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<400> 1
Gln val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln
1 5 10 15

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

Gly Met Gly Leu Ser Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Ala His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser
50 55 60

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

Phe Leu Lys Ile Thr Ile val Asp Thr Ala Asp Ala Ala Thr Tyr Tyr
85 90 95

Cys Ala Arg Ser Ser His Tyr Tyr Gly Tyr Gly Tyr Gly Gly Tyr Phe
100 105 110
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Asp

Lys

Glu

145

Pro

Thi

val

Asn

Ser

225

Gly

Met

Gln

val

TYr

305

Gly

Ile

val

val

Phe

val

val

210

Lys

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

Tyr

Pro

Ser

Asp

275

Asn

val

Glu

Lys

Thr
355

Gly
Ser
Ala
val
186
val
His
Gly
Ser
Ar

26

Pro
Ala
val
Tyr
Thr

340

Leu

Ala

val

Ala

Ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

ser

Lys

325

Ile

Pro

Gly Thr Thr

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Thr

val

310

cys

Ser

Pro

Pro

135

Gly

Asn

Glin

Ser

Ser

215

Cys

Leu

Glu

Gln

Lys

295

Leu

Lys

Lys

Ser

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

GIn
360

val

Ala

Leu

Gly

ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Ser

Lys

345

Glu

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

val

Cys

Lys

155

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

Gln

Met

Page

Ser

Ser

140

ASp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

val

Gln

300

Gln

Gly

Pro

Thr

2

Ser

125

Arg

Tyr

ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Ser

Leu

Ser

335

Pro

Gln

Thr

ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn

320

ser

Gln

val



ser

Glu

385

Pro

val

Met

Ser

Leu

465

val

val

Leu

val

Glu

545

Ile

Thr

Pro

Asn

Leu Thr
370
Trp Glu

val Leu

His Glu
435

Leu Gly

450

Glu Glu

His GIn

Glu Glu

Ser Glu

515

Gly Gly

Glu Ala

Ala Pro

Thr Ser

Ile Pro
595

Cys Leu

Ser Asn

Asp Ser
405

Ser Arg
420

Ala Leu

Lys Ala

Phe Gly

Ala Ile
485

Lys Ala
500

Gly Ala

His Gln

Ala Glu

Gly Gln
565

Thr Leu
580

val Gly

Lys Ile val Arg

610

val

Gl

39

Asp

Trp

His

Ser

Ar

47

Ser

Phe

Thr

Ala

Trp

Met

Gln

Glu

Met

Lys
3%5
GIn
Gly
Gln
Asnh
Asp
455
Pro
Pro
Ser
Pro
Ala
535
Asp
Arg
Glu
Ile

Tyr
615

Gly

Pro

Ser

Glu

Met

Ile

Arg

Pro

Gln

520

Met

Arg

Glu

Gln

Tyr

Ser

Phe

Glu

Phe

Gly

Tyr

Ala

val

Thr

Glu

505

Asp

Gln

val

Pro

Ile

585

Lys

Pro

Tyr
Ash
Phe
410
Ash
Thr
Lys
Gln
Leu
490
val
Leu

Met

His

578

Pro

Asn

395

Leu

val

Gln

Lys

Asn

475

Asn

Ile

Asn

Leu

Pro

555

Gly

Gly Trp

Arg

Thr

Trp

Ser

Page

ser

380

Tyr

Tyr

Phe

Lys

Glu

460

Ile

Asp

Lys

Ser

Ser

Ser

445

Thr

Gln

Ala Trp

Pro

Thr

Lys

540

val

Ser

Met

Ile

Ile
620
3

Met

Met

525

Glu

His

Asp

Thr

Ile

605

Leu

Ile

Thr

val

Gly

val

Phe

510

Leu

Thr

Ala

Ile

Asn

590

Leu

Asp

Ala

Thr

Leu

415

Ser

Ser

Trp

Gln

Lys

Ser

Asn

Ile

Gly

Ala

575

Asn

Gly

Ile

val

Pro

400

Thr

val

Leu

Arg

Met

480

val

Ala

Thr

Asn

Pro

560

Gly

Pro

Leu

Arg



625

Gln Gly Pro Lys Glu Pro Phe
630

Thr Leu Arg Ala Glu Gln Ala
645

Glu Thr Leu Leu val GIn Asn

660

Lys Ala Leu Gly Pro Ala Ala

Gln Gly val Gly Gly Pro Gly
690

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

<220>
<223>

<400>

675

695

2

783

PRT

Artificial Sequence

Artificial Sequence
2

g1u Ile Gln Leu gln GIn Thr

Ser val

Lys Ile Ser Cys Lys
20

Ile Met val Trp val Lys Gln

Gly Asn
50

35

Ile Ser Pro Tyr Tyr
55

Lys Gly Lys Ala Thr Leu Thr

65

Met GIn

70

Leu Asn Ser Leu Thr
85

Ala Arg Ser Pro Ash TIp Asp

100

Gly Ala Leu val Thr val Ser

115

Arg

ser

Ala

Thr

680

His

Gly

Ala

Ser

40

Gly

val

Ser

Gly

Ala
120

Asp

Gln

Asn

665

Leu

Lys

Pro

Ser

25

His

Thr

Asp

Glu

Ala
105

Ala

Tyr
Glu
650
Pro

Glu

Ala

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Trp

Lys

val

635

val

Asp

Glu

Arg

Leu

TYr

Lys

Asn

Ser

75

ser

Phe

Thr

Page

Asp

Lys

Cys

Met

val
700

val

Pro

Ser

TYr

60

Ser

Ala

Ala

Lys

4

Arg

Asn

Lys

Met

685

Leu

Lys

Phe

Leu

45

Asn

Ser

val

His

Gly
125

Phe

Trp

Thr

670

Thr

Pro

Thr

30

Glu

Leu

Thr

Tyr

Trp

110

Pro

Tyr
Met
655

Ile

Ala

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Gly

Ser

Leu

Cys

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

val



Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

val

Thr

val

305

Cys

Ser

Pro

val

Pro

130

Gly

Asn

Gln

Ser

Ser

210

cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

val

Phe

275

Pro

Thr

val

Ala

Gln

355

Gly

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

val

ser

Lys

340

Glu

Phe

Pro

val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Cys

Lys

150

Leu

Leu

Thr

val

Pro

230

Lys

val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Ser

135

Asp

Thr

Tyr

Lys

Asp

Ala

Pro

val

val

Gln

295

Gln

Gly

Pro

Thr

Ser
375

Arg Ser
Tyr Phe
Ser Gly
Ser Leu

185

Thr Tyr
200

Lys Arg
Pro Glu
Lys Asp
val Asp
535
Phe Asn
Asp Trp
Leu Pro
Arg Glu

345

Lys Ash
360

Asp Ile

Thr

Pro

val

170

Ser

Thr

val

Phe

Thr

250

val

val

Ser

Leu

Ser

330

Pro

Gln

Ser

Glu

155

His

Ser

Cys

Glu

Glu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gin

val

Ala val

Page

Glu

140

Pro

Thr

val

Asn

ser

220

Gly

mMet

Gln

val

TYr

300

Gly

Ile

val

Ser

Glu
380
5

ser

val

Phe

val

val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

val

Glu

Lys

Thr

350

Thr

Glu

Ala

val

Ala

175

val

His

Gly

Ser

Arg

Pro

Ala

val

Tyr

Thr

335

Leu

Cys

Ser

Ala
Ser
160
val
Pro
Lys
Pro
val
240
Thr
Glu
Lys
Ser
Lys
Ile
Pro

Leu

Ash



Gly

AsSp

Trp

His

Ser

Thr

465

Thr

Glu

Leu

Glu

Thr

545

Tyr

Phe

Gly

Asn

Asn

Gln

Gly

Gln

Asn

Asp

450

Ile

val

Asp

Gln

Cys

530

Pro

Glu

Glu

val

Leu

610

Ser

Pro

ser

Glu

His

435

Thr

Cys

Leu

Ser

Leu

515

Asp

Asn

Glu

Ile

Thr

595

Leu

Tyr

Glu

Phe

Gly

420

Tyr

Thr

Ile

Glu

His

500

Gly

Pro

Ser

Leu

Phe

580

Ala

Trp

val

Asn

Phe

405

Asn

Thr

Glu

Gly

Lys

Leu

Glu

Arg

565

Pro

Ala

Leu

Asn

Asn

390

Leu

val

Gln

Pro

Tyr

Asn

Gly

Cys

Leu

Asn

550

Glu

Lys

Cys

Thr

Lys

Tyr

Tyr

Phe

Lys

Ala

455

His

val

Lys

Asn

Pro

535

Gly

GIn

Glu

Ser

Glu

615

Lys

Lys

Ser

Ser

Ser

440

Thr

Ala

Thr

Leu

Ile

520

val

Ile

Leu

Ser

His

600

Lys

Gly

Thr

Arg

425

Leu

Pro

Asn

val

Cys

505

Ala

Arg

Cys

Ser

Ser

585

Glu

Glu

Lys

Thr

Leu

410

Ser

Ser

Thr

Asn

Thr

490

Arg

Gly

Ser

Tyr

Ser

570

Trp

Gly

Gly

Glu

Pro

395

Thr

val

Leu

Thr

Ser

475

His

Leu

Trp

Trp

Pro

555

val

Pro

Lys

Ser

val
Page

Pro val

val Asp

Met His

Ser Leu
445

Pro val
460

Thr Asp

Ser val

Lys Gly

Leu Leu
525

Ser Tyr
540

Gly Asp

Ser Ser

Asn His

ser Ser
605

Tyr Pro
620

Leu val
6

Leu

Lys

Glu

430

Gly

Thr

Thr

Asnh

Ile

510

Gly

ITe

Phe

Phe

Asn

590

Phe

Lys

Leu

Asp

ser

415

Ala

Lys

Thr

val

Leu

495

Ala

Asn

val

Ile

Glu

575

Thr

Tyr

Leu

Trp

Ser
400
Arg
Leu
Ala
Asp
Asp
480
Leu
Pro
Pro
Glu
Asp
560
Arg
Asn
Arg

Lys

Gly



625

Ile

Glu

Thr

Met

Glu

705

Arg

Cys

Pro

val

His

Asn

Pro

Asn

690

Ala

Gly

Asn

Tyr

His

Ala

Glu

675

Tyr

Asn

Phe

Thr

Gln
755

79 "

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

<220>

<223>

<400>
Eln val Thr Leu Eys Glu Ser

3
7
P

34
RT

Pro Pro
645

Tyr val
660

Ile Ala

Tyr Trp

Gly Asn

Gly Ser

725

Lys Cys
740

Asn Ile

Ala Lys

630

Asnh

Ser

Glu

Thr

Leu

710

Gly

Gln

His

Leu

Ser

val

Arg

Leu

695

Ile

Ile

Thr

Pro

Ar
77

Artificial Sequence

3

Artificial Sequence

Thr Leu Ser 58u Thr Cys Ser

Gly Met g;y Leu Ser Trp Ile

Lys

val

Pro

680

Leu

Ala

Ile

Pro

val

760

Met

Gly

Phe

Arg
40

Trp Leu Ala His Ile Tyr Trp Asp
50 55

Glu

Thr

665

Lys

Lys

Pro

Thr

Leu

745

Thr

val

Pro
Ser
25

Gln

Asp

635
Gln Gln
650
Ser Asn
val Arg
Pro Gly
Met Tyr
715
Ser Asn
730
Gly Ala

Ile Gly

His His

Gly Ile
10

Gly Phe
Pro Ser

Asp Lys

Page

Asn
Tyr
Asp
700
Ala
Ala
Ile
Glu

His
780

Leu
Ser
Gly

Ar
60g
7

Leu

Asn

Gln

685

Thr

Phe

Ser

Asn

Cys

765

His

GIn

Leu

Lys

45

Tyr

Tyr

Ar

67

Ala

Ile

Ala

Met

Ser

750

Leu

His

Pro
Ser
30

Gly

Asn

GIn

655

Arg

Gly

Ile

Leu

His

735

Ser

Lys

His

Ser
15
Thr

Leu

Pro

640

Asn

Phe

Arg

Phe

Ser

720

Glu

Leu

Tyr

Gln

Ser

Glu

ser



Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

val

Tyr

Lys

Leu

Ala

val

Gly

Ser

val

Phe

val

val

210

Lys

Gly

Ile

Glu

His

290

Arg

Ser

Lys

Arg

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

TYr

Pro

Ser

Asp

275

Asn

val

Arg
Ile
Ser
100
Gly
Ser
Ala
val
Ala
180
val
His
Gly
Ser
Ar

26

Pro

Ala

val

Leu

Thr

85

Ser

Ala

val

Ala

ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

ser

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Thr

val

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Leu

Glu

GIn

Lys

Leu

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Thr

Lys

Thr

val

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Asp

Ala

90

TYr

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Thr

75

Asp

Gly

val

Cys

Lys

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

His
Page

Ser

Ala

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

val

GlIn

300

Gln
8

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

285

Phe

Asp

Asn

Thr

Gly

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Asp

Asp

Gly

Asn

Trp

Gln

TYyr

95

TYyr

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Ser

Leu

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn



305

Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Gly

Gln

Trp

Met
545

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Ala

His

Gly

val

530

Phe

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Ser

Ser

Gln

515

Lys

Ser

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Asn

val

Asn

500

Met

val

Ala

325

Ile

Pro

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Asp

485

Gln

val

val

Leu

310

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser

Thr

470

Ser

val

His

Glu

Ser
550

Lys

Lys

Ser

Gly

Gln

Asn

Gln

455

Pro

Glu

Ser

Gln

Glu

535

Glu

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Phe

Gln

Ala

520

Lys

Gly

Ser

Lys

Glu

Phe

Glu

Phe

Tyr

Pro

Asn

Ala

Asn

505

Ile

Ala

Ala

AsSnh

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Gln

490

Tyr

Ser

Phe

Thr

315

Lys

GIn

Met

Pro

Asn

395

Leu

val

GIn

Asn

Ser

475

Gln

Pro

Pro

Ser

Pro

555

Page

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ala

Ile

Arg

Pro

540

Gln

9

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser

445

Ile

Pro

Ala

val

Thr

525

Glu

Asp

Pro

Glu

350

Asn

Ile

Thr

Arg

Cys

430

Leu

Ser

Lys

Ala

Gln

510

Leu

val

Leu

Ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

ser

val

Pro

495

Asn

Asn

Ile

Asn

320

Ser

GIn

val

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Thr

Ile

Ala

Pro

Thr
560



Met

Glu

His

Asp

Thr

625

Ile

Leu

Arg

Asn

Lys

Met

Leu

Thr

Ala

Ile

610

His

Leu

Asp

Phe

Trp

Thr

Thr

<210> 4
<211> 2
<212> P

<213>

<220>

<223>

<400> 4

Asn

Ile

Gly

Ala

Asn

Gly

Ile

Tyr

675

Met

Ile

Ala

7
RT

Thr

Asn

580

Pro

Gly

Pro

Leu

Ar

66

Lys

Thr

Leu

Cys

val

565

Glu

Ile

Thr

Pro

Asn

645

Gln

Thr

Glu

Lys

Gln
725

Gly
Glu
Ala
Thr
i
Lys
Gly
Leu

Thr

Ala
710

Gly His
Ala Ala
Pro Gly
ser Thr
615

Pro val
Ile val
Pro Lys
Arg Ala

680

Leu Leu
695

Leu Gly

Gly val Gly

Artificial Sequence

Artificial Sequence

Gln

Glu

585

GIn

Leu

Gly

Arg

Glu

665

Glu

val

Pro

His

Ala Ala Met
570

Trp Asp Arg

Met Arg Glu

GIn Glu Gln
620

Glu Iie Tyr
635

Met Tyr Ser
650

Pro Phe Arg

GIn Ala Ser

GIn Asn Ala
700

Gly Ala Thr
715

His His His
730

Gln

val

Pro

605

Ile

Lys

Pro

Asp

Gln

685

Asn

Leu

His

Met

His

590

Arg

Gly

Arg

Thr

Tyr

670

Glu

Pro

Glu

His

Leu

575

Pro

Gly

Trp

Trp

ser

655

val

val

Asp

Glu

Lys

val

Ser

Met

Iie

640

Ile

Asp

Lys

Cys

Met
720

g1n Thr Pro Thr ésn Thr Ile Ser val Thr Pro Thr Asn Asn Ser Thr
1

Pro Thr Asn Asn Ser Asn Pro Lys Pro Asn Pro

<210> 5§

25

page 10



<211>
<212>
<213>

<220>
<223>

<400>

1853
PRT
artificial Sequence

Artificial Sequence

5

TEt Arg Lys val ﬁle Ser Met

Ile

val

Pro

Phe

65

Pro

Ala

Ser

Ile

Glu

145

Phe

Pro

Gly

Pro

Phe

Glu

Ile

50

val

Gly

Ile

Gly

val

130

val

val

Asn

Ser

Ser
210

Ala

Ile

35

Thr

Leu

Ser

Tyr

Arg

Ala

Gly

Ala

val

val

195

Lys

Ala
20

Gly
Leu
Gly
Ile
Pro
100
Gly
Thr
Ala
Gly
Pro
180

Gly

Gly

Met

Lys

Lys

Tyr

Ile

85

Asp

Thr

val

Phe

Gly

Ser

Thr

Ile

Ile

val

Gly

Asp

70

Lys

Arg

Tyr

Lys

Ala

150

val

Asp

Thr

Ala

Pro

Thr

val

55

Pro

Asp

Lys

Ala

Ser

135

Asp

Asn

Gly

val

Asn
215

Leu

GlIn

Ala

40

Pro

Asn

Pro

Met

Ile

120

Ala

Asn

Leu

val

Glu

200

Cys

Leu

Thr

25

Ala

ser

val

Asp

Ile

105

Thr

Ala

Asp

Gly

val

185

Ile

Asp

val

10

val

val

Lys

Leu

Pro

90

val

Glin

Ala

Leu

Ser

170

val

Pro

val

Ser

Gly

Gly

Glu

75

Ser

Phe

Asp

Ala

val

155

ser

Glu

val

Ala

Ala

Ser

Met

60

val

Lys

Leu

Gly

Pro

140

Glu

val

Ile

Tyr

Phe val phe

220

Page 11

Met

Ala

Lys

Ala

Thr

ser

Phe

val

125

Ile

Ile

Pro

Gly

Phe

205

Arg

Leu

Thr

30

val

Asn

Glu

Phe

Ala

110

Phe

Thr

Ser

Thr

Lys

190

Arg

Tyr

Thr

15

Met

Glu

Cys

val

AsSp

95

Glu

Ala

Leu

Thr

Thr

175

val

Gly

Asp

Thr

Thr

Ile

Asp

Lys

Ser

Asp

Thr

Leu

Thr

160

Gln

Thr

val

Pro



Asn

225

Pro

Ile

Ile

Ser

Asn

305

val

Thr

Thr

Leu

Ile

385

Leu

Asp

Ser

Ser

Gly

val

Asn

Ile

Thr

Ala

290

Asp

Gly

Pro

Asn

Lys

370

Asnh

Ser

GIn

Tyr

Ser

450

Gly

Leu

Pro

val

Lys

275

Pro

Leu

Asn

Thr

Thr

355

val

Pro

Lys

Thr

Asn

435

Ser

Thr

Glu

Thr

Phe

260

Asp

Gly

val

Ala

Lys

340

Pro

Glu

Gln

Leu

Phe

420

Gly

Thr

Leu

Ile

Lys

Leu

Gly

Tyr

Glu

Thr

325

Ser

Thr

Phe

Phe

Thr

405

Trp

Ile

Asn

Glu

Ile

230

Ser

Phe

val

Ile

Gln

310

Pro

Ala

Asn

Tyr

Cys

Thr

Asn

Pro

Gly

Phe

Ala

Phe

Thr

295

Lys

Thr

Thr

Thr

Asn

375

val

Arg

Asp

Ser

Ala

455

Gly

Ile

Asp

Glu

Ala

280

Phe

val

Lys

Ala

Pro

360

Ser

Thr

Tyr

His

Asn

440

Asp

Ala

Asp

Thr

Asp

265

Lys

Asp

Ser

Gly

Thr

345

Ala

Asn

Ash

Tyr

Ala

425

val

Thr

His

Pro

Ala

250

Ser

Ile

Glu

Phe

Ala

330

Pro

Asn

Pro

Thr

Tyr

410

Ala

Lys

Tyr

Gly

Ile

Gly

Arg

val

Ile

315

Thr

Thr

Thr

Ser

Ile

Gly

Leu

Asp

Tyr

Thr

Ala

Gly

300

Asp

Pro

Arg

Pro

Asp

380

Ser

val

Ile

Thr

Glu
460

val Gln 1Ile
Page 12

Ile

Pro

Gly

Thr

285

Gly

Gly

Thr

Pro

val

365

Thr

Ser

Asp

Gly

Phe

445

Ile

Gln

Ile

Asp

Ala

270

val

Phe

Gly

Asn

Ser

350

Ser

Thr

Ala

Gly

Ser

430

val

Ser

Gly

val

Arg

255

Tyr

Lys

Ala

val

Thr

335

val

Gly

Asn

Ile

Gln

415

Asn

Lys

Phe

Arg

Asp

Lys

Ala

Ser

Asp

Asn

320

Ala

Pro

Asn

Ser

Asp

Lys

Gly

Met

Thr

Phe



465

Ala

Lys

Asn

Ser

Thr

545

Ala

val

Asn

Glu

Phe

625

Ala

Phe

Ser

val

Thr
705

Lys

Ser

Gly

Thr

530

Thr

Ile

Asn

Cys

Ile

610

Asp

Glu

Ala

val

Glu

690

Thr

Asn

Ala

val

515

Gln

Lys

Lys

Ile

Asp

595

Lys

Thr

Asp

Thr

Ile

675

Gln

val

Asp

Ser

500

Leu

Pro

Pro

Ile

Pro

580

Phe

Pro

Ala

Ser

Ile

660

Lys

Arg

Pro

Trp
485
Gln
val

val

Pro

val

Gly

val

Gly

val

Phe

Thr

Thr

470

Ser

Phe

Trp

Thr

Ala

550

val

Arg

Tyr

Glu

TYyr

Thr

Ala

val

Gln

Thr
710

Asn

val

Gly

Thr

535

Thr

Asp

Phe

Ser

Leu

615

Pro

Gly

Lys

Glu

Phe

695

Pro

Tyr
Glu
Lys
520
Pro
Thr
Thr
Ser
Tyr
600
Ile
Asp
Ala
val
val
680

Phe

Thr

Thr

Trp

Glu

Pro

Ile

val

Gly

Asp

val

Arg

Tyr

Lys

Gly

Asp

Thr

Gln

490

Asp

Pro

Ala

Pro

Asn

570

Ile

Pro

Asp

Lys

Ala

650

Ser

Gly

Gly

Pro

475

Ser

Gln

Gly

Thr

Pro

555

Ala

Pro

Asn

Pro

Ile

635

Ile

Gly

Phe

Gly

val
715

Asn

val

Gly

Thr

540

Ser

Lys

Ser

val

Asn

620

Ile

Thr

Ala

Ala

val

700

Thr

Page 13

Asp

Thr

Ser

525

Lys

Asp

Pro

Lys

Leu

605

Pro

val

Lys

Pro

Ash

685

Asn

Thr

Tyr

Ala

510

val

Pro

Asp

Gly

Gly

Glu

Asp

Phe

Asp

Asn

670

Asn

val

Pro

Ser
495
Tyr
val
Pro
Pro
Asp
5

Ile
Ile
Lys
Leu
Gly
Gly
Asp

Gly

Thr

480

Phe

Leu

Pro

Ala

Asn

560

Thr

Ala

Ile

Ser

Phe

640

val

Leu

Leu

Asp

Asp
720



Asp

Gly

Gly

Glu

Asp

785

Phe

Asp

Asn

Asn

val

865

Pro

val

Gly

Asp

val

945

Arg

Ser

Asp

Ile

Ile

770

Lys

Leu

Gly

Gly

Asp

Gly

Thr

Asn

Ile

Pro

930

Asp

Lys

Asn

Thr

Ala

755

Ile

ser

Phe

val

Leu

835

Leu

Asp

Thr

Ala

Pro

915

Asn

Pro

Ile

Ala

val

740

Asn

Glu

Phe

Ala

Phe

820

Ser

val

Thr

Thr

Lys

900

Ser

val

Asn

Ile

val

725

Arg

Cys

Ile

Asp

Glu

805

Ala

val

Glu

Thr

Lys

Leu

Pro

val
965

Arg

Ile

Asp

Glu

Thr

790

Asp

Thr

Ile

Gln

Glu

870

Asp

Gly

Gly

Glu

Ile

Pro

Phe

Pro

775

Ala

Ser

Ile

Lys

Leu

Asp

Ile

Ile

935

Lys

Leu

Lys val

val Arg

val Tyr

760

Gly Asp

val Tyr

Gly Thr

val Ala

825

Phe val
840

Thr Gln

Ala Thr

Asp Ala

Thr val

905

Ala Asn
920
Ile Glu

Ser Phe

phe Ala

Asp

730

Phe

Ser

Ile

Pro

Gly

810

Lys

Glu

Phe

Pro

val

890

Arg

Cys

Ile

Asp

Glu
970

Thr

Ser

Tyr

ile

Asp

Ala

val

val

Phe

Thr

875

Arg

Ile

Asp

Glu

Thr

955

Asp

val

Gly

Asp

val

780

Arg

Tyr

Lys

Gly

Asp

860

Thr

Ile

Pro

Phe

Pro

940

Ala

Ser

Page 14

Asn

Ile

Pro

765

Asp

Lys

Ala

Ser

Pro

Lys

val

val

925

Gly

val

Gly

Ala

Pro

750

Asn

Pro

Ile

Ile

Gly

830

Phe

Gly

val

val

Ar

91

Tyr

Asp

Tyr

Thr

Lys

Ser

val

Asn

Ile

Thr

815

Ala

Ala

val

Thr

Asp

Phe

Ser

Ile

Pro

Gly

Pro

Lys

Leu

Pro

val

800

Lys

Pro

Asn

Asn

Thr

880

Thr

Ser

Tyr

Ile

Asp

960

Ala



Tyr Ala Ile Thr Lys Asp Gly val Phe Ala Thr Ile val Ala Lys val
980 985 990

Lys Ser Gly Ala Pro Asn Gly Leu Ser val Ile Lys Phe val Glu val
995 1000 1005

Gly Gly phe Ala Asn Asn Asp Leu val Glu GIn Lys Thr Gln Phe
1010 1015 1020

Phe Asp Gly Gly val Asn val Gly Asp Thr Thr Glu Pro Ala Thr
1025 1030 1035

Pro Thr Thr Pro val Thr Thr Pro Thr Thr Thr Asp Asp Leu Asp
1040 1045 1050

Ala val Arg Ile Lys val Asp Thr val Asn Ala Lys Pro Gly Asp
1055 1060 1065

Thr val Arg Ile Pro val Arg Phe Ser Gly Ile Pro Ser Lys Gly
1070 1075 1080

Ile Ala Asn Cys Asp Phe val Tyr Ser Tyr Asp Pro Asn val Leu
1085 1090 1095

Glu ITe Ile Glu Ile Glu Pro Gly Asp Ile Ile val Asp Pro Asn
1100 1105 1110

Pro Asp Lys Ser Phe Asp Thr Ala val Tyr Pro Asp Arg Lys Ile
1115 1120 1125

Ile val Phe Leu Phe Ala Glu Asp Ser Gly Thr Gly Ala Tyr Ala
1130 1135 1140

Ile Thr Lys Asp Gly val Phe Ala Thr Ile val Ala Lys val Lys
1145 1150 1155

Glu Gly Ala Pro Asn Gly Leu Ser val Ile Lys Phe val Glu val
1160 1165 1170

Gly Gly Phe Ala Asn Asn Asp Leu Val Glu Gln Lys Thr Gln Phe
1175 1180 1185

Phe Asp Gly Gly val Asn val Gly Asp Thr Thr Glu Pro Ala Thr
1190 1195 1200

Pro Thr Thr Pro val Thr Thr Pro Thr Thr Thr Asp
1205 1210 1215
Page 15

Asp Leu Asp



Ala

Thr

Ile

Glu

Pro

Ile

Ile

Ser

Gly

Phe

Pro

Ala

Thr

Ile

Glu

Pro

val Arg
1220

val Ar
1235 ’

Ala Asn
1250

ITe Ile
1265

Thr Lys
1280 ¥

val Phe
1295

Thr Glu
1310

Gly Ala

Gly Pphe

Asp Gly

Thr Thr
1370

val Arg
1385

val Arg
1400

Ala Asn
1415

Ile Ile
1430

Asp Lys

Ile

Ile

Cys

Glu

Ser

Leu

Asp

Pro

Ala

Gly

Pro

Ile

Ile

Cys

Glu

Ser

Lys

Pro

Asp

Ile

Phe

Phe

Gly

Asn

Asn

val

val

Lys

Pro

Asp

Ile

Phe

val Asp
1225

val Arg
1240

Phe val
1255

Glu Pro
1270

Asp Thr
1285

Ala Glu
1300

val Phe
1315

Gly Leu
1330

Asn Asp
1345

Asn Vval
1360

Thr Thr
1375

val Asp
1390

e

Phe val
1420

Glu Pro
1435

Asp Thr

Thr

Phe

Tyr

Gly

Ala

Asp

Ala

Ser

Leu

Gly

Pro

Thr

Phe

Tyr

Gly

Ala

val

ser

Ser

Glu

val

Ser

Thr

val

val

Asp

Thr

val

Ser

ser

Asp

val

Asn Ala

Gly Ile

Tyr Asp

Leu Ile

Tyr Pro

Gly Thr

ITe val

Ile Lys

Glu GlIn

Thr Thr

Thr Thr

Asn Ala

Gly 1le

Tyr Asp

Ile 1le

Tyr Pro
Page 16

Lys Pro
1230

Pro Ser
1245

Pro Asn
1260

val Asp
1275

Asp Arg
1290

Gly Ala
1305

Ala Lys
1320

Phe Vval
1335

Lys Thr
1350

Glu Pro
1365

Asp Asp
1380

Lys Pro
1395

Pro Ser
1410

Pro Asn
1425

val Asp
1440

Asp Arg

Gly

Lys

val

Pro

Lys

TYr

val

Glu

Gln

Ala

Leu

Gly

Lys

val

Pro

Lys

Asp

Gly

Leu

Asn

Met

Ala

Lys

val

Phe

Thr

Asp

Asp

Gly

Leu

Asn

Ile



Ile

Ile

Glu

Gly

Phe

Ser

Leu

val

Ala

Ile

Thr

val

Thr

Gly

Ala

1445

val
1460

Thr
1475

Gly
1490

Gly
1505

AsS
1520

Pro
1535

Thr
1550

Glu
1565

Ser
1580

Ile
1595

Lys
1610

Phe
1625

Glu
1640

Ala
1655

Phe
1670

Phe

Lys

Ala

Phe

Gly

Thr

Leu

Ile

Gly

Glu

Ser

Leu

Asp

Pro

Ala

Leu

Asp

Pro

Ala

Gly

Thr

Lys

Pro

Asp

Ile

Phe

Phe

Gly

Glu

Asp

Phe

Gly

Asn

Asn

val

Thr

Ile

val

Phe

Glu

Asp

Ala

val

Gly

Asn

Ala

val

Gly

Asn

Asn

Pro

Gly

Asn

val

Pro

Thr

Glu

Phe

Phe

Asp

1450

Glu
1465

Phe
1480

Leu
1495

Asp
1510

val
1525

Pro
1540

15%s

Leu
1570

val
1585

Gly
1600

Ala
1615

Asp
1630

Ala
1645

ser
1660

Leu
1675

Asp

Ala

ser

Leu

Gly

Glu

Ala

Tyr

Ser

Glu

val

ser

Thr

Ala

val

Ser

Thr

val

val

Asp

Pro

Glu

Gly

Tyr

Leu

Tyr

Gly

Ile

Ile

Glu

Gly Thr

Ile val

Ile Lys

Glu Gln

Thr Thr

Thr Ile

Gly Arg

val Pro

Asp Pro

Ile val

Pro Asp

Thr Gly

val Ala

Glu 1le

val Glu

Page 17

1455

Gly Ala Tyr

1470

Ala
1485

Phe
1500

Lys
1515

val
1530

Thr
1545

Pro
1560

Gln
1575

Asn
1530

Asp
1605

Ar
1620
Ala

1635

Lys
1650

Ser
1665

Thr
1680

Lys

val

Thr

Pro

Pro

Gly

Lys

val

Pro

Lys

TYF

val

Glu

Asp

val

Glu

GIn

Thr

Asn

Asp

Gly

Leu

Asn

Met

Ala

Lys

Phe

Leu

Ala

Lys

val

Phe

Thr

Lys

Thr

Ile

Glu

Pro

Ile

Ile

Glu

Gly

Ile



Asn Gly Gly val Leu val Thr Asn Lys Pro Val ITe Glu Gly Tyr
1685 1690 1695

Lys val Ser Gly Tyr Ile Leu Pro Asp Phe Ser Phe Asp Ala Thr
1700 1705 1710

val Ala Pro Leu Val Lys Ala Gly Phe Lys val Glu Ile val Gly
1715 1720 1725

Thr Glu Leu Tyr Ala val Thr Asp Ala Asn Gly Tyr Phe Glu Ile
1730 1735 1740

Thr Gly val Pro Ala Asn Ala Ser Gly Tyr Thr Leu Lys Ile Ser
1745 1750 1755

Arg Ala Thr Tyr Leu Asp Arg Val Ile Ala Asn val val val Thr
1760 1765 1770

Gly Asp Thr Ser val Ser Thr Ser Gln Ala Pro Ile Met Met Trp
1775 1780 1785

val Gly Asp Ile val Lys Asp Ash Ser Ile Asn Leu Leu Asp Val
1790 1795 1800

Ala Glu val Ile Arg Cys Phe Asn Ala Thr Lys Gly Ser Ala Asn
1805 1810 1815

Tyr Val Glu Glu Leu Asp Ile Asn Arg Asn Gly Ala Ile Asn Met

1820 1825 1830
Gln Asp 1Ile Met Ile val His Lys His Phe Gly Ala Thr Ser Ser
1835 1840 1845
Asp Tyr Asp Ala Gln
1850
<210> 6
<211> 27
<212> PRT
<213> Artificial Sequence
<220>
<223> Artificial Sequence
<400> 6
GIn Thr Pro Thr Asn Thr Ile Ser val Thr Pro Thr Asn Asn Ser Thr
1 5 10 15

Pro Thr Asn Thr Ser Thr Pro Lys Pro Asn Pro
Page 18



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

<220>
<223>

<400>

Met Gln Ser Pro
1

val

Gln

val

Asn

65

Ser

ser

Gln

Phe

ser

145

Leu

Thr

Thr

cys

val

Lys

50

Cys

val

Asn

Gly

Ser

Ser

Glu

7
2299
PRT

20

Artificial Sequence

Artificial Sequence

7

TYyr

Asn

35

val

Asp

Glu

Asn

Asn

115

Ile

Tyr

Pro

Lys

val
195

Ile

20

Ile

Pro

Phe

Ala

Ser

100

Met

Lys

Gly

Thr

Leu

180

AsSn

érg Leu Lys

Ile

Ile

Ile

Thr

Gly

85

Lys

Pro

Asp

ser

Phe

165

Asp

val

Ser

Ile

Asn

Ile

70

Asp

Asp

Ile

Asn

Phe

150

Phe

val

Pro

Ser

Gly

Leu

55

Lys

Ile

Ile

Asn

Ala

135

ser

Ser

Lys

Ile

Arg

Phe

Ser

40

Gln

Phe

val

Ile

Glu

120

Gln

Gly

Gly

val

Thr
200

25

Lys
Ser
25

Ala
Asn
Asp
Pro
Lys
155
Asn
Lys
Met
Ser

Gly

Phe

Ile

10

Ile

Gln

val

Ser

Leu

90

Phe

Gly

Gly

Ser

Ile

170

Asn

Leu

GIn

Gly

Pro

ASp

75

Pro

Leu

Leu

Ile

Gly

Asp

val

Ser

Phe

Ile

Glu

60

Ile

val

Phe

Phe

Ser

140

Lys

val

Glu

Glu Asn val

Page 19

val

Ala

Pro

45

Ile

Leu

Ala

Ser

Ala

Asn

Glu

Ser

Gly

Pro
205

Ile

Ala

30

Gly

Gly

Asp

Ser

Asp

110

val

Ile

Met

Asp

Ile

190

Asp

Leu

15

Thr

ser

Ile

Phe

Phe

95

Ala

Ile

Lys

Gln

val

175

Ala

Asnh

Ala

Pro

Thr

Asn

Asn

80

Ser

Thr

ser

val

ser

160

Ser

Gly

Gly



Ile

Phe

225

Tyr

Asp

Asn

Ile

Leu

305

Asp

Thr

Lys

val

Asn

385

Asp

Met

Gly

Lys

Asn

210

Leu

Ser

Ser

Ile

Asp

290

Lys

Ile

Ser

Ile

Pro

370

Phe

Ala

Pro

Ala

Ile

Asn

Thr

Ser

ser

Lys

275

Leu

ser

Glu

val

Gln

355

Ile

Thr

Gly

Ser

Met

435

Lys

Cys

Thr

Tyr

GIn

260

Phe

Ser

Ile

Ser

Pro

340

Ile

Thr

Leu

Asp

Asp

420

Ser

Gln

Asn

Glu

Arg

Gly

Lys

Glu

Ala

Ser

325

Pro

Gly

Phe

Ala

Ile

405

Gly

Ile

Ser

Phe

Ala

230

Ser

Thr

Ile

Leu

Thr

310

val

Thr

AsSp

Asn

TYyr

390

val

Leu

Lys

Ala

Thr

215

Gly

Met

Arg

Lys

Gly

Gln

Ser

Pro

val

Glu

375

Asp

Thr

val

Glu

Ala

Leu

Asn

Glu

Ser

Gly

Ser

Phe

Pro

Thr

Lys

360

val

Lys

Leu

Lys

Asp

440

Phe

Ser

Ile

Gly

Ile

265

Asnh

Phe

Leu

Thr

Lys

345

Ala

Pro

Asn

Pro

Phe

425

Gly

Gly

Tyr

Ile

Lys

250

Lys

Ala

Ser

Ser

Thr

330

Ser

Asn

val

Ile

Met

410

Leu

Thr

Asp

Pro

235

Ile

Asn

Ile

ser

Gly

Ser

Ser

Gln

Met

Met

395

Ala

Tyr

Phe

Ser

220

Leu

Lys

Asp

Arg

Lys

300

ser

val

Pro

Gly

Gly

Glu

Asn

Asn

Ala

Lys Tyr Ser
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Asn

Ala

Phe

Gly

Asp

285

Gln

val

His

Gly

Asp

val

Phe

Tyr

Asp

Asn

445

val

Ala

Ile

Leu

val

270

Thr

Asn

Asnh

Pro

Asn

350

Thr

Asn

Ile

Ser

Gln

430

val

Gly

Leu

Ala

Phe

255

Phe

Tyr

Asn

val

Thr

335

Lys

val

Asn

ser

Tyr

415

Ala

Lys

Ile

Glu

Asp

240

Ser

Ala

Arg

Asn

Lys

Pro

Met

Ile

Cys

Ala

400

Asn

Gln

Phe

Lys



Ala

465

Glu

val

Lys

Cys

Asn

545

Asn

Gln

Phe

Asp

Ile

625

Gln

Ile

Pro

Ser

450

Ile
ser
Asn
val
Asnh
530
Glu
Lys
Gly
GlIn
Thr
610
Glu
Thr

ser

Lys

&b

Gly

Ile

Ile

Pro

515

Phe

Ala

Pro

Gly

Ala

595

Ile

Pro

Pro

val

Pro

675

Glu

Ser

Phe

Glu

500

val

Thr

Gly

Asp

Met

580

val

Gly

Gln

val

Thr

660

Asn

Ala

Ile

Lys

485

Ile

Glu

Leu

Thr

Glu

565

Pro

Asn

Ala

Phe

Pro

645

Pro

Pro

Gly

Ser

470

Asp

Gly

Ile

Lys

Ile

550

Gly

Ile

Asp

Phe

Asn

630

Ser

Thr

Leu

Gly

455

Ala

Gly

Lys

Lys

TYyr

535

val

Ile

Lys

Ala

Ser

615

Asn

Asn

Asn

Tyr

val
695

Leu

ser

val

520

Asn

Pro

Ile

Asp

Asn

600

Gly

Gly

Thr

Asn

Asn

680

Ile

ser

Ile

505

Ile

ser

Ala

Lys

Asn

585

Ile

Ile

Ser

Glu

ser

665

Leu

Glu

Asnh

Thr

490

val

Pro

Asn

Pro

Leu

570

Gly

Gly

Ser

Ile

val

650

Thr

Asn

val

Ser

475

val

Lys

Ser

val

Leu

555

Leu

Ile

val

ser

Glu

635

GIn

Pro

val

Pro

460

Lys

Thr

Ala

Ile

Leu

540

Ala

Phe

Phe

Tyr

Ala

620

Ile

Thr

Thr

Asn

Ile
700
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Leu

Asn

Gly

Gly

Lys

Asn

Ser

val

Lys

Phe

Pro

Asn

Ile

685

Glu

Ile

Lys

510

Ile

Tyr

Leu

Asp

Asn

590

Leu

Met

Asn

Thr

Asn

670

Gly

Phe

Pro

Pro

495

Lys

Asn

val

Ser

Ala

575

Leu

Glu

Thr

Ser

Asn

655

Ser

Glu

Lys

Ile

480

Ile

Ile

Asn

ser

Ile

560

Ser

Glu

Leu

Ser

Ala

640

Thr

Thr

Ile

Asn



val

705

Lys

Asp

Leu

Gly

Gly

Leu

Ile

Ser

Lys

Gly

Phe

val

Ile

Lys

Glu
945

Pro

Ser

Ser

Leu

val

770

Thr

Asn

Asn

Ser

Lys

Tyr

val

Ile

930

Asn

Asp

Ile

Ile

Phe

755

Phe

Tyr

Gly

Ile

Thr

835

Thr

Met

Asn

Asp

Pro

915

Gln

Phe

phe

val

740

Asn

Ala

Gln

Lys

Gly

Ile

Pro

Asn

val

Ser

900

Glu

Phe

Gly

Glu

725

Asn

Asp

Lys

1le

Leu

805

Asn

Thr

Thr

Ala

Pro

885

Asn

Pro

Leu

Gly Gly val

Ile

710

Tyr

Leu

Ala

Leu

Asn

790

Thr

val

Pro

val

Ala

870

Pro

Ala

Leu

Phe

Phe
950

Asn

val

Ala

Thr

Lys

775

Ala

Ser

Thr

Thr

Thr

855

Ile

Phe

Leu

Ala

Asn

935

Ala

Asn

Thr

Cys

Gln

760

Phe

Glu

Ile

val

Ala

840

Pro

Gly

Gly

Glu

Asn

920

Asp

Lys

Cys

Tyr

Met

745

Ser

Lys

Gly

Asn

Lys

Thr

Ile

Glu

Ile

Leu

905

Leu

Ala

Asp

Glu

730

Glu

ser

Ile

Tyr

Pro

810

Pro

Pro

Tyr

Glu

Asn

890

Lys

Ser

Ser

Thr

Phe

715

Ala

Asn

Ser

Asn

Gly

795

Ile

Thr

Thr

Trp

val

875

Asn

Lys

Ser

Gln

Phe
955

Ser

Gly

Ser

Pro

ser

780

Lys

phe

Ser

Ala

Met

860

val

cys

val

Asn

Gly

Lys
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val

Ser

Gly

Ile

765

Asn

Phe

Glu

Thr

Thr

845

Asn

val

Asp

Glu

Lys

925

ser

val

Lys Tyr
Ile val

735
Ile Ile

750

Lys Asn

Ala Ala

Ser Gly

Asn Gly

Pro Ala

830

Pro Thr

val Leu

Pro Ile

Phe Lys

895

Ala Gly
910
Ser Glu

Met Gln

Lys Ser

Asp

720

Lys

Asn

Asn

ser

Asn

800

Ile

Asp

Ile

Ile

Glu

880

Leu

Asp

Gly

Ile

Thr
960



Ala Ala Ser Gly Ile Tyr Asn Ile Arg Lys Asp Ser val Gly Ser Phe
965 970 975

Ser Gly Leu ITe Asp Asn Lys Met Thr Ser Ile Gly Pro Lys Phe Thr
980 985 990

Asp Gly Ser 1le val val Gly Thr val Thr pro Thr Ala Thr Ala Thr
995 1000 1005

Pro Ser Ala Ile val Thr Thr 1Ile Thr Pro Thr Ala Thr Thr Lys
1010 1015 1020

Pro I1e Ala Thr Pro Thr Ile Lys Gly Thr Pro Thr Ala Thr Pro
1025 1030 1035

Met Tyr Trp Met Asn val val 1Ile Gly Lys Met Asn Ala Glu Vval
1040 1045 1050

Gly Gly Glu val val val Pro Ile Glu Phe Asn Asn Val Pro Ser
1055 1060 1065

Phe Gly 1Ile Asn Ash Cys Asp Phe Lys Leu val Tyr Asp Ala Thr
1070 1075 1080

Ala Leu Glu Leu Lys Asn val Glu Ala Gly Asp Ile 1Ile Lys Thr
1085 1090 1095

Pro Leu Ala Asn Phe Ser Asn Asn Lys Ser Glu Glu Gly Lys Ile
1100 1105 1110

Ser Phe Leu Phe Asn Asp Ala Ser Gln Gly Ser Met Gln Ile Glu
1115 1120 1125

Asn Gly Gly val phe Ala Lys 1Ile Thr phe Lys val Lys Ser Thr
1130 1135 1140

Thr Ala Thr Gly val Tyr Asp Leu Arg Lys Asp Leu Vval Gly Ser
1145 1150 1155

Phe Ser Gly Leu Lys Asp Asn Lys Met Thr Ser Ile Gly Ala Glu
1160 1165 1170

Phe Thr Asn Gly Ser Ile Thr val Ala Ala Thr Ala Pro Thr val
1175 1180 1185

Thr Pro Thr val Asn Ala Thr Pro Ser Ala Ala Thr Pro Thr val
1190 1195 1200
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Thr

Thr

Thr

Thr

Thr

Thr

Thr

Gly

Gly

Glu

Lys

Ala

Lys

Gln

Thr

Arg

Pro Thr
1205

Pro Thr
1220

Pro Thr
1235

Pro Thr
1250

Pro Thr
1265

Pro Thr
1280

Pro Thr
1295

Thr Pro
1310

Lys Met
1325

Phe Lys
1340

Leu val
1355

Gly Asp
1370

ser Glu
1385

Gly Ser
1400

Phe Lys
1415

Lys Asp

Ala

Ala

Ala

Ala

val

Ala

Ala

Thr

Asn

Asn

Tyr

Ile

Glu

Met

val

Leu

Thr Ala

Thr

Thr

Thr

Thr

Thr

Thr

Ala

Ala

val

Asp

Ile

Gly

Gln

Lys

Ile

Ala

Ala

Ala

Ala

Ala

Ala

Thr

Glu

Pro

Ala

Lys

Lys

Ile

Ser

Gly

Thr
1210

Thr
1225

Thr
1240

Thr
1255

Thr
1270

Thr
1285

Lys
1300

Pro
1315

val
1330

Ser
1345

Thr
1360

Thr
1375

Ile
1390

Glu
1405

Thr
1420

Ser

Pro

Pro

Pro

Pro

Pro

Pro

Pro

Met

Gly

Phe

Ala

Pro

Ser

Asnh

Thr

Phe

Ser

sSer

Ser

Ser

Ser

Ser

Ile

Tyr

Gly

Gly

Leu

Leu

Phe

Gly

Ala

Ser

val Thr

val Thr

Ala Ala

val Thr

Asp Thr

Ala Ile

Ala Thr

Trp Met

Glu val

ITe Asn

Glu Leu

Ala Asn

Leu Phe

Gly val

Ile Gly

Gly Leu
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Ile Pro
1215

Ile Pro
1230

Thr Pro
1245

Ile Pro
1260

Ile Pro
1275

val Thr
1290

Pro Thr
1305

Asn Vval
1320

val val
1335

Asn Cys
1350

Lys Asn
1365

Phe Ser
1380

Asn Asp
1395

Ser Ala
1410

val Tyr
1425

Lys Asp

Thr

Thr

Thr

Thr

Thr

Thr

Ile

val

Pro

Asp

val

Asn

Ala

Lys

Asp

Ser

val

val

val

val

val

Ile

Lys

Ile

Ile

Phe

Glu

Asn

Ser

Ile

Ile

Lys



Met

Ala

ser

Gly

Pro

Ile

Ala

Lys

Glu

val

Glu

Ile

Leu

Gly

Ala

1430

Thr
1445

Thr
1460

val
1475

Thr
1490

Gl
1505

Pro
1520

Thr
1535

Met
1550

val
1565

Asn
1580

val
1595

Asn
1610

Phe
1625

Ser

Thr

Thr

Ala

Ala

Thr

Pro

Asn

val

Asn

Lys

Phe

Asn

Phe

Ile

Ile

Ala

Ile

Thr

Ala

val

Thr

val

val

Cys

Lys

Gly

Asp

Ala

Tyr

Gly Ala

Pro

Pro

Pro

Thr

Thr

val

val

Pro

Asn

val

Ser

Ala

Asn

Asn

Thr

Thr

Gly

Pro

Pro

Lys

Ile

val

Phe

Asp

Asn

Leu

Ile

Ile

1435

Glu
1450

val
1465

val
1480

Thr
1495

Thr
1510

Glu
1570

val
1585

Ala
1600

Asn
1615

Gln
1630

Thr
1645

Ar
1660

Phe

Thr

Thr

Ala

Glu

Ala

Thr

Arg

Phe

Leu

Gly

Ser

Gly

Phe

Lys

Thr

Pro

Pro

Thr

Thr

Thr

Pro

val

Lys

Glu

Glu

Asp

Arg

Lys

ASp

Asn Gly

Thr Ala

Thr Ala

Pro Thr

Ala Thr

Ala Thr

Thr Ile

Asn Vval

Asn Ile

Tyr Asp

ITe val

Glu Gly

Met Gln

val Lys

Ser val
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1440

Ser
1455

Thr
1470

Thr
1485

Ala
1500

Pro
1515

Pro
1530

Lys
1545

val
1560

Pro
1575

Ala
1590

Pro
1605

Lys
1620

Ile
1635

Ser
1650

Ile

Ala

Ala

Thr

Ser

Thr

Pro

Ala

Ala

Asn

Asp

val

Ala

Ser

Ala

Thr

Thr

Thr

Ala

val

Ala

val

Gly

Ile

val

Ala

Tyr

Asn

Ala

Phe

val

Pro

Pro

Thr

Met

Thr

Tyr

Glu

Gly

Leu

Leu

Phe

Asp

Ala

Ser



Gly

Gly

Ala

Pro

Ala

Ser

Glu

Ile

Glu

Gly

Leu

Gly

Asp

Gly

Asp

Thr

Leu
1670

Ser
1685

Thr
1700

Thr
1715

Thr
1730

Met
1745

val
1760

Asn
1775

Leu
1790

Asn
1805

Phe
1820

Ile
1835

Gly
1850

Leu
1865

Gly
1880

Pro
1895

val

Ile

Asp

Ser

Gly Thr

Ala

ser

Asn

val

Asn

Asp

Phe

Ser

Phe

Thr

Ile

Ser

Asn

Thr

Thr

val

val

Cys

Ser

Ser

Asp

Ala

Tyr

Glu

Ile

val

Lys

val

Asn

Pro

val

Ile

Pro

Asn

Ala

Ser

Gly

Lys

Tyr

Lys

Thr

Ala

Leu

Glu

val

Ala

Lys

Ile

val

Phe

Glu

Asn

Thr

Ile

Ile

Lys

val

Ser

val
1675

Ser
1690

Thr
1705

Ser
1720

Glu
1765

Ile
1780

Ala
1795

Asn
1810

GIn
1825

Lys
1840

Arg
1855

Ile
1870

1885

Pro
1900

Pro

Ala

Pro

Thr

Thr

Lys

Phe

Leu

Gly

Lys

Gly

Phe

Lys

Ile

Ser

Thr

Ile

Lys

Thr

Thr

Pro

val

Lys

Glu

Glu

Asp

Arg

Lys

Asp

Lys

Leu

Pro

Ser Ala

Ser Thr

val Ala

Pro Thr

Thr Ala

Asn Ala

Asp val

Tyr Asp

Ile val

Glu Gly

Met Gln

val Lys

Ser Vval

Ile Gly

Thr Pro

Thr Lys
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Glu
1680

Pro
1695

Ala
1710

Ala
1725

Thr
1740

Glu
1755

Pro
1770

Ala
1785

Pro
1800

Lys
1815

Ile
1830

Ser
1845

Gly
1860

Ala
1875

Thr
1890

val
1905

Phe

Thr

Thr

Thr

Pro

Ala

Ser

Ser

val

Ile

val

Thr

Ala

Glu

Pro

val

Thr

Ala

val

Pro

Leu

ser

Ile

Ala

Pro

Tyr

Asn

Ala

Phe

Phe

Thr

Ala

Asp

Thr

Thr

Thr

Tyr

Gly

Gly

Leu

Leu

Phe

Asp

ser

Ser

Thr

val

Glu



Pro

Tle

Ser

Glu

Ala

Ile

Ala

val

Trp

Tyr

Asp

Glu

Met

Ile

Thr

Thr

Thr
1910

Pro
1925

val
1940

Pro
1955

val
1970

Ile
1985

Thr
2000

Tyr
2015

Met
2030

Lys
2045

Ash
2060

Asn
2075

Leu
2090

Leu
2105

Ar
2120

val
2135

Ser

Thr

Thr

Phe

Thr

Asn

Asp

Ile

val

Thr

Ile

Tyr

Gly

Ala

Lys

Asn

Ala

Thr

Ile

Ile

Tyr

val

Ala

Gly

Lys

val

Thr

Ser

Tyr

Glu

Asp

GIn Pro

Thr Thr

Ala Thr

val Arg

ser Ser

Ser Ile

Lys Ile

Ala Lys

Asn Leu

val Asp

Thr Ile

Thr Gly

Asn Arg

Lys Asp

val Ala

Gly Ala

Ala Gly Pro

1915

Thr
1930

Pro
1945

Pro
1960

Asp
1975

Glu
1990

Ala
2005

Gl
20%0

Ala
2035

Ser
2050

Ser
2065

Asn
2080

Phe
2095

Lys
2110

Ala
2125

Lys
2140

Ala

Thr

Gly

Lys

Tyr

Ala

Ala

val

Leu

Ser

Asp

Thr

Thr

Met

Ser

Thr

Ala

Tyr

ser

Lys

Gln

val

Gly

Thr

Asp

Asp

Pro

Phe

Phe

Ser

Gly Pro

Ala Thr

Thr Pro

Asn Lys

Arg Tyr

Asn Ile

Ile Pro

Lys Gly

Glu Ser

Lys Ser

Gin Thr

Lys Ser

Gly Ser

Lys Pro

Ala Arg

Tyr Lys
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Ile
1920

Pro
1935

Ile
1950

Asp
1965

Glu
1980

ser
2025

Tyr
2040

Glu
2055

val
2070

Thr
2085

His
2100

Lys
2115

Ile
2130

Asp
2145

Thr

Thr

val

Ala

Glu

Lys

Phe

Glu

Thr

Glu

Asp

Ile

ser

Gln

Met

val

Gly

Lys

val

Asp

Ser

val

Thr

Ile

Lys

Tyr

Ile

Arg

Ser

Asn

Gly

Ser

Thr

Ala

val

Leu

Ser

Asn

Lys

val

Glu

Thr

Pro

val

Tyr

val

Leu

Asn



Lys His Trp Ala Leu Lys Tyr Ile Glu Ala val Thr Lys Ser Gly
2150 2155 2160

Ile Phe Lys Gly Tyr Lys Asp Ser Thr Phe His Pro Asn Ala Pro
2165 2170 2175

Ile Thr Arg Ala Glu Leu Ser Thr val Ile Phe Asn Tyr Leu His
2180 2185 2190

Leu Asn Asn Ile Ala Pro Ser Lys Val His Phe Thr Asp Ile Asn
2195 2200 2205

Lys His Trp Ala Lys Asn Tyr Ile Glu Glu Ile Tyr Arg Phe Lys
2210 2215 2220

Leu Ile GlIn Gly Tyr Ser Asp Gly Ser Phe Lys Pro Asn Asn Asn
2225 2230 2235

Ile Thr Arg Ala Glu val val Thr Met Ile Asn Arg Met Leu Tyr
2240 2245 2250

Arg Gly Pro Leu Lys val Lys Vval Gly Ser Phe Pro Asp val Ser
2255 2260 2265

Pro Lys Tyr Trp Ala Tyr Gly Asp Ile Glu Glu Ala Ser Arg Asn
2270 2275 2280

His Lys Tyr Thr Arg Asp Glu Lys Asp Gly Ser Glu Ile Leu Ile
2285 2290 2295

Glu

<210> 8

<211> 810

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence

<400> 8

GIn val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln

1 5 10 15

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

Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

Met

Leu

50

Lys

Leu

Ala

val

val

Phe

val

val

210

Lys

Gly

Ile

Glu

Gly

35

Ala

Ser

Lys

Arg

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

Tyr

Pro

Ser

Asp
275

Leu
His
Arg
Ile
Ser
100
Gly
Ser
Ala
val
Ala
180
val
His
Gly
Ser
Ar

26

Pro

Ser

Ile

Leu

Thr

85

Ser

Ala

val

Ala

Ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Trp

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Ile

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Leu

Glu

Gln

Arg

40

Asp

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe
280

Gln

Asp

Lys

Thr

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Pro

Asp

Asp

Ala

90

Tyr

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Ser

Lys

Thr

75

Asp

Gly

val

Cys

Lys

Leu

Leu

Thr

val

Pro

235

Lys

val

Gly

Arg

60

Ser

Ala

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

Trp Tyr val
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Lys

45

Tyr

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

Gly

Asn

Asn

Thr

Gly

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Asp

Asp

270

Gly

Leu

Pro

Gln

Tyr

95

Tyr

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Glu

Ser

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu



val

Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Ser

465

Gly

Leu

Cys

Glu

His Asn
290

Arg val

Lys Glu

Glu Lys

Tyr Thr
355

Leu Thr
370

Trp Glu

val Leu

Asp Lys

His Glu

435

Leu Gly
450

Gly Gly

Lys Lys

Glu Arg

Arg Gln

515

Glu Leu

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Glu

Lys

Phe

500

Ile

Arg

Lys

ser

Pro

Leu

Asn

Ser

405

Arg

Leu

Ala

Leu

Tyr

485

Ala

Leu

Ser

Thr

val

310

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser

Asp

470

Lys

val

Gly

Leu

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

Leu

455

Arg

Leu

Asn

Gln

Tyr

Pro

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Glu

Trp

Lys

Pro

Leu

520

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Met

Glu

His

Thr

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Gly

Lys

Ile

490

Leu

Pro

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

val

Gln

Ala

Ile

475

val

Leu

ser

Gln

300

Gln

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Arg

460

Arg

Trp

Glu

Leu

val Ala Thr
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Phe

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser

445

Ala

Leu

Ala

Thr

Gln

525

Leu

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Arg

430

Leu

Ser

Arg

Ser

Ser

510

Thr

TYr

Ser

Leu

Ser

335

Pro

GIn

Ala

Thr

Leu

415

Ser

Ser

Ile

Pro

Arg

Glu

Gly

Cys

Thr

Asn

320

Ser

Gln

val

val

Pro

400

Thr

val

Leu

Leu

Gly

Glu

Gly

Ser

val



His

545

Glu

Asp

Asn

Asn

Ile

625

Asn

Leu

Pro

Gly

Trp

Ser

val

val

530

GIn

Glu

Thr

Ile

Ala

610

Pro

Thr

Lys

val

Ser

690

Met

Ile

Ile

Asp

Lys

Arg

Glu

Gly

Gln

595

Trp

Met

Met

Glu

His

675

Asp

Thr

Ile

Leu

Arg

Asn

Ile

Gln

His

580

Gly

val

Phe

Leu

Thr

660

Ala

Ile

His

Leu

ASD

740

Phe

Trp

Glu

Asn

565

Ser

GIn

Lys

Ser

Asn

645

Ile

Gly

Ala

Asn

Gly

Ile

Tyr

Met

Ile

550

Lys

Ash

Met

val

Ala

630

Thr

Asn

Pro

Gly

Pro

710

Leu

Arg

Lys

Thr

535

Lys

Ser

Gin

val

val

615

Leu

val

Glu

Ile

Thr

695

Pro

Asn

Gln

Thr

Glu
775

Asp

Lys

val

His

600

Glu

Ser

Gly

Glu

Ala

680

Thr

Ile

Lys

Gly

Leu

760

Thr

Thr

Lys

Ser

585

Gln

Glu

Glu

Gly

Ala

665

Pro

Ser

Pro

Ile

Pro

745

Arg

Leu

Lys

Lys

570

Gln

Ala

Lys

Gly

His

650

Ala

Gly

Thr

val

val

730

Lys

Ala

Glu

555

Ala

Asn

Ile

Ala

Ala

635

Gln

Glu

GIn

Leu

Gly

Arg

Glu

Glu

540~

Ala

GIn

Tyr

Ser

Phe

620

Thr

Ala

Trp

Met

Gln

700

Glu

Met

Pro

Gln

Leu

Gln

Pro

Pro

605

Ser

Pro

Ala

Asp

Arg

Giu

Ile

Tyr

Phe

Ala
765

Leu val Gln Asn
780
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Asp
Ala
Ile
590
Arg
Pro
Gin
Met
Ar

67

Glu
GIn
Tyr
Ser
Ar

75

Ser

Ala

Lys

Ala

575

val

Thr

Glu

Asp

Gln

655

val

Pro

Ile

Lys

Pro

735

Asp

Gin

Asn

Ile

560

Ala

GIn

Leu

val

Leu

640

Met

His

Arg

Gly

Ar

72

Thr

Tyr

Glu

Pro



Asp Cys Lys Thr Ile Leu Lys Ala Leu Gly Pro Gly Ala Thr Leu Glu
785 790 795

Glu Met mMet Thr Ala Cys GIn Gly val Gly

<210>
<211>
<212>

<213>

<220>

<223>

<400>

1

Thr

Gly

Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

Leu

Met

Leu

50

Lys

Leu

Ala

val

Gly

Ser

val

Phe

847
PRT
Artificial Sequence

Ser

Gly

35

Ala

Ser

Lys

Arg

Trp

115

Pro

Thr

Thr

Pro

Leu

20

Leu

His

Arg

Ile

ser

100

Gly

Ser

Ala

val

Ala

805

Thr

ser

Ile

Leu

Thr

85

ser

Ala

val

Ala

Ser

165

val

Cys

Trp

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Artificial Sequence

9

GlIn val Thr Leu Lys Glu Ser
S

ser

Ile

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

GlIn

Gly

Phe

Arg

40

Asp

Ser

Asp

TYyr

Thr

120

Leu

Cys

Ser

Ser

Pro

Ser

25

Gln

Asp

Lys

Thr

Gly

val

Ala

Leu

Gly

Ser

810

Gly

10

Gly

Pro

Asp

Asp

Ala

90

Tyr

Thr

Pro

val

Ala
170

Ile

Phe

Ser

Lys

Thr

75

Asp

Gly

val

Cys

Lys

Leu

Leu

Ser

Gly

Arg

60

Ser

Ala

Tyr

ser

Ser

140

Asp

Thr

GIn

Leu

Lys

45

Tyr

Ser

Ala

Gly

Ser

125

Arg

TYr

Ser

Gly Leu Tyr Ser
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Pro

Ser

30

Gly

Asn

Asn

Thr

Gly

110

Ala

Ser

Phe

Gly

Leu

ser

15

Thr

Leu

Pro

GlIn

Tyr

95

Tyr

Lys

Thr

Pro

val

175

Ser

800

Gln

ser

Glu

Ser

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser



val

Asn

Ser

225

Gly

Met

Gln

val

Gly

Ile

val

Ser

Glu

385

Pro

val

val

val

210

Lys

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

Thr

195

Asp

Tyr

Pro

sSer

Asp

275

Asn

val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

180

val

His

Gly

Ser

Ar

26

Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

ser
420

Pro

Lys

Pro

val

245

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Asnh

Ser

405

Arg

Ser

Pro

Pro

230

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

val

Gly

Asp

Trp

Ser

Ser

215

Cys

Leu

Glu

Gln

Lys

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Ser

LYS

Glu

Phe

Glu

Phe

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asnh

Phe

410

Asn

Thr

val

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

val

Lys

Asp

220

Ala

Pro

val

val

Gln

300

Gln

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe
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Thr

205

Lys

Pro

Lys

val

Asp

285

Phe

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

190

Tyr

Arg

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Arg

430

Thr

val

Phe

Thr

255

val

val

Ser

Leu

Ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

GIn

val

val

Pro

400

Thr

val



Met

Ser

Pro

465

Pro

Glu

Lys

Phe

Ile

545

Arg

Ile

Gln

Thr

Ile

625

Ala

Pro

Thr

His

Leu

450

Thr

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Asn

Gly

610

Gln

Trp

Met

Met

Glu

435

Gly

Asn

Ser

Asp

Lys

515

val

Gly

Leu

Ile

Lys

595

His

Gly

val

Phe

Leu
675

Ala

Lys

Ash

Leu

500

Leu

Asn

Gln

Tyr

Lys

Ser

Ser

Gln

Lys

Ser

660

Asn

Leu

Ala

Ser

Glu

485

Trp

Lys

Pro

Leu

Asn

565

Asp

val

Asn

Met

val

645

Ala

Thr

His

Ser

Thr

470

Met

Glu

His

Gly

Gln

550

Thr

Thr

Asp

Gln

val

630

val

Leu

val

Asn

Gln

455

Pro

Gly

Lys

Ile

Leu

535

Pro

val

Lys

Ser

val

615

His

Glu

Ser

Gly

His

440

Thr

Thr

Ala

Ile

val

520

Leu

Ser

Ala

Glu

Glu

600

Ser

Gln

Glu

Glu

Gly

Tyr

Pro

Asn

Arg

Arg

Trp

Glu

Leu

Thr

Ala

585

Phe

Gln

Ala

Lys

Gly

His

Thr

Thr

Asnh

Ala

490

Leu

Ala

Thr

Gln

Leu

570

Leu

Ala

Asn

Ile

Ala

650

Ala

GIn

GIn

Asn

Ser

475

Ser

Arg

Ser

Ser

Thr

555

Tyr

Asp

Gln

Tyr

Ser

635

Phe

Thr

Ala

Lys

Thr

460

Asn

Ile

Pro

Arg

Glu

540

Gly

Cys

Lys

Gln

Pro

620

Pro

Ser

Pro

Ala
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Ser

445

Ile

Pro

Leu

Gly

Glu

525

Gly

Ser

val

Ile

Ala

605

Ile

Arg

Pro

Gin

Met
685

Leu

Ser

Lys

Ser

Gly

Leu

Cys

Glu

His

Glu

590

Ala

val

Thr

Glu

Asp

670

Gln

Ser

val

Pro

Gly

Lys

Glu

Arg

Glu

Gln

575

Glu

Ala

Gln

Leu

val

655

Leu

Met

Leu

Thr

Asn

480

Gly

Lys

Arg

Gln

Leu

560

Arg

Glu

Asp

Asn

Asn

640

Ile

Asn

Leu



Lys

val

705

Ser

Me L

Ile

Ile

Asp

785

Lys

Cys

Met

Glu

690

His

Asp

Thr

Ile

Leu

770

Arg

Asn

Lys

Met

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

<220>
<223>

<400>
E1n val Thr Leu gys Glu Ser

Thr

Ala

Ile

His

Leu

755

Asp

Phe

Trp

Thr

Thr

835

10
689
PRT

Ile

Gly

Ala

ASN

740

Gly

Ile

TYr

Met

Ile

820

Ala

Asn

Pro

Gly

Pro

Leu

Arg

Lys

Thr

805

Leu

cys

Glu

Ile

710

Thr

Prro

Asn

Gln

Thr

790

Glu

Lys

Gln

Glu

695

Ala

Thr

Ile

Lys

Gly

Leu

Thr

Ala

Gly

Artificial Sequence

Artificial Sequence

10

Thr Leu Ser Egu Thr Cys Ser

Gly Met g;y Leu Ser Trp Ile

Ala Ala

Pro Gly

Ser Thr

Pro val

745

Ile val

760

Pro Lys

Arg Ala

Leu Leu

Leu Glv

val GI
840 y

Gly Pro

Glu Trp

GIn Met
715

Leu Gln
730

Gly Glu
Arg Met
Glu Pro
Glu Gln

795

val Gln
810
Pro Gly

His His

Gly Ile
10y

i3
Arg Glu
Glu GIn
Ile Tyr
Tyr Ser

765
Phe Arg
780
Ala Ser
Asn Ala

Ala Thr

His His
845

Leu Gln

Phe %gr Gly Phe Ser Leu

Arg Gln Pro Ser Gly
40

L
45
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val

Pro

Ile

Lys

750

Pro

Asp

GIn

Asn

Leu

830

His

His

Arg

Gly

Arg

Thr

Tyr

Glu

Pro

815

Glu

His

Pro

Gly

Trp

Trp

ser

val

val

800

Asp

Glu

Pro Ser Gln
15

Ser Thr Ser

30

ys Gly Leu Glu



Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

val

Leu

50

Lys

Leu

Ala

val

Gly

Ser

val

Phe

val

val

210

Lys

Gly

Ile

Glu

His
290

Ala

Ser

Lys

Arg

Trp

Pro

Thr

Thr

Pro

Thr

195

Asp

Tyr

Pro

Ser

Asp

275

Asn

His

Arg

Ile

Ser

100

Gly

Ser

Ala

val

Ala

180

val

His

Gly

Ser

Arg

260

Pro

Ala

Ile

Leu

Thr

85

Ser

Ala

val

Ala

Ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Thr

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Ash

Gin

Ser

Ser

215

Cys

Leu

Glu

Gln

Asp

Ser

ASp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Asp

Lys

Thr

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

Asp

Asp

Ala

90

Tyr

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Lys

Thr

75

Asp

Gly

val

Cys

Lys

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

Arg
60

Ser
Ala
Tyr
Ser
Ser
140
Asp
Thr
Tyr
Lys
Asp
220
Ala
Pro
val

val

Gln
300
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Tyr

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

285

Phe

Asn

Asn

Thr

Gly

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Asp

Asp

270

Gly

Asn

Pro

Gln

Tyr

95

Tyr

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Ser

Ser

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr



Tyr

305

Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Pro

val

Ser

Glu
545

Arg

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Ala

Thr

Gly

Asn

530

Glu

val

Glu

Lys

Thrr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Ser

val

Ala

515

Thr

Glu

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Asn

Met

Ar

50

val

Ala

Glu

Ser

Pro

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Gly

Glu

Ser

Ala

val

val

310

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser

Thr

470

Gly

Arg

Arg

Asn

Gly

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Asn

Gln

455

Pro

Lys

Met

Asp

Asn

535

Phe

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Trp

Arg

Leu

520

Ala

Pro

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Pro

Asn

Ser

Asp

val

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Lys

Ala

Lys

cys

Arg

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

val

Gln

Asn

Ser

475

Arg

Glu

His

Ala

Pro
555

Gln

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ser

Pro

Gly

Trp

540

Gln
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Asp

Leu

Arg

Lys

Asp

Lys

Ser

ser

Ser

445

Ile

Pro

val

Ala

Ala

525

Leu

val

Trp

Pro

Glu

350

Ash

Ile

Thr

Arg

Cys

Leu

Ser

Lys

val

Ala

510

Ile

Glu

Pro

Leu

Ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Gly

Asp

Thr

Ala

Leu

Asn

320

Ser

GIn

val

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Trp

Gly

Ser

Gln

Arg
560



Pro

Lys

Leu

Asn

Cys

625

Glu

Asp

Ala

Cys

Met Thr
Gly Gly
Asp Leu
595
Tyr Thr
610
Phe Lys
Gly Glu

ASp Pro

Phe His
675

<210> 11
<211> 1051
<212> PRT

<213>

<220>

<223>

<400> 11

Tyr Lys
565

Leu Glu
580

Trp val

Pro Gly

Leu val

Asn Asn
645

Glu Arg
660

His Met

Gly Ala

Gly Leu

Tyr His

Pro Gly

Pro val

630

Ser Leu

Glu val

Ala Arg

Artificial Sequence

Artificial Seguence

Gln val Thr Leu Lys Glu Ser
1

5

Thr Leu Ser Leu Thr Cys Ser
20

Gly Met g]y Leu Ser Trp Ile
5

Trp Leu Ala His Ile Tyr Trp
50 55

Leu

Ile

Thr

600

ITe

Glu

Leu

Leu

Glu
680

Gly
Phe
Arg
40

Asp

Asp Leu
570

Tyr Ser
585

Gln Gly

Arg Tyr

Pro Glu

His Pro
650

val Trp
665

Leu His

Pro Gly
10

Ser Gly
25

Gln Pro

Asp Asp

Ser

GlIn

Tyr

Pro

Lys

635

Met

Lys

Pro

Ile

Phe

Ser

Lys

His

Lys

Phe

Leu

620

val

Ser

Phe

Glu

Leu

ser

Gly

Ar
60g
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Phe

Arg

Pro

605

Thr

Glu

Leu

Asp

Tyr
685

Gln

Leu

Lys

Tyr

Leu

Gln

590

Asp

Phe

Glu

His

Ser

670

Tyr

Pro
Ser
30

Gly

Asn

Lys
575
Asp

Trp

Gly

Ala

Gly

Arg

Lys

Ser
15
Thr

Leu

Pro

Glu

Ile

Gln

Trp

Asn

640

Met

Leu

Asp

Gln

Ser

Glu

Ser



Leu
65
Phe

Cys

Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

val

Lys

Leu

Ala

val

Gly

Ser

val

Phe

val

val

210

Lys

Gly

Ile

Glu

His

290

Arg

Ser

Lys

Arg

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

Tyr

Pro

Ser

Asp

Asn

val

Arg

Ile

Ser

100

Gly

Ser

Ala

val

Ala

180

val

His

Gly

Ser

Ar

26

Pro

Ala

val

Leu

Thr

85

Ser

Ala

val

Ala

Ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

Ser

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Thr

val
310

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Leu

Glu

Gln

Lys

Leu

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

230

Pro

Thr

Lys

Thr

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Asp

Ala

90

Tyr

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Thr

75

Asp

Gly

val

Cys

Lys

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

His
315

Ser

Ala

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

val

Gln

300

Gln
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-

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

285

Phe

Asp

Asn
Thr
Gly
1

Ala
Ser
Phe
Gly
Leu
190
Tyr
Arg
Glu
Asp
Asp
270
Gly

Asn

Trp

Gln

Tyr

95

Tyr

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Ser

Leu

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn
320



Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Glu

Lys

Phe

Ile

545

Arg

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Ser

Asp

Lys

515

val

Gly

Leu

Tyr

Thr

340

Leu

Cys

Ser

Asp

sSer

420

Ala

Lys

Asn

Leu

500

Leu

Asn

GIn

Tyr

Pro

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Glu

485

Trp

Lys

Pro

Leu

Asn

Cys

Ser

Pro

val

Gly

390

Asp

Trp

His

Ser

Thr

470

Met

Glu

His

Gly

Gln

550

Thr

Lys

Lys

Ser

Gly

Gln

Asn

Gln

455

Pro

Gly

Lys

Ile

Leu

535

Pro

val

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Ala

Ile

val

520

Leu

Ser

Ala

Ser

Lys

Glu

Phe

Glu

Phe

Tyr

Pro

Asn

Arg

Trp

Glu

Leu

Thr

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Ala

490

Leu

Ala

Thr

GIn

Lys

Gln

Met

Pro

Asn

395

Leu

val

Gln

Asn

Ser

475

Ser

Arg

Ser

Ser

Thr
555

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ile

Pro

Arg

Glu

540

Gly

Leu Tyr Cys
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Leu

Arg

Asp

Lys

Ser

Ser

Ser

445

Ile

Pro

Leu

Gly

Glu

525

Gly

Ser

val

Pro

Glu

350

Asn

Ile

Thr

Arg

Cys

430

Leu

Ser

Lys

Ser

Gly

510

Leu

Cys

Glu

His

Ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Gly

Lys

Glu

Arg

Glu

GIn

Ser

Gln

val

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Gly

Lys

Arg

GIn

Leu

560

Arg



Ile

Gln

Thr

Ile

625

Ala

Pro

Thr

Lys

val

705

Ser

Met

Ile

Ile

Asp

Lys

Glu

Asn

Gly

Gln

Trp

Met

Met

Glu

690

His

Asp

Thr

Ile

Leu

770

Arg

Asn

Ile

Lys

His

Gly

val

Phe

Leu

675

Thr

Ala

Ile

His

Leu

755

Asp

Phe

Trp

LysS

Ser

Ser

Gln

Lys

Ser

660

Asn

Ile

Gly

Ala

Asn

740

Gly

ITe

Tyr

Met

565

Asp

val

Asn

Met

val

645

Ala

Thr

Asn

Pro

Gly

Pro

Leu

Arg

Lys

Thr
805

Thr

Asp

Gln

val

630

val

Leu

val

Glu

Ile

710

Thr

Pro

Asn

Gln

Thr

790

Glu

Lys

ser

val

615

His

Glu

Ser

Gly

Glu

695

Ala

Thr

Ile

Lys

Gly

Leu

Thr

Glu

Glu

600

Ser

Gin

Glu

Glu

Gly

Ala

Pro

Ser

Pro

Ile

760

Pro

Arg

Leu

Ala

585

Phe

Gln

Ala

Lys

Gly

His

Ala

Gly

Thr

val

745

val

Lys

Ala

Leu

570

Leu

Ala

Asn

Ile

Ala

650

Ala

Gln

Glu

Gln

Leu

730

Gly

Arg

Glu

Glu

val
810

Asp

Gin

Tyr

Ser

635

Phe

Thr

Ala

Trp

Met

715

Gln

Glu

Met

Pro

Gln

795

Gln

Lys

Gln

Pro

620

Pro

Ser

Pro

Ala

700

Arg

Glu

Ile

Tyr

Phe

780

Ala

Asn
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Ile

Ala

605

Ile

Arg

Pro

Gln

Met

685

Arg

Glu

Gin

Tyr

Ser

765

Arg

Ser

Ala

Glu

590

Ala

val

Thr

Glu

Asp

670

Gln

val

Pro

Ile

Lys

750

Pro

Asp

GIn

Asn

575

Glu

Ala

Gln

Leu

val

655

Leu

Met

His

Arg

Gly

Arg

Thr

Tyr

Glu

Pro
815

Glu

Asp

Asn

Asn

640

Ile

Asn

Leu

Pro

Gly

Trp

Trp

Ser

val

val

800

Asp



Cys Lys Thr ITe Leu Lys Ala Leu Gly Pro Gly Ala Thr Leu Glu Glu
820 825 830

Met Met Thr Ala Cys Gln Gly val Gly Gly Pro Ala Ser Met Gly Gly
835 840 845

Lys Trp Ser Lys Arg Ser val val Gly Trp Pro Thr val Arg Glu Arg
850 855 860

Met Arg Arg Ala Glu Pro Ala Ala Asp Gly val Gly Ala val Ser Ar
865 870 875 88

Asp Leu Giu Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Asn
885 890 895

Asn Ala Asp Cys Ala Trp Leu Glu Ala GIn Glu Glu Glu Glu val Gly
900 905 910

Phe Pro val Arg Pro Gln val Pro Leu Arg Pro Met Thr Tyr Lys Gly
915 920 925

Ala Leu Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly
930 935 940

Leu Ile Tyr Ser Gln Lys Arg GIn Asp Ile Leu Asp Leu Trp val Tyr
945 950 955 960

His Thr G1n Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro
965 970 975

Gly Ile Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu val Pro
980 985 990

val Glu Pro Glu Lys val Glu Glu Ala Asn Glu Gly Glu Asn Asn Ser
995 1000 1005

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

Glu val Leu val Trp Lys Phe Asp Ser Arg Leu Ala Phe His His
1025 1030 1035

Met Ala Arg Glu Leu His Pro Glu Tyr Tyr Lys Asp Cys
1040 1045 1050

<210> 12
<211> 1078
<212> PRT
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<213>

<220>
<223>

<400>
g]n val Thr Leu

Thr

Gly

Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Leu

Met

Leu

50

Lys

Leu

Ala

val

Ser

val

Phe

val

val
210

Artificial Sequence

Artificial Sequence

12

ser

Gly

35

Ala

Ser

Lys

Arg

Trp

Pro

Thr

Thr

Pro

Thr

195

Asp

Leu

20

Leu

His

Arg

Ile

Ser

100

Gly

Ser

Ala

val

Ala

180

val

His

gys Glu Ser

Thr

Ser

1le

Leu

Thr

85

Ser

Ala

val

Ala

Ser

165

val

Pro

Lys

Cys

Trp

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Ser

Ile

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser
215

Gly

Phe

Arg

40

Asp

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

sSer

25

Gin

Asp

Lys

Thr

Ala

Leu

Gly

ser

185

Leu

Thr

Gly
10

Gly
Pro
Asp
Asp
Ala
90

Tyr
Thr
Pro
val
Ala
170
Gly

Gly

Lys

Ile

Phe

Ser

Lys

Thr

75

Asp

Gly

val

Cys

Lys

155

Leu

Leu

Thr

val

Leu

Ser

Gly

Arg

60

Ser

Ala

Tyr

Ser

Ser

140

Asp

Thr

Tyr

Lys

Asp
220
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Gln

Leu

Lys

45

Tyr

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

ser

Thr

205

Lys

Pro

Ser

30

Gly

Asn

Asn

Thr

Gly

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Ser

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Lys

Thr

Pro

val

175

sSer

Thr

val

Gln

Ser

Glu

Ser

val

80

Tyr

Phe

Thr

ser

Glu

160

His

Ser

Cys

Glu



Ser

225

Gly

Met

Gln

val

Tyr

305

Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro
465

Lys Tyr

Gly Pro

Ile Ser

Glu Asp
275

His Ash
290

Arg val

Lys Glu

Glu Lys

Tyr Thr
355

Leu Thr
370

Trp Glu

val Leu

Asp Lys

His Ghu
435

Leu Gly
450

Thr Asn

Gly

Ser

Arg

26

Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

ser

420

Ala

Lys

Asn

Pro

val

245

Thr

Glu

Lys

Ser

Lys

Tle

Pro

Leu

Asn

ser

405

Arg

Leu

Ala

Ser

Pro

230

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser

Thr
470

Cys

Leu

Glu

Gln

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Glin

Gly

Gln

Asn

Gln

455

Pro

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Ser

Lys

345

Glu

Phe

Glu

Phe

Gly

Tyr

Pro

Asn

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

1hr

Asn

Pro

235

Lys

val

TYyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

val

Gln

AsSh

Ser
475

Ala

Pro

val

val

Gin

300

Gln

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

thr

460

Asn
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Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Asp

LyS

ser

Ser

Ser

445

Lle

Pro

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Arg

Cys

430

Leu

Ser

Lys

Phe

Thr

255

val

val

Ser

Leu

Ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

GIn

val

val

Pro

400

Thr

val

Leu

Thr

Asn
480



Pro

Glu

Lys

Phe

Ile

545

Arg

Ile

Gln

Thr

Ile

625

Ala

Pro

Thr

Lys

val

705

Ser

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Asn

Gly

610

Gln

Trp

Met

Met

Glu

690

His

Asp

Ser

Asp

Gly

Leu

Ile

Lys

His

Gly

val

Phe

Leu

675

Thr

Ala

Ile

Leu

Ar

50

Leu

Asn

Gln

Tyr

Lys

Ser

Ser

G1n

Lys

Ser

660

Asn

Ile

Gly

Ala

Glu

485

Trp

Lys

Pro

Leu

Asn

565

Asp

val

Asn

Met

val

645

Ala

Thr

Asn

Pro

Gly

Met

Glu

His

Gly

Gln

550

Thr

Thr

Asp

Gln

val

630

val

Leu

val

Glu

Ile

710

Thr

Gly

Lys

Ile

Leu

535

Pro

val

Lys

Ser

val

615

His

Glu

Ser

Gly

Glu

695

Ala

Thr

Ala

Ile

val

520

Leu

Ser

Ala

Glu

Glu

600

Ser

Gln

Glu

Glu

Gly

Ala

Pro

Ser

Trp

Glu

Leu

Thr

Ala

585

Phe

Gln

Ala

Lys

Ala

Gly

Thr

Ala

490

Leu

Ala

Thr

Gln

Leu

570

Leu

Ala

Asn

Ile

Ala

650

Ala

Gln

Glu

Gln

Leu
730

Ser

Arg

Ser

Thr

555

TYr

Asp

Gln

Tyr

Ser

635

Phe

Thr

Ala

Trp

Met

715

Gln

Ile

Pro

Arg

Glu

540

Gly

Cys

Lys

Gln

Pro

620

Pro

Ser

Pro

Ala

Asp

700

Arg

Glu
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Leu

Gly

Glu

525

Gly

Ser

val

Ile

Ala

605

Ile

Arg

Pro

Gln

Met

685

Arg

Glu

Gln

Ser

Glu

His

Glu

590

Ala

val

Thr

Glu

Asp

Gln

val

Pro

Ile

Gly

Lys

Glu

Arg

Glu

Gln

575

Glu

Ala

Gln

Leu

val

655

Leu

Met

His

Arg

Gly

Gly

Lys

Arg

Gln

Leu

560

Arg

Glu

Asp

Asn

Asn

640

Ile

Asn

Leu

Pro

Gly

Trp



Met

Ile

Ile

Asp

Lys

Cys

Met

Thr

Pro

865

Ser

Pro

Gly

Trp

Gln

945

His

Lys

Thr

Ile

Leu

770

Arg

Asnh

Lys

Met

val

850

Ser

val

Ala

Ala

Leu

930

val

Phe

Arg

His

Leu

755

Asp

Phe

Trp

Thr

Thr

835

Ala

Ala

val

Ala

Ile

915

Glu

Pro

Leu

GIn

Asn

740

Gly

Ile

Tyr

Met

Ile

820

Ala

Ala

Ala

Gly

Asp

900

Thr

Ala

Leu

Lys

Asp

Pro

Leu

Arg

Lys

Thr

805

Leu

Cys

Thr

Gly

Trp

885

Gly

Ser

Gln

Arg

Glu

965

Ile

Pro

Asn

Gln

Thr

790

Glu

Lys

Gln

Ala

Pro

870

Pro

val

ser

Glu

Pro

950

Lys

Leu

Ile Pro val

Lys

Gly

Leu

Thr

Ala

Gly

Pro

855

Ala

Thr

Gly

Asn

Glu

935

Met

Gly

Asp

Ile

760

Pro

Arg

Leu

Leu

val

840

Thr

Ser

val

Ala

Thr

920

Glu

Thr

Gly

Leu

745

val

Lys

Ala

Leu

Gly

val

Met

Arg

val

905

Ala

Glu

Tyr

Leu

Trp

Gly

Arg

Glu

Glu

val

810

Pro

Gly

Thr

Gly

Glu

890

ser

Ala

val

Lys

Glu
970

Glu

Met

Pro

GIn

795

GIn

Gly

Pro

Pro

Gly

Arg

Arg

Asn

Gly

Gly

955

Gly

Ile

Tyr

Phe

780

Ala

Asn

Ala

Thr

Thr

860

Lys

Met

AsSp

Asn

Phe

940

Ala

Leu

val Tyr His
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Tyr

ser

765

Arg

ser

Ala

Thr

Asn

845

val

Trp

Arg

Leu

Ala

925

Pro

Leu

Ile

Thr

Lys Arg Trp
750

Pro

Asp

Gln

Asn

Leu

830

Gly

Asn

Ser

Arg

Glu

910

Asp

val

Asp

Tyr

Gln

Thr

Tyr

Glu

Pro

815

Glu

Ser

Ala

Lys

Ala

895

Lys

Cys

Arg

Leu

Ser

975

Gly

Ser
val
val
800
Asp
Glu
Ile
Thr
Ar

88

Glu
His
Ala
Pro
Ser
960

Gln

Tyr



980 985 990

Phe Pro AsE Trp GIn Asn Tyr Thr Pro Gly Pro Gly Ile Arg Tyr Pro
99 1000 1005

Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro val Glu Pro Glu
1010 1015 1020

Lys val Glu Glu Ala Asn Glu Gly Glu Asn Asn Ser Leu Leu His
1025 1030 1035

Pro Met Ser Leu His Gly Met Asp Asp Pro Glu Arg Glu Val Leu
1040 1045 1050

val Trp Lys Phe Asp Ser Arg Leu Ala Phe His His Met Ala Arg
1055 1060 065

Glu Leu His Pro Glu Tyr Tyr Lys Asp Cys
1070 1075

<210> 13

<211> 1079

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence

<400> 13

Gln val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln
1 5 10 15

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

Gly Met Gly Leu Ser Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Egu Ala His Ile Tyr ;gp Asp Asp Asp Lys 259 Tyr Asn Pro Ser

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

Phe Leu Lys Ile Thr Ile val Asp Thr Ala Asp Ala Ala Thr Tyr Tyr
85 90 95

Cys Ala Arg Ser Ser His Tyr Tyr Gly Tyr Gly Tyr Gly Gly Tyr phe
100 105 110
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Asp

Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

val

Tyr

305

Gly

Ile

val

val Trp Gly Ala

115

Gly Pro

Ser Thr

val Thr

Phe Pro

val Thr

195
val Asp
210
Lys Tyr
Gly Pro
Ile Ser
Glu Asp

275
His Asn
290
Arg val
Lys Glu

Glu Lys

Tyr Thr

Ser

Ala

val

Ala

180

val

His

Gly

Ser

Arg

Pro

Ala

val

TYr

Thr

340

Leu

val

Ala

Ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Gly Thr Thr val

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro

230

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Leu

Glu

Gln

Lys

Leu

Lys

Lys

Ser

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

Ser

Lys

345

Glu

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

val

Cys

Lys

155

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

Gin

ser

ser

140

Asp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

val

Gln

300

Gln

Gly

Pro

Glu Met Thr
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Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

285

Phe

Asp

Leu

Arg

Lys

Ala

ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Lys
Thr
Pro
val
175
Ser
Thr
ya]
Phe
Thr
255
val
val
ser
Leu
ser
335

Pro

Gln

Thr

ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn

320

ser

Gln

val



Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Glu

Lys

Phe

Ile

545

Arg

Ile

GIn

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Ash

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Ser

Asp

Gly

Leu

Ile

Lys

Cys
Ser
Asp
Ser
420
Ala
Lys
Asn
Leu
Ar

50

Leu
Asn
Gln
Tyr
Lys

Ser

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Glu

485

Trp

Lys

Pro

Leu

Asn

565

Asp

val

val

Gly

Asp

Trp

His

Ser

Thr

470

Met

Glu

His

Gly

Gln

550

Thr

Thr

Asp

Gly

Gln

Asn

Gln

455

Pro

Gly

Lys

Ile

Leu

535

Pro

val

Lys

Met

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Ala

Ile

val

520

Leu

Ser

Ala

Glu

Gly

Phe

Glu

Phe

Pro

Asn

Arg

Trp

Glu

Leu

Thr

Ala

585

Gly

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Ala

490

Leu

Ala

Thr

Gln

Leu

570

Leu

Lys

Pro

Asn

395

Leu

val

Gln

Asn

Ser

475

Ser

Arg

Ser

Ser

Thr

555

Tyr

Asp

Trp

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ile

Pro

Arg

Glu

540

Gly

Cys

Lys

Ser
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365

Asp

Lys

Ser

Ser

Ser

445

Ile

Pro

Leu

Gly

Gly

Ser

val

Ile

Lys

Ile

Thr

Arg

Ser

Lys

Ser

Gly

510

Leu

Cys

Glu

His

Glu

590

Arg

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Gly

Lys

Glu

Arg

Glu

Gln

575

Glu

Ser

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Gly

Lys

Arg

Gln

Leu

560

Arg

Glu

val



val Gly Trp Pro Thr

Ala

625

Ile

Glu

Pro

Leu

GIn

705

Asp

Phe

Glu

His

Ser

785

Tyr

Ala

Phe

Gln

610

Asp

Thr

Ala

Leu

Lys

690

Asp

Trp

Gly

Ala

Gly

770

Arg

Lys

Pro

Ala

Asn
850

Gly

ser

GIn

Arg

675

Glu

Ile

Gln

Trp

Asn

755

Met

Leu

Asp

Thr

Gln

835

Tyr

val

Ser

Glu

660

Pro

Lys

Leu

Asn

Cys

740

Glu

Asp

Ala

Cys

val
820

Gly

Asn

645

Glu

Met

Gly

Asp

Tyr

725

phe

Gly

Asp

Phe

Glu

805

Thr

val

Ala

630

Thr

Glu

Thr

Gly

Leu

710

Thr

Lys

Glu

Pro

His

790

Phe

Pro

Gln Ala Ala

Pro

Ile

val

Arg

615

val

Ala

Glu

TYyr

Leu

695

Trp

Pro

Leu

Asn

Glu

775

His

Thr

Thr

Ala

Gln
855

Glu

Ser

Ala

val

Lys

Glu

val

Gly

val

Ash

760

Arg

Met

Asn

val

Asp

840

Asn

Arg

Arg

Ash

Gly

Gly

Tyr

Pro

Pro

745

Ser

Glu

Ala

Gly

Asn

825

Thr

Ile

Met

Asp

Asn

650

Phe

Ala

Leu

His

Gly

val

Leu

val

Arg

Ser

810

Ala

Gly

Gln

Arg Arg Ala Glu

Leu

635

Ala

Pro

Leu

Ile

Thr

715

Ile

Glu

Leu

Leu

Glu

795

Ile

Thr

His

Gly

62

Glu

Asp

val

Asp

Tyr

700

Gln

Arg

Pro

His

val

780

Leu

Thr

Pro

Ser

GIn
860
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Lys

Cys

Arg

Leu

685

Ser

Gly

Tyr

Glu

Pro

765

Trp

His

val

Ser

Asn

845

Met

His

Ala

Pro

670

ser

Gln

Tyr

Pro

Lys

750

Met

Lys

Pro

Ala

Ala

830

Gln

val

Pro

Gly

Trp

655

Gln

His

Lys

Phe

Leu

735

val

Ser

Phe

Glu

Ala

815

Ala

val

His

Ala

Ala

640

Leu

val

Phe

Arg

Pro

720

Thr

Glu

Leu

Asp

Tyr

Thr

Gln

ser

Gln



Ala Ile Ser Pro Arg Thr Leu Asn Ala Trp val Lys val val Glu Glu
865 870 875 880

Lys Ala Phe Ser Pro Glu val Ile Pro Met Phe Ser Ala Leu Ser Glu
885 890 895

Gly Ala Thr Pro Gln Asp Leu Asn Thr Met Leu Asn Thr val Gly Gly
900 905 910

His Gln Ala Ala Met GIn Mel Leu Lys Glu Thr Ile Ash Glu Glu Ala
915 920 925

Ala Glu Trp Asp Arg val His Pro val His Ala Gly Pro Ile Ala Pro
930 935 940

Gly GIn Met Arg Glu Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser
945 950 955 960

Thr Leu GIn Glu Gln Ile Gly Trp Met Thr His Asn Pro Pro Ile Pro
965 970 975

val Gly Glu Ile Tyr Lys Arg Trp Ile Ile Leu Gly Leu Ash Lys Ile
980 985 990

val Arg Met Tyr Ser Pro Thr Ser Tle Leu Asp Ile Arg Gln Gly Pro
995 1000 1005

Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu
1010 1515 1020

Arg Ala Glu GIn Ala Ser Gln Glu val Lys Asn Trp Met Thr Glu
1025 1030 1035

Thr Leu Leu val GIn Asn Ala Ash Pro Asp Cys Lys Thr Ile Leu
1040 1045 1050

Lys Ala Leu Gly Pro Gly Ala Thr Leu Glu Glu Met Met Thr Ala
1055 1060 1065

Cys GIn Gly val Gly His Hjs His His His His
1070 1075

<210> 14

<211> 1079

<212> PRT

<213> Artificial Sequence

<220>
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<223> Artificial Sequence
<400>
GIn val Thr
1

Thr

Gly

Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Ser
225

Leu

Met

Leu

50

Lys

Leu

Ala

val

val

Phe

val

val

210

Lys

14

Ser

Gly

35

Ala

Ser

Lys

Arg

Trp

Pro

Thr

Thr

Pro

Thr

195

Asp

Tyr

Leu Lys Glu Ser

Leu

20

Leu

His

Arg

Ile

Ser

100

Gly

ser

Ala

val

Ala

180

val

His

Gly

5

Thr

Ser

Ile

Leu

Thr

85

Ser

Ala

val

Ala

ser

165

val

Pro

Lys

Pro

Cys

Trp

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Pro
230

Ser

Ile

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Gly

Phe

Arg

40

Asp

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

ser

ser

200

Ash

Pro

Pro

Ser

25

Gln

Asp

Lys

Thr

Ala

Leu

Gly

Ser

185

Leu

Thr

Pro

Gly

10

Gly

Pro

Asp

Asp

Ala

90

Tyr

Thr

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Ile

Phe

ser

Lys

Thr

75

Asp

Gly

val

Cys

Lys

155

Leu

Leu

Thr

val

Pro
235

Leu

Ser

Gly

Arg

€0

Ser

Ala

Tyr

Ser

Ser

140

Asp

Thr

TYyr

Lys

Asp

220

Ala
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Gln

Leu

Lys

Tyr

Ser

Ala

Gly

Ser

125

Arg

Tyr

ser

Ser

Thr

205

Lys

Pro

Pro

ser

30

Gly

Asn

Asn

Thr

Gly

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Arg

Glu

Ser

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Lys

Thr

Pro

val

175

Ser

Thr

val

Phe

Gln

Ser

Glu

Ser

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Glu
240



Gly

Met

Gln

val

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Ala

Pro

Ser

Asp

275

Asn

val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Ser

ser

Ar

26

Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

ASp

Ser

420

Ala

Lys

Asn

Leu

val

245

Thr

Glu

Lys

Ser

Pro

Leu

Asn

ser

405

Arg

Leu

Ala

Ser

Glu
485

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser

Thr

470

Met

Leu

Glu

Gln

LyS

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

Gln

455

Pro

Gly

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Ala

Pro

Thr

265

Asnh

Arg

val

ser

Lys

Glu

Phe

Glu

Phe

Tyr

Pro

Asn

Arg

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Lys

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Asn

395

Leu

val

Gln

Asn

Ser
475

Pro

val

val

Gln

300

Gln

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ala Ser Ile

490

Page 53

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser

445

Ile

Pro

Leu

Asp

Asp
270

Thr
255

val

Gly val

Ash

Trp

Pro

Glu

350

Asn

Ile

Thr

Arg

Cys

430

Leu

Ser

Lys

Ser

Leu

ser

335

Pro

GIn

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Gly
495

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

val

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Gly



Glu

Lys

Phe

Ile

545

Arg

Ile

Gln

Ser

Asp

625

val

Ala

Thr

Glu

Thr

705

Gly

Leu

Leu Asp Arg Trp
50

Tyr

Ala

530

Leu

Ser

Glu

Asn

Ala

610

Met

Arg

val

Ala

Glu

690

Tyr

Leu

Trp

Lys

515

val

Gly

Leu

Ile

Lys

Ile

Gly

Glu

ser

Ala

675

val

Lys

Glu

val

Leu
Asn
GlIn
Tyr
Lys
Ser
val
Gly
Arg
Ar

66

Asn
Gly
Gly
Gly

Tyr

Lys

Pro

Leu

Asn

565

Asp

val

Thr

Lys

Met

645

Asp

Asn

Phe

Ala

Leu

725

His

Glu

His

Gly

GIn

550

Thr

Thr

Asp

Thr

Trp

Arg

Leu

Ala

Pro

Leu

710

Ile

Thr

Lys

Ile

Leu

535

Pro

val

Lys

Thr

Ile

615

Ser

Arg

Glu

Asp

val

695

Asp

Tyr

G1n

Ile

val

520

Leu

Ser

Ala

Glu

val

600

Thr

Lys

Ala

Lys

Cys

680

Arg

Leu

Ser

Gly

505

Trp

Glu

Leu

Thr

Ala

585

Thr

Pro

Arg

Glu

His

665

Ala

Pro

Ser

Gln

TYyr

Leu

Ala

Thr

Gln

Leu

570

Leu

Pro

Thr

Ser

Pro
650

Arg

Ser

Ser

Thr

555

Tyr

Asp

Thr

Ala

val

635

Ala

Pro

Arg

Glu

540

Gly

Cys

Lys

Ala

Thr

620

val

Ala

Gly Ala 1le

Trp

Gln

His

Lys
730

Leu

val

Phe

715

Arg

Glu

Pro

700

Leu

Gln

Gly

Glu

525

Gly

ser

val

Ile

Thr

605

Thr

Gly

Asp

Thr

Ala

685

Leu

Lys

Asp

Phe Pro Asp Trp
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Gly

Leu

Cys

Glu

His

Glu

590

Ala

Lys

Trp

Gly

Ser

670

Gln

Arg

Glu

Ile

Gln

Lys

Glu

Arg

Glu

Gln

575

Glu

Thr

Pro

Pro

val

655

Ser

Glu

Pro

Lys

Leu

735

Asn

Lys

Arg

Gln

Leu

560

Arg

Glu

Pro

val

Thr

640

Gly

ASn

Glu

Met

Gly

Asp

Tyr



Thr

Lys

Glu

785

Pro

His

Phe

Gln

Ala

865

Lys

Gly

His

Ala

Gly

Thr

val

Pro

Leu

770

Asn

Glu

His

Ala

Asn

850

Ile

Ala

Ala

Gln

Glu

930

Gln

Leu

Gly

Gly
755
val
Asn
Arg
Met
Gln
835
Tyr
Ser
Phe
Thr
Ala
915
Trp
Met

Gln

Glu

740

Pro

Pro

Ser

Glu

Ala

820

Gln

Pro

Pro

Ser

Pro

300

Ala

Asp

Arg

Glu

Ile
980

Gly

val

Leu

val

805

Arg

Ala

Ile

Arg

Pro

885

Gln

Met

Arg

Glu

Gln

965

Tyr

Ile

Glu

Leu

790

Leu

Glu

Ala

val

Thr

870

Glu

Asp

Gln

val

Pro

950

Ile

Lys

Arg

Pro

775

His

val

Leu

Ala

Gln

855

Leu

val

Leu

Met

His

935

Arg

Gly

Arg

Tyr

760

Glu

Pro

Trp

His

Asp

840

Asn

Asn

Ile

Asn

Leu

920

Pro

Gly

Trp

Trp

745

Pro

Lys

Met

Lys

Pro

825

Thr

Ile

Ala

Pro

Thr

905

Lys

val

Ser

Met

Ile
985

Leu

val

Ser

Phe

810

Glu

Gly

Gln

Trp

Met

890

Met

Glu

His

Asp

Thr
970

Thr

Glu

Leu

795

Asp

Tyr

His

Gly

val

875

Phe

Leu

Thr

Ala

Ile

955

His

Phe

Glu

780

His

Ser

Tyr

Ser

Gln

860

Lys

Ser

Asn

Ile

Gly

Ala

Asn

Ile Leu Gly

Page 55

Gly

Ala

Gly

Arg

Lys

Asn

845

Met

val

Ala

Thr

Asn

925

Pro

Gly

Pro

Leu

750

Trp

Ash

Met

Leu

Asp

Gln

val

val

Leu

val

910

Glu

Ile

Thr

Pro

Ash
990

Cys

Glu

Asp

Ala

815

Cys

val

His

Glu

Ser

895

Gly

Glu

Ala

Thr

Ile

975

Lys

Phe

Gly

Asp

800

Phe

Glu

Ser

GlIn

Glu

880

Glu

Gly

Ala

Pro

sSer

960

Pro

Ile



val Arg Met Tyr Ser Pro Thr Ser Ile Leu Asp I1é'Ar8 Gln Gly Pro
995 1000 1005

Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu
1010 1015 1020

Arg Ala Glu Gln Ala Ser GIn Glu val Lys Asn Trp Met Thr Glu
1025 1030 1035

Thr Leu Leu val Gln Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu
1040 1045 1050

Lys Ala Leu Gly Pro Gly Ala Thr Leu Glu Glu Met Met Thr Ala
1055 1060 1065

Cys Gln Gly val Gly His His His His His His
1070 1075

<210> 15

<211> 1106

<212> PRT

<213> Artificial Sequence

<220> o
<223> Artificial Sequence

<400> 15
GIln val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu GIn Pro Ser Gln
1 5 10 15

Thr Leu Ser Egu Thr Cys Ser Phe %er Gly Phe Ser Leu Ser Thr Ser
5 30

Gly Met §1y Leu Ser Trp Ile ggg GIn Pro Ser Gly Lys Gly Leu Glu
5 45

Trp Egu Ala His Ile Tyr E;p Asp Asp Asp Lys 259 Tyr Ash Pro Ser

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Ash GlIn val
65 70 75 80

Phe Leu Lys Ile ghr Ile val Asp Thr S&a Asp Ala Ala Thr ;gr Tyr
5

Cys Ala Arg Ser Ser His Tyr Tyr Gly Tyr Gly Tyr Gly Gly Tyr Phe
100 105 110

Asp val Trp Gly Ala Gly Thr Thr val Thr val Ser Ser Ala Lys Thr
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Lys

Glu

145

Pro

Thr

val

Asn

Ser

225

Gly

Met

Gln

val

305

Gly

Ile

val

Gl

135
Ser
val
Phe
val
val
210
Lys
Gly
Ile
Glu
His
290
Arg
Lys

Glu

Tyr

115

Pro

Thr

Thr

Pro

Thr

195

ASp

Tyr

Pro

Ser

Asp

275

Asn

val

Glu

Lys

Thr
355

Ser
Ala
val
Ala
180
val
His
Gly
Ser
Ar

26

Pro
Ala
val
Tyr
Thr

340

Leu

val

Ala

ser

165

val

Pro

Lys

Pro

val

245

Thr

Glu

Lys

Ser

LYysS

Ile

Pro

Phe Pro
135

56 ¢
Trp Asn
Leu Gln
Ser Ser
Pro Ser

215
Pro Cys

230

Phe Leu

Pro Glu

val GlIn

Thr Lys

val Leu

310

Cys Lys

Ser Lys

Pro Ser

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

Ala

Leu

Gly

ser

185

Leu

Thr

Pro

Pro

Thr

265

Asn

Arg

val

ser

Lys

345

Glu

Pro

val

Ala

170

Gly

Gly

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Cys

Lys

155

Leu

Leu

Thr

val

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

Gln

Met

ser

140

Asp

Thr

Tyr

Lys

Asp

220

Ala

Pro

val

val

Gln

300

GIn

Gly

Pro

Thr
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125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

ser

Phe

Gly

Leu

190

TYyr

Arg

Glu

Asp

Asp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Thr

Pro

val

175

Ser

Thr

val

Phe

Thr

255

val

val

Ser

Leu

Ser

335

Pro

Gln

Ser

Glu

160

His

Ser

Cys

Glu

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

val



Ser

Glu

385

Pro

val

Met

Ser

Pro

465

Pro

Glu

Lys

Phe

Ile

545

Arg

Ile

Gln

Ser

Leu

370

Trp

val

AsSp

His

Leu

450

Thr

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Asn

Ala
610

Thr

Glu

Leu

Lys

Giu

Gly

Asn

Ser

Asp

Lys

val

Gly

Leu

Ile

Lys

Ile

Cys

Ser

Asp

Ser

420

Ala

Lys

Asn

Leu

Ar

50

Leu

Asn

Gln

TYr

val

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Glu

485

Trp

Lys

Pro

Leu

Asn

565

Asp

val

Thr

val

Gly

Asp

Trp

His

Ser

Thr

470

Met

Glu

His

Gly

GIn

550

Thr

Thr

Asp

Thr

Lys

375

GIn

Gly

Gln

Asn

Gln

455

Pro

Gly

Lys

Ile

Leu

535

Pro

val

Lys

Thr

Ile
615

Gly

Pro

ser

Glu

His

440

Thr

Thr

Ala

Ile

val

520

Leu

Ser

Ala

Glu

val

600

Thr

phe

Glu

Phe

Tyr

Pro

Asn

Arg

505

Trp

Glu

Leu

Thr

Ala

585

Thr

Pro

Tyr

Asn

Phe

410

Asn

Thr

Thr

Asn

Ala

490

Leu

Ala

Thr

Gln

Leu

570

Leu

Pro

Thr

Pro

Asn

395

Leu

val

Gin

Asn

Ser

475

Ser

Arg

Ser

Ser

Thr

555

Tyr

Asp

Thr

Ala

Ser

380

Tyr

Tyr

Phe

Lys

Thr

460

Asn

Ile

Pro

Arg

Glu

540

Gly

Cys

Lys

Ala

Thr
620
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Asp

Lys

ser

ser

ser

445

Ile

Pro

Leu

Gly

Glu

525

Gly

ser

val

Ile

Thr

605

Thr

Ile

Thr

Arg

cys

430

Leu

Ser

Lys

Ser

Gly

510

Leu

Cys

Glu

His

Glu

590

Ala

Lys

Ala

Thr

Leu

415

ser

ser

val

Pro

Gly

495

Lys

Glu

Arg

Glu

Gln

575

Glu

Thr

Pro

val

Pro

400

Thr

val

Leu

Thr

Asn

480

Gly

Lys

Arg

Gln

Leu

560

Arg

Glu

Pro

val



Ala

Thr

Glu

Thr

705

Gly

Leu

Thr

Lys

Glu

785

Pro

His

Phe

Pro

Ala
865

Met

Arg

val

Ala

Glu

690

TYr

Leu

Trp

Pro

Leu

770

Asn

Glu

His

Thr

Thr

850

Ala

Gly

Glu

Ser

Ala

675

val

Lys

Glu

val

Gly

val

Ash

Arg

Met

Asn

835

val

Asp

Gly
Arg
Ar

66

Ash
Gly
Gly
Gly
Tyr
Pro
Pro
Ser
Glu
Ala
820
Gly

Asn

Thr

Lys

Met

645

Asp

Asn

Phe

Ala

Leu

725

His

Gly

val

Leu

val

805

Arg

Ser

Ala

Gly

Trp

630

Arg

Leu

Ala

Pro

Leu

710

Ile

Thr

Ile

Glu

Leu

790

Leu

Glu

Ile

Thr

His
870

ser

Arg

Glu

Asp

val

695

Asp

TYr

Gln

Arg

Pro

775

His

val

Leu

Thr

Pro

855

ser

Lys

Ala

Lys

Cys

680

Arg

Leu

Ser

Gly

Tyr

760

Glu

Pro

Trp

His

val

840

Ser

Asn

Arg

Glu

His

665

Ala

Pro

ser

Gln

TYyr

745

Pro

Lys

Met

Lys

Pro

825

Ala

Ala

Gln

Ser
Pro
650
Gly
Trp
Gln
His
Lys
750
Phe
Leu
val
ser
Phe
810
Glu
Ala

Ala

val

635

Ala

Ala

Leu

val

Phe

715

Arg

Pro

Thr

Glu

Leu

795

Asp

Tyr

Thr

GIn

val

Ala

Ile

Glu

Pro

700

Leu

Gln

Asp

Phe

Glu

780

His

Ser

Tyr

Ala

Phe
860

val Ser Gln

875

page 59

Gly

Asp

Thr

Ala

685

Leu

Lys

Asp

Trp

Gly

765

Ala

Gly

Arg

Lys

Pro

845

Ala

Asn

Trp

Gly

Ser

670

Gln

Arg

Glu

ITe

GIn

750

Trp

Asn

Met

Leu

GIn

Tyr

Pro

val

655

Ser

Glu

Pro

Lys

Leu

735

Asn

Cys

Glu

Asp

Ala

815

Cys

val

Gln

Pro

Thr

640

Gly

Asn

Glu

Met

Gly

Asp

TYyr

Phe

Gly

As

80

Phe

Glu

Thr

Ala

Ile
880



val GIn Asn Ile Gln Gly GIn Met val His Gln Ala Ile Ser Pro Arg
885 890 895

Thr Leu Asn Ala Trp val Lys val val Glu Glu Lys Ala Phe Ser Pro
900 905 910

Glu val Ile Pro Met Phe Ser Ala Leu Ser Glu Gly Ala Thr Pro Gln
915 920 925

Asp Leu Asn Thr Met Leu Asn Thr val Gly Gly His GIn Ala Ala Met
930 935 940

Gln Met Leu Lys Glu Thr ITe Asn Glu Glu Ala Ala Glu Trp Asp Arg
945 950 955 260

val His Pro val His Ala Gly Pro Ile Ala Pro Gly Gln Met Arg Glu
965 970 975

Pro Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Thr Leu Gln GIu GlIn
980 985 990

Ile Gly Trp Met Thr His Asn Pro Pro Ile Pro val Gly Glu Ile Tyr
995 1000 1005

Lys Arg Trp Ile Ile Leu Gly Leu Asn Lys Ile val Arg Met Tyr
1010 1015 1020

Ser Pro Thr Ser Ile Leu Asp Ile Arg GIn Gly Pro Lys Glu Pro
1025 1030 1035

Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Glu
1040 1045 1050

GIn Ala Ser GlIn Glu val Lys Ash Trp Met Thr Glu Thr Leu Leu
1055 1060 1065

val GIn Asn Ala Asn Pro Asp Cys Lys Thr Ile Leu Lys Ala Leu
1070 1075 1080

Gly Pro Gly Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln Gly
1085 1090 1095

val Gly His His His His His His
1100 1105

<210> 16
Page 60



<211>
<212>
<213>

<220>
<223>

<400>
g]n val Thr Leu

Thr

Gly

Trp

Leu

65

Phe

Cys

Asp

Lys

Glu

145

Pro

Thr

val

Asn

Leu

Met

Leu

50

Lys

Leu

Ala

val

Gly

Ser

val

Phe

val

val
210

1106
PRT

Artificial Sequence

16

ser

Gly

35

Ala

Ser

Lys

Arg

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

Leu

20

Leu

His

Arg

Ile

Ser

100

Gly

ser

Ala

val

Ala

180

val

His

Lys
5
Thr
Ser
Ile
Leu
Thr
85
Ser
Ala
Val
Ala
Ser
165
val

Pro

Lys

Artificial Sequence

Glu Ser Gly

Cys

Trp

Tyr

Thr

70

Ile

His

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Ser

Ile

Trp

55

Ile

val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

ser
215

Phe

Arg

40

Asp

Ser

Asp

Tyr

Thr

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Pro

ser

25

Gln

Asp

Lys

Thr

Gly

val

Ala

Leu

Gly

Ser

185

Leu

Thr

Gly

10

Gly

Pro

Asp

Asp

Ala

90

Tyr

Thr

Pro

val

Ala

170

Gly

Gly

Ile

Phe

ser

Lys

Thr

75

Asp

Gly

val

Cys

Lys

155

Leu

Leu

Thr

Leu

Ser

Gly

Arg

60

Ser

Ala

Tyr

Ser

Ser

140

ASD

Thr

Tyr

Lys

Lys val Asp

220
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Gln

Leu

Lys

45

TYyr

Ser

Ala

Gly

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro Ser
15

Ser Thr
30
Gly Leu
Asn Pro
Asn Gln
Thr Tyr
Gly Tyr
110
Ala Lys
Ser Thr
Phe Pro
Gly val
175

Leu Ser
190

Tyr Thr

Arg val

GIn

Ser

Glu

Ser

val

80

Tyr

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu



Ser
225
Gly
Met

GlIn

val

Gly

Ile

val

Ser

Glu

385

Pro

val

Met

Ser

Pro

Lys

Gly

Ile

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

val

Asp

His

Leu

450

Thr

Tyr

Pro

Ser

Asp

275

Asnh

val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

Asn

Gly

Ser

Ar

26

Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Ash

Pro

val

245

Thr

Glu

Lys

Ser

Lys

325

Ile

Pro

Leu

Asn

Ser

405

Arg

Leu

Ala

Ser

Pro

230

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

val

Trp

His

Ser

Thr

Cys

Leu

Glu

GIn

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

GlIn

455

Pro

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Gln

360

Gly

Pro

Ser

Glu

His

440

Thr

Thr

Pro

Pro

Thr

265

Asn

Arg

val

ser

Lys

345

Glu

Phe

Glu

Phe

Gly

Tyr

Pro

Asn

Cys

Pro

250

Cys

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

Thr

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

GIn

Met

Pro

Asn

395

Leu

val

Gln

Asn

Ala

Pro

val

val

Gln

300

GIn

Gly

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Thr
460

Asn Ser Asn
Page 62

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Asp

Lys

ser

Ser

Ser

445

Ile

Pro

Glu

Asp

Asp

270

Gly

Asnh

Trp

Pro

Glu

350

Asn

Ile

Thr

Arg

Cys

430

Leu

Ser

Lys

Phe

Thr

255

val

val

Ser

Leu

ser

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

val

Pro

Glu

240

Leu

Ser

Glu

Thr

Asn

320

Ser

Gln

val

val

Pro

400

Thr

val

Leu

Thr

Asn



465

Pro

Glu

Gin

Phe

Ile

545

Arg

Ile

Gln

Ser

Asp

val

Ala

Thr

Glu

Thr
705

Ala

Leu

Tyr

Ala

530

Leu

Ser

Glu

Asn

Ala

610

Met

Arg

val

Ala

Glu

690

Tyr

Ser

Asp

Lys

val

Gly

Leu

Ile

Lys

Ile

Gly

Glu

Ser

Ala

675

val

Lys

Leu

Ar

50

Leu

Asn

Gln

Tyr

val

Gly

Arg

Ar

66

Ash

Gly

Gly

Glu

485

Trp

Lys

Pro

Leu

Asn

565

Asp

val

Thr

Lys

Met

645

Asp

Asn

Phe

Ala

470

Met

Glu

His

Gly

Gln

550

Thr

Thr

Asp

Thr

Arg

Leu

Ala

Pro

Leu
710

Gly

Lys

Ile

Leu

535

Pro

val

Lys

Thr

Ile

615

Ser

Arg

Glu

Asp

val

695

Asp

Ala

Ile

val

520

Leu

Ser

Ala

Glu

val

600

Thr

Lys

Ala

Lys

Cys

680

Arg

Leu

Arg

Arg

Trp

Glu

Leu

Thr

Ala

585

Thr

Pro

Arg

Glu

His

665

Ala

Pro

Ser

Ala

490

Leu

Ala

Thr

GIn

Leu

570

Leu

Pro

Thr

Ser

Pro

650

Gly

Trp

Gln

His

475

Ser

Arg

Ser

Ser

Thr

555

Tyr

Asp

Thr

Ala

val

635

Ala

Ala

Leu

val

Phe
715

Ile

Pro

Arg

Glu

540

Gly

Cys

Lys

Ala

Thr

620

val

Ala

Ile

Glu

Pro

700

Leu
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Leu

Gly

Glu

525

Gly

Ser

val

Ile

Thr

605

Thr

Gly

Asp

Thr

Ala

685

Leu

Lys

Ser

Gly

510

Leu

Cys

Glu

His

Glu

590

Ala

Lys

Trp

Gly

Ser

670

Gln

Arg

Glu

Gly

Asn

Glu

Arg

Glu

Gln

575

Glu

Thr

Pro

Pro

val

655

Ser

Glu

Pro

Lys

480

Gly

Lys

Arg

Gln

Leu

560

Arg

Glu

Pro

val

Thr

640

Gly

Asn

Glu

Met

Gly



Gly

Leu

Thr

Lys

Glu

785

Pro

His

Phe

Pro

Ala

865

val

Thr

Glu

Asp

Gin

945

val

Leu Glu

Trp val

Pro Gly

Leu val

770

Asn Asn

Glu Arg

His Met

Thr Asn

835

Thr val
850

Ala Asp

Gln Asn

Leu Ash

val Ile

915

Leu Asn
930

Met Leu

His Pro

Gly

Tyr

740

Pro

Pro

ser

Glu

Ala

820

Gly

Asn

Thr

Ile

Ala

900

Pro

Thr

Lys

val

Leu

725

His

Gly

val

Leu

val

805

Arg

Ser

Ala

Gly

Gln

885

Trp

Met

Met

Glu

His
965

Ile

Thr

Ile

Glu

Leu

790

Leu

Glu

Ile

Thr

His

870

Gly

val

Phe

Leu

Thr

950

Ala

Tyr

Gln

Arg

Pro

775

His

val

Leu

Thr

Pro

855

Ser

Gln

Lys

Ser

Asn

935

Ile

Gly

Ser

Gly

Tyr

760

Glu

Pro

Trp

His

val

840

Ser

Asn

Met

val

Ala

920

Thr

Asn

Pro

GlIn

Tyr

745

Pro

Lys

Met

Lys

Pro

825

Ala

Ala

Gln

val

val

905

Leu

val

Glu

Ile

Lys

730

Phe

Leu

val

ser

Phe

810

Glu

Ala

Ala

val

His

890

Glu

Ser

Gly

Glu

Ala
970

Arg
Pro
Thr
Glu
Leu
795
Asp
Tyr
Thr
GIn
ser
875
GIn
Glu
Glu
Gly
Ala

955

Pro

Gln Asp

Asp Trp

Phe Gly
765

Glu Ala
780

His Gly

Ser Arg

Tyr Lys

Ala Pro
845

Phe Ala
860

Gln Asnh

Ala Ile

Lys Ala

Gly Ala

925

His Gln
940

Ala Glu

Gly Gln
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Ile

Gln

750

Trp

Asn

Met

Leu

830

Thr

Gln

Tyr

Ser

Phe

910

Thr

Ala

Trp

Met

Leu

735

Asn

Cys

Glu

Asp

Ala

815

Cys

val

Gln

Pro

Pro

895

Ser

Pro

Ala

AsSp

Arg
975

Asp

Tyr

Phe

Gly

Asp

800

Phe

Glu

Thr

Ala

Ile

880

Arg

Pro

Gln

Met

Ar

96

Glu



Pro

Ile
995

Lys

Ser
1025

Phe Arg As
4

1040

Ala Se
1055

Gln

Gln
1070

val As

Gly
1085

val Gly Hi

1100

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

<220>
<223>

<400> 17
gctagcatgg

17
627
DNA

agaatgagaa
aaacacggag
gaagctcaag
atgacttata
ggacttattt
ggttatttcc
tttggatggt

ggcgaaaata

Arg Trp Ile Ile Leu
1010

Pro Thr Ser Ile Leu

p Tyr val

r Gln Glu

n Ala Asn

Pro Gly Ala Thr Leu

s His His

gaggcaaatg
gggctgaacc
caataacatc
aagaagaaga
aaggcgcetct
attcacaaaa
cagactggca
gctttaaact

attcactgct

Asp

val

Pro

His

985

1000

Gly Leu
1015

Asp Ile
1030

1045

Lys Asn

1060

Asp Cys
1075

Glu Glu

1090

His His

1105

Artificial Sequence

Artificial Sequence

gagtaaaaga
agccgctgat
ctctaatacc
agtcggattc
ggatcttagc
aagacaagac
daattatact
tgtcccegtce

ccaccctatg

Asn Lys Ile

Arg Gln Gly

Arg Phe Tyr Lys Thr

Trp Met Thr

Lys Thr Ile

Met Met Thr

agtgttgtgg
ggtgtaggtg
gccgcaaata
ccegtgegac
cactttctta
atcctcgatt
cctggacccg
gaacctgaaa

tcactgcacg

val

Arg
1020

Pro Lys
1035

Leu Arg
1050

Glu Thr
1065

Leu
1080

Lys

Ala Cys
1095

gttggccaac
ctgtgtcacg
acgcagactg
cccaagttcc
aagaaaaagg
tgtgggtata
gcattcgata
aagtagaaga

gaatggatga
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Arg Gly Ser Asp Ile Ala Gly Thr Thr Ser Thr Leu Gln Glu Gln
980 990

Gly Trp Met Thr His Asn Pro Pro Ile Pro Val G]%S Glu Ile Tyr
10

Met Tyr

Glu Pro

Ala Glu

Leu Leu

Ala Leu

Gln Gly

tgtgagagaa
agatctggaa
tgcctyggetc
cctcagacca
aggactggaa
tcatactcaa
tccecttacce
agcaaatgaa

Cccccgaacgc

60
120
180
240
300
360
420
480
540



gaagttctgg tatggaaatt tgattcaaga cttgcttttc accacatggc tagagaactt

caccccgaat attataaaga ctgttga

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

<220>
<223>

<400> 18
gctagtcaga

18
1965
DNA

aacaacagca
ttaagcggtg
aaatataaat
cctggectgt
cttcagacag
gtgcatcaaa
caaaacaaaa
accaccatca
agaagtgttg
gatggtgtag
accgccgeaa
ttcceegtyc
agccactttc
gacatcctcg
actcctggac
gtcgaacctg
atgtcactgc
agacttgctt
ttcaccaacg
gccaccccca
caggtcagcec
atatcaccta

gaagtgatac

cccccaccaa
accccaagec
gcgaattaga
taaaacatat
tagaaacatc
gatcagaaga
ggatagagat
gtgtcgatac
cceeecaccgce
tgggttggcc
gtgctgtgtc
ataacgcaga
gaccccaagt
ttaaagaaaa
atttgtgggt
ccggecattcyg
aaaaagtaga
acggaatgga
ttcaccacat
gcagcatcac
gcgcegececa
aaaattaccc
gaactttaaa

ccatgttttc

Artificial Sequence

Artificial Sequence

caccatcagc
caaccccgct
tagatgggaa
agtatgggca
agaaggctgt
acttagatca
aaaagacacc
cgtgaccccc
caccaccaag
aactgtgaga
acgagatctg
ctgtgcctgg
tcccctcaga
aggaggactg
atatcatact
atatcccctt
agaagcaaat
tgaccccgaa
ggctagagaa
cgtggceegece
attcgcacag
tatagtgcag
tgcatgggta

agcattatca

gtgaccccca
agcctcgaga
aaaattcggt
agcagggagce
agacaaatac
ttatataata
aaggaagctt
accgccaccg
cccgtcgaca
gaaagaatga
gaaaaacacyg
ctcgaagctc
ccaatgactt
gaaggactta
caaggttatt
acctttggat
gaaggcgaaa
cgcgaagttc
cttcaccccg
accgeccccca
caagcagcag
aacatccagg
aaagtagtag

gaaggagcca

ccaacaacag
tgggtgcgag
taaggccagg
tagaacgatt
tgggacagct
cagtagcaac
tagacaagat
ccacccccag
tgggaggcaa
gaagggctga
gagcaataac
aagaagaaga
ataaaggcgc
tttattcaca
tcccagactg
ggtgctttaa
ataattcact
tggtatggaa
aatattataa
ccgtgacccce
ctgacacagg
ggcaaatggt
aagagaaggc

ccCcacaaga
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cacccccacc
agcgtcaata
gggaaagaaa
cgcagttaat
acaaccatcc
cctctattgt
agaggaagag
cgccatcgtg
atggagtaaa
accagccgct
atcctctaat
agaagtcgga
tctggatctt
aaaaagacaa
gcaaaattat
acttgtcccc
gctccaccct
atttgattca
agactgtgaa
caccgtgaac
acacagcaat
acatcaggcc
tttcagccca

tttaaacacc

600
627

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

1020
1080
1140
1200
1260
1320
1380
1440



atgctaaaca
gaggaagctg
cagatgagag
ataggatgga
atcctgggat
caaggaccaa
gagcaagctt
aacccagatt
atgacagcat
<210>
<211>
<212>
<213>

<220>
<223>

<400>
Ala Thr Gly
1

19
919
PRT

19

Ala Gly Thr

Thr
35

Gly Thr

Gly Gly Thr

50

Thr
65

Cys Cys

Thr Ala Cys

Gly Cys Cys

Gly Ala Gly

Ala
130

Cys Gly

cagtggggggy
cagaatggga

aaccaagggg
tgacacataa
taaataaaat
aggaaccctt
cacaagaggt

gtaagactat

gtcagggagt

Ala Thr G
5

Thr
20

Cys

Gly Cys Th

Ala Cys Cy

Al
70

Ala Gly

Thr
85

Ala

Thr Th

100

Cys

Thr Cys Al

Thr Gly Cy

vs Thr

Cys

acatcaagca
tagagtgcat
aagtgacata
tccacctatc
agtaagaatg
tagagactat
aaaaaattgg
tttaaaagca

ggggcatcac

Artificial Sequence

Artificial Sequence

y Thr Cys

Thr

Thr
40

r Cys

s Ala
55

Gly

a Thr Gly

Cys Thr

r Cys Thr

a Cys
120

s Ala Ala

135

gccatgcaaa
ccagtgcatg
gcaggaacta
ccagtaggag
tatagcccta
gtagaccgat
atgacagaaa
ttgggaccag

catcaccatc

Thr

tgttaaaaga
cagggcctat
ctagtaccct
aaatctataa
ccagcattct
tctataaaac
ccttgttggt
gagcgacact

actga

Thr

gaccatcaat
tgcaccaggc
tcaggaacaa
aaggtggata
ggacataaga
tctaagagcc
ccaaaatgcg

agaagaaatg

Thr

Cys

Gly

25

Gly

Ala

Ala

Cys

Ala

105

Ala

Gly

Cys
10

Gly Thr

Thr Thr
Thr

Gly

Ala
75

Cys

Cys
90

Cys
Gly Gly
Thr

Cys

Thr Cys

Gly
Thr

Cys

Thr
45

Thr

Thr
60

Gly
Cys Ala
Thr Gly
Ala Gly
Ala

Gly

Ala
140

Gly

Page 67

Cys

Cys

30

Cys

Ala

Gly

Thr

Ala

110

Thr

Gly

15

Cys

Ala

Thr

Ala

Cys

Cys

Thr

Gly

Cys

Thr

Ala

Ala

Cys

Thr

Ala

Gly

Cys

1500
1560
1620
1680
1740
1800
1860
1920
1965



Ala

145

Ala

Ala

Ala

Ala

Cys

225

Ala

Gly

Thr

Ala

Ala

305

Thr

Ala

Thr

Ala

Ala

Thr Thr

Cys Thr

Cys Cys

Ala Ala

195

Cys Ala
210

Thr Cys

Gly Gly

Gly Thr

Thr Cys

275
Ala Cys
290
Thr Ala
Thr Gly
Ala Gly
Cys Gly
Cys Thr
370

Cys Thr

Ala

Gly

Ala

180

Cys

Cys

Ala

Thr

Cys

260

Thr

Cys

Thr

Thr

Cys

340

Gly

Cys

Gly

Gly

Thr

Ala

Gly

Thr

245

Thr

Cys

Thr

Thr

Cys

325

Thr

Thr

Gly

Thr

Cys
150
Thr
Ala
cys
Thr
Gly

0
Cys
Gly
Thr
Gly
Gly
310
Ala
Thr
Gly

Ala

Gly

Ala

Ala

Thr

Cys

Cys

215

Ala

Ala

Gly

Cys

Cys

Gly

Cys

Gly

Gly

Gly

Ala

Thr

Gly

Thr

200

Ala

Gly

Gly

Gly

Ala

280

Ala

Cys

Cys

Cys

Ala

360

Ala

Cys

Thr

Cys

Ala

Thr

Thr

Ala

265

Cys

Ala

Ala

Ala

Thr

345

Gly

Thr

Thr

Thr Ala
155

Ala Gly
170
Ala Ala
Ala Thr
Thr Thr
Cys Cys
235
Gly Gly
250
Cys Ala
Cys Ala
Cys Cys
Cys Thr
315
Gly Thr
330
Cys Cys
Gly Cys

Cys Ala

Gly Cys

Thr

Cys

Cys

cys

Thr

220

Cys

Cys

Gly

Thr

Thr

300

Thr

Thr

Gly

Ala

Ala

380

Ala

Page 68

Thr

Ala

Thr

Thr

205

Thr

Ala

Ala

Ala

285

Gly

Ala

Thr

Ala

365

Ala

Cys

Thr

Gly

Gly

Ala

Ala

Thr

Gly

Thr

270

Gly

Ala

Cys

Ala

Cys
350

Ala

Ala

175

Thr

Thr

Cys

Cys

Thr

255

Thr

Gly

Ala

Thr

Ala

335

Gly

Ala

160

Ala

Thr

Thr

Ala

Ala

240

Gly

Ala

Cys

Gly

Ala

320

Thr

Thr

Cys Ala Ala

Cys

Cys

Gly

Ala

Ala

Thr



385

Cys

Gly

Thr

Cys

Cys

Thr

Thr

Gly

Gly

Cys

Thr

cys

Ala

Cys
625

Thr

Cys

Thr

450

Cys

Cys

Ala

Ala

Gl

53

Thr

Ala

Ala

Cys

Gly

610

Ala

Gly Thr Cys

cys
Gly
Thr
Thr
Cys
Cys
Ala
515
Thr
Gly
Gly
Cys
Cys
555
Cys

Cys

Ala

420

Ala

Cys

Gly

Ala

Ala

500

Cys

Ala

Thr

Cys

Ala

580

Thr

Ala

Ala

405

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Ala

Cys

Ala

565

Gly

Gly

Gly

Ala

390

Thr

cys

Ala

Gly

Ala

470

Ala

Thr

Cys

Cys

Ala

550

Ala

Cys

Ala

Ala

Ala
630

Thr

Thr

Thr

Thr

455

Thr

Gly

Gly

Cys Cy

Thr

535

Cys

Gly

cys

Cys

Cys

Gly

Cys

Gly

Cys

Thr

Ala

Ala

Gly

Cys

Ala

Gly

Thr

Gly

600

Thr

Thr

Ala

Ala

425

Thr

Gly

Ala

Gly

Ala

505

Thr

cys

Gly

Ala

Cys

585

Cys

Ala

Cys

Thr

410

Thr

Gly

Thr

Cys

Gly

490

Ala

cys

Cys

Ala

Cys

570

Ala

Thr

Cys

Thr

395

Cys

Gly

Gly

Gly

Thr

475

Cys

Gly

Cys

Ala

Gly

Ala

Gly

Gly

Gly

Ala
635

Thr

Ala

Ala

Thr

460

Thr

Cys

Gly

Ala

Gly

Cys

Gly

Cys

Ala

Ala

620

Thr

Page 69

Thr

Gly

Ala

445

Gly

Cys

Ala

Thr

Ala

Gly

Ala

Cys

Ala

Gly

Gly

Cys

430

Cys

Cys

Thr

Ala

Gly

510

Thr

Ala

Gly

Ala

Gly

Cys

Ala

Cys

Cys

415

Ala

Thr

Cys

Ala

Ala

495

Gly

Cys

Gly

Gly

Cys

Cys

Ala

Ala

Cys

400

Cys

Gly

Gly

Thr

Thr

480

Gly

Ala

Gly

Ala

Ala

560

Cys

Ala

Ala

Ala

Thr
640



Gly

Gly

Gly

Ala

Tyr

Ile

Gly

Pro

785

Pro

Ala

Gly

Ala

Gln

865

ser

Cys

Gly

Thr

Ccys

690

Asp

Asp

Leu

Tyr

Ser

770

Glu

Thr

Pro

Thr

Lys

Glu

Ser

Gly Ala Ala

Gly

Cys

675

Ala

Ile

Arg

Asn

Tyr

755

Gly

Asp

Phe

Ser

Ala

835

val

ser

Thr

Cys
660
Ala
Gly
Gln
val
Trp
Thr
Ser
Ile
Gly
val
820
Ser
GIn

val

Leu

645

Cys

Cys

Gly

Met

Thr

725

Tyr

ser

Gly

Ala

Gly

805

Phe

val

Trp

Thr

Thr
885

Gly

Thr

Ala

Gly

Thr

710

Ile

Gln

Ile

Thr

Thr

790

Gly

Ile

val

Lys

Glu

870

Leu

Thr

Gly

Ala

Gly

695

Gln

Ser

Gln

Leu

Asp

Tyr

Thr

Phe

Cys

val

855

Gln

Ser

Cys

Ala

Ala

680

Ala

Thr

Cys

Lys

His

760

Tyr

Tyr

Lys

Pro

Leu

840

Asp

Asp

Lys

Gly

Gly

Thr

Ser

Pro

745

Ser

Ser

Cys

Leu

Pro

825

Leu

Asn

Ser

Ala

Cys

650

Cys

Ala

Ala

ser

Ala

730

Asp

Gly

Leu

Gln

Glu

810

Ser

Asn

Ala

Lys

Cys

Thr

Gly

Gly

Ser

715

Ser

Gly

val

Thr

Gln

795

Ile

Asp

Asn

Leu

Asp
875

Cys

Cys

Cys

Thr

700

Leu

Gln

Thr

Pro

Ile

780

Phe

Lys

Glu

Phe

Gln

860

Ser

Asp Tyr Glu
890

page 70

Ala

Gly

Thr

685

Gly

Ser

Gly

val

Ser

765

Gly

Asn

Arg

Gln

Tyr

845

Ser

Thr

Lys

Thr

Cys

670

Thr

Thr

Ala

ITle

LyS

750

Arg

Asn

Lys

Thr

Leu

830

Pro

Gly

Tyr

His

Cys

655

cys

Cys

Thr

Ser

Ser

735

Leu

Phe

Leu

Leu

val

815

Lys

Arg

Asn

Ser

Lys
895

Ala

cys

Ala

Ala

Leu

720

Asn

Leu

Ser

Glu

Pro

800

Ala

ser

Glu

Ser

Leu

880

val



Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys
900 905 910

Ser Phe Asn Arg Gly Glu Cys
915

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

<220>
<223>

<400>

?1a Thr Gly Ala Ala

Gly

Cys

Gly

Ala

65

Gly

Cys

Ala

Cys

Ala

145

Ala

Cys

Cys

Thr

50

Gly

Gly

Cys

Ala

Thr

130

Gly

Thr

20
1852
PRT

Artificial Sequence

Artificial Sequence

20

Thr

Thr

35

Cys

Cys

Gly

Thr

Cys

115

Cys

Thr

Thr

Thr

20

Thr

Cys

Thr

Ala

Gly

Thr

Thr

Gly

Gly

5

Gly

Gly

Ala

Gly

Gly

85

Gly

Cys

Gly

Ala

Gly

Cys Thr
Ala Thr
Thr Thr
Gly Thr
55
?ay Thr
Gly Cys
Ala Gly
Thr Cys
Gly Ala

135

Cys Thr
150

Gly Thr

Thr Gly Gly Gly Gly Cys
y 10y y

Thr Thr Thr Cys
25

Thr Thr Ala Ala
40

Gly Thr Gly Ala

Gly Gly Ala Gly
75

Thr Thr Ala Gly
90

Gly Gly Thr Cys
105

Cys Thr Gly Thr
120

Thr Thr Cys Ala

Ala Thr Thr Ala
155

Thr Cys Gly Cys
170

Cys

Ala

Ala

60

Thr

Thr

Cys

Gly

Cys

140

Cys

Cys

Page 71

Thr

Ala

45

Gly

Cys

Gly

Cys

Cys

125

Thr

Ala

Ala

Thr

Thr

30

Gly

Thr

Thr

Cys

Thr

110

Ala

Thr

Thr

Gly

Cys
15

Gly
Gly
Gly
Gly
Ala
95

Gly
Ala
Thr

Gly

Ala
175

Ala

Thr

Thr

Ala

Gly

80

Gly

Ala

Cys

cys

Thr

160

Cys



Thr

Gly

Thr

Thr

225

Gly

Gly

Ala

Ala

Thr

305

Thr

Thr

Gly

Thr

Cys

Cys Cys
Ala Gly
Thr Ala
210
Ala Gly
Ala Cys
Ala Thr
Gly Ala
275

Cys Cys
290

Gly Ala

Gly Ala

Ala Thr

Gly Gly

355

Gly Cys
370
Gly Thr

Cys Ala

Ala Ala

Ala

180

Thr

Ala

Cys

Ala

Thr

260

Cys

Cys

Gly

Gly

Thr

340

Gly

Thr

Cys

Cys

Ala
420

Gly

Gly

Thr

Ala

Cys

245

Cys

Ala

Thr

cys

Gly

Ala

Gly

Ala

Ala

Ala
Gly
Thr
Cys
250
Thr
Ala
Ala
Gly
Cys
310
Ala
Cys
Thr
Thr
Ala
390

Gly

cys

Gly Ala Ala

Gly

Cys

215

Cys

Gly

Cys

Thr

Thr

295

Gly

Cys

Thr

Thr

Gly

Gly

Thr

Gly

Thr

200

Thr

Thr

Thr

Cys

Gly

Ala

Gly

Ala

Gly

Ala

360

Gly

Cys

Ala

185

Cys

Gly

Ala

Ala

Ala

265

Cys

Cys

Cys

cys

Thr

345

Cys

Ala

Ala

Thr

Ala
425

Gly Ala Gly Gly

Gly

Gly

Thr

Ala

250

Thr

Cys

Cys

Thr

Ala

330

Gly

Cys

cys

Ala

Cys
410

Cys

Thr

Thr

235

Ala

Cys

Ala

Thr

Gly

Gly

Cys

Gly

Thr

Cys

395

Cys

Ala

Gly

Ala

Gly

Thr

Ala

Gly

300

Ala

Cys

Ala

Thr

Ala

380

Cys

Thr

Thr
205
Gly
Thr

Gly

Cys

Cys

Ala

Cys

Ala

Thr

365

Thr

Thr

Cys

Gly Gly Gly Cys

Page 72

Cys

190

Ala

Thr

Cys

Gly

Cys

270

Ala

Ala

Gly

Ala

Gly

Cys

Thr

Cys

Ala

430

Thr

cys

Gly

Cys

Cys

255

Ala

Ala

Ala

Thr

Thr

335

Ala

Cys

Gly

Ala

Gly

415

Cys

Gly

Ala

Gly

Ala

240

Cys

Gly

Cys

Ala

Cys

320

Gly

Cys

Ala

Gly

Gly

400

Cys

Ala



Thr

Cys

465

Gly

The

Cys

Gly

Gly

Cys

Cys

Gly

Thr

Cys

Cys

Cys

Gly

Ala

Cys

Gly

Cys

Thr

530

Cys

Gly

Cys

Ala

Ala

610

Thr

Gly

Ala

Ala

Cys

Cys

Cys

Gly

Cys

515

Gly

Gly

Thr

Thr

Gly

Gly

Gly

Cys

Cys
675

Gly

Cys

Cys

Gly

Thr

500

Cys

Thr

Cys

Gly

Cys

Cys

Gly

Cys

660

Ala

Thr

Cys

Thr

Cys

Cys

Gly

Cys

Cys

Cys

565

Thr

Ala

Ala

Cys

Cys

645

Thr

Ala

Cys

Thr

Cys

470

Cys

Ala

Ala

Gly

550

Ala

Cys

Cys

Gly

Cys

630

Ala

Gly

Gly

Thr

Cys

Cys

Ala

Ala

Thr

535

Thr

Cys

Cys

Thr

Cys

615

Thr

Cys

Cys

Cys

Thr

440

Cys

Gly

Thr

Gly

Cys

520

Gly

Gly

Ala

Thr

Cys

600

Gly

Cys

Gly

Ala

Cys
680

Cys

Thr

Ala

Gly

Gly

Cys

Gly

Ala

Cys

Ala

585

Thr

Thr

Cys

Ala

Ala
665

Cys

Cys

Gly

Gly

Ala

Gly

Ala

Cys

Cys

570

Cys

Ala

Gly

Ala

Ala

650

Cys

Cys

Cys

Ala

475

Gly

Cys

Gly

Ala

Cys

555

Thr

Ala

Cys

Gly

Gly

635

Gly

Gly

Cys

Ala

460

Gly

Cys

Thr

Thr

Cys

540

Ala

Thr

Gly

Thr

Thr

620

Cys

Ala

Thr

Cys Ala Gly Cys

Page 73

Cys

445

Gly

Cys

Thr

Ala

Gly

Thr

Gly

Cys

Thr

Cys

605

Gly

Ala

Cys

Ala

Ala
685

Thr

Gly

Ala

Gly

Cys

Ala

Cys

Cys

Cys

590

Cys

Ala

Gly

Cys

Gly

Ala

Gly

Ala

Cys

Cys

Thr

Cys

Ala

Gly

Cys

575

Cys

Cys

Cys

Cys

Thr

655

Ala

Cys

Gly

Gly

Ala

480

Cys

Thr

Gly

Gly

Gly

Gly

Thr

Thr

Cys

Thr

640

Ala

Thr

Ala



Cys

Ala

705

Gly

cys

Gly

Thr

785

Cys

Cys

Cys

Cys

Cys

Gly

Gly

Cys

Gly

Gly

Cys

Thr

Cys

770

Cys

Ala

Gly

Gly

Cys

Gly

Cys

Gly

Ala

Thr

Thr

Thr

Thr

755

Ala

Cys

Cys

Gly

Thr

835

Thr

Cys

Thr

Thr

Cys

915

Gly

Ala

Thr

Cys

Gly

Cys

Gly

Cys

Thr

Ala

820

Gly

Gly

Gly

Gly

Gly

900

Ala

Ala

Gly

Gly

Cys

725

Cys

Gly

Thr

Ala

Cys

805

Cys

Cys

Ala

Ala

Ala

Gly

Gly

Ala

710

Cys

cys

Ala

Cys

Ala

790

Thr

Cys

Gly

Gly

Gly

Thr

Ala

Gly

Gly

Thr

695

Gly

Cys

Cys

Ala

Thr

775

Ala

Cys

Cys

Thr

Cys

855

Gly

Ala

Gly

Ala

Ala

Gly

Thr

Cys

Ala

Gly

Thr

Ala

Ala

Cys

Gly

Cys

Thr

Cys

Gly

Cys

920

Gly

Gly

Cys

Ala

Cys

Cys

Thr

Thr

825

Gly

Ala

Cys

Gly

Thr

905

Ala

Cys

Ala

Cys

Thr

730

Cys

Gly

Cys

Cys

Gly

810

Gly

Thr

Gly

Cys

Thr

890

Gly

Ala

Cys

Ala

715

Gly

Ala

Gly

Thr

Cys

795

Ala

Ala

Gly

Gly

Ala

875

Gly

Cys

Ala

Ala

700

Ala

Cys

Cys

Gly

Gly

Ala

Thr

Gly

Gly

Ala

860

Gly

Gly

Ala

Gly

Ala Gly Thr
Page 74

Ala

Ala

Cys

Cys

Ala

765

Thr

Ala

Cys

Gly

Thr

845

Ala

Thr

Ala

Thr

Cys

925

Thr

Gly Ala Gly

Thr

Cys

Thr

750

Cys

Thr

Gly

Thr

Thr

830

Gly

Gly

Thr

Thr

Ala

910

Cys

Cys

Ala

Ala

735

Gly

Cys

Cys

Gly

Cys

815

Cys

Gly

Ala

Cys

Gly

Ala

Gly

Ala

Thr

720

Cys

Ala

Ala

Cys

Ala

800

Cys

Ala

Cys

Ala

880

Gly

Thr

Cys

Ala



Cys

945

Gly

Thr

Gly

Thr

Thr

Cys

Ala

Gly

Cys

Thr

Thr

Ala

Ala

Gly

i -

930 935 ©940

Ala Gly Cys Ala Cys Gly Thr Ala Cys Cys Gly Thr Gly Thr Gly
950 955 960

Thr Cys Ala Gly Cys Gly Thr Cys Cys Thr Cys Ala Cys Cys Gly
965 970 975
Cys Cys Thr Gly Cys Ala Cys Cgs Ala Gly Gly Ala Cgs Thr Gly
980 985 990
Cys Thr Gly Ala Ala Cys Gly Gly Cys Ala Ala Gly Gly Ala Gly
995 1000 1005

Ala Cys Ala Ala Gly Thr Gly Cys Ala Ala Gly Gly Thr Cys
1010 1015 5 10%0

Cys Cys Ala Ala Cys Ala Ala Ala Gly Gly Cys Cys Thr Cys
1025 1030 1035

Cys Gly Thr Cys Cys Thr Cys Cys Ala Thr Cys Gly Ala Gly
1040 1045 1050

Ala Ala Ala Cys Cys Ala Thr Cys Thr Cys Cys Ala Ala Ala
1055 1060 1065

Cys Cys Ala Ala Ala Gly Gly Gly Cys Ala Gly Cys Cys Cys
1070 1075 1080

Gly Ala Gly Ala Gly Cys Cys Ala Cys Ala Gly Gly Thr G1
1085 ¥ s 1590 1095 d

Ala Cys Ala Cys Cys Cys Thr Gly Cys Cys Cys Cys Cys Ala
1100 1105 1110

Cys Cys Cys Ala Gly Gly Ala Gly Gly Ala Gly Ala Thr Gly
1115 1120 1125

Cys Cys Ala Ala Gly Ala Ala Cys Cys Ala Gly Gly Thr Cys
1130 1135 1140

Gly Cys Cys Thr Gly Ala Cys Cys Thr Gly Cys Cys Thr Gly
1145 1150 1155

Thr Cys Ala Ala Ala Gly Gly Cys Thr Thr Cys Thr Ala Cys
1160 1165 1170

Page 75



Cys

Gly

Ala

Ala

Ala

Gly

Thr

Ala

Ala

Gly

Thr

Cys

Ala

Ala

Thr

Ala

Cys Cys Ala Gly

1175

Thr
1190

Ala
1205

Ala
1220

Cys
1235

Ala
1250

Thr
1265

Gly
1280

Ala
1295

Ala
1310

s

Ala
1340

Ala
1355

Ala
1370

Cys
1385

Gly
1400

Gly Gly Ala

Thr

Cys

Gly

Cys

Cys

Gly

Gly

Gly

Ala

Thr

Cys

Gly

Ala

Cys

Thr

Thr

Cys

Ala

Gly

Thr

Gly

Cys

Gly Ala

Thr

Cys

Cys

Thr

Gly

Ala

cys

Cys

Thr

Thr

Gly

Gly

Gly

Ala

Ala

Gly

Thr

Gly

Cys

Gly

Gly

Cys

Thr

Cys

Cys

Ala

Cys

Gly

Cys

Gly

Cys

Cys

Gly

Ala

Gly
1180

Thr
1195

Cys
1210

Thr
1225

Cys
1240

Gly
1255

Cys
1270

Ala
1285

Ala
1300

Ala
1315

Thr
1330

Gly
1345

Thr
1360

Cys
1375

Glu
1405

Ala Cys

Gly Gly

Ala Gly

Ala Cys

Cys Cys

Ala Cys

Thr Cys

Cys Cys

Gly Gly

Ala Thr

Cys Cys

Cys Thr

Ala Cys

Thr Cys

Gly Thr

val Lys

Ala

Gly

Cys

Ala

Gly

Gly

Thr

Gly

Thr

Gly

Gly

Cys

Ala

Thr

Ala

Leu

Page 76

Thr

Ala

Cys

Ala

Thr

Gly

Ala

Thr

Gly

Thr

Thr

Thr

Cys

Cys

Ala

val

Cys Gly
1185

Gly Ala
1200

Gly Gly
1215

Gly Ala
1230

Gly Cys
1245

Cys Thr
1260

Cys Ala
1275

Gly Gly
1290

Gly Cys
1305

Cys Thr
1320

Gly Ala
1335

Gly Cys
1350

Ala Cys
1365

Cys Cys
1380

Ala Gly
1395

Glu Ser
1410

Cys

Gly

Ala

Cys

Thr

Cys

Gly

Ala

Ala

Thr

Thr

Ala

Ala

Thr

Cys

Gly

Cys

cys

Gly

Cys

Gly

Cys

Cys

Cys

Gly

Cys

Gly

Cys

Gly

Gly

Thr

Gly



Gly

Ser

Thr

Gly ¢

Ile

Arg

Gly

val

Leu

Gly

Trp

val

val

Asp

Lys

Gly

Leu
1415

Ser
1475

Leu
1490

Leu
1505

Thr
1520

Ala
1535

cys
1550

Asn
1565

Leu
1580

Pro
1595

His
1610

Tyr
1625

Gly
1640

val

Phe

Glu

Ser

Arg

Lys

Pro

val

Pro

Leu

ser

Gln

Ser

Lys

Gly

Pro

Gin

Thr

Lys

Thr

Asp

Ser

Phe

Ser

Cys

val

Gly

Ser

Ser

Pro

Pro

Ser

Pro

Phe

Arg

Tyr

Asn

Glu

His

Ser

Ser

Lys

Ala

Ser

Ser

Ser

Pro

val

Gly

Ser

Leu

Tyr

Ala

Asp

Ala

Ala

Arg

Asp

Leu

Gly

Leu

Asn

Cys

Phe

Gly
1420

Asp
1435

Glu
1450

Pro
1465

Lys
1480

Thr
1495

Met
1510

Lys
1525

Ser
1540

Tyr
1555

Thr
1570

Leu
1585

Gly
1600

Thr
1615

Pro
1630

Leu
1645

Ser

Tyr

Trp

Asp

Ash

Ala

Asp

Thr

Thr

Phe

Ser

Tyr

Thr

Lys

Pro

Phe

Leu

Tyr

val

Thr

Thr

Met

Tyr

Lys

Ser

Pro

Gly

Ser

Lys

val

Cys

Pro

Lys Leu

Met Tyr

Ala Tyr

val Lys

Leu Tyr

Tyr Tyr

Trp Gly

Gly Pro

Glu Ser

Glu Pro

val His

Leu Ser

Thr Tyr

Asp Lys

Pro Ala

Pro Lys
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ser Cys
1425

Trp Val
1440

ITe Asn
1455

Gly Arg
1430 "2

Leu Gln
1485

Cys Ala
1500

Gln G1
1515 d

Ser val
1530

Thr Ala
1545

val Thr
1560

Thr Phe
1575

Ser val
1590

Thr Cys
1605

Arg Vval
1620

Pro Glu
1635

Pro Lys
1650

Ala

Arg

Ser

Phe

Met

Arg

Thr

Phe

Ala

val

Pro

val

Asn

Glu

Phe

Asp

Thr

Gln

Gly

Thr

Ser

Arg

Ser

Pro

Leu

Ser

Ala

Thr

val

Ser

Glu

Thr



Leu Met
1655

val Ser
1670

Gly val
1685

Phe Asn
1700

Gln Asp
1715

Lys Gly
1730

Gly GlIn
1745

Glu Glu
1760

Gly Phe
1775

Gln Pro
1790

Asp Gly
1805

Arg Trp

1820

Ala Leu
1835

Gly Lys
1850

Ile

GlIn

Glu

Ser

Trp

Leu

Pro

Met

Tyr

Glu

Ser

GlIn

His

Ala

<210> 21
<211> 782
<212> PRT

<213>

Ser

Glu

val

Thr

Leu

Pro

Arg

Thr

Pro

Asn

Phe

Glu

Asn

Ser

Arg

Asp

His

TYr

Asn

Ser

Glu

Lys

Ser

Asn

Phe

Gly

His

Thr

Pro

Asn

Arg

Gly

Ser

Pro

Asn

Asp

Tyr

Leu

Asn

Tyr

Pro
1660

Glu
1675

Ala
1690

val
1705

Lys
1720

Ile
1735

Gln
1750

GIn
1765

Ile
1780

Lys
1795

Tyr
1810

val
1825

Thr
1840

Artificial Sequence

Glu

val

Lys

val

Glu

Glu

val

val

Ala

Thr

Ser

Phe

GIn

val

Gln

Thr

ser

Tyr

Lys

Tyr

Ser

val

Thr

Arg

ser

Lys

Thr Cys

Phe Asn

Lys Pro

val Leu

Lys Cys

Thr Ile

Thr Leu

Leu Thr

Glu Trp

Pro Pro

Leu Thr

Cys ser

Ser Leu
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val
1665

Trp
1680

Ar
1695

Thr
1710

Lys
1725

Ser
1740

Pro
1755

Cys
1770

Glu
1785

val
1800

val
1815

val
1830

Ser
1845

val

TYr

Glu

val

val

Lys

Pro

Leu

ser

Leu

Asp

Met

Leu

val

val

Glu

Leu

Ser

Ala

Ser

val

Asn

Asp

Lys

His

Ser

Asp

Asp

GIn

His

Asn

Lys

GlIn

Lys

Gly

Ser

Ser

Glu

Leu



<220>
<223> Artificial Sequence

<400> 21
g]u val Lys Leu

Ser

Tyr

Ala

Ala

Thr

Pro

Gly

Asn

GIn

Ser

Ser

Leu

Met

TYyr

Gly

Gln

Arg

Ser

Leu

130

Cys

Ser

ser

Ser

Asn

210

Pro

Lys

Tyr

35

Ile

Arg

Met

Arg

Leu

Gly

ser

Leu

195

Thr

Pro

Leu

20

Trp

Asn

Phe

Ser

Gly

Thr

Pro

val

Ala

Gly

Gly

Lys

Cys

ga1 Glu Ser

Ser

val

Ser

Thr

Arg

85

Leu

val

cys

Lys

Leu

165

Leu

Thr

val

Pro

Cys

Arg

Gly

Ile

70

Leu

Pro

Ser

Ser

150

Thr

Tyr

Lys

Asp

Ala
Gln
Gly
55

Ser
Lys
Phe
Ser
Ar

13

Tyr
ser

Ser

Thr

Gly
Thr
Thr
40

Gly
Arg
Ser
His
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Arg

Glu

Gly

Ser

25

Pro

Ser

Asp

Glu

Ala

105

Lys

Thr

Pro

val

ser

185

Thr

val

Phe

Gly Leu
10

Gly Phe
Glu Lys
Thr Tyr
Asn Ala

75

ggp Thr
Met Asp
Thr Lys
Ser Glu
Glu Pro

155
His Thr
170
Ser val
Cys Asn

Glu Ser

Glu Gly
235

val
Thr

Arg

Lys
Ala
Tyr
Gly
1%
val
Phe
val
val
2%

Gly
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Gln

Phe

Leu

45

Pro

Asn

Met

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Pro
Ser
30

Glu
ASp
Thr
Tyr
Gl

11

Ser
Ala
val
Ala
val
190
His
Gly

Ser

Gly
15

Asp
Trp
Thr
Leu
Tyr
ot

GIn
val
Ala
Ser
val
175
Pro
Lys

Pro

val

Gly

Tyr

val

val

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe
240



Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Ash

Asp

Ile

465

val

Phe

val

Phe

Pro

290

Thr

val

Ala

Gln

Ser

Glu

His

Thr

450

Cys

Leu

Pro

Thr

Asnh

275

Arg

val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Tyr

Thr

Ile

Glu

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

Tyr

Asn

Phe

Asn

420

Thr

Glu

Gly

Lys

Tyr

Glu

His

Met

Pro

Asn

Leu

405

val

Gln

Pro

Tyr

Asnh

Pro

val

val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Ala

His

470

val

Lys

val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Thr

455

Ala

Thr

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Arg

Cys

Leu

440

Pro

Asn

val

Thr

val

265

val

Ser

Leu

Ser

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Thr

Asn

Thr

Leu

250

Ser

Glu

Thr

Asn

Ser

330

Gln

val

val

Pro

Thr

410

val

Leu

Thr

Ser

Met

GlIn

val

Tyr

Gly

Ile

val

Ser

Glu

Pro

395

val

Met

Ser

Pro

Thr
475

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

val

Asp

His

Leu

val

460

Asp

Ser

Asp

Asn

285

val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Thr

His Ser val Asn
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Arg

Pro

270

Ala

val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Thr

val

Leu

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

Leu

Ala

Asp

Asp

Leu

Pro

val

Thr

val

Cys

320

ser

Pro

val

Gly

Asp

400

Trp

His

Ser

Thr

Thr

480

Glu



Asp

Gln

Cys

Pro

545

Glu

Glu

val

Leu

Ser

625

His

Asn

Pro

Asn

Ala

705

Gly

ser

Leu

530

Asn

Glu

Ile

Thr

Leu

610

Tyr

His

Ala

Glu

TYyr

690

Asn

Phe

His

Ser

Leu

Phe

Ala

595

Trp

val

Pro

Tyr

Ile

675

Tyr

Gly

Gly

Asn

500

Lys

Leu

Glu

Arg

Pro

580

Ala

Leu

Asn

Pro

val

660

Ala

Trp

Asn

Ser

485

Gly

Cys

Leu

Asn

Glu

565

Lys

Cys

Thr

Lys

Asn

645

Ser

Glu

Thr

Leu

Gly

Lys
Asn
Pro
Gly
Gln
Glu
Ser
Glu
%
Ser
val
Arg
Leu
Ile

710

Ile

Leu

Ile

val

535

Ile

Leu

Ser

His

Lys

615

Gly

Lys

val

Pro

Leu

695

Ala

Ile

Cys

Ala

520

Arg

Cys

Ser

Ser

Glu

600

Glu

Lys

Glu

Thr

Lys

Lys

Pro

Thr

505

Gly

ser

Tyr

Ser

Trp

585

Gly

Gly

Glu

Gln

Ser

665

val

Pro

Met

Ser

490 -

Leu

Trp

Trp

Pro

val

570

Pro

Lys

ser

val

GIn

650

Asn

Arg

Gly

Tyr

Asn
730

Lys

Leu

Ser

Asn

ser

Tyr

Leu

635

Asn

TYyr

Asp

Asp

Ala

715

Ala

Gly

Leu

Tyr

Asp

Ser

His

Ser

Pro

620

val

Leu

Asn

Gln

Thr

700

Phe

Ser
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Ile

Gly

Ile

Phe

Phe

Asn

Phe

605

Lys

Leu

Tyr

Arg

Ala

685

Ile

Ala

Met

Ala
510
Asn
val
Ile
Glu
Thr
590
Tyr
Leu
Trp
GIn
Ar

67

Gly
Ile

Leu

His

495

Pro

Pro

Glu

Asp

Arg

Asn

Arg

Lys

Gly

Asn

655

Phe

Arg

Phe

Ser

Glu
735

Leu

Glu

Thr

Tyr

Phe

Gly

Asn

Asn

Ile

640

Glu

Thr

Met

Glu

Ar

72

Cys



Asn Thr Lys Cys Gln Thr Pro

Tyr

Arg

Gln

Ser
770

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

<220>
<223>

<400>

§1u val Lys Leu val Glu Ser
5

Ser

Tyr

Ala

Lys

65

Leu

Ala

Thr

Pro

Gly

Asn

Leu

Met

Tyr

50

Gly

GIn

Arg

Ser

Leu

130

Cys

Ser

740

Asn Ile His Pro val

755

Ala Lys Leu Arg Met

22
523
PRT

775

Artificial Sequence

Artificial Sequence

22

Lys

Tyr

35

Ile

Arg

Met

Arg

val

115

Ala

Leu

Gly

Leu

20

Trp

Asn

Phe

Ser

Gly

Thr

Pro

val

Ala

ser

val

Ser

Thr

Arg

85

Leu

val

Cys

Lys

Leu

Cys

Arg

Gly

Ile

70

Leu

Pro

Ser

Ser

Thr

Ala

Gln

Gly

55

Ser

Lys

Phe

Ser

Arg

Tyr

Ser

Leu
Thr

760

val

Gly

Thr

Thr

40

Gly

Arg

Ser

His

Ala

120

ser

Phe

Gly

Gly Ala ITe Asn Ser

745

ile

His

Gly

Ser

25

Pro

Ser

Asp

Glu

Ala

105

Lys

Thr

Pro

val

Gly Glu

His His

Gly Leu
10

Gly Phe

Glu Lys

Thr Tyr

Asn Ala

75

Asp Thr
90

Met Asp

Thr Lys

Ser Glu

Glu Pro

155

His Thr

Cys Leu
765

His His
780

val Gln

Thr Phe

Arg Leu
45

Tyr Pro
60

Lys Ash

Ala Met

TYr Trp

Gly Pro

125

Ser Thr
140

val Thr

Phe Pro

page 82

Ser Leu Pro

750

Lys

His

Pro

Ser

30

Glu

Asp

Thr

TYyr

Gly

110

Ser

Ala

val

Ala

Tyr

Gly
15

Asp
Trp
Thr
Leu
TYr
95

Gln
val
Ala

Ser

val

val

Gly

Tyr

val

val

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu



Gln

Ser

Ser

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Ser

Ser

Asn

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Ala

Gln

Gly

Pro

Ser

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

Glu

Tyr

Asn

Phe

165

Leu

Thr

val

Pro

Lys

245

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Asn

Leu
405

Tyr
Lys
Asp
Ala
2

Pro
val
val
Gln
Gln
310
Gly
Pro
Thr
Ser
Tyr

390

Tyr

Ser Leu Ser

Thr

Lys

Pro

Lys

val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Arg

185

Thr

val

Phe

Thr

val

265

val

Ser

Leu

Ser

Pro

345

Gln

Ala

Thr

Leu

170

Ser

Cys

Glu

Glu

Leu

250

Ser

Glu

Thr

Asn

Ser

330

Gln

val

val

Pro

Thr
410

val val Thr

Asn

Ser

Gly

Met

Gln

val

Tyr

val

Ser

Glu

Pro

395

val

val

Ile

Glu

His

300

Lys

Glu

Tyr

Leu

Trp

380

val

Asp
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205

Tyr

Pro

Ser

Asp

Asn

285

val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

val

190

His

Gly

Ser

Arg

Pro

270

Ala

val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

175

Pro

Lys

Pro

val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Ser

Pro

Pro

Phe

240

Pro

val

Thr

val

320

Ser

Pro

val

Gly

Asp

400

Trp



Gln Glu Gly Asn val
420

Asn His Tyr Thr Gln
435

Ash Ser Pro GIn Asn
450

Lys val Asn Ser Thr

Ala val Ser Thr Leu
485

Asn Arg Asp Gly Arg
500

Tyr Leu Ile Arg val
515

<210> 23
<211> 430
<212> PRT

Phe

Lys

Glu

Asp

470

Pro

val

Ile

Ser

Ser

val

455

Leu

Ser

Asp

Glu

<213> Artificial Sequence

<220>

<223> Artificial Sequence

<400> 23

Met Asp Leu Asp Ala val Arg
1 5

Pro Gly Asp Thr val
20
Lys Gly Ile Ala Asn
35
Leu Glu Ile Ile Glu

Pro Thr Lys Ser Phe
65

val Phe Leu Phe Ala
85

Lys Asp Gly val phe

Asn
Cys
Ile
Asp
70

Glu

Ala

Ile

Asp

Lys

55

Thr

Asp

Thr

Cys

Leu

440

Leu

Thr

Ser

Ser

Lys
520

Ile

Pro

Phe

40

Pro

Ala

Ser

Ile

Ser
425
Ser
Tyr
Leu
Lys
Ser
505

Leu

Lys

val

25

val

Gly

val

Gly

val

val

Leu

Gly

Leu

Ala

490

Asp

Pro

val

10

Arg

Tyr

Glu

Tyr

Thr
90

Met

Ser

Asp

Lys

475

Glu

val

Ile

Asp

Phe

Ser

Leu

Pro

75

Gly

His Glu
Leu Gly

445

val Ash
460
Arg Tyr

Lys Asn

Thr Ile

Thr val
Ser Gly
TYr Asp

45
Ile val
60

Asp Arg

Ala Tyr

Ala Lys val Lys
Page 84

Ala

430

Lys

Asp

val

Ala

Leu
510

Asn

Ile

30

Pro

Asp

Lys

Ala

Glu

Leu

Ala

Asp

Leu

ASp

495

Ser

Ala
15

Pro
Asnh
Pro
Met
Ile
95

Gly

His

Ser

Gly

Lys

val

Arg

Lys

Ser

val

Asn

Ile

80

Thr

Ala



Pro

Asn

Asn

145

Thr

val

Glu

Leu

Leu

225

Glu

Asn

Leu

Tyr

Met

305

Cys

Thr

Asn

Asn

130

val

Pro

Glu

Ile

Glu

210

Thr

Arg

Gly

Lys

Ser

290

Gly

Glu

Thr

Gly

Asp

Gly

Thr

Thr

Ala

195

val

Lys

Gly

Asp

Ar

27

Ala

Ala

GlIn

Thr

100

Leu

Leu

Asp

Thr

Tyr

180

Gln

Leu

Gly

Leu

Pro

260

Glu

Gly

val

Ile

Asn
340

ser

val

Thr

Thr

165

val

Arg

Met

Ile

Gln

245

Asn

Ile

Ala

Thr

Ala

325

Pro

val

Glu

Thr

150

Asp

Leu

Leu

Glu

Leu

230

Arg

Asn

Thr

Leu

Thr

310

Asp

Leu

Ile

GIn

135

Glu

Asp

Ser

Glu

Trp

215

Gly

Arg

Met

Phe

Ala

295

Glu

Ser

Ile

Lys
150
Lys
Pro
Leu
Ile
Asp
200
Leu
Phe
Arg
Asp
His
280
Ser
val

Gln

Arg

105

Phe

Thr

Ala

Asp

1le

185

val

Lys

val

Phe

Cys

Ala

His

val

Gln

Thr

Ala

170

Pro

Phe

Thr

Phe

val

250

Ala

Ala

Met

Phe

Ar

33

Glu

Glu

Phe

Pro

155

Ala

ser

Ala

Arg

Thr

235

Gln

val

Lys

Gly

Gly

Ser

Asn

val Gly
125

Phe Asp
140
Thr Thr
Ser Leu
Gly Pro
Gly Lys
205
Pro Ile
220
Leu Thr
Asn Ala
Lys Leu
Glu Ile
285

Leu Ile
300
Leu val

His Arg

Arg Met

Page 85

110

Gly Phe

Gly Gly

Pro val

Leu Thr
175

Leu Lys
190

Ash Thr

Leu Ser

val Pro

Leu Ash
255

Tyr Arg
270

Ala Leu

Tyr Asn

Cys Ala

Gln Met

335

val Leu
350

Ala

val

Thr

160

Glu

Ala

Asp

Pro

Ser

240

Gly

Lys

Ser

Arg

Thr

320

val

Ala



Ser Thr Thr Ala Lys Ala Met

Ala Ala Glu Ala Met Asp Ile
370 375

Ala Met Arg Thr Ile Gly Thr
385 390

Asp Asp Leu Leu Glu Asn Leu
40
Gln Met GIn Arg Phe Lys Leu
420

<210> 24

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence

<400> 24
Asp Ile GIn Met Thr Gln Thr
1 5

Asp Arg val ;gr Ile Ser Cys

Leu Ash g;p Tyr Gln GIn Lys

Tyr Tyr Thr Ser Ile Leu His
50 55

Ser Gly Ser Gly Thr Asp Tyr
65 70

Glu Asp Ile Ala ggr Tyr Tyr

Thr Phe Gly Gly Gly Thr Lys

Pro Ser val Phe Ile Phe Pro
115

Thr Ala Ser val val Cys Leu

Glu

360

Ala

His

Gln

Glu

Thr

ser

Pro

40

Ser

Ser

Cys

Leu

Pro

120

Leu

Gln

Ser

Pro

Ala

His

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

ser

Asn

Met

Gln

Ser

TYr

410

His

Ser

10

Ser

Gly

val

Thr

GlIn

90

Ile

Asp

Ala

Ala

Ser

395

GIn

His

Leu

GIn

Thr

Pro

Ile

75

Phe

Lys

Glu

Gly
Ar
38
Ser

Lys

His

Ser

Gly

val

Ser

60

Gly

Asn

Arg

Gln

Asn Phe Tyr
Page 86

Ser

365

Gln

Ala

Arg

His

Ala

Ile

Lys

45

Arg

Asn

Lys

Thr

Leu

125

Pro

Ser

Met

Gly

Met

His
430

Ser

Ser

30

Leu

Phe

Leu

Leu

val

110

Lys

Arg

Glu Gln

val GlIn

Leu Lys

Gly val
415

Leu Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Pro

80

Pro Pro
95
Ala Ala

Ser Gly

Glu Ala



130

Lys val GIn Trp Lys
145

Glu Ser val Thr Glu

165

Ser Thr Leu Thr Leu
180

Ala Cys Glu val Thr
195

Phe Asn Arg Gly Glu
210

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

<220>
<223>

<400

25
214
PRT

val

150

Gln

Ser

His

Cys

135

Asp

Asp

Lys

GlIn

Artificial Sequence

Artificial Sequence

25

gsp Ile Gln Met Ehr GIln Thr

Asp

Leu

His

ser

65

Glu

Thr

Pro

Arg

Asn

TYr

Gly

Asp

Phe

Ser

val

Trp

35

Thr

Ser

Ile

Gly

val
115

Thr

20

Tyr

Ser

Gly

Ala

Gly

Phe

Ile

GIn

Ile

Thr

Thr

85

Gly

Ile

Ser

GIn

Leu

Asp

70

Tyr

Thr

Phe

Cys

Lys

His

55

Tyr

Phe

Lys

Pro

Asn

ser

Ala

Gly

Thr

Ser

Pro

40

Ser

Ser

Cys

Leu

Pro
120

Ala

Lys

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Ser

Leu GlIn
155

Asp Ser
17

Tyr Glu

Ser Ser

Ser Leu
10

Ser Gln

Gly Thr

val pro

Thr Ile

75

GIn Phe
90

Ile Lys

Asp Glu

140

Ser Gly Asn

Thr

Lys

Pro

Ser

Gly

val

Ser

60

Ser

Asn

Arg

Gln

page 87

Tyr

His

val
205

Ala

Ile

Arg

Asn

Lys

Thr

Leu
125

Ser
Lys

190

Thr

Ser

Ser

30

Leu

Phe

Leu

Leu

val

110

Lys

Ser

Leu

175

val

Lys

Leu

15

Asn

Leu

Ser

Glu

Pro

95

Ala

Ser

Gln
160
ser

Tyr

Ser

Gly

Tyr

Ile

Gly

Gln

80

Pro

Ala

Gly



Thr

Lys

145

Glu

ser

Ala

Ala

130

val

Ser

Thr

Cys

Phe Asn

210

<210>
<211>
<212>

<213>

<220>

<223>

<400>
?sp Ile Gln Met ;hr Gln Thr

Ser val val

GIn Trp Lys

val Thr Glu
165

Leu Thr Leu
180

Glu val Thr
195

Arg Gly Glu

26
213
PRT
Artificial Sequence

Asp Arg val Thr Ile

20

Leu Asn Trp Tyr Gln
35

His Tyr Thr Ser Ile
50

Ser Ser Gly Thr Asp

65

Asp Ile Ala Thr Tyr

85

Phe Gly Gly Gly Thr

100

Cys

val

150

Gln

Ser

His

cys

Ser

GlIn

Leu

TYr

70

Phe

Lys

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

26

Cys

Lys

His

55

Ser

Cys

Leu

Leu

Asn

Ser

Ala

Gly
200

Thr

Ser

Pro

40

Ser

Leu

Gln

Glu

Asn

Ala

Lys

185

Leu

Ser

Ala

25

Asp

Gly

Thr

Gln

Ile
105

Asn Phe

Leu Gln
155

Asp Ser

Tyr Glu

Ser Ser

Ser Leu
10

Ser GlIn

Gly Thr

val Pro

Ile Ser
75

Phe Asnh
90

Lys Arg

Tyr
140
Ser
Thr

Lys

Pro

Ser

Gly

val

Ser

60

Asn

Lys

Thr

Page 88

Pro

Gly

Tyr

His

val
205

Ala

Ile

Lys

45

Arg

Leu

Leu

val

Arg

Asn

Ser

Lys

190

Thr

Ser

Ser

30

Leu

Phe

Glu

Pro

Ala
110

Glu

ser

Leu

175

val

Lys

Leu

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ala

Gln

160

Ser

Tyr

Ser

Gly

Tyr

Ile

Gly

Glu

80

Thr

Pro



Ser

Ala

val

145

Ser

Thr

Cys

Asn

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

val Phe Ile

115

Ser val val

130

GIn Trp Lys

val Thr Glu

Leu Thr Leu

180

Glu val Thr

195

Arg Gly Glu
21

27
214
PRT

<220>

<223>
<400>

i
Asp
Leu
His
Ser

Glu

27

Ile Gln Met

Arg val Thr
20

Asn Trp Tyr

35

Tyr Thr Ser

50

Gly Ser Gly

Asp Ile Ala

Phe
Cys
val
Gln
165
Ser
His

Cys

Thr
5

Ile
Gln
Ile
Thr

Thr
85

Pro Pro

Leu Leu
135

Asp Asn
150
AsSp Sser

Lys Ala

Gln Gly

Artificial Sequence

Artificial Sequence

GIn Thr
Ser Cys
Gln Lys
Leu His
55

Asp Tyr
70

Tyr Phe

Ser

120

Asn

Ala

Lys

Asp

Leu
200

Thr

Ser

Pro

40

Ser

Ser

Cys

Asp

Ash

Leu

Asp

TYyr

185

ser

ser

Ala

25

Asp

Gly

Leu

GIn

Glu GIn Leu

Phe Pro

Tyr
140

Gln Ser

Gly
155

Ser Thr

Tyr
170 Y

Glu Lys His

Ser Pro val

Ser sSer

10

Leu

Ser Gln Gly

Gly Thr val

val Ser

60

Pro

Ile
75

Thr Ser

GIn
90

Asn
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Lys
125
Arg

Asn

Lys

Thr
205

Ala

Ile

Lys

45

Arg

Asn

Lys

Ser

Glu

Ser

Leu

val

190

Lys

Ser

Ser

30

Leu

Phe

Leu

Pro

Gly

Ala

Gin

Ser

175

Tyr

Ser

Leu

15

Asn

Leu

Ser

Glu

Pro
95

Thr

Lys

Glu

160

Ser

Ala

Phe

Gly

Tyr

Ile

Gly

GIn

80

Pro



Thr Phe Gly Gly Gly Thr Lys
100

Pro Ser val phe Ile Phe Pro
115

Thr Ala Ser val val Cys Leu
130 135

Lys val GIn Trp Lys val Asp
145 150

Glu Ser val Thr Glu Gln Asp
165

Ser Thr Leu Thr Leu Ser Lys
180

Ala Cys Glu val Thr His Gln
195

Phe Asn Arg Gly Glu Cys
210

<210> 28

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Artificial Sequence

<400> 28

Asp Ile GIn Met Thr GIn Thr
1 5

Asp Arg val Thr Ile Ser Cys

20
Leu Asn ;rp Tyr Gln GIn Lys
5
His Egr Thr Ser Ile Leu His

Ser Gly Ser Gly Thr Asp Tyr
65 70

Glu Asp Ile Ala Thr Tyr Phe

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly

Thr

Ser

Pro

40

ser

Ser

Cys

= o
e

Ser

Asn

Ala

Lys

Asp

Leu

Ser

Ala

25

Asp

Gly

Leu

Glin

Ile

Asp

Asn

Leu

Asp

Tyr

ser

Ser

10

sSer

Gly

val

Thr

Lys

Glu

Phe

Gln

155

ser

Glu

ser

Leu

Gln

Thr

Pro

Ile
75

Arg

Gln

Tyr

140

ser

Thr

Lys

Pro

Ser

Gly

val

Ser

60

Ser

GIn Phe Asn
page 90

Thr

Leu

125

Pro

Gly

Tyr

His

val
205

Thr

Ile

Lys

45

Arg

Asn

Lys

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Ser

30

Leu

Phe

Leu

Leu

Ala

Ser

Glu

ser

Leu

175

val

Lys

Leu

15

Asn

Leu

Ser

Glu

Pro

Ala

Gly

Ala

Gln

160

ser

Tyr

Ser

Gly

Tyr

Ile

Gly

Gln

80

Pro



Thr

Pro

Thr

Ser

Ala

Phe

Phe Gly

Ser val
115

Ala Ser
130

5 val Gln

Ser val

Thr Leu

Cys Glu
195

Asn Ar
210 g

<210> 29
<211> 448
<212> PRT

<213>

<220>

<223>

<400> 29

1

85
o
Phe Ile
val val
Trp Lys
Thr Glu

165

Thr Leu
180

val Thr

Gly Glu

Thr Lys
Phe Pro
Cys Leu
135
val Asp
150
Gln Asp
Ser Lys

His GIn

Cys

Artificial Sequence

Artificial Sequence

Glu val Lys Leu ga1 Glu Ser

Ser Leu Lys Egu Ser Cys Ala

Tyr Met g§r Trp val Arg Gln

Ala Tyr Ile Asn Ser Gly Gly
50 55

Lys Gly Arg Phe Thr Ile Ser
65 70

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly

Gly
Thr
Thr
40

Gly

Arg

Glu

105

Ser

Asn

Ala

Lys

Asp

Leu

Gly
Ser
25

Pro

Ser

Asp

90

Ile

Asp

Asn

Leu

Asp

Tyr

Ser

Gly
10

Gly
Glu

Thr

Ash

Lys

Glu

Phe

Gln

155

ser

Glu

Ser

Leu

Phe

Lys

Tyr

Ala
75

Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

val
Thr
Arg

60

Lys
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Thr

Leu

125

Pro

Gly

Tyr

His

val
205

Gln
Phe
Leu
45

Pro

Asn

val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

Ser

30

Glu

AsSp

Thr

95

Ala

Ser

Glu

Ser

Leu

175

val

Lys

Gly
15

Asp
Trp

Thr

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly

Tyr

val

val



Leu

Ala

Thr

Pro

Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Gln

Arg

Ser

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Met

Arg

val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

val

Ser

Ser

Gly

100

Thr

Pro

val

Ala

Gly

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Arg

85

Leu

val

Cys

Lys

Leu

165

Leu

Thr

val

Pro

Tyr

Glu

His

Lys

Leu

Pro

Ser

Ser

Tyr

Lys

Asp

Ala

230

Pro

val

val

Gln

Gln

310

Gly

Lys

Phe

Ser

Arg

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

val

Asp

Phe

295

Asp

Leu

Ser

His

Ala

120

ser

Phe

Gly

Leu

Tyr

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Ala

105

Lys

Thr

Pro

val

Ser

185

Thr

val

Phe

Thr

val

265

val

Ser

Leu

Ser

Asp

90

Met

Thr

Ser

Glu

His

170

ser

Cys

Glu

Glu

Leu

250

Ser

Glu

Thr

Asn

Thr

Asp

Lys

Glu

Pro

155

Thr

val

Asn

Ser

Gly

Met

Gln

val

Tyr

Gly
315

Ala

Tyr

Gly

Ser

140

val

Phe

val

val

Lys

220

Gly

Ile

Glu

His

Arg

300

Lys

Ser Ile Glu
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Met

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

val

Glu

Lys

Tyr
Gly
1

Ser
Ala
val
Ala
val
190
His
Gly
Ser
Arg
Pro
270
Ala
val

Tyr

Thr

Tyr

95

GIn

val

Ala

Ser

val

175

Pro

Lys

Pro

val

Thr

255

Glu

Lys

ser

Lys

Ile

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

val

Thr

val

Cys

320

Ser



Lys

Ser

Lys

Gln

385

Gly

Gln

Ash

Ala

Gln

Gly

Pro

Ser

Glu

His

<210>
<211>
<212>

<213>

<220

<223>

<400>

Lys

Glu

355

Phe

Glu

Phe

Gly

TYr
435

30
448
PRT
Artificial Seguence

Gly

Glu

Tyr

Asn

Phe

Asn

420

Thr

325

Gln

Met

Pro

Asn

Leu

405

val

Gln

Pro

Thr

ser

Tyr

390

TYr

Phe

Lys

Arg

Lys

As

37t

Lys

Ser

Ser

Ser

Artificial Sequence
30

§1u val Asn Leu gaT Glu Ser

Ser Leu Lys val Ser Cys val
20

Tyr Met ;gr Trp val Arg Gln

Ala Tyr Ile Asn Ser Gly Gly
50 55

Lys Gly Arg Phe Thr Ile Ser
65 70

Leu Gln Met Ser grg Leu Lys
5

Glu

Asn

360

Ile

Thr

Arg

Cys

Leu
440

Gly

Thr

Thr

40

Gly

Arg

Ser

Pro

345

GIn

Ala

Thr

Leu

Ser

425

Ser

Gly

Ser

25

Pro

Ser

Asp

Glu

330

Gln

val

val

Pro

Thr

410

val

Leu

Gly
10

Gly
Glu

Thr

Asn

val

Ser

Glu

Pro

395

val

Met

Ser

Leu

Phe

Lys

Tyr

Ala
75

Tyr

Leu

Trp

380

val

Asp

His

Leu

val

Thr

Arg

Tyr

60

Lys

Asp Thr Ala
90
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Thr

Thr

365

Glu

Leu

Lys

Glu

Gln

Phe

Leu

45

Pro

AsSn

Met

335

Leu Pro
350

Cys Leu

5er Asn

Asp Ser .

Ser Arg
415

Ala Leu
430

Lys Ala

Pro Gly
15

Ser Asp

30

Glu Trp

Asp Thr

Ser Leu

Tyr Tyr
95

Pro
val
Gly
As

40

Trp
His

Ser

Gly
Tyr
val
val

8"

Cys



Ala

Thr

Pro

Gly

Ash

Gln

ser

Ser

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Ala

Arg

val

115

Ala

Leu

Gly

ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

val

Ser

Lys

Gly

Thr

Pro

val

Ala

Gly

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

Leu

val

Cys

Lys

Leu

165

Leu

Thr

val

Pro

Lys

val

Tyr

Glu

His

Lys

Gln

Pro

Ser

Ser

150

Thr

TYr

Lys

Asp

Ala

230

Pro

val

val

Gln

Gln

310

Gly

Pro

Phe

val

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

val

Asp

Phe

295

Asp

Leu

Arg

His

Ala

120

Ser

Phe

Gly

Leu

TYyr

200

Arg

Glu

Asp

Asp

Trp

Pro

Glu

Ala

105

Ser

Thr

Pro

val

Ser

185

Thr

val

Phe

Thr

val

265

val

Ser

Leu

Ser

Pro

Met Asp Tyr

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Glu

Leu

250

Ser

Glu

Thr

Asnh

Ser
330

Lys

Glu

Gly

Ser
140

Pro val

155

Thr

val

Asn

Ser

Gly

Met

GIn

val

Tyr

Gly

315

Ile

Phe

val

val

Lys

Gly

Ile

Glu

His

Ar

30

Lys

Glu

Gln val Tyr
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Trp

Pro

125

Thr

Thr

Pro

Thr

205

Tyr

Pro

Ser

Asp

Ash

285

val

Glu

Lys

Thr

Gly

110

Ser

Ala

val

Ala

val

190

His

Gly

Ser

Arg

Pro

270

Ala

val

Tyr

Thr

Leu

Gln

val

Ala

Ser

val

175

Pro

Lys

Pro

val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

phe

240

Pro

val

Thr

val

Cys

320

Ser

Pro



ser

Lys

Gin

385

Gly

Gln

Asn

GIn

340

Glu Glu Met

355

Gly phe Tyr Pro

370

Pro

Ser

Glu

His

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Glu val Lys Leu
1

Ser

Tyr

Ala

Leu

Ala

Leu

Met

TYyr

Gly

Gln

Arg

Glu

Asn

Asn

Phe Phe Leu

Gly

Tyr
435

31

1100
PRT
Artificial Sequence

Lys

Arg

Met

Arg

Asn
420

Thr

Leu

20

Trp

Asn

Phe

Ser

Gly

405

val

Gln

Thr
Ser
Tyr
350
Tyr
Phe

Lys

Lys

Asp

375

Lys

Ser

Ser

Ser

Artificial Seguence
31

ga] Glu Ser

ser

val

Ser

Thr

Arg

85

Leu

Cys

Arg

Gly

Ile

70

Leu

Pro

Ala

Gln

Gly

55

Ser

Lys

Phe

Asn

360

Ile

Thr

Arg

Cys

Leu
440

Gly

Thr

Thr

40

Gly

Arg

Ser

His

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Gly

ser

25

Pro

Ser

Asp

Glu

Ala
105

val

val

Pro

Thr

410

val

Leu

Gly

10

Gly

Glu

Thr

Asn

Asp
90

Ser

Glu

Pro

395

val

Met

Ser

Leu

Phe

Lys

TYr

Ala

75

Thr

Leu
Trp
380
val
Asp

His

Leu

val
Thr
Arg
Tyr
6

Lys

Ala

Met Asp Tyr
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Thr

365

Glu

Leu

Lys

Glu

GIn

Phe

Leu

45

Pro

Asn

Met

Trp

350

Cys

Ser

Asp

Ser

Ala

430

Lys

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gl
110

Leu
Asn
Ser
Ar

415
Leu

Ala

‘{}Y
Asp
Trp
Thr
Leu
23

Gln

val

Gly

As
40

g Trp

His

Ser

Gly

Tyr

val

val

Tyr

80

cys

Gly



Thr

Pro

Gln

Ser

ser

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Ser

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

val

Phe

Pro

290

Thr

val

Ala

GIn

val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

val

Ser

Lys

Glu

Thr

Pro

val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

val

Cys

Lys

Leu

165

Leu

Thr

val

Pro

Lys

245

val

Tyr

Glu

His

Lys

325

Gln

Met

Ser

Ser

Tyr

Lys

Asp

Ala

230

Pro

val

val

Gln

Gln

310

Gly

Pro

Thr

Ser

Arg

Tyr

Ser

Ser

Thr

Lys

Pro

Lys

val

Asp

Phe

295

Asp

Leu

Arg

Lys

Ala

120

ser

Phe

Gly

Leu

TYyr

200

Arg

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

Lys

Thr

Pro

val

Ser

185

Thr

val

Phe

Thr

val

265

val

sSer

Leu

Ser

Pro

345

GIn

Thr Lys

Ser Glu

Glu Pro
155

His Thr
170

Ser val

Cys Asn

Glu Ser

Glu Gly
235

Leu Met
250

Ser GlIn

Glu val

Thr Tyr

Asn Gly

315

Ser Ile
330

GIn val

val Ser

Gly Pro Ser

Ser
140
val
Phe
val
val
Lys
220
Gly
Ile
Glu
His
Ar

30

Lys
Glu

TYyr

Leu
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125

Thr

Thr

Pro

Thr

205

Tyr

Pro

Ser

Asp

Asn

285

val

Glu

Lys

Thr

Thr

Ala

val

Ala

val

190

His

Gly

Ser

Arg

Pro

270

Ala

val

Tyr

Thr

Leu

350

Cys

val

Ala

Ser

val

175

Pro

Lys

Pro

val

Thr

255

Glu

Lys

ser

Lys

Ile

335

Pro

Leu

Phe
Leu
Trp
160
Leu
Ser
Pro
Pro
Phe
240
Pro
val
Thr
val
Cys
350
Ser

Pro

val



Lys

Gln

385

Gly

Gln

Asn

Gln

Pro

465

Gly

Lys

Ile

Leu

Pro

545

val

Lys

Thr

Gly

Pro

Ser

Glu

His

Thr

450

Thr

Ala

Ile

val

Leu

530

Ser

Ala

Giu

val

355

Phe

Glu

Phe

Gly

Tyr

435

Pro

Asn

Arg

Arg

Leu

Thr

Ala

Thr
595

Tyr

Asn

Phe

Asn

420

Thr

Thr

Asn

Ala

Leu

500

Ala

Thr

Gln

Leu

Leu

580

Pro

Pro

Asn

Leu

405

val

Gln

Asn

Ser

Ser

485

Arg

Ser

Ser

Thr

Tyr

Asp

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Thr

Asn

470

Ile

Pro

Arg

Glu

Lys

Ala

Asp

375

Lys

Ser

Ser

Ser

Ile

455

Pro

Leu

Gly

Glu

Gly

Ser

val

Ile

Thr

360

Ile

Thr

Arg

Cys

Leu

440

Ser

Lys

Ser

Gly

Leu

520

Cys

Glu

His

Glu

Ala
600

Ala

Thr

Leu

Ser

425

Ser

val

Pro

Gly

Lys

Glu

Arg

Glu

Gln

Glu

585

Thr

val

Pro

Thr

410

val

Leu

Thr

Asn

Gly

Lys

Arg

Gln

Leu

570

Glu

Pro

Glu

Pro

395

val

Met

Ser

Pro

Pro

475

Glu

Lys

Phe

Ile

Arg

ITe

Gln

Ser

Trp

380

val

Asp

His

Leu

Thr

460

Ala

Leu

Tyr

Ala

Leu

540

Ser

Glu

Asn

Ala
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365

Glu

Leu

Lys

Glu

Gly

Asn

Ser

Asp

Lys

val

525

Gly

Leu

Ile

Lys

Ile
605

Ser

Asp

Ser

Ala

430

Lys

Asn

Leu

Arg

Leu

510

Asn

Gln

Tyr

Lys

Ser

590

val

Ash

Ser

Arg

Leu

Ala

Ser

Glu

Trp

Lys

Pro

Leu

Asn

ASp

val

Thr

Gly

Asp

400

Trp

His

Ser

Thr

Met

480

Glu

His

Gly

GIn

Thr

560

Thr

Asp

Thr



Ile

Ser

625

Arg

Glu

Asp

val

705

Tyr

GIn

Arg

Pro

His

785

val

Leu

Thr

Pro

Thr

610

Lys

Ala

Lys

Cys

Ar

69

Leu

Ser

Gly

Tyr

Glu

770

Pro

Trp

His

val

Ser
850

Pro

Arg

Glu

His

Ala

675

Pro

Ser

Gln

Tyr

Pro

755

Lys

Met

Lys

Pro

Ala

835

Ala

Thr

ser

Pro

Gly

Trp

Gln

His

Lys

Phe

740

Leu

val

Ser

Phe

Glu

820

Ala

Ala

Ala

val

Ala

645

Ala

Leu

val

Phe

Arg

Pro

Thr

Glu

Leu

Asp

805

Tyr

Thr

Gln

Thr

val

630

Ala

Ile

Glu

Pro

Leu

710

Gln

Asp

Phe

Glu

His

790

Ser

Tyr

Ala

Phe

Thr

615

Gly

Asp

Thr

Ala

Leu

695

Lys

Asp

Trp

Gly

Ala

775

Gly

Arg

Lys

Pro

Ala
855

Lys

Trp

Gly

Ser

Gin

680

Arg

Glu

Ile

Gln

Trp

760

Asn

Met

Leu

Asp

Thr

840

Gln

Pro

Pro

val

ser

665

Glu

Pro

Lys

Leu

Asn

745

Cys

Glu

Asp

Ala

Gln

val Asp Met Gly Gly

Thr

Gly

650

Asn

Glu

Met

Gly

Asp

730

Tyr

Phe

Gly

Asp

Phe

810

Glu

Thr

Ala

val

635

Ala

Thr

GTu

Thr

Gly

715

Leu

Thr

Lys

Glu

Pro

795

His

Phe

Pro

Ala

620

Arg

val

Ala

Glu

Tyr

Leu

Trp

Pro

Leu

Asn

780

Glu

His

Thr

Thr

Ala
860
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Glu

Ser

Ala

val

685

Lys

Glu

val

Gly

val

765

Asn

Arg

Met

Asn

val

845

Asp

Arg

Arg

Asn

670

Gly

Gly

Gly

Tyr

Pro

750

Pro

Ser

Glu

Ala

Gly

Asnh

Thr

Lys

Met

Asp

655

Asn

Phe

Ala

Leu

His

735

Gly

val

Leu

val

Arg

815

Ser

Ala

Gly

Trp

Arg

Leu

Ala

Pro

Leu

Ile

720

Thr

Ile

Glu

Leu

Leu

800

Glu

Ile

Thr

His



ser
865

Gln

Asn

Ile

Gly

Ala

Asn

Gly

Asp

Arg

Lys

Asp

Glu

His

Asn

Met

val

Ala

Thr

930

Asn

Pro

Gly

Pro

Leu Asn

Gln

val

val

Leu

915

val

Glu

Ile

Thr

Pro
995

1010

Ile Arg
1025

Phe Tyr
1040

Asn Trp Met Thr Glu
1055

Cys

1070

Glu Met
1085

His

Lys

1100

val

His

Glu

900

Ser

Gly

Glu

Ala

Thr

980

Ile

Ser

Gin

885

Glu

Glu

Gly

Ala

Pro

965

ser

Pro

Gln Asn
870

Ala Ile

Lys Ala

Gly Ala

His Gln

935

Ala Glu
950
Gly Gln

Thr Leu

val Gly

Tyr

Ser

Phe

Thr

920

Ala

Trp

Met

Gln

Glu

1000

Pro Ile val GIn Asn Ile Gln Gly
875 880

Pro Arg Thr Leu Asn Ala Trp Vval
89 895

Ser Pro Glu val Ile Pro Met Phe
905 910

Pro Gln Asp Leu Sgg Thir Met Leu

Ala Met GIn Met Leu Lys Glu Thr
940

Asp Arg val His Pro val His Ala
955 960

Arg Glu Pro Arg Gly Ser Ile

As

970 97

Glu Gln Ile Gly Trp Met Thr His
985 990

ITe Tyr Lys Arg Trp Ile Ile Leu
1005

Lys Ile val Arg Met Tyr Ser Pro Thr Ser Ile Leu
1015 1020

Gln Gly Pro

Lys Thr Leu

Thr Ile Leu

Met Thr Ala

Lys

Glu Pro Phe Arg Asp Tyr val Asp

1030

1045

1060

Lys

1035

Arg Ala Glu GIn Ala Ser Gln Glu val

1050

Thr Leu Leu val GIn Asn Ala Asn Pro

1065

Ala Leu Gly Pro Gly Ala Thr Leu

1075

1030

1080

GIn Gly val Gly His His His His

1095
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<210>
<211>
<212>
<213>

<220>

<223>

<400>

32

475
PRT
Artificial Sequence

Artificial Sequence
32

?et Asp Leu Asp ?1a val Arg

Pro

Lys

Leu

Pro

65

val

Lys

Pro

Asn

Asn

145

Thr

His

Asp

Gly Asp Thr
20

Gly

Glu

50

Thr

Phe

Asp

Asn

Asn

130

val

Pro

GIn

Ala

Ile

35

Ile

Lys

Leu

Gly

Gly

Asp

Gly

Thr

Leu

Asn
195

Ala

1le

ser

Phe

val

100

Leu

Leu

Asp

Thr

Leu

180

Leu

val

Asn

Glu

Phe

Ala

85

Phe

Ser

val

Thr

Thr

165

Cys

Leu

Asn

Cys

Ile

Asp

70

Glu

Ala

val

Glu

Thr

150

Asp

Cys

Asn

Ile

Asp

Lys

55

Thr

Asp

Thr

Ile

Gln

135

Glu

Asp

Glu

Asp

Pro
Phe
40

Pro
Ala
Ser
Ile
Lys
120
Lys
Pro

Leu

val

200

Lys

val

25

val

Gly

val

Gly

val

105

Phe

Thr

Ala

Asp

Glu

185

val

val

10

Arg

Tyr

Glu

Tyr

Thr

90

Ala

val

Gln

Thr

Ala

170

Thr

Leu

Asp

phe

Ser

Leu

Pro

75

Gly

Lys

Glu

Phe

Pro

155

Ala

Ile

Arg

Thr

ser

Tyr

Ile

60

Asp

Ala

val

val

Phe

140

Thr

Ser

Arg

Ala
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val

Gly

Asp

45

val

Arg

Tyr

Lys

Gly

Asp

Thr

Leu

Arg

Met
205

Asn

Ile

30

Pro

Asp

Lys

Ala

Glu

110

Gly

Gly

Pro

Glu

Ala

190

Leu

Ala

15

Pro

Asn

Pro

Met

Ile

95

Gly

Phe

Gly

val

Met

175

Tyr

Lys

Lys

Ser

val

Asn

Ile

80

Thr

Ala

Ala

val

Thr

160

Glu

Pro

Ala



Glu

Glu

225

val

Asn

Leu

Glu

Ser

305

Lys

Arg

Phe

Ala

385

Tyr

Cys

Leu

Glu

Glu

210

Val

cys

Tyr

Gln

Thr

290

Ile

Leu

Phe

Lys

Ile

370

val

Arg

Leu

Arg

Glu
450

Thr

Leu

Glu

Leu

Leu

275

Ile

Arg

Lys

Leu

His

355

Ser

GIn

Leu

Arg

Gln

435

Glu

Cys

Pro

Glu

Asp

Leu

Pro

Pro

Trp

Ser

340

Ala

Asn

Gly

Thr

Ala

420

Ala

Glu

Ala

Ser

Gln

245

Arg

Gly

Leu

Glu

Asn

325

Lys

Gln

Pro

Leu

Arg

Cys

Gln

Glu

Pro

Met

230

Lys

Phe

Ala

Thr

Glu

310

Leu

Met

Thr

Pro

Asn

390

Phe

Gin

Gln

Glu

Ser

215

Arg

Cys

Leu

Thr

Ala

295

Leu

Ala

Pro

Phe

Ser

375

Leu

Leu

Glu

Asn

val
455

val

Lys

Glu

Ser

Cys

280

Glu

Leu

Ala

Glu

val

360

Met

Arg

Ser

Gln

Met

440

ASp

ser

ITe

Glu

Leu

265

Met

Lys

Gln

Met

Ala

345

Ala

val

Ser

Arg

Ile

425

Asp

Leu

Tyr

val

Glu

250

Glu

Phe

Leu

Met

Thr

330

Glu

Leu

Ala

Pro

val

410

Glu

Pro

Phe

Ala

235

val

Pro

val

Cys

Glu

315

Pro

Glu

Cys

Ala

Asn

395

Ile

Ala

Lys

Lys

0
Thr
Phe
val
Ala
Ile
300
Leu
His
Asn
Ala
Gly
Asnh
Lys
Leu

Ala

Ala Cys Thr

460
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Cys

Trp

Pro

Lys

Ser

285

Tyr

Leu

Asp

Lys

Thr

365

Ser

Phe

Cys

Leu

Ala

445

Pro

val

Met

Leu

Lys

270

Lys

Thr

Leu

Phe

Gln

350

Asp

val

Leu

Asp

Glu

430

Glu

Thr

Gln

Leu

Ala

255

Ser

Met

Asp

val

Ile

Ile

val

val

Ser

Pro

415

Ser

Glu

Asp

Lys

Glu

240

Met

Arg

Lys

Asn

Asn

320

Glu

Ile

Lys

Ala

Tyr

Asp

Ser

Glu

val



Arg Asp val Asp Ile His His His His His His
465 470 475
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