

245

Thr

Glu

Lys

Ser

Val

Ala

Leu

150

Ser

Leu

Thr

Thr

230

Phe

Pro

Val

Thr

Val

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Leu

Glu

Lys

Lys

295

Leu

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Phe

280

Pro

Thr

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Pro

235

Lys

Val

Tyr

Glu

His

Ser

Thr

140

Pro

Val

Ser

Ile

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

285

Tyr

Asp

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Gly

Gly

Val

Phe

175

Val

Val

Lys

Leu

Thr

255

Val

Val

Ser

Leu

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn



305

Gly

Ile

Val

Ser

Glu

385

Pro

Val

Met

Ser

Lys

Glu

Cys

Leu

370

Trp

Val

Asp

His

Pro
450

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

<220>
<223>

<400>

Glu

Lys

Thr
355

Ser

Glu

Leu

Lys

Glu

435

Gly

26
214
PRT

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Lys

325

Ile

Pro

Ala

Asn

Ser

405

Arg

Leu

310

Cys

Ser

Pro

Val

Gly

390

Asp

Trp

His

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

Artificial Sequence

Description of Artificial Sequence: Synthetic

26

Val

Ala

Arg

360

Gly

Pro

Ser

Gln

His
440

Ser

Lys

345

Glu

Phe

Glu

Phe

Gly

425

Tyr

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

315

Lys

Gln

Met

Pro

Asn

395

Leu

Val

Gln

Ala

Pro

Thr

Ser

380

Tyr

Val

Phe

Lys

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser
445

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

320

Pro

Gln

Val

Val

Pro

400

Thr

Val

Leu

polypeptide

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



Thr

His

Tyr

Asn

65

Asp

Trp

Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

Trp

Asp

50

Ser

Glu

Leu

Ala

Asn

130

Val

Glu

Ser

Ser

Ser

Tyr

35

Ser

Gly

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Cys
195

Ile

20

Gln

Asp

Asn

Asp

Gly

100

Ser

Ala

Val

Thr

Leu

180

Gln

Ser

Gln

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Thr

165

Ser

Val

Cys

Lys

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Thr

Gly

Pro

Ser

55

Thr

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

His

Gly

Gly

40

Gly

Leu

Gln

Lys

Phe

120

Cys

Ala

Lys

Pro

Glu
200

Asp

25

Gln

Ile

Thr

Val

Leu

105

Pro

Leu

Asp

Gln

Glu

185

Gly

10

Asn

Ala

Pro

Ile

Leu

90

Thr

Pro

Ile

Ser

Ser

170

Gln

Ser

Ile

Pro

Gln

His

75

Asp

Val

Cys

Ser

Ser

155

Asn

Trp

Thr

Gly

Val

Arg

60

Arg

Arg

Leu

Ser

Asp

140

Pro

Asn

Lys

Val

Gly

Leu

45

Phe

Val

Arg

Gly

Glu

125

Phe

Val

Lys

Ser

Glu
205

Lys

30

Val

Ser

Glu

Ser

Gln

110

Glu

Tyr

Lys

Tyr

His

190

Lys

15

Ser

Ile

Gly

Ala

Asp

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Thr

Val

Tyr

Ser

Gly

80

His

Lys

Gln

Gly

Gly

160

Ala

Ser

Val



Ala Pro Thr Glu Val Ser

210

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

<220>
<223>

<400>

27
451
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

27

Glu Val Gln

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Ser

Leu

Met

Ala

50

Gly

Gln

Arg

Arg

Val
130

Arg

Ser

35

Ile

Arg

Met

Gly

Gly

115

Cys

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Pro

Leu

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Ala

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Pro
135

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val

120

Ser

Gly

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Ser

Gly

10

Gly

Thr

Asn

Asp

90

Gly

Ser

Lys

Leu

Phe

Lys

Tyr

Ser

75

Thr

Asn

Ala

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Thr
140

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu

110

Lys

Gly

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Gly

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr



Ala

145

Val

Ala

Val

His

Val

225

Gly

Met

His

Val

Tyr

305

Gly

Ile

Ala

Ser

Val

Pro

Lys

210

Asp

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Asn

Gln

180

Ser

Ser

Thr

Ser

Arg

260

Pro

Ala

Val

Tyr

Thr

Cys

Ser

165

Ser

Ser

Asn

His

Val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Leu

150

Gly

Ser

Leu

Thr

Thr

230

Phe

Pro

Val

Thr

Val

310

Cys

Ser

Val

Ala

Gly

Gly

Lys

215

Cys

Leu

Glu

Lys

Lys

295

Leu

Lys

Lys

Lys

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Asp

Thr

Tyr

185

Gln

Asp

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Phe

155

Gly

Leu

Tyr

Arg

Pro

235

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Pro

Val

Ser

Ile

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

285

Tyr

Asp

Leu

Arg

Pro

Thr

Val

190

Asn

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

Val

Phe

175

Val

Val

Lys

Leu

Thr

255

Val

Val

Ser

Leu

Ala

335

Pro

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr

Asn

320

Pro

Gln



Val

Ser

Glu

385

Pro

Val

Met

Ser

Tyr

Leu

370

Trp

Val

Asp

His

Pro
450

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

<220>
<223>

<400>

Thr
355

Trp

Glu

Leu

Lys

Glu

435

Gly

28
214
PRT

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Pro

Leu

Asn

Ser

405

Arg

Leu

Pro

Val

Gly

390

Asp

Trp

His

Cys

Lys

375

Gln

Gly

Gln

Asn

Artificial Sequence

Description of Artificial Sequence: Synthetic

28

Arg

360

Gly

Pro

Ser

Gln

His
440

345

Glu

Phe

Glu

Phe

Gly

425

Tyr

Glu

Tyr

Asn

Phe

410

Asn

Thr

Met

Pro

Asn

395

Leu

Val

Gln

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Lys

365

Asp

Lys

Ser

Ser

Ser
445

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Gln

Ala

Thr

Leu

415

Ser

Ser

Val

Val

Pro

400

Thr

Val

Leu

polypeptide

Ser Tyr Val Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Lys

1

5

10

15

Thr Ala Arg Ile Thr Cys Gly Gly Asp Asn Ile Gly Gly Lys Ser Val

20

25

30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr



Tyr

Asn

65

Asp

Phe

Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

Asp

50

Ser

Glu

Leu

Ala

Asn

130

Val

Glu

Ser

Ser

Pro
210

<210>
<211>
<212>

35

Ser

Gly

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Cys

195

Thr

29
642
DNA

Asp

Asn

Asp

Gly

100

Ser

Ala

Val

Thr

Leu

180

Gln

Glu

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Thr

165

Ser

Val

Val

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Thr

Ser

Ser

55

Thr

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

His

40

Gly

Leu

Gln

Lys

Phe

120

Cys

Ala

Lys

Pro

Glu
200

Ile

Thr

Val

Leu

105

Pro

Leu

Asp

Gln

Glu

185

Gly

Pro

Ile

Leu

90

Thr

Pro

Ile

Ser

Ser

170

Gln

Ser

Glu

Ser

75

Asp

Val

Cys

Ser

Ser

155

Asn

Trp

Thr

Arg

60

Arg

Arg

Leu

Ser

Asp

140

Pro

Asn

Lys

Val

45

Phe

Val

Arg

Gly

Glu

125

Phe

Val

Lys

Ser

Glu
205

Ser

Glu

Ser

Gln

110

Glu

Tyr

Lys

Tyr

His

190

Lys

Gly

Ala

Asp

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Thr

Ser

Gly

80

His

Lys

Gln

Gly

Gly

160

Ala

Ser

Val



<213>

<220>
<223>

polynucleotide

<400> 29
agctacgtgc

acctgtgggg
caggcccctg
ttctctggct
gatgaggcceg
ggagggacca
ccgececctget
ttctacccgg
gtggagacca
agcctgacgc

gggagcaccg

<210> 30
<211> 452
<212> PRT
<213>

<220>
<223>

<400> 30

tgacgcagcc
gagacaacat
tgttggtcat
ccaactctgg
attattactg
agctgaccgt
ctgaggagct
gagccgtgac
ccacaccctc
ctgagcagtg

tggagaagac

Artificial Sequence

Description of Artificial

gccgtcagtg
tggaggtaaa
ctattatgat
gaacacggcc
tcaggtgttg
cctaggtcag
tcaagccaac
agtggcctgg
caaacaaagc
gaagtcccac

agtggcccct

Artificial Sequence

Sequence: Synthetic

tcagtggccc
agtgttcact
agtgaccggc
accctgacca
gatcgtcgta
cccaaggcegg
aaggccacac
aaggcagata
aacaacaagt
agaagctaca

acagaagtgt

caggaaagac
ggtaccagca
cctcaggcat
tcagcagggt
gtgatcattt
cgcccteggt
tggtgtgtct
gcagccccgt
acgcggccag
gctgccaggt

Ca

Description of Artificial Sequence: Synthetic

ggccaggatt
gaagccaggc
ccctgagcga
cgaagccggg
cctgttcggc
cactctgttc
cataagtgac
caaggcggga
cagctacctg

cacgcatgaa

polypeptide

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20

25

30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35

40

45

60

120

180

240

300

360

420

480

540

600

642



Ser

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Val
225

Ala

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Asp

Ile

Arg

Met

Gly

Gly

115

Cys

Leu

Trp

Leu

Ser

195

Pro

Lys

Ser

Phe

Asn

Ser

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Gly

Thr

Ser

85

Tyr

Leu

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Ser

Ile

70

Leu

Gly

Val

Ala

Leu

150

Ser

Leu

Thr

Thr
230

Gly

55

Ser

Arg

Thr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Gly

Arg

Ala

Tyr

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Ser

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Pro

Thr

Asn

Asp

90

Gly

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Tyr

Ser

75

Thr

Asn

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Pro
235

Tyr

60

Lys

Ala

Tyr

Ser

Thr
140

Pro

Val

Ser

Ile

Val

220

Ala

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Asp

Thr

Tyr

Glu

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Ser

Leu

Tyr

95

Tyr

Gly

Gly

Val

Phe

175

Val

Val

Lys

Phe

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Glu
240



Gly

Met

His

Val

Tyr

305

Gly

Ile

Val

Ser

Glu

385

Pro

Val

Met

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

Val

Asp

His

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Thr

355

Trp

Glu

Leu

Lys

Glu
435

Ser

Arg

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Pro

Leu

Asn

Ser

405

Arg

Leu

Phe

Pro

Val

Thr

Val

310

Cys

Ser

Pro

Val

Gly

390

Asp

Trp

His

Leu

Glu

Lys

Lys

295

Leu

Lys

Lys

Cys

Lys

375

Gln

Gly

Gln

Asn

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Arg

360

Gly

Pro

Ser

Gln

His
440

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

345

Glu

Phe

Glu

Phe

Gly

425

Tyr

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

Val

Gln

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

285

Tyr

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser
445

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Thr

255

Val

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

Val

Val

Pro

400

Thr

Val

Leu



Ser Pro Gly Lys

450

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

31

DNA

<220>
<223>

1356

polynucleotide

<400> 31
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
tatggtacct
tcgagtgcgt
tctggtggca
gtttcttgga
agcagcggtc
cagacctata
gaaccgaaaa
gggggaccgt
acccctgagg
aactggtacg

tacaacagca

ggcaaggagt

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actacggaaa
cgaccaaagg
ccgcagcact
atagcggtgc
tgtatagcct
tttgcaatgt
gcgtggacaa
cagtcttcct
tcacatgcgt
tggacggcgt
cgtaccgtgt

acaagtgcaa

Artificial Sequence

Description of Artificial

tgggggaggc

cacctttagc
ggtctcagct
gttcaccatc
agccgaggac
ctactttgaa
tccgagecgtg
gggttgtctg
actgaccagc
gtctagcgtt
gaatcataaa
aactcacacg
cttcccccca
ggtggtggac
ggaggtgcat
ggtcagcgtc

ggtctccaac

Sequence: Synthetic

ttggtacagc
agctatgcca
attagtggta
tccagagaca
acggccgtgt
tactggggcc
tgcccgetgg
gtgaaagatt
ggtgttcata
gttaccgttc
ccgagcaata
tgcccaccgt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtcc

aaagccctcc

ctgggggsgtc
tgagctgggt
gtggtggtag
attccaagaa
attactgtgc
agggcaccct
caccgagcag
attttccgga
cctttccggce
cgagcagcag
ccaaagttga
gcccagcacc
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga

cagccagcat

cctgagactc
ccgccaggcet
cacatactac
cacgctgtat
gagagggtcc
ggtcaccgtc
caaaagcacc
accggttacc
agtcctgcag
cctgggcacc
taaacgcgtt
tgagttcgag
gatctcccgg
ggtcaagttc
ggaggagcag
ctggctgaat

cgagaaaacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



atctccaaag
gaggagatga
gacatcgccg
cccgtgetgg
aggtggcagc
tacacgcaga
<210>
<211>

<212>
<213>

32
214
PRT

<220>
<223>
<400> 32

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

35

Tyr Tyr Thr

50

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

ccaaagggca
ccaagaacca
tggagtggga
actccgacgg

aggggaacgt

agagcttaag

Met Thr

Thr
20

Ile

Tyr Gln

Ser Lys

Gly Thr

Ala Thr

85

Gln
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

gccccgagaa
ggtcagcctg
gagcaatggg
ctccttcttc
cttctcatgc

cctgtctccg

Artificial Sequence

Ser Pro

Cys

Arg

Pro
40

Lys

His Ser

55

Tyr Thr

Tyr

Cys

Lys Val

ccacaggtct
tggtgectgg
cagccggaga
ctctatagca
tccgtgatgc

ggtaaa

Description of Artificial Sequence: Synthetic

Ser Leu

10

Ser

Ala
25

Ser Gln

Gly Lys Ala

Gly val Pro

Thr Ile

75

Leu

Gln Gln

90

Gly

Glu
105

Ile Lys

acaccctgcc cccatgccgg
tcaaaggctt ctatcccagc
acaactacaa gaccacgcct
agctcaccgt ggacaagagc

atgaggctct gcacaaccac

Ala Val

15

Ser Ser Gly

Ile Ser Asn

30

Asp Tyr

Pro Lys Leu Leu Ile

45

Ser Phe Ser

60

Arg Gly

Gln Pro

80

Ser Ser Leu

Ala Pro

95

Ser Leu Trp

Thr Val

110

Arg Ala Ala

polypeptide

1080

1140

1200

1260

1320

1356



Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

33
215
PRT

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Phe

Cys

Val

150

Gln

Ser

His

Cys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Description of Artificial Sequence: Synthetic

33

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Asn

Ala

Lys

Asp

185

Leu

Asp

Asn

Leu

Asp

170

Tyr

Ser

Glu

Phe

Gln

155

Ser

Glu

Ser

Gln

Tyr

140

Ser

Thr

Lys

Pro

Leu

125

Pro

Gly

Tyr

His

Val
205

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Gln

160

Ser

Tyr

Ser

polypeptide

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

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser Ser

20

25

30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

35

40

45



Ile

Gly

65

Pro

Trp

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

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

Asp

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

34
707
PRT

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Ser

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

Artificial Sequence

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Phe

Leu

Leu

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 34
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Asp Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Leu Pro
85 90 95

Trp Thr Phe Gly Cys Gly Thr Lys Val Glu Ile Lys Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
130 135 140

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

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
165 170 175

Ala Asn Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val



Lys

Leu

Ala

225

Gln

Gly

Pro

Ser

Glu

305

Ser

Tyr

Tyr

Tyr

Gly

Gln

210

Arg

Gly

Gly

Ser

Ser

290

Tyr

Leu

Ser

Cys

Trp
370

Arg

195

Met

Glu

Thr

Ser

Gln

275

Gly

Ile

Lys

Leu

Ala

355

Gly

180

Phe

Asn

Gly

Leu

Gln

260

Thr

Tyr

Gly

Ser

Gln

340

Arg

Gln

Thr

Ser

Gly

Val

245

Val

Leu

Trp

Tyr

Arg

325

Leu

Tyr

Gly

Ile

Leu

Trp

230

Thr

Gln

Ser

Asn

Ile

310

Ile

Asn

Lys

Thr

Ser

Arg

215

Phe

Val

Leu

Leu

Trp

295

Ser

Thr

Ser

Tyr

Leu
375

Arg

200

Ala

Gly

Ser

Gln

Thr

280

Ile

Tyr

Ile

Val

Asp

360

Val

185

Asp

Glu

Glu

Ser

Glu

265

Cys

Arg

Asn

Asn

Thr

345

Tyr

Thr

Asn

Asp

Leu

Gly

250

Ser

Ala

Lys

Gly

Arg

330

Pro

Asp

Val

Ala

Thr

Ala

235

Gly

Gly

Val

His

Ile

315

Asp

Glu

Gly

Ser

Lys

Ala

220

Phe

Gly

Pro

Tyr

Pro

300

Thr

Thr

Asp

Gly

Ser
380

Asn

205

Val

Asp

Gly

Gly

Gly

285

Gly

Tyr

Ser

Thr

His

365

Ala

190

Ser

Tyr

Tyr

Ser

Leu

270

Gly

Lys

His

Lys

Ala

350

Ala

Ser

Leu

Tyr

Trp

Gly

255

Val

Ser

Gly

Asn

Asn

335

Val

Met

Thr

Tyr

Cys

Gly

240

Gly

Lys

Phe

Leu

Pro

320

Gln

Tyr

Asp

Lys



Gly

385

Ser

Val

Phe

Val

Val

465

Lys

Gly

Ile

Glu

His

545

Arg

Lys

Pro

Thr

Thr

Pro

Thr

450

Asp

Tyr

Pro

Ser

Asp

530

Asn

Val

Glu

Ser

Ala

Val

Ala

435

Val

His

Gly

Ser

Arg

515

Pro

Ala

Val

Tyr

Val

Ala

Ser

420

Val

Pro

Lys

Pro

Val

500

Thr

Glu

Lys

Ser

Lys

Phe

Leu

405

Trp

Leu

Ser

Pro

Pro

485

Phe

Pro

Val

Thr

Val

565

Cys

Pro

390

Gly

Asn

Gln

Ser

Ser

470

Cys

Leu

Glu

Gln

Lys

550

Leu

Lys

Leu

Cys

Ser

Ser

Ser

455

Asn

Pro

Phe

Val

Phe

535

Pro

Thr

Val

Ala

Leu

Gly

Ser

440

Leu

Thr

Pro

Pro

Thr

520

Asn

Arg

Val

Ser

Pro

Val

Ala

425

Gly

Lys

Cys

Pro

505

Cys

Trp

Glu

Leu

Asn

Cys

Lys

410

Leu

Leu

Thr

Val

Pro

490

Lys

Val

Tyr

Glu

His

570

Lys

Ser

395

Asp

Thr

Tyr

Lys

Asp

475

Ala

Pro

Val

Val

Gln

555

Gln

Gly

Arg

Tyr

Ser

Ser

Thr

460

Lys

Pro

Lys

Val

Asp

540

Phe

Asp

Leu

Ser

Phe

Gly

Leu

445

Tyr

Arg

Glu

Asp

Asp

525

Gly

Asn

Trp

Pro

Thr

Pro

Val

430

Ser

Thr

Val

Phe

Thr

510

Val

Val

Ser

Leu

Ser

Ser

Glu

415

His

Ser

Cys

Glu

Leu

495

Leu

Ser

Glu

Thr

Asn

575

Ser

Glu

400

Pro

Thr

Val

Asn

Ser

480

Gly

Met

Gln

Val

Tyr

560

Gly

Ile



Glu

Tyr

Leu

625

Trp

Val

Asp

His

Leu
705

Lys

Thr

610

Thr

Glu

Leu

Lys

Glu

690

Gly

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

<220>
<223>

<400>

Thr

595

Leu

Cys

Ser

Asp

Ser

675

Ala

Lys

35
707
PRT

580

Ile

Pro

Leu

Asn

Ser

660

Arg

Leu

Ser

Pro

Val

Gly

645

Asp

Trp

His

Lys

Ser

Lys

630

Gln

Gly

Gln

Asn

Ala

Gln

615

Gly

Pro

Ser

Glu

His
695

Artificial Sequence

Description of Artificial Sequence: Synthetic

35

Lys

600

Glu

Phe

Glu

Phe

Gly

680

Tyr

585

Gly

Glu

Tyr

Asn

Phe

665

Asn

Thr

Gln

Met

Pro

Asn

650

Leu

Val

Gln

Pro

Thr

Ser

635

Tyr

Tyr

Phe

Lys

Arg

Lys

620

Asp

Lys

Ser

Ser

Ser
700

Glu

605

Asn

Ile

Thr

Arg

Cys

685

Leu

590

Pro

Gln

Ala

Thr

Leu

670

Ser

Ser

Gln

Val

Val

Pro

655

Thr

Val

Leu

Val

Ser

Glu

640

Pro

Val

Met

Ser

polypeptide

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

1

5

10

15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Ser Gly



Tyr

Gly

Ser

65

Gln

Arg

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Trp

Tyr

50

Arg

Leu

Tyr

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro
210

Asn

35

Ile

Ile

Asn

Lys

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

20

Trp

Ser

Thr

Ser

Tyr

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Ile

Tyr

Ile

Val

85

Asp

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Arg

Asn

Asn

70

Thr

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Lys

Gly

55

Arg

Pro

Asp

Val

Cys

135

Lys

Leu

Leu

Thr

Val
215

His

40

Ile

Asp

Glu

Gly

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

25

Pro

Thr

Thr

Asp

Gly

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Gly

Tyr

Ser

Thr

90

His

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Lys

His

Lys

75

Ala

Ala

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Gly

Asn

60

Asn

Val

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu
220

Leu

45

Pro

Gln

Tyr

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

30

Glu

Ser

Tyr

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Tyr

Leu

Ser

Cys

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Ile

Lys

Leu

80

Ala

Gly

Ser

Ala

Val

160

Ala

Val

His

Gly



Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala



Leu

Gly

Ser

465

Cys

Gln

Arg

Asp

Tyr

545

Thr

Gly

Ser

Ala

His

Gly

450

Pro

Arg

Lys

Ala

Phe

530

Tyr

Lys

Gly

Gly

Ala
610

Asn

435

Gly

Gly

Ala

Pro

Thr

515

Thr

Cys

Val

Gly

Gly

595

Ser

420

His

Gly

Thr

Ser

Gly

500

Gly

Leu

Gln

Glu

Gly

580

Gly

Gly

Tyr

Ser

Leu

Gln

485

Gln

Ile

Thr

Gln

Ile

565

Ser

Leu

Phe

Thr

Gly

Ser

470

Arg

Ala

Pro

Ile

Tyr

550

Lys

Gly

Val

Thr

Gln

Gly

455

Leu

Val

Pro

Asp

Ser

535

Gly

Gly

Gly

Gln

Phe
615

Lys

440

Gly

Ser

Ser

Arg

Arg

520

Arg

Ser

Gly

Gly

Pro

600

Ser

425

Ser

Gly

Pro

Ser

Leu

505

Phe

Leu

Leu

Gly

Gly

585

Gly

Arg

Leu

Ser

Gly

Ser

490

Leu

Ser

Glu

Pro

Gly

570

Ser

Gly

Tyr

Ser

Glu

Glu

475

Tyr

Ile

Gly

Pro

Trp

555

Ser

Glu

Ser

Trp

Leu

Ile

460

Arg

Leu

Tyr

Ser

Glu

540

Thr

Gly

Val

Leu

Met
620

Ser

445

Val

Ala

Ala

Asp

Gly

525

Asp

Phe

Gly

Gln

Arg

605

Ser

430

Leu

Leu

Thr

Trp

Ala

510

Ser

Phe

Gly

Gly

Leu

590

Leu

Trp

Gly

Thr

Leu

Tyr

495

Ser

Gly

Ala

Cys

Gly

575

Val

Ser

Val

Lys

Gln

Ser

480

Gln

Ser

Thr

Val

Gly

560

Ser

Glu

Cys

Arg



Gln Ala Pro Gly Lys Cys Leu Glu Trp Val Ala Asn Ile Lys
625 630 635

Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys Gly Arg Phe
645 650

Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn
660 665 670

Gln

Thr
655

Ser

Asp
640

Ile

Leu

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu Gly Gly Trp

675 680 685

Phe Gly Glu Leu Ala Phe Asp Tyr Trp Gly Gln Gly Thr Leu
690 695 700

Val Ser Ser
705

<210> 36

<211> 707

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 36
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro

1 5 10

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

Tyr Trp Asn Trp Ile Arg Lys His Pro Gly Lys Gly Leu Glu
35 40 45

Gly Tyr Ile Ser Tyr Asn Gly Ile Thr Tyr His Asn Pro Ser
50 55 60

Val

Ser

15

Ser

Tyr

Leu

Thr

polypeptide

Gln

Gly

Ile

Lys



Ser

65

Gln

Arg

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Pro

225

Val

Thr

Arg

Leu

Tyr

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Ile

Asn

Lys

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Thr

Ser

Tyr

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

Ile

Val

85

Asp

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

70

Thr

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Arg

Pro

Asp

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Asp

Glu

Gly

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Thr

Asp

Gly

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

Ser

Thr

90

His

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Lys

75

Ala

Ala

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Phe

235

Thr

Val

Asn

Val

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Leu

Leu

Ser

Gln

Tyr

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Tyr

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Gly

Ile

Glu

Ser

Cys

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Leu

80

Ala

Gly

Ser

Ala

Val

160

Ala

Val

His

Gly

Ser

240

Arg

Pro



Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Gly

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Gly
450

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

Gly

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Gly

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Ser

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Gly

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Gly
455

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

440

Gly

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

Ser

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Glu

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Ile
460

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

445

Val

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Leu

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Thr

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Gln



Ser

465

Cys

Gln

Arg

Asp

Tyr

545

Thr

Gly

Ser

Ala

Gln

625

Gly

Ser

Pro

Arg

Lys

Ala

Phe

530

Tyr

Lys

Gly

Gly

Ala

610

Ala

Ser

Arg

Gly

Ala

Pro

Thr

515

Thr

Cys

Val

Gly

Gly

595

Ser

Pro

Glu

Asp

Thr

Ser

Gly

500

Gly

Leu

Gln

Glu

Gly

580

Gly

Gly

Gly

Lys

Asn

Leu

Gln

485

Gln

Ile

Thr

Gln

Ile

565

Ser

Leu

Phe

Lys

Tyr

645

Ala

Ser

470

Arg

Ala

Pro

Ile

Tyr

550

Lys

Gly

Val

Thr

Cys

630

Tyr

Lys

Leu

Val

Pro

Asp

Ser

535

Gly

Gly

Gly

Gln

Phe

615

Leu

Val

Asn

Ser

Ser

Arg

Arg

520

Arg

Ser

Gly

Gly

Pro

600

Ser

Glu

Asp

Ser

Pro

Ser

Leu

505

Phe

Leu

Leu

Gly

Gly

585

Gly

Arg

Trp

Ser

Leu

Gly

Ser

490

Leu

Ser

Glu

Pro

Gly

570

Ser

Gly

Tyr

Val

Val

650

Tyr

Glu

475

Tyr

Ile

Gly

Pro

Trp

555

Ser

Glu

Ser

Trp

Ala

635

Lys

Leu

Arg

Leu

Tyr

Ser

Glu

540

Thr

Gly

Val

Leu

Met

620

Asn

Gly

Gln

Ala

Ala

Asp

Gly

525

Asp

Phe

Gly

Gln

Arg

605

Ser

Ile

Arg

Met

Thr

Trp

Ala

510

Ser

Phe

Gly

Gly

Leu

590

Leu

Trp

Lys

Phe

Asn

Leu

Tyr

495

Ser

Gly

Ala

Cys

Gly

575

Val

Ser

Val

Gln

Thr

655

Ser

Ser

480

Gln

Ser

Thr

Val

Gly

560

Ser

Glu

Cys

Arg

Asp

640

Ile

Leu



660 665 670

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu Gly Gly Trp
675 680 685

Phe Gly Glu Leu Ala Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
690 695 700

Val Ser Ser
705

<210> 37

<211> 718

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 37
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser His
20 25 30

Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Asp Arg Tyr Ser Pro Thr Gly His Tyr Tyr Gly Met Asp Val Trp



Gly

Ser

Ala

145

Val

Ala

Val

His

Cys

225

Gly

Met

His

Val

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Asp

Gly

Ile

Glu

His
290

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Asp

275

Asn

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Ser

Arg

260

Pro

Ala

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Val

245

Thr

Glu

Lys

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Thr

230

Phe

Pro

Val

Thr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Leu

Glu

Lys

Lys
295

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Phe

280

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Pro

Pro

Thr

265

Asn

Arg

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Glu

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Pro

235

Lys

Val

Tyr

Glu

Ser

Thr

140

Pro

Val

Ser

Ile

Val

220

Ala

Pro

Val

Val

Gln
300

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

285

Tyr

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Asp

Asp

270

Gly

Asn

Gly

Gly

Val

Phe

175

Val

Val

Lys

Leu

Thr

255

Val

Val

Ser

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser

Glu

Thr



Tyr

305

Gly

Ile

Val

Ser

Glu

385

Ile

Arg

Gly

Gly

Gly

465

Asp

Thr

Arg

Lys

Glu

Tyr

Leu

370

Trp

Val

Ala

Trp

Ala

450

Ser

Phe

Phe

Val

Glu

Lys

Thr

355

Thr

Glu

Met

Thr

Tyr

435

Ser

Gly

Ala

Gly

Val

Tyr

Thr

340

Leu

Cys

Ser

Thr

Leu

420

Gln

Thr

Thr

Val

Cys

Ser

Lys

325

Ile

Pro

Leu

Asn

Gln

405

Ser

Gln

Arg

Glu

Tyr

485

Gly

Val

310

Cys

Ser

Pro

Val

Gly

390

Ser

Cys

Lys

Ala

Phe

470

Tyr

Thr

Leu

Lys

Lys

Ser

Lys

375

Gly

Pro

Arg

Pro

Thr

455

Thr

Cys

Lys

Thr

Val

Ala

Arg

360

Gly

Gly

Ala

Ala

Gly

440

Gly

Leu

Gln

Leu

Val

Ser

Lys

345

Glu

Phe

Gly

Thr

Ser

425

Gln

Ile

Thr

Gln

Glu

Leu

Asn

330

Gly

Glu

Tyr

Ser

Leu

410

Gln

Ala

Pro

Ile

Tyr

490

Ile

His

315

Lys

Gln

Met

Pro

Gly

395

Ser

Ser

Pro

Ala

Ser

475

Gln

Lys

Gln

Ala

Pro

Thr

Ser

380

Gly

Val

Val

Arg

Arg

460

Ser

Asn

Gly

Asp

Leu

Arg

Lys

365

Asp

Gly

Ser

Ser

Leu

445

Phe

Leu

Trp

Gly

Trp

Pro

Glu

350

Asn

Ile

Gly

Pro

Ser

430

Leu

Ser

Gln

Pro

Gly

Leu

Ala

335

Pro

Gln

Ala

Ser

Gly

415

Tyr

Ile

Gly

Ser

Leu

495

Gly

Asn

320

Pro

Gln

Val

Val

Glu

400

Glu

Leu

Tyr

Ser

Glu

480

Leu

Ser



Gly

Val

Leu

545

Met

Ser

Gly

Gln

Arg

625

Val

Gln

Gly

Gln

Gly

Gln

530

Arg

Gln

Ile

Arg

Met

610

Val

Thr

Pro

Ser

Gln
690

Gly

515

Leu

Leu

Trp

Trp

Phe

595

Asn

Arg

Val

Glu

Phe

675

Gly

500

Gly

Leu

Ser

Val

Pro

580

Thr

Ser

Arg

Ser

Asn

660

Phe

Asn

Ser

Glu

Cys

Arg

565

Ser

Ile

Leu

Gly

Ser

645

Asn

Leu

Val

Gly

Ser

Ala

550

Gln

Gly

Ser

Arg

Gly

630

Gly

Tyr

Tyr

Phe

Gly

Gly

535

Ala

Ala

Gly

Arg

Ala

615

Ala

Gly

Lys

Ser

Ser
695

Gly

520

Gly

Ser

Pro

Lys

Asp

600

Glu

Thr

Gly

Thr

Lys

680

Cys

505

Gly

Gly

Gly

Gly

Thr

585

Asn

Asp

Asp

Gly

Thr

665

Leu

Ser

Ser

Leu

Phe

Lys

570

Tyr

Ser

Thr

Tyr

Ser

650

Pro

Thr

Val

Gly

Val

Thr

555

Cys

Tyr

Lys

Ala

Trp

635

Gly

Pro

Val

Met

Gly

Gln

540

Phe

Leu

Ala

Asn

Val

620

Gly

Gly

Val

Asp

His
700

Gly

525

Pro

Ser

Glu

Asp

Thr

605

Tyr

Gln

Gly

Leu

Lys

685

Glu

510

Gly

Gly

Pro

Trp

Ser

590

Leu

Tyr

Gly

Gly

Asp

670

Ser

Ala

Ser

Gly

Tyr

Val

575

Val

Tyr

Cys

Thr

Ser

655

Ser

Arg

Leu

Glu

Ser

Met

560

Ser

Lys

Leu

Ala

Leu

640

Gly

Asp

Trp

His



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

705

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

<220>
<223>

<400>

38
716
PRT

710

Artificial Sequence

Description of Artificial Sequence: Synthetic

38

Glu Val Gln

1

Ser

Met

Ser

Lys

65

Leu

Ala

Leu

Leu

Leu

Met

Ser

50

Gly

Gln

Arg

Val

Ala
130

Arg

Gln

35

Ile

Arg

Met

Val

Thr

115

Pro

Leu

Leu

20

Trp

Trp

Phe

Asn

Arg

100

Val

Ser

Leu

Ser

Val

Pro

Thr

Ser

85

Arg

Ser

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Ser

Lys

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Ala

Ser
135

Gly

Ala

Ala

40

Gly

Arg

Ala

Ala

Ser

120

Thr

Gly

Ser

25

Pro

Lys

Asp

Glu

Thr

105

Thr

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Asp

Lys

Gly

715

Leu

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Gly

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Pro

Thr
140

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Ser

125

Ala

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln

110

Val

Ala

Gly

15

Pro

Trp

Ser

Leu

Tyr

95

Gly

Phe

Leu

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro

Gly



Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Phe

Gly

Leu

Tyr

Arg

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu



Pro

Leu

Asn

385

Gln

Thr

Gln

Leu

Glu

465

Tyr

Lys

Gly

Gly

Pro

Val

370

Gly

Ser

Cys

Lys

Glu

450

Phe

Tyr

Val

Gly

Gly
530

Ser

355

Lys

Gly

Pro

Arg

Pro

435

Ser

Thr

Cys

Glu

Gly

515

Gly

340

Arg

Gly

Gly

Ser

Ala

420

Gly

Gly

Leu

Lys

Ile

500

Ser

Leu

Glu

Phe

Gly

Thr

405

Ser

Lys

Val

Thr

Gln

485

Lys

Gly

Val

Glu

Tyr

Ser

390

Leu

Gln

Ala

Pro

Ile

470

Tyr

Gly

Gly

Gln

Met

Pro

375

Gly

Ser

Ser

Pro

Ser

455

Ser

Ala

Gly

Gly

Pro
535

Thr

360

Ser

Gly

Ala

Ile

Lys

440

Arg

Ser

Asp

Gly

Gly

520

Gly

345

Lys

Asp

Gly

Ser

Ser

425

Leu

Phe

Leu

Tyr

Gly

505

Ser

Gly

Asn

Ile

Gly

Val

410

Ser

Leu

Ser

Gln

Trp

490

Ser

Glu

Ser

Gln

Ala

Ser

395

Gly

Trp

Ile

Gly

Pro

475

Thr

Gly

Val

Leu

Val

Val

380

Asp

Asp

Leu

Tyr

Ser

460

Asp

Phe

Gly

Gln

Arg
540

Ser

365

Glu

Ile

Arg

Ala

Lys

445

Gly

Asp

Gly

Gly

Leu

525

Leu

350

Leu

Trp

Gln

Val

Trp

430

Ala

Ser

Phe

Cys

Gly

510

Val

Ser

Thr

Glu

Met

Thr

415

Tyr

Ser

Gly

Ala

Gly

495

Ser

Glu

Cys

Cys

Ser

Thr

400

Ile

Gln

Ser

Thr

Thr

480

Thr

Gly

Ser

Ala



Ala

545

Ala

Asp

Glu

Gly

Gly

625

Val

Glu

Phe

Gly

Tyr
705

Ser

Thr

Thr

Asn

Asp

610

His

Ser

Asn

Phe

Asn

690

Thr

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

Gly

Gly

Tyr

Ala

595

Thr

Tyr

Ser

Asn

Leu

675

Val

Gln

39
5
PRT

Phe

Lys

Tyr

580

Lys

Ala

Tyr

Gly

Tyr

660

Tyr

Phe

Lys

Thr

Cys

565

Pro

Asn

Val

Gly

Gly

645

Lys

Ser

Ser

Ser

Phe

550

Leu

Asp

Ser

Tyr

Met

630

Gly

Thr

Lys

Cys

Leu
710

Ser

Glu

Ser

Leu

Tyr

615

Asp

Gly

Thr

Leu

Ser

695

Ser

Artificial Sequence

Ser

Trp

Val

Tyr

600

Cys

Val

Ser

Pro

Thr

680

Val

Leu

His

Val

Lys

585

Leu

Ala

Trp

Gly

Pro

665

Val

Met

Ser

Asp

Ser

570

Gly

Gln

Arg

Gly

Gly

650

Val

Asp

His

Pro

Met

555

Gly

Arg

Met

Asp

Gln

635

Gly

Leu

Lys

Glu

Gly
715

His

Ile

Phe

Asn

Arg

620

Gly

Gly

Asp

Ser

Ala

700

Lys

Trp

Gly

Thr

Ser

605

Tyr

Thr

Ser

Ser

Arg

685

Leu

Val

Thr

Ile

590

Leu

Ser

Thr

Gly

Asp

670

Trp

His

Arg

Ala

575

Ser

Arg

Pro

Val

Gln

655

Gly

Gln

Asn

Gln

560

Gly

Arg

Ala

Thr

Thr

640

Pro

Ser

Gln

His



<220>

<223> Description of Artificial Sequence:

<400> 39

Ile Ser Arg Thr Pro
1 5

<210> 40

<211> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 40

Ala Lys Gly Gln Pro
1 5

<210> 41

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 41

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10

<210> 42

<211> 15

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 42

Synthetic polypeptide
Synthetic polypeptide
Synthetic polypeptide
Synthetic polypeptide

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10

15



<210> 43

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 43

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210> 44

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 44

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 45

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 45
Glu Pro Lys Ser Cys Asp Lys Thr

1 5

<210> 46
<211> 8
<212> PRT



<213>

<220>
<223>

<400>

Artificial Sequence

Description of Artificial Sequence:

46

Glu Pro Lys Ser Cys Gly Lys Thr

1

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

<220>
<223>

<400>

5

47

5

PRT

Artificial Sequence

Description of Artificial Sequence:

47

Glu Pro Lys Ser Cys

1

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

<220>
<223>

<400>

5

48

5

PRT

Artificial Sequence

Description of Artificial Sequence:

48

Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>

5

49
112
PRT
Artificial Sequence

Description of Artificial Sequence:

49

Synthetic

Synthetic

Synthetic

Synthetic

polypeptide

polypeptide

polypeptide

polypeptide

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



Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Lys His Thr
20 25 30

Tyr Trp Ser Arg His Met Tyr Trp Tyr Gln Gln Lys Pro Gly
35 40 45

Pro Arg Leu Leu Ile Tyr Leu Thr Ser Asn Arg Ala Thr Gly
50 55 60

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
65 70 75

Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln
85 90

Ser Ser Asn Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu
100 105 110

<210> 50
<211> 449
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 50
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

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

Ala Tyr Ile Ser Ser Gly Ser Tyr Thr Ile Tyr Ser Ala Asp

15

Asn

Gln

Ile

Thr

Gln

95

Ile

Gly

15

Asp

Trp

Ser

Leu

Ala

Pro

Ile

80

Trp

Lys

polypeptide

Gly

Tyr

Val

Val



Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe
245

Ile

70

Leu

Asn

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Arg

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Asn

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys
250

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile
255

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser



Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His
435

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly



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

<220>
<223>

<400>

Glu

1

Ser

Gly

Ala

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Tyr

50

Gly

Gln

Arg

Gln

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

51
122
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

51

Gln

Arg

His

35

Ile

Arg

Met

Arg

Gly

115

52
125
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Thr

Val Glu
5

Ser Cys

Val Arg

Ser Gly

Thr Ile

70

Ser Leu
85

Pro Asn

Thr Val

Ser

Ala

Gln

Ser

55

Ser

Arg

Ser

Thr

Artificial Sequence

Gly

Ala

Ala

40

Tyr

Arg

Ala

Phe

Val
120

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ser

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Glu

Ser

Leu

Phe

Lys

Tyr

Ala

75

Thr

Tyr

Val

Thr

Gly

Ser

60

Lys

Ala

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Pro

Ser

30

Glu

Asp

Ser

Tyr

Asp
110

Gly

15

Asp

Trp

Ser

Leu

Tyr

95

Tyr

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



<220>
<223>

<400>

Description of Artificial Sequence: Synthetic

52

Gln Val Gln

1

Ser

Gly

Ala

Lys

65

Leu

Ala

Asp

Leu

Met

Val

50

Gly

Gln

Arg

Val

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

<220>
<223>

<400>

Arg

His
35

Ile

Arg

Met

Asp

Trp

115

53
167
PRT

Leu

Leu

20

Trp

Trp

Phe

Asn

Pro

100

Gly

Val

5

Ser

Val

Tyr

Thr

Ser
85

Arg

Gln

Glu

Cys

Arg

Asp

Ile

70

Leu

Gly

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Ala

Thr

Artificial Sequence

CTLA-4 HC

53

Gly

Ala

Ala

40

Ser

Arg

Ala

Thr

Thr
120

Gly

Ser

25

Pro

Asn

Asp

Glu

Leu

105

Val

Gly Vval Vval

10

Gly

Gly

Lys

Asn

Asp

90

Tyr

Thr

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Ser
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

polypeptide

Arg

Tyr

Val

Val

Tyr

80

Cys

Met

Gly Val Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser

1

5

10

15



Gly

Gly

Lys

Asn

65

Asp

Tyr

Thr

Pro

Val

145

Ala

Phe

Lys

Tyr

50

Ser

Thr

Tyr

Val

Cys

130

Lys

Leu

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

<220>
<223>

<400>

Thr

Gly

35

Tyr

Lys

Ala

Tyr

Ser

115

Ser

Asp

Thr

54
107
PRT

Phe

20

Leu

Ala

Asn

Val

Tyr

100

Ser

Arg

Tyr

Ser

Ser

Glu

Asp

Thr

Tyr

85

Tyr

Ala

Ser

Phe

Gly
165

Ser

Trp

Ser

Leu

70

Tyr

Gly

Ser

Thr

Pro

150

Val

Tyr

Val

Val

55

Tyr

Cys

Met

Thr

Ser

135

Glu

His

Artificial Sequence

Description of Artificial Sequence: Synthetic

54

Gly

Ala

40

Lys

Leu

Ala

Asp

Lys

120

Glu

Pro

Met

25

Val

Gly

Gln

Arg

Val

105

Ser

Val

His

Ile

Arg

Met

Asp

90

Trp

Pro

Thr

Thr

Trp

Trp

Phe

Asn

75

Pro

Gly

Ser

Ala

Val
155

Val

Tyr

Thr

60

Ser

Arg

Gln

Val

Ala

140

Ser

Arg

Asp

45

Ile

Leu

Gly

Gly

Phe

125

Leu

Trp

Gln

30

Gly

Ser

Arg

Ala

Thr

110

Pro

Gly

Asn

Ala

Ser

Arg

Ala

Thr

95

Thr

Leu

Cys

Ser

Pro

Asn

Asp

Glu

80

Leu

Val

Ala

Leu

Gly
160

polypeptide



Asp Ile

Asp Arg

Leu Asp

Tyr Ala
50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

<400>

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

55
214
PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Pro
100

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Artificial Sequence

Description of Artificial Sequence: Synthetic

55

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Ser

Pro

Ser

60

Ser

Tyr

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Asn

30

Leu

Phe

Leu

Thr

Val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Phe

polypeptide

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 Arg Ala Ser Gln Ser Ile Asn Ser Tyr

20

25

30

Leu Asp Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35

40

45



Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ala

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

56
114
PRT

Ser

Gly

Ala

Pro

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Ser

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Gln

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Pro

80

Phe

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<220>
<223>

<400>

Description of Artificial Sequence: Synthetic

56

Glu Val Gln

1

Ser

Tyr

Gly

Lys

65

Leu

Ala

Ser

Leu

Met

Asp

50

Gly

Gln

Arg

Ser

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

<220>
<223>

<400>

Arg

Asn

35

Ile

Arg

Met

Gly

57
213
PRT

Leu

Leu

20

Trp

Asp

Phe

Ser

Ala
100

Val Glu
5

Ser Cys

Val Arg

Pro Asn

Thr Ile
70

Ser Leu
85

Leu Thr

Ser

Thr

Gln

Tyr

55

Ser

Lys

Asp

Artificial Sequence

Description of Artificial Sequence: Synthetic

57

Gly

Ala

Ala

40

Gly

Val

Thr

Trp

Gly

Ser

25

Pro

Gly

Asp

Glu

Gly
105

Gly

10

Gly

Gly

Thr

Arg

Asp

90

Gln

Leu

Tyr

Lys

Thr

Ser

75

Thr

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Thr

Gln

Phe

Leu

45

Asn

Ser

Val

Met

Pro

Pro

30

Glu

Ala

Ile

Tyr

Val
110

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Thr

polypeptide

Arg

Tyr

Val

Val

Tyr

80

Cys

Val

polypeptide

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

1

5

10

15



Asp

Tyr

Ala

Gly

65

Asp

Phe

Ser

Ala

Val

145

Ser

Thr

Cys

Asn

Arg

Trp

Thr

50

Ser

Phe

Gly

Val

Ser

130

Gln

Val

Leu

Glu

Arg

Val

Phe

35

Phe

Gly

Ala

Gln

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Thr

20

Gln

Asn

Thr

Thr

Gly

100

Ile

Val

Lys

Glu

Leu

180

Thr

Glu

Ile

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Val

Gln

165

Ser

His

Cys

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Pro

Leu

Asp

150

Asp

Lys

Gln

Cys

Pro

Ser

55

Thr

Cys

Val

Pro

Leu

135

Asn

Ser

Ala

Gly

Arg

Gly

40

Gly

Leu

Gln

Glu

Ser

120

Asn

Ala

Lys

Asp

Leu
200

Ala

25

Lys

Val

Thr

Gln

Ile

105

Asp

Asn

Leu

Asp

Tyr

185

Ser

Ser

Ala

Pro

Ile

Trp

90

Lys

Glu

Phe

Gln

Ser

170

Glu

Ser

Ser

Pro

Ser

Ser

75

Ser

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

Ser

Lys

Arg

60

Ser

Asn

Thr

Leu

Pro

140

Gly

Tyr

His

Val

Val

Pro

45

Phe

Leu

Asn

Val

Lys

125

Arg

Asn

Ser

Lys

Thr
205

Ser

30

Leu

Ser

Gln

Pro

Ala

110

Ser

Glu

Ser

Leu

Val
190

Lys

Tyr

Ile

Gly

Pro

Leu

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

Ile

Tyr

Ser

Glu

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe



210

Artificial Sequence

Description of Artificial Sequence: Synthetic

Leu

Thr

20

Gln

Asn

Thr

Thr

Gly
100

Thr

Ile

Gln

Leu

Ser

Tyr

85

Thr

Gln

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Ser

Cys

Pro

Ser

55

Thr

Cys

Val

Artificial Sequence

<210> 58

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 58

Gln Ile Gln

1

Asp Arg Val

Tyr Trp Phe

35

Ala Thr Phe
50

Gly Ser Gly

65

Asp Phe Ala

Phe Gly Gln

<210> ©59

<211> 121

<212> PRT

<213>

<220>

<223>

<400>

Description of Artificial Sequence: Synthetic

59

Pro

Arg

Gly

40

Gly

Leu

Gln

Glu

Ser

Ala

25

Lys

Val

Thr

Gln

Ile
105

Ile

10

Ser

Ala

Pro

Ile

Trp
90

Lys

Leu

Ser

Pro

Ser

Ser

75

Ser

Ser

Ser

Lys

Arg

60

Ser

Asn

Ala

Val

Pro

45

Phe

Leu

Asn

Ser

Ser

30

Leu

Ser

Gln

Pro

Val

15

Tyr

Ile

Gly

Pro

Leu
95

polypeptide

Gly

Ile

Tyr

Ser

Glu

80

Thr

polypeptide



Glu

Ser

Trp

Ala

Lys

65

Leu

Ala

Gln

Val

Leu

Met

Asn

50

Gly

Gln

Arg

Gly

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

<220>
<223>

<400>

Gln

Arg

Ser

35

Ile

Arg

Met

Glu

Thr

115

60
108
PRT

Leu

Leu

20

Trp

Lys

Phe

Asn

Gly

100

Leu

Val

Ser

Val

Gln

Thr

Ser

85

Gly

Val

Glu

Cys

Arg

Asp

Ile

70

Leu

Trp

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Phe

Val

Artificial Sequence

Description of Artificial Sequence: Synthetic

60

Gly

Ala

Ala

40

Ser

Arg

Ala

Gly

Ser
120

Gly

Ser

25

Pro

Glu

Asp

Glu

Glu

105

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Leu

Leu

Phe

Lys

Tyr

Ala

75

Thr

Ala

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Gln

Phe

Leu

45

Val

Asn

Val

Asp

Pro

Ser

30

Glu

Asp

Ser

Tyr

Tyr
110

Gly

15

Arg

Trp

Ser

Leu

Tyr

95

Trp

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly

polypeptide

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

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Arg Val Ser Ser Ser

20

25

30



Tyr

Ile

Gly

65

Pro

Trp

Leu

Tyr

50

Ser

Glu

Thr

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

<220>
<223>

<400>

Ala Trp
35

Asp Ala

Gly Ser

Asp Phe

Phe Gly
100

61
214
PRT

Tyr Gln

Ser Ser

Gly Thr
70

Ala Val
85

Gln Gly

Gln

Arg

55

Asp

Tyr

Thr

Artificial Sequence

Description of Artificial Sequence: Synthetic

61

Gln Thr Val Leu

1

Thr Gln
5

Thr Ala Ser Ile Ser Cys

20

His Trp Tyr Gln

35

Gln Lys

Tyr Asp Ser Asp Arg Pro

50

Asn Ser Gly Asn

65

Thr Ala
70

Pro

Gly

Pro

Ser

55

Thr

Lys Pro
40

Ala Thr

Phe Thr

Tyr Cys

Lys Val
105

Pro Ser

Gly Asp
25

Gly Gln
40

Gly Ile

Leu Thr

Gly

Gly

Leu

Gln

90

Glu

Val

10

Asn

Ala

Pro

Ile

Gln Ala

Pro
45

Arg

Ile Pro Asp Arg

60

Thr Ile Ser Arg

75

Gln Tyr Gly Ser

Ile Lys

Ser Val

Ile Gly

Pro Val

Gln Arg

60

His Arg
75

Ala

Gly

Leu

45

Phe

Val

Pro

Lys

30

Val

Ser

Glu

Leu Leu

Phe Ser

Leu Glu

80

Leu Pro
95

polypeptide

Gly Lys

15

Ser Val

Ile Tyr

Gly Ser

Ala Gly
80



Asp

Trp

Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

Glu

Leu

Ala

Asn

130

Val

Glu

Ser

Ser

Pro
210

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

<220>
<223>

<400>

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Cys

195

Thr

62
108
PRT

Asp

Gly

100

Ser

Ala

Val

Thr

Leu

180

Gln

Glu

Tyr

85

Gly

Val

Thr

Ala

Thr

165

Ser

Val

Cys

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Thr

Ser

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

His

Artificial Sequence

Description of Artificial Sequence: Synthetic

62

Gln

Lys

Phe

120

Cys

Ala

Lys

Pro

Glu
200

Val

Leu

105

Pro

Leu

Asp

Gln

Glu

185

Gly

Leu

90

Thr

Pro

Ile

Ser

Ser

170

Gln

Ser

Asp

Val

Ser

Ser

Ser

155

Asn

Trp

Thr

Arg

Leu

Ser

Asp

140

Pro

Asn

Lys

Val

Arg

Gly

Glu

125

Phe

Val

Lys

Ser

Glu
205

Ser

Gln

110

Glu

Tyr

Lys

Tyr

His

190

Lys

Asp

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Thr

His

Lys

Gln

Gly

Gly

160

Ala

Ser

Val

polypeptide

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

1

5

10

15



Thr

His

Tyr

Asn

65

Asp

Trp

Ala

Trp

Asp

50

Ser

Glu

Leu

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

<220>
<223>

<400>

Ser

Tyr

35

Ser

Gly

Ala

Phe

63
449
PRT

Ile

20

Gln

Asp

Asn

Asp

Gly
100

Ser

Gln

Arg

Thr

Tyr

85

Gly

Cys

Lys

Pro

Ala

70

Tyr

Gly

Gly

Pro

Ser

55

Thr

Cys

Thr

Artificial Sequence

Description of Artificial Sequence: Synthetic

63

Gly

Gly

40

Gly

Leu

Gln

Lys

Asp

25

Gln

Ile

Thr

Val

Leu
105

Asn

Ala

Pro

Ile

Leu

90

Thr

Ile

Pro

Gln

His

75

Asp

Val

Gly

Val

Arg

60

Arg

Arg

Leu

Gly

Leu

45

Phe

Val

Arg

Lys

30

Val

Ser

Glu

Ser

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro

1

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

20

25

30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu

35

40

45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp

50

55

60

Ser Val

Ile Tyr

Gly Ser

Ala Gly

80

Asp His
95

polypeptide

Gly Gly

15

Ser Tyr

Trp Val

Ser Val



Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Gly

Gln

Arg

Arg

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Arg

Met

Gly

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Phe

Asn

Ser

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu

Thr

Ser

85

Tyr

Leu

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Ile

70

Leu

Gly

Val

Ala

Leu

150

Ser

Leu

Thr

Pro

230

Pro

Thr

Ser

Arg

Thr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Arg

Ala

Tyr

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val

Asn

Asp

90

Gly

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

Ser

75

Thr

Asn

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Thr

Tyr

Glu

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp



Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His
435

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly



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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Arg

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

<220>
<223>

64
122
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

64

Gln

Arg

Ser

35

Ile

Arg

Met

Gly

Gly

115

65
214
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Leu

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Artificial Sequence

Description of Artificial Sequence: Synthetic

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Ser

Leu

Phe

Lys

Tyr

Ser

75

Thr

Asn

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

polypeptide



<400>

65

Ser Tyr Val

1

Thr

His

Tyr

Asn

65

Asp

Trp

Ala

Ala

Ala

145

Val

Ser

Ala

Trp

Asp

50

Ser

Glu

Leu

Ala

Asn

130

Val

Glu

Ser

Arg

Tyr

35

Ser

Gly

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Leu

Ile

20

Gln

Asp

Asn

Asp

Gly

100

Ser

Ala

Val

Thr

Leu
180

Thr

Thr

Gln

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Thr

165

Ser

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Pro

Gly

Pro

Ser

55

Thr

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

Phe

120

Cys

Ala

Lys

Pro

Ser

Asp

25

Gln

Ile

Thr

Val

Leu

105

Pro

Leu

Asp

Gln

Glu
185

Val

10

Asn

Ala

Pro

Ile

Leu

90

Thr

Pro

Ile

Ser

Ser

170

Gln

Ser

Ile

Pro

Glu

Ser

75

Asp

Val

Ser

Ser

Ser

155

Asn

Trp

Val

Gly

Val

Arg

60

Arg

Arg

Leu

Ser

Asp

140

Pro

Asn

Lys

Ala

Gly

Leu

45

Phe

Val

Arg

Gly

Glu

125

Phe

Val

Lys

Ser

Pro

Lys

30

Val

Ser

Glu

Ser

Gln

110

Glu

Tyr

Lys

Tyr

His
190

Gly

15

Ser

Ile

Gly

Ala

Asp

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Lys

Val

Tyr

Ser

Gly

80

His

Lys

Gln

Gly

Gly

160

Ala

Ser



Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val

195

Ala Pro Thr Glu Cys Ser

210

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

<220>
<223>

<400>

66
108
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

66

Ser Tyr Val Leu

1

Thr

His

Tyr

Asn

65

Asp

Trp

Ala

Trp

Asp

50

Ser

Glu

Leu

<210>
<211>
<212>

Arg

Tyr

35

Ser

Gly

Ala

Phe

67
449
PRT

Ile

20

Gln

Asp

Asn

Asp

Gly
100

Thr

Thr

Gln

Arg

Thr

Tyr

85

Gly

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Pro

Gly

Pro

Ser

55

Thr

Cys

Thr

200

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

Ser

Asp

25

Gln

Ile

Thr

Val

Leu
105

Val

10

Asn

Ala

Pro

Ile

Leu

90

Thr

Ser

Ile

Pro

Glu

Ser

75

Asp

Val

Val

Gly

Val

Arg

60

Arg

Arg

Leu

205

Ala

Gly

Leu

45

Phe

Val

Arg

Pro

Lys

30

Val

Ser

Glu

Ser

Gly

15

Ser

Ile

Gly

Ala

Asp
95

polypeptide

Lys

Val

Tyr

Ser

Gly

80

His



<213>

<220>
<223>

<400>

Artificial Sequence

Description of Artificial Sequence: Synthetic

67

Glu Val Gln

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Arg

Ser

35

Ile

Arg

Met

Gly

Gly

115

Phe

Leu

Trp

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Pro

Gly

Asn

Leu

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Leu

Cys

Ser
165

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Pro

135

Val

Ala

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val

120

Cys

Lys

Leu

Gly

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Ser

Arg

Tyr

Ser
170

Leu

Phe

Lys

Tyr

Ser

75

Thr

Asn

Ala

Ser

Phe

155

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu

110

Lys

Glu

Pro

Thr

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe
175

polypeptide

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro



Ala

Val

His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Val

Pro

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gln

180

Ser

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Ser

Ser

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Gly

Gly

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

Leu

Thr

200

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Tyr

185

Lys

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Ser

Thr

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Ser

Thr

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

Ser

Cys

205

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Val

190

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Val

Val

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Thr

Asp

Tyr

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 Glu Gly

420

Ala Leu His Asn His Tyr

435

Lys

<210> 68
<211> 122
<212> PRT

375

Asn

Phe

Asn

Thr

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

<400> 68

Glu Val Gln

Ser Leu Arg

Ala Met Ser
35

Ser Ala Ile
50

Lys Gly Arg

Leu

Leu

20

Trp

Ser

Phe

Leu Glu

Ser Cys

Val Arg

Gly Ser

Thr Ile

Ser

Ala

Gln

Gly

55

Ser

Asn Tyr Lys

Leu Tyr Ser
410

Val Phe Ser
425

Gln Lys Ser
440

Gly Gly Gly
10

Ala Ser Gly
25

Ala Pro Gly
40

Gly Ser Thr

Arg Asp Asn

380

Thr Thr

395

Arg Leu

Cys Ser

Leu Ser

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

60

Ser Lys

Pro Pro Val Leu

400

Thr Val Asp Lys

415

Val Met His Glu

430

Leu Ser Leu Gly

445

Gln

Phe

Leu

45

Ala

Asn

Pro

Ser

30

Glu

Asp

Thr

polypeptide

Gly Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr



65 70 75 80

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

Ala Arg Gly Ser Tyr Gly Thr Tyr Tyr Gly Asn Tyr Phe Glu Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 69

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 69
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

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

Tyr Trp Asn Trp Ile Arg Lys His Pro Gly Lys Gly Leu Glu Tyr Ile
35 40 45

Gly Tyr Ile Ser Tyr Asn Gly Ile Thr Tyr His Asn Pro Ser Leu Lys
50 55 60

Ser Arg Ile Thr Ile Asn Arg Asp Thr Ser Lys Asn Gln Tyr Ser Leu
65 70 75 80

Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Tyr Lys Tyr Asp Tyr Asp Gly Gly His Ala Met Asp Tyr Trp Gly



100

105

Gln Gly Thr Leu Val Thr Val Ser Ser

Artificial Sequence

Description of Artificial Sequence: Synthetic

115
<210> 70
<211> 107
<212> PRT
<213>
<220>
<223>
<400> 70
Asp Ile Gln
1
Asp Arg Val
Leu Asn Trp
35
Tyr Tyr Thr
50
Ser Gly Ser
65
Glu Asp Phe
Thr Phe Gly
<210> 71
<211> 451
<212> PRT
<213>

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Ile

Gln

Lys

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

His

55

Tyr

Tyr

Lys

Artificial Sequence

120

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Ser

Asp

Pro

Ser

60

Ser

Ser

Ala

Ile

Lys

45

Arg

Ser

Ala

110

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

15

Asn

Leu

Ser

Gln

Pro
95

polypeptide

Gly

Tyr

Ile

Gly

Pro

80

Trp



<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 71
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

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

Tyr Trp Asn Trp Ile Arg Lys His Pro Gly Lys Gly Leu Glu Tyr Ile
35 40 45

Gly Tyr Ile Ser Tyr Asn Gly Ile Thr Tyr His Asn Pro Ser Leu Lys
50 55 60

Ser Arg Ile Thr Ile Asn Arg Asp Thr Ser Lys Asn Gln Tyr Ser Leu
65 70 75 80

Gln Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Tyr Lys Tyr Asp Tyr Asp Gly Gly His Ala Met Asp Tyr Trp Gly
100 105 110

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

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

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

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

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val



Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly
375

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Met

Pro

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp
380

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu



Trp Glu Ser Asn Gly Gln

385

Val Leu Asp

Asp Lys Ser

Ser

Arg
420

390

Asp Gly
405

Trp Gln

His Glu Ala Leu His Asn

435

Pro Gly Lys
450

<210> 72
<211> 214
<212> PRT

Pro

Ser

Gln

His

<213> Artificial Sequence

<220>
<223>

<400> 72
Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp
35

Tyr Tyr Thr
50

Ser Gly Ser
65

Met

Thr

20

Tyr

Ser

Gly

Thr Gln

Ile Thr

Gln Gln

Lys Leu

Thr Asp
70

Ser

Cys

Lys

His

55

Tyr

Glu

Phe

Gly

Tyr
440

Pro

Arg

Pro

40

Ser

Thr

Asn

Phe

Asn

425

Thr

Ser

Ala

25

Gly

Gly

Leu

Asn Tyr Lys

395

Leu Tyr Ser

410

Val Phe Ser

Gln Lys Ser

Ser

10

Ser

Lys

Val

Thr

Leu

Gln

Ala

Pro

Ile
75

Ser

Asp

Pro

Ser

60

Ser

Thr Thr Pro Pro

400

Lys Leu Thr Val

415

Cys Ser Val Met

430

Leu Ser Leu Ser

445

Description of Artificial Sequence: Synthetic

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

30

Leu

Phe

Leu

Val

15

Asn

Leu

Ser

Gln

polypeptide

Gly

Tyr

Ile

Gly

Pro
80



Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<400>

Phe

Gly

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

73
288
PRT
Homo

73

Met Gln Ile

1

Leu Gly Trp

Ala Thr
85

Gln Gly
100

Phe Ile

Val Val

Trp Lys

Thr Glu

165

Thr Leu
180

Val Thr

Gly Glu

sapiens

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ala

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Trp

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Pro Gln Ala Pro Trp Pro Val Val Trp Ala Val Leu Gln

5

10

15

Arg Pro Gly Trp Phe Leu Asp Ser Pro Asp Arg Pro Trp

20

25

30



Asn

Asn

Leu

65

Ala

Val

Ala

Ala

Thr

145

Arg

Leu

Ser

Leu

Pro

Ala

50

Asn

Phe

Thr

Arg

Pro

130

Glu

Pro

Leu

Arg

Lys
210

Pro

35

Thr

Trp

Pro

Gln

Arg

115

Lys

Arg

Ala

Gly

Ala

195

Glu

Thr

Phe

Tyr

Glu

Leu

100

Asn

Ala

Arg

Gly

Ser

180

Ala

Asp

Phe

Thr

Arg

Asp

85

Pro

Asp

Gln

Ala

Gln

165

Leu

Arg

Pro

Ser

Cys

Met

70

Arg

Asn

Ser

Ile

Glu

150

Phe

Val

Gly

Ser

Pro

Ser

55

Ser

Ser

Gly

Gly

Lys

135

Val

Gln

Leu

Thr

Ala
215

Ala
40

Phe

Pro

Gln

Arg

Thr

120

Glu

Pro

Thr

Leu

Ile

200

Val

Leu

Ser

Ser

Pro

Asp

105

Tyr

Ser

Thr

Leu

Val

185

Pro

Leu

Asn

Asn

Gly

90

Phe

Leu

Leu

Ala

Val

170

Trp

Ala

Val

Val

Thr

Gln

75

Gln

His

Cys

Arg

His

155

Val

Val

Arg

Phe

Val

Ser

60

Thr

Asp

Met

Gly

Ala

140

Pro

Gly

Leu

Arg

Ser
220

Thr

45

Glu

Asp

Cys

Ser

Ala

125

Glu

Ser

Val

Ala

Thr

205

Val

Glu

Ser

Lys

Arg

Val

110

Ile

Leu

Pro

Val

Val

190

Gly

Asp

Gly

Phe

Leu

Phe

95

Val

Ser

Arg

Ser

Gly

175

Ile

Gln

Tyr

Asp

Val

Ala

80

Arg

Arg

Leu

Val

Pro

160

Gly

Cys

Pro

Gly



Glu

225

Cys

Met

Ser

Leu

Val

Gly

Ala

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

<400>

Asp

Pro

Thr

Gln
275

74
176
PRT
Homo

74

Met Arg Ile

1

Asn

Val

Ala

Thr

65

Ser

Phe

Ala

Thr

Glu

50

Thr

Thr

Arg

Pro

Ser

35

Val

Thr

Leu

Arg

Phe

Glu

Ser

260

Pro

Gln

Gln

245

Ser

Leu

sapiens

Phe

Tyr

20

Glu

Ile

Thr

Arg

Leu
100

Ala

Asn

His

Trp

Asn

Ile

85

Asp

Trp

230

Thr

Pro

Arg

Val

Lys

Glu

Thr

Ser

70

Asn

Pro

Arg

Glu

Ala

Pro

Phe

Ile

Leu

Ser

55

Lys

Thr

Glu

Glu

Tyr

Arg

Glu
280

Ile

Asn

Thr

40

Ser

Arg

Thr

Glu

Lys

Ala

Arg
265

Phe

Gln

25

Cys

Asp

Glu

Thr

Asn
105

Thr

Thr

250

Gly

Gly

Met
10

Arg

Gln

His

Glu

Asn

90

His

Pro

235

Ile

Ser

His

Thr

Ile

Ala

Gln

Lys

75

Glu

Thr

Glu

Val

Ala

Cys

Tyr

Leu

Glu

Val

60

Leu

Ile

Ala

Pro

Phe

Asp

Ser
285

Trp

Val

Gly

45

Leu

Phe

Phe

Glu

Pro

Pro

Gly

270

Trp

His

Val

30

Tyr

Ser

Asn

Tyr

Leu
110

Val

Ser

255

Pro

Pro

Leu

15

Asp

Pro

Gly

Val

Cys

95

Val

Pro

240

Gly

Arg

Leu

Leu

Pro

Lys

Lys

Thr

80

Thr

Ile



Pro Glu Leu

Ile

Phe
145

Gln

Leu
130

Arg

Asp

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

<400>

115

Gly

Leu

Thr

75
223
PRT
Homo

75

Met Ala Cys

1

Thr

Val

Ser

Lys

65

Val

Phe

Arg

Phe

Ser

50

Ala

Thr

Leu

Thr

Cys

35

Arg

Thr

Glu

Asp

Pro

Ala

Arg

Asn

Leu

Ile

Lys

Ser
165

sapiens

Leu

Trp

20

Lys

Gly

Glu

Val

Asp
100

Gly

Pro

Ala

Ile

Val

Cys

85

Ser

Ala

Leu

Gly

150

Lys

Phe

Cys

Met

Ala

Arg

70

Ala

Ile

His

Leu

135

Arg

Lys

Gln

Thr

His

Ser

55

Val

Ala

Cys

Pro

120

Cys

Met

Gln

Arg

Leu

Val

40

Phe

Thr

Thr

Thr

Pro

Leu

Met

Ser

His

Leu

25

Ala

Val

Val

Tyr

Gly
105

Asn

Gly

Asp

Asp
170

Lys

10

Phe

Gln

Cys

Leu

Met

90

Thr

Glu

Val

Val

155

Thr

Ala

Phe

Pro

Glu

Arg

75

Met

Ser

Arg

Ala

140

Lys

His

Gln

Leu

Ala

Tyr

60

Gln

Gly

Ser

Thr

125

Leu

Lys

Leu

Leu

Leu

Val

45

Ala

Ala

Asn

Gly

His

Thr

Cys

Glu

Asn

Phe

30

Val

Ser

Asp

Glu

Asn
110

Leu

Phe

Gly

Glu
175

Leu

15

Ile

Leu

Pro

Ser

Leu

95

Gln

Val

Ile

Ile

160

Thr

Ala

Pro

Ala

Gly

Gln

80

Thr

Val



Asn

Cys

Asn

145

Asp

Tyr

Arg

Pro

Leu

Lys

130

Gly

Phe

Ser

Ser

Glu
210

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

<400>

Thr
115

Val

Thr

Leu

Phe

Pro
195

Cys

76
301
PRT
Homo

76

Met Phe Ser

1

Leu Leu Thr

Asn Ala Tyr

35

Val Pro Val

Ile Gln

Glu Leu

Gln Ile

Leu Trp
165

Leu Leu
180

Leu Thr

Glu Lys

sapiens

His Leu
5

Arg Ser
20

Leu Pro

Cys Trp

Gly

Met

Tyr

150

Ile

Thr

Thr

Gln

Pro

Ser

Cys

Leu

Tyr

135

Val

Leu

Ala

Gly

Phe
215

Phe

Glu

Phe

Lys

Arg

120

Pro

Ile

Ala

Val

Val

200

Gln

Asp

Val

Tyr

40

Gly

Ala

Pro

Asp

Ala

Ser

185

Tyr

Pro

Cys

Glu

25

Thr

Ala

Met

Pro

Pro

Val

170

Leu

Val

Tyr

Val

10

Tyr

Pro

Cys

Asp

Tyr

Glu

155

Ser

Ser

Lys

Phe

Leu

Arg

Ala

Pro

Thr

Tyr

140

Pro

Ser

Lys

Met

Ile
220

Leu

Ala

Ala

Val

Gly

125

Leu

Cys

Gly

Met

Pro

205

Pro

Leu

Glu

Pro

45

Phe

Leu

Gly

Pro

Leu

Leu

190

Pro

Ile

Leu

Val

30

Gly

Glu

Tyr

Ile

Asp

Phe

175

Lys

Thr

Asn

Leu

15

Gly

Asn

Cys

Ile

Gly

Ser

160

Phe

Lys

Glu

Leu

Gln

Leu

Gly



Asn

65

Arg

Ile

Gln

Ile

Thr

145

Glu

Ser

Arg

Ile

Lys

225

Ser

50

Val

Tyr

Glu

Ile

Lys

130

Ala

Thr

Thr

Asp

Cys

210

Trp

Leu

Val

Trp

Asn

Pro

115

Pro

Ala

Gln

Leu

Ser

195

Ala

Tyr

Ala

Leu

Leu

Val

100

Gly

Ala

Phe

Thr

Ala

180

Gly

Gly

Ser

Asn

Arg

Asn

85

Thr

Ile

Lys

Pro

Leu

165

Asn

Ala

Leu

His

Leu
245

Thr

70

Leu

Met

Val

Arg

150

Gly

Glu

Thr

Ala

Ser

230

Pro

55

Asp

Asp

Ala

Asn

Thr

135

Met

Ser

Leu

Ile

Leu

215

Lys

Pro

Glu

Phe

Asp

Asp

120

Pro

Leu

Leu

Arg

Arg

200

Ala

Glu

Ser

Arg

Arg

Ser

105

Glu

Ala

Thr

Pro

Asp

185

Ile

Leu

Lys

Gly

Asp

Lys

90

Gly

Lys

Pro

Thr

Asp

170

Ser

Gly

Ile

Ile

Leu
250

Val

75

Gly

Ile

Phe

Thr

Arg

155

Ile

Arg

Ile

Phe

Gln

235

Ala

60

Asn

Asp

Tyr

Asn

Arg

140

Gly

Asn

Leu

Tyr

Gly

220

Asn

Asn

Tyr

Val

Cys

Leu

125

Gln

His

Leu

Ala

Ile

205

Ala

Leu

Ala

Trp

Ser

Cys

110

Lys

Arg

Gly

Thr

Asn

190

Gly

Leu

Ser

Val

Thr

Leu

95

Arg

Leu

Asp

Pro

Gln

175

Asp

Ala

Ile

Leu

Ala
255

Ser

80

Thr

Ile

Val

Phe

Ala

160

Ile

Leu

Gly

Phe

Ile

240

Glu



Gly Ile Arg

Glu Val Glu

275

Gln Pro Ser

290

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

<400>

77
278
PRT
Homo

77

Met Gly Ser

1

Leu

Gln

Ala

Ile

65

Cys

Leu

Trp

Gln

Val

Thr

50

Leu

Gly

Gln

Ala

Glu

Arg

35

Ala

Cys

Pro

Leu

Ala
115

Ser
260

Glu

Gln

Glu Glu Asn

Pro Asn Glu

Pro Leu Gly

sapiens

Pro

Ala

20

Gln

Trp

Gln

Gln

Asp

100

Val

Gly

Ser

Gly

Glu

Pro

Gly

85

Pro

Glu

Met

Ser

Ser

Arg

Tyr

70

Arg

Val

Ile

295

Val

Leu

Gln

Leu

55

Ile

Leu

Ser

Pro

Ile

Tyr

280

Cys

Leu

Ser

Ala

40

Arg

Thr

Ser

Leu

Glu
120

Tyr Thr Ile Glu

265

Tyr

Arg

Gly

Val

25

Thr

Val

Asn

Trp

Asn

105

Leu

Cys Tyr Val

Phe Ala Met

Leu

10

Gln

Leu

Lys

Gly

Gln

90

His

Glu

Leu

Gln

Val

Trp

Ser

75

Ala

Ser

Glu

300

Val

Gly

Cys

Thr

60

Leu

Pro

Gly

Ala

Glu Asn Val Tyr

Ser
285

Pro

Gln

Pro

Gln

45

Lys

Ser

Ser

Ala

Glu
125

270

Ser Arg Gln

Ile

Asn

30

Val

Asp

Leu

His

Tyr

110

Gly

Trp

15

Leu

Asp

Gly

Gly

Leu

95

Val

Asn

Ala

Leu

Gln

Ala

Val

80

Thr

Cys

Ile



Thr

Ile

145

Met

Ser

Tyr

Gly

Pro

225

Arg

Val

Pro

Arg

130

Ala

Gly

Cys

Arg

Lys

210

Ala

Pro

Ser

Lys

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

<400>

Leu

Ser

Val

Gln

Pro
195

Asp

Pro

Cys

Pro

Val
275

78
277
PRT
Homo

78

Met Cys Val

Phe

Phe

Ala

Gln

180

Arg

Gln

Arg

Pro

Arg

260

Gly

Val

Pro

Ala

165

Arg

Gly

Arg

Gln

Ser

245

Pro

Glu

sapiens

Asp

Gly

150

Ile

Asp

Ala

Gly

Pro

230

Pro

Ser

Glu

Pro

135

Phe

Val

Ser

Pro

Gln

215

His

Arg

Pro

Asp

Leu

Trp

Gly

Lys

200

Ser

Leu

Pro

Thr

Asp

Phe

Gly

Asn

185

Lys

Ile

Ala

Gly

Gln
265

Pro

Val

Ala

170

Ala

Ser

Tyr

Ser

His

250

Gln

Thr

Leu

155

Trp

Phe

Glu

Ser

Arg

235

Pro

Pro

Gln

140

Leu

Phe

Tyr

Asp

Thr

220

Pro

Val

Arg

Asn

Gly

Trp

Ser

Cys

205

Ser

Cys

Ser

Pro

Arg

Val

Gly

Asn

190

Ser

Phe

Pro

Met

Lys
270

Asn

Gly

Arg

175

Val

Gly

Pro

Ser

Val

255

Gly

Arg

Ser

160

Arg

Leu

Glu

Gln

Pro

240

Arg

Phe

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



Leu

Gly

Gly

Arg

65

Cys

Gln

Thr

Pro

Thr

145

Ser

Gln

Glu

Leu

Asp

Asn

50

Pro

Lys

Leu

Gln

Pro

130

Asn

Ser

Glu

Ala

Leu

Thr

35

Gly

Cys

Pro

Cys

Pro

115

Gly

Cys

Asp

Thr

Trp
195

Gly

20

Tyr

Met

Gly

Cys

Thr

100

Leu

His

Thr

Ala

Gln

180

Pro

Leu

Pro

Val

Pro

Thr

85

Ala

Asp

Phe

Leu

Ile

165

Gly

Arg

Gly

Ser

Ser

Gly

70

Trp

Thr

Ser

Ser

Ala

150

Cys

Pro

Thr

Leu

Asn

Arg

55

Phe

Cys

Gln

Tyr

Pro

135

Gly

Glu

Pro

Ser

Ser

Asp

40

Cys

Tyr

Asn

Asp

Lys

120

Gly

Lys

Asp

Ala

Gln
200

Thr

25

Arg

Ser

Asn

Leu

Thr

105

Pro

Asp

His

Arg

Arg

185

Gly

10

Val

Cys

Arg

Asp

Arg

90

Val

Gly

Asn

Thr

Asp

170

Pro

Pro

Thr

Cys

Ser

Val

75

Ser

Cys

Val

Gln

Leu

155

Pro

Ile

Ser

Gly

His

Gln

60

Val

Gly

Arg

Asp

Ala

140

Gln

Pro

Thr

Thr

Leu

Glu

45

Asn

Ser

Ser

Cys

Cys

125

Cys

Pro

Ala

Val

Arg
205

His

30

Cys

Thr

Ser

Glu

Arg

110

Ala

Lys

Ala

Thr

Gln

190

Pro

15

Cys

Arg

Val

Lys

Arg

95

Ala

Pro

Pro

Ser

Gln

175

Pro

Val

Val

Pro

Cys

Pro

80

Lys

Gly

Cys

Trp

Asn

160

Pro

Thr

Glu



Val Pro
210

Leu Gly
225

Arg Arg

Gly Ser

Thr Leu

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

<220>
<223>

<400>
Gly Phe
1

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

<220>
<223>

<400>

Gly Gly Arg Ala Val Ala Ala Ile Leu Gly Leu Gly
215 220
Leu Leu Gly Pro Leu Ala Ile Leu Leu Ala Leu Tyr
230 235
Asp Gln Arg Leu Pro Pro Asp Ala His Lys Pro Pro
245 250
Phe Arg Thr Pro Ile Gln Glu Glu Gln Ala Asp Ala
260 265 270
Ala Lys Ile
275
79
10
PRT
Artificial Sequence
Description of Artificial Sequence: Synthetic
79
Thr Phe Ser Ser Tyr Ala Met Ser
5 10
80
17
PRT
Artificial Sequence
Description of Artificial Sequence: Synthetic

80

Leu

Leu

Gly

255

His

Val

Leu
240

Gly

Ser

polypeptide

polypeptide

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys

1

Gly

5 10

15



<210> 81

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 81

Gly Ser Tyr Gly Thr Tyr Tyr Gly Asn Tyr Phe Glu Tyr
1 5 10

<210> 82

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 82

Gly Gly Asp Asn Ile Gly Gly Lys Ser Val His
1 5 10

<210> 83

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 83

Tyr Asp Ser Asp Arg Pro Ser
1 5

<210> 84

<211> 9

<212> PRT

<213> Artificial Sequence

polypeptide

polypeptide

polypeptide



<220>
<223>

<400>

Description of Artificial Sequence: Synthetic

84

Gln Val Leu Asp Arg Arg Ser Asp His

1

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Arg

85
122
PRT

5

Artificial Sequence

Description of Artificial Sequence: Synthetic

85

Gln

Arg

Ser

35

Ile

Arg

Met

Gly

Gly
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Leu

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val
120

Gly

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Ser

Leu

Phe

Lys

Tyr

Ser

75

Thr

Asn

Val

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Pro

Ser

30

Glu

Asp

Thr

Tyr

Glu
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

polypeptide

polypeptide

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp



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

<220>
<223>

<400>

86
108
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic

86

Gln Thr Val Leu

1

Thr

His

Tyr

Asn

65

Asp

Trp

Ala

Trp

Asp

50

Ser

Glu

Leu

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

<220>
<223>

<400>

Ser Ile
20

Tyr Gln
35

Ser Asp

Gly Asn

Ala Asp

Phe Gly
100

87
449
PRT

Thr

Ser

Gln

Arg

Thr

Tyr

85

Gly

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Pro

Gly

Pro

Ser

55

Thr

Cys

Thr

Artificial Sequence

Description of Artificial Sequence: Synthetic

87

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

Ser

Asp

25

Gln

Ile

Thr

Val

Leu
105

Val

10

Asn

Ala

Pro

Ile

Leu

90

Thr

Ser

Ile

Pro

Gln

His

75

Asp

Val

Val

Gly

Val

Arg

60

Arg

Arg

Leu

Ala

Gly

Leu

45

Phe

Val

Arg

Pro

Lys

30

Val

Ser

Glu

Ser

Gly

15

Ser

Ile

Gly

Ala

Asp
95

polypeptide

Lys

Val

Tyr

Ser

Gly

80

His

polypeptide

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly



Ser

Ala

Ser

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

Leu

Met

Ala

50

Gly

Gln

Arg

Arg

Val

130

Ala

Ser

Val

Pro

Arg

Ser

35

Ile

Arg

Met

Gly

Gly

115

Phe

Leu

Trp

Leu

Ser
195

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Val

Gly

Thr

Ser

85

Tyr

Leu

Leu

Cys

Ser

165

Ser

Ser

Cys

Arg

Ser

Ile

70

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Leu

Ala

Gln

Gly

55

Ser

Arg

Thr

Thr

Pro

135

Val

Ala

Gly

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val

120

Cys

Lys

Leu

Leu

Thr
200

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

10

Gly

Gly

Thr

Asn

Asp

90

Gly

Ser

Arg

Tyr

Ser

170

Ser

Thr

Phe

Lys

Tyr

Ser

75

Thr

Asn

Ala

Ser

Phe

155

Gly

Leu

Tyr

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys
205

Ser
30

Glu

Asp

Thr

Tyr

Glu

110

Lys

Glu

Pro

Thr

Val

190

Asn

15

Ser

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp



His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

Tyr

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys



405 410 415

Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly
435 440 445

Lys

<210> 88

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 88
Gln Thr Val Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Lys

1 5 10 15

Thr Ala Ser Ile Ser Cys Gly Gly Asp Asn Ile Gly Gly Lys Ser Val
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Tyr Asp Ser Asp Arg Pro Ser Gly Ile Pro Gln Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile His Arg Val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Leu Asp Arg Arg Ser Asp His
85 90 95

Trp Leu Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys



Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

Ala

Asn

130

Val

Glu

Ser

Ser

Pro
210

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

<220>
<223>

<400>

100

Pro Ser
115

Lys Ala

Thr Val

Thr Thr

Tyr Leu
180

Cys Gln
195

Thr Glu

89
712
PRT

Val

Thr

Ala

Thr

165

Ser

Val

Cys

Thr

Leu

Trp

150

Pro

Leu

Thr

Ser

Leu

Val

135

Lys

Ser

Thr

His

Artificial Sequence

Phe

120

Cys

Ala

Lys

Pro

Glu
200

105

Pro

Leu

Asp

Gln

Glu

185

Gly

BiS3 PD-1(L0115)/TIM3(013-1)

89

Glu Val Gln Leu Val Glu Ser Gly Gly

1

5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20

25

Gly Met His Trp Val Arg Gln Ala Pro

110

Pro Ser Ser Glu Glu
125

Ile Ser Asp Phe Tyr
140

Ser Ser Pro Val Lys
155

Ser Asn Asn Lys Tyr
170

Gln Trp Lys Ser His
190

Ser Thr Val Glu Lys
205

HC

Leu

Pro

Ala

Ala

175

Arg

Thr

Gln

Gly

Gly

160

Ala

Ser

Val

Gly Leu Val Gln Pro Gly Gly

10

15

Gly Phe Thr Phe Ser Asp Tyr

30

Gly Lys Gly Leu Glu Trp Val



Ala

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Cys
225

Tyr

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Asp

35

Ile

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Ser

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Ser

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Gly

Ile

70

Leu

Asn

Val

Ala

Leu

150

Ser

Leu

Thr

Thr
230

Ser

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

40

Tyr

Arg

Ala

Phe

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Thr

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Pro

Ile

Asn

Asp

90

Glu

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Tyr

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Pro
235

Ser
60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Ile

Val

220

Ala

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Asp

Ser

Tyr

Asp

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Ser

Leu

Tyr

95

Tyr

Gly

Gly

Val

Phe

175

Val

Val

Lys

Phe

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Glu
240



Gly

Met

His

Val

Tyr

305

Gly

Ile

Val

Ser

Glu

385

Pro

Val

Met

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

Val

Asp

His

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

Ser

Arg

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Pro

Leu

Asn

Ser

405

Arg

Leu

Phe

Pro

Val

Thr

Val

310

Cys

Ser

Pro

Val

Gly

390

Asp

Trp

His

Leu

Glu

Lys

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Arg

360

Gly

Pro

Ser

Gln

His

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

345

Glu

Phe

Glu

Phe

Gly

425

Tyr

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

Val

Gln

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

285

Tyr

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Thr

255

Val

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

Val

Val

Pro

400

Thr

Val

Leu



Ser

Gln

465

Arg

Ser

Ile

Arg

Met

545

Gly

Gly

Gly

Thr

Thr
625

Pro

450

Leu

Leu

Trp

Ser

Phe

530

Asn

Ser

Thr

Ser

Gln

610

Cys

435

Gly

Leu

Ser

Val

Gly

515

Thr

Ser

Tyr

Leu

Gly

595

Pro

Gly

Lys

Glu

Cys

Arg

500

Ser

Ile

Leu

Gly

Val

580

Gly

Pro

Gly

Gly

Ser

Ala

485

Gln

Gly

Ser

Arg

Thr

565

Thr

Gly

Ser

Asp

Gly

Gly

470

Ala

Ala

Gly

Arg

Ala

550

Tyr

Val

Gly

Val

Asn
630

Gly

455

Gly

Ser

Pro

Ser

Asp

535

Glu

Tyr

Ser

Ser

Ser

615

Ile

440

Gly

Gly

Gly

Gly

Thr

520

Asn

Asp

Gly

Ser

Gly

600

Val

Gly

Ser

Leu

Phe

Lys

505

Tyr

Ser

Thr

Asn

Gly

585

Gly

Ala

Gly

Gly

Val

Thr

490

Cys

Tyr

Lys

Ala

Tyr

570

Gly

Gly

Pro

Lys

Gly

Gln

475

Phe

Leu

Ala

Asn

Val

555

Phe

Gly

Gly

Gly

Ser
635

Gly

460

Pro

Ser

Glu

Asp

Thr

540

Tyr

Glu

Gly

Ser

Lys

620

Val

445

Gly

Gly

Ser

Trp

Ser

525

Leu

Tyr

Tyr

Ser

Ser

605

Thr

His

Ser

Gly

Tyr

Val

510

Val

Tyr

Cys

Trp

Gly

590

Tyr

Ala

Trp

Glu

Ser

Ala

495

Ser

Lys

Leu

Ala

Gly

575

Gly

Val

Arg

Tyr

Val

Leu

480

Met

Ala

Gly

Gln

Arg

560

Gln

Gly

Leu

Ile

Gln
640



Gln Lys

Arg Pro

Thr Ala

Tyr Tyr
690

Cys Gly
705

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

<220>
<223>

<400>

Gln Ile
1

Glu Arg

Tyr Trp

Pro Arg
50

Ala Arg
65

Pro Gly

Ser Gly
660

Thr Leu
675

Cys Gln

Thr Lys

90
219
PRT

Gln

645

Ile

Thr

Val

Leu

Ala

Pro

Ile

Leu

Thr
710

Pro

Glu

Ser

Asp

695

Val

Artificial Sequence

Val

Arg

Arg

680

Arg

Leu

Leu

Phe

665

Val

Arg

BiS3 PD-1(L0115)/TIM3(013-1)

90

Val Leu

Ala Thr
20

Ser Arg
35

Leu Leu

Phe Ser

Thr

Leu

His

Ile

Gly

Gln

Ser

Met

Tyr

Ser
70

Ser

Cys

Tyr

Leu

55

Gly

Pro

Ser

Trp

40

Thr

Ser

Ala

Ala

25

Tyr

Ser

Gly

Val

650

Ser

Glu

Ser

LC

Thr

10

Ser

Gln

Asn

Thr

Ile

Gly

Ala

Asp

Leu

Ser

Gln

Arg

Asp
75

Tyr

Ser

Gly

His
700

Ser

Lys

Lys

Ala

60

Phe

Tyr

Asn

Asp

685

Phe

Leu

His

Pro

45

Thr

Thr

Asp Ser Asp

655

Ser Gly Asn

670

Glu Ala Asp

Leu Phe Gly

Ser

Thr

30

Gly

Gly

Leu

Pro

15

Asn

Gln

Ile

Thr

Gly

Leu

Ala

Pro

Ile
80



Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Ser

Ser

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Leu

Asn

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

91
722
PRT

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Pro

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Phe

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ala

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

BiS5 PD-1(L0115)/TIM3(013-1) HC

91

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gln

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15



Ser

Gly

Ala

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Leu

Met

Tyr

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

Arg

His

35

Ile

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Ser

Val

Ser

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Cys

Arg

Gly

Ile

70

Leu

Asn

Val

Ala

Leu

150

Ser

Leu

Thr

Ala

Gln

Ser

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

Ala

Ala

40

Tyr

Arg

Ala

Phe

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Gly

Gly

Ile

Asn

Asp

90

Glu

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Phe

Lys

Tyr

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Thr

Gly

Ser

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Ile

Val

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Ser

30

Glu

Asp

Ser

Tyr

Asp

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Asp

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Gly

Val

Phe

175

Val

Val

Lys

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser



Cys

225

Gly

Met

His

Val

Tyr

305

Gly

Ile

Val

Ser

Glu

385

Val

210

Asp

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

Gln

Lys

Pro

Ser

Asp

275

Asn

Val

Glu

Lys

Thr

355

Thr

Glu

Leu

Thr

Ser

Arg

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Leu

His

Val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Pro

Leu

Asn

Glu
405

Thr

230

Phe

Pro

Val

Thr

Val

310

Cys

Ser

Pro

Val

Gly

390

Ser

215

Cys

Leu

Glu

Lys

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gly

Gly

Pro

Phe

Val

Phe

280

Pro

Thr

Val

Ala

Arg

360

Gly

Gly

Gly

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

Lys

345

Glu

Phe

Gly

Gly

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Ser

Leu
410

Pro
235

Lys

Val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Gly

395

Val

220

Ala

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Gly

Gln

Pro

Lys

Val

Asp

285

Tyr

Asp

Leu

Arg

Lys

365

Asp

Gly

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Gly

Gly

Phe

Thr

255

Val

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Ser

Gly
415

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

Val

Val

Glu

400

Ser



Leu

Met

Ala

Gly

465

Gln

Arg

Gln

Gly

Leu

545

Ile

Gln

Asp

Asn

Arg

Ser

Ile

450

Arg

Met

Gly

Gly

Gly

530

Thr

Thr

Gln

Arg

Thr

Leu

Trp

435

Ser

Phe

Asn

Ser

Thr

515

Ser

Gln

Cys

Lys

Pro

595

Ala

Ser

420

Val

Gly

Thr

Ser

Tyr

500

Leu

Gly

Pro

Gly

Pro

580

Ser

Thr

Cys

Arg

Ser

Ile

Leu

485

Gly

Val

Gly

Pro

Gly

565

Gly

Gly

Leu

Ala

Gln

Gly

Ser

470

Arg

Thr

Thr

Gly

Ser

550

Asp

Gln

Ile

Thr

Ala

Ala

Gly

455

Arg

Ala

Tyr

Val

Gly

535

Val

Asn

Ala

Pro

Ile

Ser

Pro

440

Ser

Asp

Glu

Tyr

Ser

520

Ser

Ser

Ile

Pro

Glu

600

Ser

Gly

425

Gly

Thr

Asn

Asp

Gly

505

Ser

Gly

Val

Gly

Val

585

Arg

Arg

Phe

Lys

Tyr

Ser

Thr

490

Asn

Gly

Gly

Ala

Gly

570

Leu

Phe

Val

Thr

Cys

Tyr

Lys

475

Ala

Tyr

Gly

Gly

Pro

555

Lys

Val

Ser

Glu

Phe

Leu

Ala

460

Asn

Val

Phe

Gly

Gly

540

Gly

Ser

Ile

Gly

Ala

Ser

Glu

445

Asp

Thr

Tyr

Glu

Gly

525

Ser

Lys

Val

Tyr

Ser

605

Gly

Ser

430

Trp

Ser

Leu

Tyr

Tyr

510

Ser

Ser

Thr

His

Tyr

590

Asn

Asp

Tyr

Val

Val

Tyr

Cys

495

Trp

Gly

Tyr

Ala

Trp

575

Asp

Ser

Glu

Ala

Ser

Lys

Leu

480

Ala

Gly

Gly

Val

Arg

560

Tyr

Ser

Gly

Ala



Asp

625

Gly

Gly

Leu

Lys

Glu

705

Gly

610

Tyr

Cys

Gly

Asp

Ser

690

Ala

Lys

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

<220>
<223>

<400>

Tyr

Gly

Ser

Ser

675

Arg

Leu

92
219
PRT

Cys

Thr

Gly

660

Asp

Trp

His

Gln

Lys

645

Gln

Gly

Gln

Asn

Val

630

Leu

Pro

Ser

Gln

His
710

615

Leu

Thr

Glu

Phe

Gly

695

Tyr

Artificial Sequence

Asp

Val

Asn

Phe

680

Asn

Thr

Arg

Leu

Asn

665

Leu

Val

Gln

BiS5 PD-1(L0115)/TIM3(013-1)

92

Gln Ile Val Leu Thr Gln Ser Pro Ala

1

5

Glu Arg Ala Thr Leu Ser Cys Ser Ala

20

25

Tyr Trp Ser Arg His Met Tyr Trp Tyr

Arg Ser
635

Gly Gly

650

Tyr Lys

Tyr Ser

Phe Ser

Lys Ser
715

LC

620

Asp

Gly

Thr

Lys

Cys

700

Leu

His

Gly

Thr

Leu

685

Ser

Ser

Phe

Ser

Pro

670

Thr

Val

Leu

Leu

Gly

655

Pro

Val

Met

Ser

Phe

640

Gly

Val

Asp

His

Pro
720

Thr Leu Ser Leu Ser Pro Gly

10

15

Ser Ser Lys His Thr Asn Leu

30

Gln Gln Lys Pro Gly Gln Ala



Pro

Ala

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

50

Arg

Ser

Ser

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

<210>
<211>
<212>

35

Leu

Phe

Leu

Asn

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

93
214
PRT

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Gly

Pro

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Leu

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

40

Thr

Ser

Phe

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ser

Gly

Ala

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Ala

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

45

Thr

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Leu

Gln

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Ile

Thr

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Pro

Ile

80

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<213>

<220>
<223>

<400>

Artificial Sequence

OX40SLR LCv kappa

93

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Arg

Asn

Tyr

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Val

Trp

35

Thr

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

Ile

Gln

Lys

Thr

Thr

85

Gly

Ile

Val

Lys

Glu
165

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Cys

Lys

His

55

Tyr

Tyr

Lys

Pro

Leu

135

Asp

Asp

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp
170

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln

155

Ser

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Ala

Ile

Lys

45

Arg

Ser

Ala

Thr

Leu

125

Pro

Gly

Tyr

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Ser

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu
175

Gly

Tyr

Ile

Gly

Pro

80

Trp

Ala

Gly

Ala

Gln

160

Ser



Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

180

185

190

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

195

Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>
Gln Val
1

Thr Leu

Tyr Trp

Gly Tyr
50

Ser Arg
65

Gln Leu

Arg Tyr

94
720
PRT

Artificial Sequence

200

BiS5-0X40SLR HC-G1-N434A-PD-L1

94

Gln Leu

Ser Leu
20

Asn Trp

35

Ile Ser

Ile Thr

Asn Ser

Lys Tyr
100

Gln

Thr

Ile

Tyr

Ile

Val

85

Asp

Glu

Cys

Arg

Asn

Asn

70

Thr

Tyr

Ser

Ala

Lys

Ala

55

Arg

Pro

Glu

Gly

Val

His

40

Ile

Asp

Glu

Gly

Pro

Tyr

25

Pro

Thr

Thr

Asp

Gly
105

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

His

Leu

Gly

Lys

His

Lys

75

Ala

Ala

Val

Ser

Gly

Asn

60

Asn

Val

Met

205

Lys

Phe

Leu

45

Pro

Gln

Tyr

Asp

Pro

Ser

30

Glu

Ser

Tyr

Tyr

Tyr
110

Ser

15

Ser

Tyr

Leu

Ser

Cys

95

Trp

Gln

Gly

Ile

Lys

Leu

80

Ala

Gly



Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Pro

Lys

250

Val

Tyr

Glu

His

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

270

Val

Ser

Leu

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly



305

Lys

Glu

Tyr

Leu

Trp

385

Gln

Arg

Ser

Ile

Arg

465

Met

Glu

Glu

Lys

Thr

Thr

370

Glu

Leu

Leu

Trp

Lys

450

Phe

Asn

Gly

Tyr

Thr

Leu

355

Cys

Ser

Val

Ser

Val

435

Gln

Thr

Ser

Gly

Lys

Ile

340

Pro

Leu

Asn

Glu

Cys

420

Arg

Asp

Ile

Leu

Trp
500

Cys

325

Ser

Pro

Val

Gly

Ser

405

Ala

Gln

Gly

Ser

Arg

485

Phe

310

Lys

Lys

Ser

Lys

Gly

390

Gly

Ala

Ala

Ser

Arg

470

Ala

Gly

Val

Ala

Arg

Gly

375

Gly

Gly

Ser

Pro

Glu

455

Asp

Glu

Glu

Ser

Lys

Glu

360

Phe

Gly

Gly

Gly

Gly

440

Lys

Asn

Asp

Leu

Asn

Gly

345

Glu

Tyr

Ser

Leu

Phe

425

Lys

Tyr

Ala

Thr

Ala
505

Lys

330

Gln

Met

Pro

Gly

Val

410

Thr

Cys

Tyr

Lys

Ala

490

Phe

315

Ala

Pro

Thr

Ser

Gly

395

Gln

Phe

Leu

Val

Asn

475

Val

Asp

Leu

Arg

Lys

Asp

380

Gly

Pro

Ser

Glu

Asp

460

Ser

Tyr

Tyr

Pro

Glu

Asn

365

Ile

Gly

Gly

Arg

Trp

445

Ser

Leu

Tyr

Trp

Ala

Pro

350

Gln

Ala

Ser

Gly

Tyr

430

Val

Val

Tyr

Cys

Gly
510

Pro

335

Gln

Val

Val

Glu

Ser

415

Trp

Ala

Lys

Leu

Ala

495

Gln

320

Ile

Val

Ser

Glu

Val

400

Leu

Met

Asn

Gly

Gln

480

Arg

Gly



Thr

Ser

Gln

545

Ser

Gln

Ser

Thr

Val

625

Gly

Ser

Ser

Arg

Leu

Leu

Gly

530

Ser

Cys

Gln

Arg

Asp

610

Tyr

Thr

Gly

Asp

Trp

690

His

Val

515

Gly

Pro

Arg

Lys

Ala

595

Phe

Tyr

Lys

Gln

Gly

675

Gln

Ala

Thr

Gly

Gly

Ala

Pro

580

Thr

Thr

Cys

Val

Pro

660

Ser

Gln

His

Val

Gly

Thr

Ser

565

Gly

Gly

Leu

Gln

Glu

645

Glu

Phe

Gly

Tyr

Ser

Ser

Leu

550

Gln

Gln

Ile

Thr

Gln

630

Ile

Asn

Phe

Asn

Thr

Ser

Gly

535

Ser

Arg

Ala

Pro

Ile

615

Tyr

Lys

Asn

Leu

Val

695

Gln

Gly

520

Gly

Leu

Val

Pro

Asp

600

Ser

Gly

Gly

Tyr

Tyr

680

Phe

Lys

Gly

Gly

Ser

Ser

Arg

585

Arg

Arg

Ser

Gly

Lys

665

Ser

Ser

Ser

Gly

Gly

Pro

Ser

570

Leu

Phe

Leu

Leu

Gly

650

Thr

Lys

Cys

Leu

Gly

Ser

Gly

555

Ser

Leu

Ser

Glu

Pro

635

Gly

Thr

Leu

Ser

Ser

Ser

Glu

540

Glu

Tyr

Ile

Gly

Pro

620

Trp

Ser

Pro

Thr

Val

700

Leu

Gly

525

Ile

Arg

Leu

Tyr

Ser

605

Glu

Thr

Gly

Pro

Val

685

Met

Ser

Gly

Val

Ala

Ala

Asp

590

Gly

Asp

Phe

Gly

Val

670

Asp

His

Pro

Gly

Leu

Thr

Trp

575

Ala

Ser

Phe

Gly

Gly

655

Leu

Lys

Glu

Gly

Gly

Thr

Leu

560

Tyr

Ser

Gly

Ala

Cys

640

Gly

Asp

Ser

Ala

Lys



705

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

<220>
<223>

<400>

95
707
PRT

710

Artificial Sequence

BiS2-PD-1- 0X40 HC -4P

95

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Gly

Val

Leu

Arg

Asn

Tyr

50

Gly

Asp

Phe

Gly

Gln

130

Ser

Val

Trp

35

Thr

Ser

Phe

Gly

Gly

115

Leu

Leu

Met

Thr

20

Tyr

Ser

Gly

Ala

Cys

100

Gly

Gln

Thr

Thr

Ile

Gln

Lys

Thr

Thr

85

Gly

Ser

Glu

Cys

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Gly

Ser

Ala

Ser

Cys

Lys

His

55

Tyr

Tyr

Lys

Gly

Gly

135

Val

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Gly

120

Pro

Tyr

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Gly

Gly

Gly

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Ser

Leu

Gly

715

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Gly

Val

Ser

Ser

Asp

Pro

Ser

60

Ser

Ser

Gly

Gly

Lys

140

Phe

Ala

Ile

Lys

45

Arg

Ser

Ala

Gly

Gly

125

Pro

Ser

Ser

Ser

30

Leu

Phe

Leu

Leu

Gly

110

Gly

Ser

Ser

Val

15

Asn

Leu

Ser

Gln

Pro

95

Gly

Ser

Gln

Gly

720

Gly

Tyr

Ile

Gly

Pro

80

Trp

Ser

Gln

Thr

Tyr



145

Trp

Tyr

Arg

Leu

Tyr

225

Gly

Gly

Gly

Asp

Trp

305

Ser

Leu

Asn

Ile

Ile

Asn

210

Lys

Thr

Ser

Gly

Tyr

290

Val

Val

Tyr

Trp

Ser

Thr

195

Ser

Tyr

Leu

Glu

Ser

275

Gly

Ala

Lys

Leu

Ile

Tyr

180

Ile

Val

Asp

Val

Val

260

Leu

Met

Tyr

Gly

Gln
340

Arg

165

Asn

Asn

Thr

Tyr

Thr

245

Gln

Arg

His

Ile

Arg

325

Met

150

Lys

Gly

Arg

Pro

Asp

230

Val

Leu

Leu

Trp

Ser

310

Phe

Asn

His

Ile

Asp

Glu

215

Gly

Ser

Val

Ser

Val

295

Ser

Thr

Ser

Pro

Thr

Thr

200

Asp

Gly

Ser

Glu

Cys

280

Arg

Gly

Ile

Leu

Gly

Tyr

185

Ser

Thr

His

Gly

Ser

265

Ala

Gln

Ser

Ser

Arg
345

Lys

170

His

Lys

Ala

Ala

Gly

250

Gly

Ala

Ala

Tyr

Arg

330

Ala

155

Cys

Asn

Asn

Val

Met

235

Gly

Gly

Ser

Pro

Thr

315

Asp

Glu

Leu

Pro

Gln

Tyr

220

Asp

Gly

Gly

Gly

Gly

300

Ile

Asn

Asp

Glu

Ser

Tyr

205

Tyr

Tyr

Ser

Leu

Phe

285

Lys

Tyr

Ala

Thr

Tyr

Leu

190

Ser

Cys

Trp

Gly

Val

270

Thr

Gly

Ser

Lys

Ala
350

Ile

175

Lys

Leu

Ala

Gly

Gly

255

Gln

Phe

Leu

Ala

Asn

335

Val

160

Gly

Ser

Gln

Arg

Gln

240

Gly

Pro

Ser

Glu

Asp

320

Ser

Tyr



Tyr

Tyr

Gly

385

Ser

Val

Phe

Val

Val

465

Lys

Gly

Ile

Glu

His

Cys

Trp

370

Pro

Thr

Thr

Pro

Thr

450

Asp

Tyr

Pro

Ser

Asp

530

Asn

Ala

355

Gly

Ser

Ala

Val

Ala

435

Val

His

Gly

Ser

Arg

515

Pro

Ala

Arg

Gln

Val

Ala

Ser

420

Val

Pro

Lys

Pro

Val

500

Thr

Glu

Lys

Arg

Gly

Phe

Leu

405

Trp

Leu

Ser

Pro

Pro

485

Phe

Pro

Val

Thr

Ala

Thr

Pro

390

Gly

Asn

Gln

Ser

Ser

470

Cys

Leu

Glu

Gln

Lys

Pro

Thr

375

Leu

Cys

Ser

Ser

Ser

455

Asn

Pro

Phe

Val

Phe

535

Pro

Asn

360

Val

Ala

Leu

Gly

Ser

440

Leu

Thr

Pro

Pro

Thr

520

Asn

Arg

Ser

Thr

Pro

Val

Ala

425

Gly

Gly

Lys

Cys

Pro

505

Cys

Trp

Glu

Phe

Val

Cys

Lys

410

Leu

Leu

Thr

Val

Pro

490

Lys

Val

Tyr

Glu

Tyr

Ser

Ser

395

Asp

Thr

Tyr

Lys

Asp

475

Ala

Pro

Val

Val

Gln

Glu

Ser

380

Arg

Tyr

Ser

Ser

Thr

460

Lys

Pro

Lys

Val

Asp

540

Phe

Tyr

365

Ala

Ser

Phe

Gly

Leu

445

Tyr

Arg

Glu

Asp

Asp

525

Gly

Asn

Tyr

Ser

Thr

Pro

Val

430

Ser

Thr

Val

Phe

Thr

510

Val

Val

Ser

Phe

Thr

Ser

Glu

415

His

Ser

Cys

Glu

Leu

495

Leu

Ser

Glu

Thr

Asp

Lys

Glu

400

Pro

Thr

Val

Asn

Ser

480

Gly

Met

Gln

Val

Tyr



545

Arg

Lys

Glu

Tyr

Leu

625

Trp

Val

Asp

His

Leu
705

Val

Glu

Lys

Thr

610

Thr

Glu

Leu

Lys

Glu

690

Gly

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

<220>
<223>

Val Ser

Tyr Lys
580

Thr Ile
595

Leu Pro

Cys Leu

Ser Asn

Asp Ser
660

Ser Arg
675

Ala Leu

Lys

96
707
PRT

Val

565

Cys

Ser

Pro

Val

Gly

645

Asp

Trp

His

550

Leu

Lys

Lys

Ser

Lys

630

Gln

Gly

Gln

Asn

Thr

Val

Ala

Gln

615

Gly

Pro

Ser

Glu

His
695

Artificial Sequence

BiS3-0X40 HC-4P-PD-1

Val

Ser

Lys

600

Glu

Phe

Glu

Phe

Gly

680

Tyr

Leu

Asn

585

Gly

Glu

Tyr

Asn

Phe

665

Asn

Thr

His

570

Lys

Gln

Met

Pro

Asn

650

Leu

Val

Gln

555

Gln

Gly

Pro

Thr

Ser

635

Tyr

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

620

Asp

Lys

Ser

Ser

Ser
700

Trp

Pro

Glu

605

Asn

Ile

Thr

Arg

Cys

685

Leu

Leu

Ser

590

Pro

Gln

Ala

Thr

Leu

670

Ser

Ser

Asn

575

Ser

Gln

Val

Val

Pro

655

Thr

Val

Leu

560

Gly

Ile

Val

Ser

Glu

640

Pro

Val

Met

Ser



<400>

96

Glu Val Gln

1

Ser

Gly

Ala

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Leu

Met

Tyr

50

Gly

Gln

Arg

Gln

Val

130

Ala

Ser

Val

Arg

His

35

Ile

Arg

Met

Arg

Gly

115

Phe

Leu

Trp

Leu

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Thr

Pro

Gly

Asn

Gln
180

Val

Ser

Val

Ser

Thr

Ser

85

Pro

Thr

Leu

Cys

Ser

165

Ser

Glu

Cys

Arg

Gly

Ile

70

Leu

Asn

Val

Ala

Leu

150

Ser

Ser

Ala

Gln

Ser

55

Ser

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Ala

Ala

40

Tyr

Arg

Ala

Phe

Val

120

Cys

Lys

Leu

Leu

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ser

Ser

Asp

Thr

Tyr
185

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Glu

Ser

Arg

Tyr

Ser

170

Ser

Leu

Phe

Lys

Tyr

Ala

75

Thr

Tyr

Ala

Ser

Phe

155

Gly

Leu

Val

Thr

Gly

Ser

60

Lys

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Gln

Phe

Leu

45

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Pro

Ser

30

Glu

Asp

Ser

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val
190

Gly

15

Asp

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Gly

Tyr

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr



Val

His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

Pro

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

195

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Ser

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Ser

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

Gly

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Thr

200

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Lys

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Thr

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Tyr

Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

Thr

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Cys

205

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

Tyr

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu



385

Asp

Ser

Ala

Lys

Gln

465

Thr

Gln

Leu

Asp

Tyr

545

Thr

Gly

Ser

Arg

Leu

Gly

450

Ser

Cys

Lys

His

Tyr

530

Tyr

Lys

Gly

Asp

Trp

His

435

Gly

Pro

Arg

Pro

Ser

515

Thr

Cys

Val

Gly

Gly

Gln

420

Asn

Gly

Ser

Ala

Gly

500

Gly

Leu

Gln

Glu

Gly
580

Ser

405

Glu

His

Gly

Ser

Ser

485

Lys

Val

Thr

Gln

Ile

565

Ser

390

Phe

Gly

Tyr

Ser

Leu

470

Gln

Ala

Pro

Ile

Gly

550

Lys

Gly

Phe

Asn

Thr

Gly

455

Ser

Asp

Pro

Ser

Ser

535

Ser

Gly

Gly

Leu

Val

Gln

440

Gly

Ala

Ile

Lys

Arg

520

Ser

Ala

Gly

Gly

Tyr

Phe

425

Lys

Gly

Ser

Ser

Leu

505

Phe

Leu

Leu

Gly

Gly
585

Ser

410

Ser

Ser

Gly

Val

Asn

490

Leu

Ser

Gln

Pro

Gly

570

Ser

395

Arg

Cys

Leu

Ser

Gly

475

Tyr

Ile

Gly

Pro

Trp

555

Ser

Gln

Leu

Ser

Ser

Asp

460

Asp

Leu

Tyr

Ser

Glu

540

Thr

Gly

Val

Thr

Val

Leu

445

Ile

Arg

Asn

Tyr

Gly

525

Asp

Phe

Gly

Gln

Val

Met

430

Ser

Gln

Val

Trp

Thr

510

Ser

Phe

Gly

Gly

Leu
590

Asp

415

His

Leu

Met

Thr

Tyr

495

Ser

Gly

Ala

Cys

Gly

575

Gln

400

Lys

Glu

Gly

Thr

Ile

480

Gln

Lys

Thr

Thr

Gly

560

Ser

Glu



Ser

Ala

Lys

625

Gly

Arg

Pro

Asp

Val
705

Gly

Val

610

His

Ile

Asp

Glu

Gly

690

Ser

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

<220>
<223>

<400>

Pro
595

Tyr

Pro

Thr

Thr

Asp

675

Gly

Ser

97
219
PRT

Gly

Gly

Gly

Tyr

Ser

660

Thr

His

Leu

Gly

Lys

His

645

Lys

Ala

Ala

Val

Ser

Cys

630

Asn

Asn

Val

Met

Lys

Phe

615

Leu

Pro

Gln

Tyr

Asp
695

Artificial Sequence

PD1 LCv kappa

97

Pro

600

Ser

Glu

Ser

Tyr

Tyr

680

Tyr

Ser

Ser

Tyr

Leu

Ser

665

Cys

Trp

Gln

Gly

Ile

Lys

650

Leu

Ala

Gly

Thr

Tyr

Gly

635

Ser

Gln

Arg

Gln

Leu

Trp

620

Tyr

Arg

Leu

Tyr

Gly
700

Ser

605

Asn

Ile

Ile

Asn

Lys

685

Thr

Leu

Trp

Ser

Thr

Ser

670

Tyr

Leu

Thr

Ile

Tyr

Ile

655

Val

Asp

Val

Cys

Arg

Asn

640

Asn

Thr

Tyr

Thr

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

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Lys His Thr Asn Leu

20

25

30



Tyr

Pro

Ala

65

Ser

Ser

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Trp

Arg

50

Arg

Ser

Ser

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

Ser

35

Leu

Phe

Leu

Asn

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

Arg

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

His

Ile

Gly

Pro

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Met

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Tyr

Leu

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Trp

40

Thr

Ser

Phe

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Tyr

Ser

Gly

Ala

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Lys

Ala

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Pro

45

Thr

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Gly

Leu

Gln

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Gln

Ile

Thr

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Ala

Pro

Ile

80

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



