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Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Thr

Pro

195

Val

Asn

Ser

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ala

Glu

180

Ser

Ala

Trp

Thr

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg
245

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Gln

Leu

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro
250

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly

220

Tyr

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Ser

205

Val

Asp

Asn

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Val

His
255

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu



Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Phe

Asp

Lys

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr
450

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asn

Leu

435

Ile

Ile

260

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

Val

420

Met

Asn

Ser

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu

405

Pro

Asn

Gly

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

390

Arg

Phe

Pro

Ser

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Gly
455

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Ser

Ile

440

Gln

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Ser

425

Asp

Asn

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gln

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Ala

Tyr

Gln

Ser

Phe

Arg

300

Lys

Ser

Leu

Leu

380

Cys

Gln

His

Leu

Thr
460

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Leu

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Lys

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Phe

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu

Leu

Ser

Ser



Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Trp

595

Asp

Gly

Pro

Pro

Ser
675

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val

580

Val

Val

Asn

Pro

Thr

660

Thr

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

Asn

Leu

His

630

Gln

Phe

Gln

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Gln

Gln

615

Pro

Ile

Asn

Val

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Gly

600

Gly

Ser

Leu

Lys

Ser
680

Val

Val

Gly

505

Gly

Leu

Val

Thr

Gln

585

Ile

Pro

Pro

Ile

Asp

665

Val

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

Pro

Trp

Met

635

Asn

Leu

Ile

Arg

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Gly

Ala

620

Gly

Thr

Asn

Glu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp
685

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln

590

Val

Ile

Phe

Val

Phe

670

Glu

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Trp

Pro

Gly

Pro

655

Ile

Leu

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln

Gln

His

Met

640

Ala

Thr

Gln



Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu

690

Tyr Tyr
705

Tyr Ser

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

<220>
<223>

<400>
Met Ala
1

Glu Gly

Lys Pro

Gly Tyr

50

Val Asn

65

Arg Gln

Asp Ala

Asn Leu

695

Lys Ser Asn Asn Val
710

Glu Pro Arg Pro Ile
725

10
735
PRT
Artificial Sequence

Synthetic amino acid
10

Ala Asp Gly Tyr Leu

Ile Arg GlIn Trp Trp
20

Ala Glu Arg His Lys
35

Lys Tyr Leu Gly Pro
55

Glu Ala Asp Ala Ala
70

Leu Asp Ser Gly Asp
85

Glu Phe Gln Glu Arg
100

Gly Arg Ala Val Phe
115

Glu Phe Ala

Gly Thr Arg
730

sequence

Pro Asp Trp
10

Lys Leu Lys
25

Asp Asp Ser
40

Phe Asn Gly

Ala Leu Glu

Asn Pro Tyr
90

Leu Lys Glu
105

Gln Ala Lys
120

Ile

Val

715

Tyr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Gln Tyr Thr Ser

700

Asn

Leu

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Thr Glu Gly

Thr Arg Asn

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val
125

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Asn

Val

720

Leu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Lys

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asp

Ala

465

Pro

Asn

Arg

Asp

Gln
545

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr
550

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Ser

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asn

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu
555

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr
560



Asp

Gly

Ala

Arg

Asp

625

His

Pro

Tyr

Glu

Asn

705

Ser

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

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

<220>
<223>

Glu

Val

Val

595

Val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

11
736
PRT

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Val

Arg

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Trp

Val

710

Ile

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Asn

695

Asp

Gly

Artificial Sequence

Synthetic amino acid sequence

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val

680

Pro

Phe

Thr

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

Glu

Thr

Arg

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Val

Val

Tyr
730

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Asp

715

Leu

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu

685

Thr

Asn

Arg

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Val

Gln
735

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys

Tyr

Tyr
720



<400>

11

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Leu

Lys

Asp

Thr

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Ile

Gly

Ser

Pro
195

Asp

Arg

20

Glu

Tyr

Ala

Lys

Phe

100

Val

Glu

Lys

Glu

180

Ala

Gly

Gln

Arg

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ala

Tyr

Trp

His

Gly

Ala

70

Gly

Gln

Val

Gln

Pro

150

Pro

Val

Val

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Gly

Gln

Lys

Asp

Pro
200

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Glu

Pro

Lys

Pro

185

Thr

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Gly

Lys

Thr

Asp

Arg

170

Gln

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Glu

Gly

Gly

Asp

60

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Thr

Phe

Gly

Ser
205

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly



Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Ser

385

Ser

Glu

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val

370

Gln

Gln

Asp

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

Val

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Val

Leu

Pro
420

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Val

Gly

Arg

405

Phe

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Arg

390

Thr

His

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln

375

Ser

Gly

Ser

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Glu

360

Tyr

Ser

Asn

Ser

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Phe

Asn

Tyr
425

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Cys

395

Thr

His

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Asp

Pro

Thr

380

Leu

Phe

Ser

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gln

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Ser
430

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr

415

Leu

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe

Asp



Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr
625

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

Met

435

Asn

Ser

Cys

Ser

Glu

515

Lys

Ser

Glu

Thr

Asp

595

Asp

Gly

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Val

Leu

His
630

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Leu

Gly

600

Gly

Ser

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met
635

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Val

Ser

Gly

Ala

620

Gly

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu
640



Lys

Asn

Gln

Lys

Tyr

705

Tyr

Asn

Pro

Tyr

Glu

690

Ala

Thr

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

<220>
<223>

<400>

Pro Pro Pro Gln Ile
645

Pro Ala Glu Phe Ser
660

Ser Thr Gly Gln Vval
675

Asn Ser Lys Arg Trp
695

Lys Ser Ala Asn Val
710

Glu Pro Arg Pro Ile
725

12
736
PRT
Artificial Sequence

Synthetic amino acid

12

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Gly Tyr Lys Tyr Leu Gly Pro

50

55

Val Asn Glu Ala Asp Ala Ala

65

70

Leu Ile Lys
650

Ala Thr Lys
665

Ser Val Glu
680

Asn Pro Glu

Asp Phe Thr

Gly Thr Arg
730

sequence

Pro Asp Trp
10

Lys Leu Lys
25

Asp Asp Ser
40

Phe Asn Gly

Ala Leu Glu

Asn

Phe

Ile

Val

Val

715

Tyr

Leu

Pro

Arg

Leu

His
75

Thr

Ala

Glu

Gln

700

Asp

Leu

Glu

Gly

Gly

Asp

60

Asp

Pro

Ser

Trp

685

Tyr

Asn

Thr

Asp

Pro

Leu

45

Lys

Lys

Val

Phe

670

Glu

Thr

Asn

Arg

Thr

Pro

30

Val

Gly

Ala

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Leu

15

Pro

Leu

Glu

Tyr

Ala

Thr

Gln

Asn

Leu

720

Leu

Ser

Pro

Pro

Pro

Asp
80



Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Gln

Ala

Leu

Gly

130

Leu

Lys

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys
290

Leu

Glu

Gly

115

Leu

Ile

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Lys

Phe

100

Arg

Val

Glu

Lys

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Gln

Val

Gln

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg
295

Asn

Leu

Gln

120

Gly

Gln

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Pro

Gln

105

Ala

Glu

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Tyr

90

Gly

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Tyr

Ser

Asp

Leu
300

Tyr

Ser

Val

125

Gly

Thr

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn



Trp

305

Val

Leu

Tyr

Asp

Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Lys

Thr

Val

Val

370

Gln

Gln

Asp

Leu

Gln

450

Gly

Pro

Asn

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Arg

Val

Thr

340

Gly

Met

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn
500

Pro

Thr

325

Val

Ser

Val

Gly

Arg

405

Phe

Pro

Ser

Thr

Arg

485

Phe

Lys

310

Thr

Gln

Ala

Pro

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Arg

Asn

Val

His

Gln

375

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Leu

Asp

Phe

Glu

360

Tyr

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Asn

Gly

Ser

345

Gly

Gly

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly
505

Phe

Val

330

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Lys

315

Thr

Ser

Leu

Leu

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Leu

Thr

Asp

Pro

Thr

380

Leu

Phe

Ser

Tyr

Asp

460

Thr

Lys

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn
510

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn



Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

Asn

Pro

Tyr

Glu

690

Ala

Thr

Glu

515

Lys

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Ile

Phe

Ala

550

Ile

Val

Ala

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Pro

520

Pro

Asn

Ala

Leu

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Met

Val

540

Asp

Val

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Leu



<210> 13

<211> 736

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic amino acid sequence

<400> 13
Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asp Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

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

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ser Gly Ile Gly
145 150 155 160

Lys Thr Gly Gln Gln Pro Ala Lys Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175



Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val
370

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln
375

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Ser

Gly

Ser

345

Gly

Gly

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr
380

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly



Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Gln

Gln

Glu

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Glu

Ser

Glu

Thr

Asp
595

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Gly

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Ala

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Phe

Gly
600

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Leu

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Asp

Val

Ser

Gly

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met
605

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln



Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Arg

610

Asp

Asn

Pro

Tyr

Glu

690

Ala

Thr

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

<220>
<223>

<400>
gcggaagctt cgatcaacta cgc

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

<220>
<223>

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

14
23
DNA

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Gln

615

Pro

Ile

Ser

Val

Trp

695

Ile

Ile

Artificial Sequence

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Artificial nucleic acid sequence

14

15
41
DNA

Artificial Sequence

Synthetic nucleic acid sequence

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Gln

23



<400> 15

ggggcggecg caattacaga ttacgagtca ggtatctggt g 41
<210> 16

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

<220>

<221> misc_feature

<222> (5)..(6)

<223> n is a, c, g, or t

<400> 16

cattnnkgac cagtctagga actgg 25
<210> 17

<211> 90

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

220>

<221> misc_feature

<222> (21)..(22)

<223> n is a, c, g, or t

<220>

<221> misc_feature

<222> (69)..(79)

<223> nis a, c, g, or t

<400> 17

gccacaagga cgatgaagaa nnkttttttc ctcagagcgg ggttctcatc tttgggaagc 60
aaggctcann kaaaacaagt gtggacattg 90
<210> 18

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence



<220>

<221> misc_feature

<222> (18)..(19)

<223> nis a, c, g, or t

<400> 18
ccaacctcca gagaggcnnk agacaagcag ctacc

<210> 19
<211> 57
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

<220>

<221> misc_feature

<222> (18)..(19)

<223> nis a, c, g, or t

220>

<221> misc_feature

<222> (42)..(43)

<223> n is a, c, g, or t

<400> 19
ccaactacaa caagtctnnk aatgtggact ttactgtgga cnnkaatggc gtgtatt

<210> 20
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

<400> 20
catgggaaag gtgccagacg

<210> 21
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

35

57

20



<400> 21
accatcggca

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

22
2208
DNA

<220>
<223>

<400> 22
atggctgccg

cagtggtgga
gacagcaggsg
aagggagagc
cggcagctcg
caggaacgcc
gcgaaaaaga
ggaaaaaaga
aaggegggcc
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccge
aacaacggga

cagatgctgc

gccatacctg

Artificial Sequence

Synthetic nucleic acid sequence

atggttatct tccagattgg ctcgaggaca

agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
acccccagcec
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagc
gtcaggcagt

gtaccggtaa

tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgcecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct

caactttacc

ccaccaaagc
aagtacctcg
gcggecctceg
ctcaagtaca
gggggcraacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaagttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact

ttcagctaca

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
ccccctectgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggc
agtatggata
gcctggagta

cttttgagga

aggaataaga
gcataaggac
cggactcgac
agcctatgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggsg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct

cgttcctttc

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
cttccaggca
attccacaca
caccctcctc
ttcagtgcgg
gagatcgagt
acttccaact
tcagagcctc
<210>
<211>

<212>
<213>

23
2211
DNA

<220>
<223>

<400> 23
atggctgctg

cagtggtgga
gacagcaggsg
aagggagagc
cagcagctca

cagcagcggc

acgctcacag
acttgagcag
aggccggagc
gccagcageg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
agagaggcaa
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
aggccggtga

ttcagggcga

ccagagtctg
aacagacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cagacaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

Artificial Sequence

tccagattgg
tggcccacca
tcctgggtac
ggcagacgca
caacccctac

cacatcgttt

gaccgtctca
ccaagtggaa
cggaaccagt
acatctgcgg
aatggcagag
gaaaagtttt
agtgtggaca
gtggctacgg
gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

Synthetic nucleic acid sequence

ctcgaggaca
ccaccaaagc
aagtacctcg

gcggecctceg

ctcaagtaca

gggggcaacc

tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
atgtcaacac
aggggcccat

tgggtggatt

ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atcagtaa

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa

accacgccga

tcggcagagc

catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
agttcagtac

tggcgtgtat

aggaataaga
gcataaggac
cggactcgac
ggcctacgac
cgcggagttc

agtcttccag

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2208

60

120

180

240

300

360



gccaaaaaga
ggaaagaaga
aaaaaaggca
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctgaacaacg
tctcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatc
gccttacctg
aaaattcctc

aagaacccgc

gggttcttga
gaccgttgat
agcagccggc
acccacaacc
cttcaggtgg
cctcaggaaa
cccgcacctg
caacgggesc
acttcaacag
attggggatt
tcacgacgaa
tctcggactc
cgccgttccc
ggagtcaggc
tgcgtaccgg
gctacgctca
attacctgaa
gccgggggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg
acacagatgg

ctcctcagat

acctcttggt
tgaatccccc
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgccc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
agactatcag
agcagacgtc
agtaggacgc
aaacaacttt
cagccagagt
cagaactcag
tccagctggc
gcgegtttct
aaaatataac
caaagacgac
cgccggagcect
agccactaac
cagcacagac
gcaagacaga
acactttcac

cctcatcaaa

ctggttgagc
cagcagcccg
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctacaata
aaccactact
cacttttcac
agactcaact
acaaccatcg
ctcccgtacg
ttcatggtgc
tcttcatttt
accttcagct
ctggaccgtc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
aaagacaagt
tcaaacactg
cccgtggcca
cctgcgaccg
gacgtatacc
ccgtctcctc

aacacgcctg

aagcgggtga
actcctccac
gtcagactgg
ccccecgetgc
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaaactctt
ctaataacct
tgctcgggtc
cacagtatgg
actgcctgga
acacttttga
tcatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc

ttatgggcegg

ttcctgcgaa

gacggctcct
gggtatcggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccaa
taccagcacg
ggctcacgag
atacctcacc
gtactttcct
ggacgttcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
tgggactgtg
tgttatggga
catttgggcc
ctttggactc

tcctccggceg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gagttttcag
gtggaaattg
tacacatcca
tatactgagc
<210>
<211>

<212>
<213>

24
2211
DNA

<220>
<223>

<400> 24
atggctgctg

cagtggtgga
gacagcaggsg
aagggagagc
cagcagctca
cagcagcggc
gccaaaaaga
ggaaagaaga
aaaaaaggca
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca

gtcaaggagg

gttcaagtct

ctacaaagtt
aatgggagct
attatgcaaa

ctcgccccat

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
aggccggtga
ttcagggcga
gggttcttga
gaccgttgat
agcagccggc
acccacaacc
cttcaggtgg
cctcaggaaa
cccgcacctg
caacgggesc
acttcaacag
attggggatt
tcacgacgaa

tctcggactc

tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

tccagattgg
tggcccacca
tcctgggtac
ggcagacgca
caacccctac
cacatcgttt
acctcttggt
tgaatccccc
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgccc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc

agactatcag

atcacccaat
aacagcaagc
gttgatttta

tacctcaccc

Synthetic nucleic acid sequence

ctcgaggaca
ccaccaaagc
aagtacctcg

gcggecctceg

ctcaagtaca
gggggcraacc
ctggttgagc
cagcagcccg
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctacaata
aaccactact
cacttttcac
agactcaact
acaaccatcg

ctcccgtacg

actccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggcagagc
aagcgggtga
actcctccac
gtcagactgg
ccccecgetgc
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaaactctt
ctaataacct

tgctcgggtc

acaagtgagt

cgaagtgcag

caatggactt

aggaataaga
gcataaggac
cggactcgac
ggcctacgac
cgcggagttc
agtcttccag
gacggctcct
gggtatcggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccaa

taccagcacg

ggctcacgag

2040

2100

2160

2211

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ggctgcctcc
ctgaacaacg
tctcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatc
gccttacctg
aaaattcctc
aagaacccgc
gagttttcag
gtggagattg
tatacatcta
tatactgagc
<210>
<211>

<212>
<213>

25
2211
DNA

<220>

<223>

<400> 25

cgccgttccc
ggagtcaggc
tgcgtaccgg
gctacgctca
attacctgaa
gccgggggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg
acacggatgg
ctcctcagat
ctacaaagtt
aatgggagct
actatgcaaa

ctcgccccat

agcagacgtc
agtaggacgc
aaacaacttt
cagccagagt
cagaactcag
tccaactggc
gcgegtttct
aaaatataac
caaagacgac
cgccggagcect
agccactaac
cagcacagac
gcaagacaga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

ttcatggtgc
tcttcatttt
accttcagct
ctggaccgtc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
aaagacaagt
tcaaacactg
cccgtggcca
cctgcgaccg
gacgtatacc
ccgtctcctc
aacacgcctg
atcacccagt
aacagcaaac
gttgatttca

tacctcaccc

Synthetic nucleic acid sequence

cacagtatgg
actgcctgga
acacttttga
tcatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
ctgaaagatt
gagatgtgca
tgcagggtcc
tcatgggcegsg
ttcctgcgaa
attccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

atacctcacc
gtactttcct
ggacgttcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
tgggactgtg
tgccatggga
tatttgggcc
ctttggactc
tcctccggceg
acaagtgagc
cgaagtgcag

caatggactt

atggctgccg atggttatct tccagattgg ctcgaggaca acctctctga gggcattcgc

gagtggtggg cgctgaaacc tggagccccg aagcccaaag ccaaccagca aaagcaggac

gacggccggg gtctggtget tcctggctac aagtacctcg gacccttcaa cggactcgac

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211

60

120

180



aagggeggagce
cagcagctca
caggagcgtc
gccaagaagc
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tctcagatgc
ttccacagca
caatacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag

gcagtcaatt

ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgaacatg
cgacgggesc
actttaacag
actggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaagc
tgagaacggg
gctacgcgca
attacctgaa
gcegtgggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaagagag
aggaaattaa

tccagagcag

ggcggatgcea
caatccgtac
tacgtctttt
acctctcggt
gcaatcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgccc
cagcaacgac
attccactgc
ccggeccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
cgtgggacgt
caacaacttt
cagccagagc
cagaactcaa
tccagctggc
gcgegtttct
aaaatataac
taaagacgac
cgccggagcect
agccactaac

cagcacagac

gcggecctceg
ctgcggtata
gggggcraacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctataaca
aaccactact
cacttttcac
agactcagct
acaaccatcg
cttccgtacg
ttcatgattc
tcatcctttt
accttcagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
ctcaatgggc
gaagacaagt
tcaaacactg
cctgtggcca

cctgcgaccg

agcacgacaa
accacgccga
tcgggegagce
aaggcgctaa
actcctcctc
gtcagactgg
ccccecgetgc
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaagctctt
ctaataacct
tcctcggcetc
cgcaatacgg
actgcctgga
acacctttga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatccat
tctttcccat
cattggacaa
ccgaaagatt

gagatgtgca

ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcatcggce
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccag
taccagcacg
tgcgcaccag
ctacctgacg
atatttccct
ggaagtgcct
tctcatcgat
aaacaaggac
ctggctacct
caacagcaat
catcaaccct
gagcggtgtc
tgtcatgatt
tgggaccgtg

tgctatggga

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



gcattacctg
aaaattcctc
aagaacccgc
gagttttcag
gtggagattg
tatacatcta
tatactgagc
<210>
<211>

<212>
<213>

26
736
PRT

<220>
<223>
<400> 26

Met Ala Ala
1

Glu Gly Ile

Ala Asn

35

Lys

Gly Tyr

50

Lys

Val
65

Asn Ala

Gln Gln Leu

Asp Ala Glu

gcatggtgtg
acacagatgg
ctcctcagat
ctacaaagtt
aatgggagct
actatgcaaa

ctcgccccat

Synthetic amino acid

Asp

Arg Glu

20

Gln Gln

Tyr Leu

Ala

Asp

Ala
85

Lys

Phe
100

Gln

Gly Tyr

Trp

Lys

Gly

Ala

70

Gly

Glu

gcaagataga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

sequ

Leu Pro

Trp Asp

Gln Asp

40

Pro Phe

55

Ala Ala

Asn

Asp

Arg Leu

gacgtgtacc
ccgtctcctc
aacacgcctg
atcacccaat
aacagcaaac
attgatttca

tacctcaccc

ence

Asp Trp Leu

10

Leu Pro

25

Lys

Asp Gly Arg

Asn Gly Leu

Glu His

75

Leu

Pro Tyr Leu

90

Gln
105

Glu Asp

tgcagggtcc
ttatgggcegg
ttcctgcgaa
actccacagg
gctggaatcc
ctgtggacaa

gtccccagta

Glu Asp Asn

Ala Pro

30

Gly

Leu Val

45

Gly

Asp
60

Lys Gly

Lys Ala

Arg Tyr Asn

Thr Phe

110

Ser

catttgggcc
ctttggactc
tcctccggceg
acaagtgagc
cgaagtgcag
caatggactt

a

Leu Ser

15

Lys Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala

95

Gly Gly

1860

1920

1980

2040

2100

2160

2211



Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Gly

130

Val

Thr

Asp

Ala

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Gly

115

Leu

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Arg

Val

Gln

Gln

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr
325

Val

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Asn

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val
330

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Val

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Glu

Lys

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn
335

Pro

Arg

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn



Leu

Tyr

Asp

Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Thr

Val

Val

370

Gln

Gln

Glu

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp
530

Ser

Leu

355

Phe

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Lys

Thr

340

Met

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Val

Ser

Ile

Gly

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gln

Ala

Pro

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Val

His

Gln

375

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe
535

Phe

Gln

360

Tyr

Ser

Asn

Ser

Asp

440

Ala

Ser

Cys

Thr

Pro

520

Pro

Ser

345

Gly

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ser

Leu

Leu

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Glu

Pro

Thr

380

Leu

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val
540

Tyr

Pro

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Gln

350

Phe

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Leu

Pro

Asn

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Pro

Ala

Gly

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly



Lys

545

Thr

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Glu

Asp

Gly

Gly

Arg

610

Asp

Asn

Pro

Tyr

Glu

690

Ala

Thr

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

<220>

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

27
736
PRT

Ala

Glu

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Ala

550

Ile

Val

Val

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Artificial Sequence

Asn

Ala

Leu

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Thr

Thr

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

Ala

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Asp

Val

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Val

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Ile

560

Arg

Ala

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Leu



<223>

<400>

27

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Phe

Pro

145

Lys

Gly

Ala

Gly

Val

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Thr

Asp

Thr

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Ser

Pro
195

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Gln

Glu

180

Ala

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ala

Tyr

Trp

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Synthetic amino acid

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Ala

Pro

Gly

sequence

Pro

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Pro
200

Asp

Leu

25

Asn

Asn

Leu

Pro

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Thr

Trp

10

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Glu

Gly

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Ser
205

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly



Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Ser

385

Ser

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val

370

Gln

Gln

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Val

Leu

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Gly

Arg
405

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Arg

390

Thr

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln

375

Ser

Gly

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Ser

Asn

Gly

Thr

Leu

Thr

265

Trp

Asn

Gly

Ser

345

Gly

Gly

Phe

Asn

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Tyr

Phe
410

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Cys

395

Thr

Gly

220

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr

380

Leu

Phe

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr
415

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe



Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr
625

Asp

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Glu

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Phe

Pro

Ser

Thr

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Ala

Leu

His
630

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Leu

Gly

600

Gly

Ser

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met
635

Ser

Tyr

Asp

460

Thr

Lys

Met

Val

540

Asp

Val

Ser

Gly

Ala

620

Gly

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu
640



Lys His

Asn Pro

Gln Tyr

Lys Glu
690

Tyr Ala
705

Tyr Thr

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

<220>
<223>

<400>

Met Ala
1

Glu Gly

Lys Val

Gly Tyr
50

Val Asn
65

Pro Pro Pro Gln Ile
645

Pro Ala Glu Phe Ser
660

Ser Thr Gly Gln Vval
675

Asn Ser Lys Arg Trp
695

Lys Ser Ala Asn Val
710

Glu Pro Arg Pro Ile
725

28
723
PRT
Artificial Sequence

Synthetic amino acid
28

Ala Asp Gly Tyr Leu

Ile Arg Glu Trp Trp
20

Asn Gln Gln Lys Gln
35

Lys Tyr Leu Gly Pro
55

Ala Ala Asp Ala Ala
70

Leu Ile Lys
650

Ala Thr Lys
665

Ser Val Glu
680

Asn Pro Glu

Asp Phe Thr

Gly Thr Arg
730

sequence

Pro Asp Trp
10

Asp Leu Lys
25

Asp Asn Ala
40

Phe Asn Gly

Ala Leu Glu

Asn

Phe

Ile

Val

Val

715

Tyr

Leu

Pro

Arg

Leu

His
75

Thr

Ala

Glu

Gln

700

Leu

Glu

Gly

Gly

Asp

60

Asp

Pro

Ser

Trp

685

Tyr

Asn

Thr

Asp

Ala

Leu

45

Lys

Lys

Val

Phe

670

Glu

Thr

Asn

Arg

Asn

Pro

30

Val

Gly

Ala

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Leu

15

Lys

Leu

Glu

Tyr

Ala

Thr

Gln

Asn

Leu

720

Leu

Ser

Pro

Pro

Pro

Asp
80



Gln

Asp

Asn

Phe

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

Gln

Ala

Leu

Gly

130

Val

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Leu

Glu

Gly

115

Leu

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly
275

Lys

Phe

100

Arg

Val

Gln

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Asp

Arg

Phe

Gly

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp
280

Pro

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe
285

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe



His

Trp

305

Lys

Val

Ser

Ile

Gly

385

Arg

His

Leu

Gly

Gly

465

Gln

Thr

Cys

290

Gly

Glu

Gln

Ala

Pro

370

Arg

Thr

Ser

Ile

Ser

450

Met

Gln

Trp

His

Phe

Thr

Val

His

355

Gln

Ser

Gly

Ser

Asp

435

Ala

Ser

Arg

Thr

Phe

Arg

Thr

Phe

340

Gln

Tyr

Ser

Asn

Tyr

420

Gln

Gln

Val

Val

Gly
500

Ser

Pro

Asp

325

Ser

Gly

Gly

Phe

Asn

405

Ala

Tyr

Asn

Gln

Ser

485

Ala

Pro

Lys

310

Val

Asp

Cys

Tyr

Tyr

390

Phe

His

Leu

Lys

Pro

470

Lys

Ser

Arg

295

Arg

Thr

Ser

Leu

Leu

375

Cys

Thr

Ser

Tyr

Asp

455

Lys

Thr

Lys

Asp

Leu

Thr

Glu

Pro

360

Thr

Leu

Ser

Gln

Tyr

440

Leu

Asn

Lys

Tyr

Trp

Asn

Ile

Tyr

345

Pro

Leu

Glu

Tyr

Ser

425

Leu

Leu

Trp

Thr

Asn
505

Gln

Phe

Ala

330

Gln

Phe

Asn

Tyr

Thr

410

Leu

Asn

Phe

Leu

Asp

490

Leu

Arg

Lys

315

Asn

Leu

Pro

Asn

Phe

395

Phe

Asp

Arg

Ser

Pro

475

Asn

Asn

Leu

300

Leu

Asn

Pro

Ala

Gly

380

Pro

Glu

Arg

Thr

Arg

460

Gly

Asn

Gly

Ile

Phe

Leu

Tyr

Asp

365

Ser

Ser

Asp

Leu

Gln

445

Gly

Pro

Asn

Arg

Asn

Asn

Thr

Val

350

Val

Gln

Gln

Val

Met

430

Asn

Ser

Cys

Ser

Glu
510

Asn

Gln

Ser

335

Leu

Phe

Ala

Met

Pro

415

Asn

Gln

Pro

Tyr

Asn

495

Ser

Asn

Val

320

Thr

Gly

Met

Val

Leu

400

Phe

Pro

Ser

Thr

Arg

480

Phe

Ile



Ile

Phe

Ala

545

Thr

Gln

Met

Lys

Gly

625

Pro

Ser

Trp

Tyr

Asn
705

Asn

Phe

530

Ser

Asn

Ser

Val

Ile

610

Phe

Val

Phe

Glu

Thr

690

Asn

Pro

515

Pro

Asn

Pro

Ser

Trp

595

Pro

Gly

Pro

Ile

Leu

675

Ser

Gly

Gly

Met

Thr

Val

Pro

580

Gln

His

Leu

Ala

Thr

660

Gln

Asn

Leu

Thr

Ser

Ala

Ala

565

Ala

Asp

Thr

Lys

Asn

645

Gln

Lys

Tyr

Tyr

Ala

Gly

Leu

550

Thr

Thr

Arg

Asp

His

630

Pro

Tyr

Glu

Ala

Thr
710

Met

Val

535

Asp

Glu

Asp

Asp

Gly

615

Pro

Pro

Ser

Asn

Lys

695

Glu

Ala

520

Met

Asn

Arg

Val

Val

600

His

Pro

Ala

Thr

Ser

680

Ser

Pro

Ser

Ile

Val

Phe

His

585

Tyr

Phe

Pro

Glu

Gly

665

Lys

Ala

Arg

His

Phe

Met

Gly

570

Ala

Leu

His

Gln

Phe

650

Gln

Arg

Asn

Pro

Lys

Gly

Ile

555

Thr

Met

Gln

Pro

Ile

635

Ser

Val

Trp

Val

Ile
715

Asp

Lys

540

Thr

Val

Gly

Gly

Ser

620

Leu

Ala

Ser

Asn

Asp

700

Gly

Asp

525

Glu

Asp

Ala

Ala

Pro

605

Pro

Ile

Thr

Val

Pro

685

Phe

Thr

Glu

Ser

Glu

Val

Leu

590

Ile

Leu

Lys

Lys

Glu

670

Glu

Thr

Arg

Asp

Ala

Glu

Asn

575

Pro

Trp

Met

Asn

Phe

655

Ile

Val

Val

Tyr

Lys

Gly

Ala

560

Leu

Gly

Ala

Gly

Thr

640

Ala

Glu

Gln

Asp

Leu
720



Thr Arg Pro

<21e> 29

<211> 736

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic amino acid sequence

<400> 29
Met Ala Ser Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Asp Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asp Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Arg Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

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

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Phe Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ser Gly Ile Gly
145 150 155 160



Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Thr

Asp

Thr

Pro

210

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val
370

Gly

Ser

Pro

195

Met

Asn

Ser

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Gln

Glu

180

Ala

Ala

Trp

Thr

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Gln

165

Ser

Ala

Asp

His

Arg

245

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Pro

Val

Val

Asn

Cys

230

Thr

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Ala

Pro

Gly

Asn

215

Asp

Trp

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln
375

Lys

Asp

Pro

200

Glu

Ser

Ala

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Lys

Pro

185

Thr

Gly

Thr

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Gly

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Leu

Pro

Met

Asp

Leu

235

Thr

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Asn

Leu

Ala

Gly

220

Gly

Tyr

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr
380

Phe

Gly

Ser

205

Val

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Gly

Glu

190

Gly

Gly

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Gln

175

Pro

Gly

Asn

Val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Thr

Pro

Gly

Ala

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly



Ser

385

Ser

Glu

Arg

Thr

Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Gln

Gln

Asp

Leu

Gln

450

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Ala

Met

Val

Met

435

Asn

Ser

Cys

Ser

Glu

515

Lys

Ser

Glu

Thr

Val

Leu

Pro

420

Asn

Gln

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val
580

Gly

Arg

405

Phe

Pro

Ser

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

Arg

390

Thr

His

Leu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Ser

Asn

Ser

Asp

440

Ala

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Leu

Phe

Asn

Tyr

425

Gln

Gln

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln
585

Tyr

Phe

410

Ala

Tyr

Asn

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Cys

395

Thr

His

Leu

Lys

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Leu

Phe

Ser

Tyr

Asp

460

Lys

Thr

Lys

Met

Val

540

Val

Ser

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp
590

Phe

Thr

415

Leu

Asn

Phe

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala



Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Ala

Thr

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

<220>
<223>

<400>

Asp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

30
736
PRT

Val

Val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Val

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Met

Gln

615

Pro

Ile

Ser

Val

Trp

695

Val

Ile

Artificial Sequence

Synthetic amino acid sequence

30

Gly

600

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

Ala

Pro

Pro

Ile

Thr

665

Val

Pro

Phe

Thr

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Thr

Arg
730

Pro

Trp

Met

635

Asn

Phe

Ile

Val

Val

715

Tyr

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Asn

Thr

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Asn

Arg

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Gln

His

Leu

640

Ala

Thr

Gln

Asn

Leu

720

Leu

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser

1

5

10

15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro

20

25

30



Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Thr

Asp

Thr

Pro

210

Gly

Thr

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ser

Pro

195

Met

Asn

Ser

Glu

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Gln

Glu

180

Ala

Ala

Trp

Thr

Arg

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Ala

Asp

His

Arg
245

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Cys

230

Thr

Lys

Pro

55

Ala

Asp

Arg

Phe

Gly

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Pro

200

Glu

Ser

Ala

Asn

Leu

Pro

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Thr

Gly

Thr

Leu

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro
250

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Asp

60

Asp

Arg

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Tyr

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Ser

205

Val

Asp

Asn

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Asn

Val

His
255

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ala

Ile

240

Leu



Tyr

Tyr

His

Trp

305

Val

Leu

Tyr

Asp

Ser

385

Ser

Glu

Arg

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

Val

Val

370

Gln

Gln

Glu

Leu

Gln
450

Gln

Gly

275

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

Val

Met

435

Asn

Ile

260

Tyr

Phe

Arg

Val

Thr

340

Gly

Met

Val

Leu

Pro

420

Asn

Gln

Ser

Ser

Ser

Pro

Thr

325

Val

Ser

Ile

Gly

Arg

405

Phe

Pro

Ser

Ser

Thr

Pro

Lys

310

Thr

Gln

Ala

Pro

Arg

390

Thr

His

Leu

Gly

Ala

Pro

Arg

295

Arg

Asn

Val

His

Gln

375

Ser

Gly

Ser

Ile

Ser
455

Ser

Trp

280

Asp

Leu

Asp

Phe

Gln

360

Tyr

Ser

Asn

Ser

Asp

440

Ala

Thr

265

Gly

Trp

Ser

Gly

Ser

345

Gly

Gly

Phe

Asn

Tyr

425

Gln

Gln

Gly

Tyr

Gln

Phe

Val

330

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Ala

Phe

Arg

Lys

315

Thr

Ser

Leu

Leu

Cys

395

Thr

His

Leu

Lys

Ser

Asp

Leu

300

Leu

Thr

Glu

Pro

Thr

380

Leu

Phe

Ser

Tyr

Asp
460

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr

415

Leu

Asn

Phe

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe

Asp

Arg

Ser



Arg

465

Gly

Asn

Gly

Asp

Lys

545

Thr

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Gly

Pro

Asn

Arg

Asp

530

Glu

Asp

Gly

Gly

Arg

610

Asp

Asn

Pro

Tyr

Ser

Cys

Ser

Glu

515

Glu

Ser

Glu

Thr

Asp

595

Asp

Gly

Pro

Pro

Ser
675

Pro

Tyr

Asn

500

Ser

Asp

Ala

Glu

Val

580

Val

Val

His

Pro

Ala

660

Thr

Ala

Arg

485

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Gly

470

Gln

Thr

Ile

Phe

Ala

550

Ile

Val

Ala

Leu

His

630

Gln

Phe

Gln

Met

Gln

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

Val

Ser

Arg

Thr

Pro

520

Pro

Asn

Ala

Phe

Gly

600

Gly

Ser

Leu

Ala

Ser
680

Val

Val

Gly

505

Gly

Met

Thr

Thr

Gln

585

Ala

Pro

Pro

Ile

Thr

665

Val

Gln

Ser

490

Ala

Thr

Ser

Ala

Asn

570

Ser

Leu

Ile

Leu

Lys

650

Lys

Glu

Pro

475

Lys

Ser

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

Thr

Lys

Met

Val

540

Asp

Val

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Asn

Lys

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp
685

Trp

Thr

Asn

510

Ser

Ile

Val

Thr

Asp

590

Val

Ile

Phe

Val

Phe

670

Glu

Leu

Asp

495

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Arg

Ala

Gln

His

Leu

640

Ala

Thr

Gln



Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu

690

Tyr Ala
705

Tyr Thr

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

<220>
<223>

<400>
Met Ala
1

Glu Gly

Lys Pro

Gly Tyr

50

Val Asn

65

Arg Gln

Asp Ala

Asn Leu

695

Lys Ser Ala Asn Val
710

Glu Pro Arg Pro Ile
725

31
735
PRT
Artificial Sequence

Synthetic amino acid
31

Ala Asp Gly Tyr Leu

Ile Arg GlIn Trp Trp
20

Ala Glu Arg His Lys
35

Lys Tyr Leu Gly Pro
55

Glu Ala Asp Ala Ala
70

Leu Asp Ser Gly Asp
85

Glu Phe Gln Glu Arg
100

Gly Arg Ala Val Phe
115

Asp Phe Thr

Gly Thr Arg
730

sequence

Pro Asp Trp
10

Lys Leu Lys
25

Asp Asp Ser
40

Phe Asn Gly

Ala Leu Glu

Asn Pro Tyr
90

Leu Lys Glu
105

Gln Ala Lys
120

Val

Val

715

Tyr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Gln Tyr Thr Ser

700

Asp

Leu

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Asn Asn Gly

Thr Arg Pro

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val
125

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

735

Leu

15

Pro

Leu

Glu

Tyr

His

95

Glu

Asn

Leu

720

Leu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Gly

130

Val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln
325

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Lys

Gly

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr
330

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn
335

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu



Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asp

Ala

465

Pro

Asn

Arg

Asp

Gln
545

Ser

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr
550

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Ser

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu
555

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr
560



Asp

Gly

Ala

Arg

Asp

625

His

Pro

Tyr

Glu

Asn

705

Ser

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

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

<220>
<223>

Glu

Val

Val

595

Val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

32
735
PRT

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Val

Arg

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Trp

Val

710

Ile

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Asn

695

Asp

Gly

Artificial Sequence

Synthetic amino acid sequence

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val

680

Pro

Phe

Thr

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

Glu

Thr

Arg

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Val

Val

Tyr
730

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Asp

715

Leu

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu

685

Thr

Asn

Arg

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Val

Leu
735

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys

Tyr

Tyr
720



<400>

32

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Ile

Ala

35

Lys

Glu

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro
195

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Val

His

Gln

Asn

180

Ser

Gly

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr
200

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Glu

Gly

Gly

Asp

60

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr
205

Thr

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly



Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Val

Val

Arg

385

Gln

Asp

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe
420

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Glu

Ser

Ala

Ser

Gly

280

Trp

Lys

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala
425

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu
430

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg



Leu

Asp

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp
625

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro
630

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Ser

Thr

Leu

Gly

Gly

615

Ser

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly
635

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys
640



His

Pro

Tyr

Glu

Asn

705

Thr

Pro

Ser

Ser

Asn

690

Lys

Glu

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

<220>
<223>

<400>

Pro Pro Gln Ile Leu
645

Thr Thr Phe Ser Ala
660

Thr Gly Gln Val Ser
675

Ser Lys Arg Trp Asn
695

Ser Val Asn Val Asp
710

Pro Arg Pro Ile Gly
725

33

735

PRT

Artificial Sequence

Synthetic amino acid

33

Met Ala Ala Asp Gly Tyr Leu

1

5

Glu Gly Ile Arg Gln Trp Trp

20

Lys Pro Ala Glu Arg His Lys

35

Gly Tyr Lys Tyr Leu Gly Pro

50

55

Val Asn Glu Ala Asp Ala Ala

65

70

Ile Lys Asn
650

Ala Lys Phe
665

Val Glu Ile
680

Pro Glu Val

Phe Thr Vval

Thr Arg Tyr
730

sequence

Pro Asp Trp
10

Lys Leu Lys
25

Asp Asp Ser
40

Phe Asn Gly

Ala Leu Glu

Thr

Ala

Glu

Gln

Asp

715

Leu

Leu

Pro

Arg

Leu

His
75

Pro

Ser

Trp

Tyr

700

Thr

Thr

Glu

Gly

Gly

Asp

60

Asp

Val

Phe

Glu

685

Thr

Asn

Arg

Asp

Pro

Leu

45

Lys

Lys

Pro

Ile

670

Leu

Ser

Gly

Asn

Thr

Pro

30

Val

Gly

Ala

Ala

655

Thr

Gln

Asn

Val

Leu
735

Leu

15

Pro

Leu

Glu

Tyr

Asn

Gln

Lys

Tyr

Tyr
720

Ser

Pro

Pro

Pro

Asp
80



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gln

Ala

Leu

Gly

130

Val

Ala

Asp

Ala

Pro

210

Thr

Lys

Gly

His
290

Leu

Glu

Gly

115

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Asp

Phe

100

Arg

Val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Asp

Arg

Phe

Pro

135

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp
295

Asn

Leu

Gln

120

Val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile
300

Tyr

Ser

Val

125

Gly

Ser

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp



Gly

305

Lys

Thr

Val

Val

Gln

385

Gln

Asp

Leu

Asp

Ala

465

Pro

Asn

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

Val

Met

Ala

450

Gly

Cys

Ser

Arg

Val

Thr

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Pro

Thr

Val

340

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr
500

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Arg

310

Asn

Val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Lys

Gly

Thr

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Phe

Thr

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala
505

Lys

Thr

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu
510

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Arg

Ser

Pro

Asn

495

Asn

Val

320

Leu

Tyr

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly



Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

625

His

Pro

Tyr

Glu

Asn

705

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

Ser

515

Glu

Ser

Glu

Val

Val

595

Val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Val

Arg

Val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

Asn

Phe

Thr

550

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Trp

Val

710

Ile

Pro

Pro

535

Ser

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Asn

695

Asp

Gly

Gly

520

Gln

Val

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val

680

Pro

Phe

Thr

Pro

Ser

Asp

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

Glu

Thr

Arg

Ala

Gly

Ile

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Val

Val

Tyr
730

Met

Val

Glu

555

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Asp

715

Leu

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Ser

525

Ile

Val

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu

685

Thr

Asn

Arg

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Val

Leu
735

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys

Tyr

Tyr
720



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

34
2211
DNA

<220>
<223>

<400> 34
atggctgccg

gagtggtggsg
gacggeeges
aagggegagce
cagcagctca
caggagcgtc
gccaaaaaga
ggaaagaaac
aagacaggcc
tcagtccccg
cttacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tcgcagatgc

ttccacagca

Artificial Sequence

Synthetic nucleic acid sequence

atggttatct tccagattgg ctcgaggaca

acttgaaacc
gtctggtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggtgg
cctcaggaaa
cccgcacctg
caacgggesc
acttcaacag
attggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaggc
tgagaacggg

gctacgcgca

tggagccccg
tcctggctac
ggcggatgcea
caatccgtac
tacgtctttt
acctctcggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgccc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
agtgggacgg
caacaacttt

cagccagagc

aaacccaaag
aagtacctcg
gcggecctceg
cttcggtata
gggggcraacc
ctggttgagg
caagagccag
ctcaattttg
cctcccgcag
atggcagaca
gattccacat
acctacaata
aaccactact
cacttttcac
agactcaact
acgaccatcg
ttgccgtacg
ttcatgattc
tcatcctttt

accttcagct

ctggaccggc

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa
accacgccga
tcgggegagce
aagcggctaa
actcctcctc
gtcagactgg
ccccctcagg
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaagctctt
ctaataacct
tcctcggcetc
cgcagtacgg
actgcctgga
acacctttga

tgatgaatcc

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcattggc
cgactcagag
tgtgggatct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcaaagactc
caacatccaa
taccagcacg
tgcgcaccag
ctacctaacg
atatttccca
ggaagtgcct

tctcatcgac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatc
gccttacctg
aaaattcctc
aagaacccgc
gagttttcag
gtggagattg
tacacatcca
tatactgagc
<210>
<211>

<212>
<213>

35
2211
DNA

<220>
<223>

<400> 35
atggctgccg

gaatggtggg
aacgctcggg
aagggeggagce
cagcagctca
caggagcgtc

gccaagaaga

attacctgaa
gccgtgggtc
accggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg
acacagatgg
ctcctcagat
ctacaaagtt
aatgggagct
attatgcaaa

ctcgccccat

atggttatct
acttgaaacc
gtcttgtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga

gggttctcga

cagaactcaa
tccagctggc
gtgcgtttct
aaaatataac
caaagacgac
cgccggagcect
agccactaac
cagcacagac
gcaagacaga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

tccagattgg

tggagccccg
tccgggttac
ggcggacgea
caatccgtac
tacgtctttt

accttttggt

aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
aaagacaagt
tcaaacactg
cccgtggcca
cctgcgaccg
gacgtatacc
ccgtctcctc
aacacgcctg
atcacccaat
aacagcaagc
gttgatttca

tacctcaccc

Synthetic nucleic acid sequence

ctcgaggaca
aaacccaaag
aaatacctcg
gcggecctceg
cttcggtata
gggggcaacc

ctggttgagg

gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc
ttatgggcegsg
ttcctgcgaa
actccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

acctctctga
tcaaccagca
gacccttcaa
agcacgacaa
accacgccga
ttggacgagc

aaggtgctaa

aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
tgggactgtg
tgttatggga
tatttgggcc
ctttggactc
tcctccggceg
acaagtgagc
cgaagtgcag

caatggactt

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag

gacggctcct

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211

60

120

180

240

300

360

420



ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tcgcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatc
gccttacctg
aaaattcctc
aagcacccgc

gagttttcgg

gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgcacctg
caacgggesc
acttcaacag
attggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaggc
tgagaacggg
gctacgctca
attacctgaa
gccgtgggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg
acacggatgg
ctcctcagat

ctacaaagtt

gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgccc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
agtgggacgg
caataacttt
cagccagagc
cagaactcag
tccaactggc
gcgegtttct
aaaatataac
caaagacgac
cgccggagcect
agccactaac
cagcacagac
gcaagacaga
acactttcac
cctcatcaaa

tgcttcattc

caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctacaata
aaccactact
cacttttcac
agactcaact
acgaccatcg
ttgccgtacg
ttcatgattc
tcatcctttt
accttcagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
gaagacaagt
tcaaacactg
cccgtggcca
cctgcgaccg
gacgtatacc
ccgtctcctc
aacacgcctg

atcacccagt

actcctcctc
gtcagactgg
ccccecgetgc
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaagctctt
ctaataacct
tcctcggcetc
cgcaatacgg
actgcctgga
acacttttga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
ctgaaagatt
gagatgtgca
tgcagggtcc
tcatgggcegsg
ttcctgcgaa

attccacagg

gggcattggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcaaagactc
caacatccaa
taccagcacg
tgcgcaccag
ctacctgacg
atatttccca
ggacgttcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
tgggactgtg
tgccatggga
tatttgggcc
ctttggactt
tcctccggca

acaagtgagc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



gtggagattg aatgggagct gcagaaagaa aacagcaaac gctggaatcc cgaagtgcag 2100

tatacatcta actatgcaaa atctgccaac gttgatttca ctgtggacaa caatggactt 2160
tatactgagc ctcgccccat tggcacccgt tacctcaccc gtcccctgta a 2211
<210> 36

<211> 2208

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleic acid sequence

220>

<221> misc_feature

<222> (955)..(955)

<223> n is a, c, g, or t

<220>

<221> misc_feature

222> (971)..(972)

<223> nis a, c, g, or t

220>

<221> misc_feature

<222> (981)..(981)

<223> n is a, c, g, or t

<220>

<221> misc_feature

<222> (986)..(986)

<223> nis a, c, g, or t

220>

<221> misc_feature

<222> (1235)..(1235)
<223> n is a, c, g, or t

<220>

<221> misc_feature

<222> (1694)..(1696)
<223> nis a, c, g, or t

220>

<221> misc_feature

<222> (1698)..(1698)
<223> n is a, c, g, or t

<220>
<221> misc_feature



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 36

(1763)..(1765)
nis a, c, g, or t

misc_feature
(1778)..(1778)
nis a, c, g, or t

misc_feature
(2204)..(2204)
nis a, c, g, or t

atggctgccg atggttatct tccagattgg

gaatggtggg
aacgctcggg
aagggggagce
cagcagctca
caggagcgtc
gccaagaaga
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaataaca
gtcaaggagg
gttcaagtct
ggctgcctcc

ctcaacaatg

acttgaaacc
gtcttgtgct
ccgtcaacgc
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgaacatg
caacgggesc
atttcaacag
attggggatt
nnacgacgaa
tctcggactc

ctccgttccc

gcagccaggc

tggagccccg
tccgggttac
ggcggacgea
caatccgtac
tacgtctttt
accttttggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgcecc
cagcaacgac
attccactgc
ccggcccaag
ngatgncgtc
ggagtaccag
ggcggacgtg

agtgggacgg

ctcgaggaca
aaacccaaag
aaatacctcg
gcggecectceg
cttcggtata
gggggcaacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctataaca
aaccactact
cacttttcac
agactcaact
acaaccatcg
cttccgtacg
ttcatgattc

tcatcctttt

acctctctga
tcaaccagca
gacccttcaa
agcacgacaa
accacgccga
ttggacgagc
aaggtgctaa
actcctcctc
gtcagactgg
cccccgetgce
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaaactctt
ctaataacct
tccteggetc
cgcaatacgg

actgcctgga

gggcattcgc
aaagcaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcattggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacntccaa
taccagcacg
tgcgcaccag
ctacctgacg

atatttccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tcgcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
cagtcaatct
ttacctggaa
attcctcaca
cacccgcctc
ttttcggcta
gagattgaat
acatctaact
actgagcctc
<210>
<211>

<212>
<213>

37
2211
DNA

<220>
<223>

<400> 37
atggcttccg

gagtggtggsg
gacggeeggs

aaggggegasc

cagcagctca

tgagaacggg
gctacgctca
attacctgaa
gcegtgggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
agannncnaa
ccaagcagca
tggtgtggca
cggatggaca
ctcagatcct
caaagtttgc
gggagctgca
atgcaaaatc

gccccattgg

atggttatct
acttgaaacc
gtctggtgct
ccgtcaacgc

gagcgggtga

caataacttt
cagccagagc
cagaactcag
tccaactggc
gcgegtttcet
aaaatataac
caaagacgac
cgccggagct
gccactaacc
cannnaccct
agacagagac
ctttcacccg
catcaaaaac
ttcattcatc
gaaagaaaac
tgccaacgtt

cacccgttac

Artificial Sequence

tccagattgg
tggagccccg
tcctggctac
ggcggatgca

caatccgtac

acctncagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
gaagacaagt
tcaaacactg
ccgtggccac
gcgaccgnag
gtatacctgc
tctcctctca
acgcctgttc
acccagtatt
agcaaacgct
gatttcactg

ctcacccgtc

Synthetic nucleic acid sequence

ctcgaggaca
aaacccaaag
aagtacctcg

gcggecectceg

ctgcggtata

acacttttga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
tgaaagattt
atgtgcatgc
agggtcctat
tgggcggctt
ctgcgaatcc
ccacaggaca
ggaatcccga
tggacaacaa

ccengtaa

acctctctga
ccaaccagca
gacccttcaa
agcacgacaa

accacgccga

ggacgttcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
gggactgtgg

catgggagcc

ttgggccaaa
tggacttaag
tccggcagag
agtgagcgtg
agtgcagtat

tggactttat

gggcatccgc

aaagcaggac
cggactcgac
ggcctacgac

cgccgagttt

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2208

60

120

180

240

300



caggagcgtc
gccaagaaga
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg
atcaacaaca
gtcaaggagg
gttcaagtct
ggctgcctcc
ctcaacaatg
tcgcagatgc
ttccacagca
cagtacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acagacgaag
gcagtcaatc
gccttacctg

aaaattcctc

tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgaacatg
caacgggesc
atttcaacag
attggggatt
tcacgacgaa
tctcggactc
ctccgttccc
gcagccaggc
tgagaacggg
gctacgcgca
attacctgaa
gcegggggtce
accggcagca
ctggtgcttc
tggcctcaca
gaaaggagag
aggaaatcaa
tccagagcag
gaatggtgtg

acacagatgg

tacgtctttt
accttttggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgecc
cagcaacgac
attccactgc
ccggcccaag
tgatggcgtc
ggagtaccag
ggcggacgtg
agtgggacgg
caataacttt
cagccagagc
cagaactcag
tccagctggc
gcgegtttcet
aaaatataac
caaagacgac
cgccggagct
agccactaac
cagcacagac
gcaagacaga

acactttcac

gggggcaacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctataaca
aaccactact
catttctcac
agactcaact
acaaccatcg
cttccgtacg
ttcatgattc
tcatcctttt
accttcagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
cttaatgggc
aaagacaagt
tcaaacactg
cccgtggcca
cctgcgaccg
gacgtatacc

ccgtctcctc

tcgggcegagce
aaggtgctaa
actcctcctc
gtcagactgg
cccccgetgce
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaaactctt
ctaataacct
tccteggetc
cgcagtacgg
actgcctgga
acaccttcga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatctat
tctttcccat
cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc

ttatgggcgg

agtcttccag
gacggctcct
gggcattggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccaa
taccagcacg
tgcgcaccag
ctacctaacg
atatttccca
ggacgtgcct
tctcatcgac
aaacaaggac
ctggctacct
caacagcaac
aatcaaccct
gagcggtgtc
tgtcatgatc
tgggactgtg
tgttatggga
catttgggcc

ctttggactt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



aagcacccgc
gagttttcgg
gtggagattg
tatacatcta
tatactgagc
<210>
<211>

<212>
<213>

38
2211
DNA

<220>
<223>

<400> 38
atggctgccg

cagtggtgga
gacagcaggs
aagggagagc
cagcagctca
caggagcgtc
gccaagaagc
ggaaagaaac
aagacaggcc
tcagtccccg
actacaatgg
gtgggtaatg
accaccagca
tccagtgctt
gggtattttg

atcaacaata

gtcaaggagg

ctcctcagat
ctacaaagtt
aatgggagct
actatgcaaa

ctcgtcccat

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
aagcgggtga
tgcaagaaga
gggttctcga
gtccggtaga
agcagcccgc
acccacaacc
cttcaggcgg
cctcaggaaa
cccgaacatg
cgacgggesc
actttaacag
actggggatt

tcacgacgaa

cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caatccgtac
tacgtctttt
acctctcggt
gcagtcgcca
taaaaagaga
tctcggagaa
tggcgcacca
ttggcattgc
ggccttgecc
cagcaacgac
attccactgc
ccggcccaag

tgatggcgtc

aacacgcctg
atcacccagt
aacagcaaac
gttgatttca

tacctcaccc

Synthetic nucleic acid sequence

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggecectceg
ctgcggtata
gggggcaacc
ctggttgagg
caagagccag
ctcaattttg
cctccagcaa
atggcagaca
gattccacat
acctataaca
aaccactact
cacttttcac
agactcagct

acaaccatcg

ttcctgcgaa
attctactgg
gctggaatcc
ctgtggacaa

gtcccctgta

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcgggcgagce
aaggcgctaa
actcctcctc
gtcagactgg
cccccgetgce
ataacgaagg
ggctgggcega
accacctcta
tcggctacag
cacgtgactg
tcaagctctt

ctaataacct

tcctccggea
ccaagtcagc
cgaagtgcag
caatggactt

a

aggaataaga
gcataaggac
cggactcgac
ggcctacgac
cgccgagttt
agtcttccag
gacggctcct
gggcatcggc
cgactcagag
tgtgggacct
cgccgacgga
cagagtcatc
caagcaaatc
caccccctgg
gcagcgactc
caacatccag

taccagcacg

1980

2040

2100

2160

2211

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gttcaagtct
ggctgcctcc
ctcaacaatg
tctcagatgc
ttccacagca
caatacctgt
ttgctgttta
ggaccctgtt
tttacctgga
ggcactgcta
atgatttttg
acggacgaag
gcagtcaatt
gcattacctg
aaaattcctc
aagaacccgc
gagttttcag
gtggaaattg
tatacatcta
tatactgagc
<210>
<211>

<212>
<213>

39
2208
DNA

<220>

<223>

<400> 39

tctcggactc
ctccgttccc
gcagccaagc
tgagaacggg
gctacgcgca
attacctgaa
gcegtgggtc
atcggcagca
ctggtgcttc
tggcctcaca
gaaaagagag
aggaaattaa
tccagagcag
gcatggtgtg
acacagatgg
ctcctcagat
ctacaaagtt
aatgggagct
actatgcaaa

ctcgccccat

ggagtaccag
ggcggacgtg
cgtgggacgt
caacaacttt
cagccagagc
cagaactcaa
tccagctggc
gcgegtttcet
aaaatataac
caaagacgac
cgccggagct
agccactaac
cagcacagac
gcaagataga
acactttcac
cctcatcaaa
tgcttcattc
gcagaaagaa
atctgccaac

tggcacccgt

Artificial Sequence

cttccgtacg
ttcatgattc
tcatcctttt
accttcagct
ctggaccggc
aatcagtccg
atgtctgttc
aaaacaaaaa
ctcaatgggc
gaagacaagt
tcaaacactg
cctgtggcca
cctgcgaccg
gacgtgtacc
ccgtctcctc
aacacgcctg
atcactcaat
aacagcaaac
gttgatttca

tacctcaccc

Synthetic nucleic acid sequence

tccteggetc
cgcaatacgg
actgcctgga
acacctttga
tgatgaatcc
gaagtgccca
agcccaaaaa
cagacaacaa
gtgaatccat
tctttcccat
cattggacaa
ccgaaagatt
gagatgtgca
tgcagggtcc
ttatgggcegg
ttcctgcgaa
actccacagg
gctggaatcc
ctgtggacaa

gtcccctgta

tgcgcaccag
ctacctgacg
atatttccct
ggaagtgcct
tctcatcgat
aaacaaggac
ctggctacct
caacagcaat
catcaaccct
gagcggtgtc
tgtcatgatt
tgggaccgtg
tgctatggga
catttgggcc
ctttggactc
tcctccggeg
acaagtgagc
cgaagtgcag
caatggactt

a

atggctgccg atggttatct tccagattgg ctcgaggaca ctctctctga aggaataaga

cagtggtgga agctcaaacc tggcccacca ccaccaaagc ccgcagagecg gcataaggac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2211

60

120



gacagcaggs
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggegggcec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg

atctttggga

gacgaagagg

gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
atccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagc
gtcaggcagt
gtaccggtaa
acgctcacag
acttgagcag
aggccggagc
gccagcagceg
gagctaccaa
caagccacaa
agcaaggctc

aaatcaggac

tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgcecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacagacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca

aaccaatccc

aagtacctcg

gcggecectceg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaagttca
acgattgcca
ccgtatgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
agtgtggaca

gtggctacgg

gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
ccccctcetgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggc
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt

agcagtatgg

cggactcgac
agcctatgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggs
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca

ttctgtatct

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



accaacctcc
cttccaggca
attccacaca
caccctcctc
ttcagtgcgg
gagatcgagt
acttccaact
tcagagcctc
<210>
<211>

<212>
<213>

40
2208
DNA

<220>
<223>

<400> 40
atggctgccg

cagtggtgga
gacagcaggs
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggegggcc
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca

tccagccaat

agagaggcaa
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
acccccagcec
ctacaggcag
cctcgggaaa
cccgaacctg

caggagcctc

cagacaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

Artificial Sequence

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgcecc

gaacgacaat

gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

Synthetic nucleic acid sequence

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggecectceg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca

cactactttg

atgtcaacac

aggggcccat

tgggtggatt

ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atctgtaa

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
ccccctcetgg
ataacgaggg
ggatgggcga
accacctcta

gctacagcac

acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
agttcagtac

tggcgtgtat

aggaataaga
gcataaggac
cggactcgac
agcctatgac
cgcggagttt
agtcttccag
gacggctccg

gg8gaaccgga

agacgcaaac
tctgggaact
cgccgacgga
cagagtcatc

Ccaaacaaatt

cccttggege

1800

1860

1920

1980

2040

2100

2160

2208

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagsg
accaacctcc
cttccaggca
attccacaca
caccctcctc
ttcagtgcgg
gagatcgagt
acttccaact
acagagcctc
<210>
<211>

<212>
<213>

41

DNA

<220>
<223>

2208

tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagc
gtcgggeagt
gtaccggtaa
acgctcacag
acttgagcag
aggceggasgc
gccagcagceg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
agagaggcaa
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacagacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
gaccaatccc
cagacaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

Artificial Sequence

ttttcaccac
ctcaagttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
agtgtggaca
gtggctacgg
gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

Synthetic nucleic acid sequence

gtgactggca
agctctttaa
ataaccttac
tcggctcggc
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
atgtcaacac
aggggcccat

tgggtggatt

ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atctgtaa

aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
agttcagtac

tggcgtgtat

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2208



<400> 41
atggctgccg

cagtggtgga
gacagcaggs
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggtc
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc

tcgtggactg

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
acccccagcec
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagc
gtcaggcagt
gtaccggtaa
acgctcacag
acttgagcag
aggceggasgc
gccagcagceg

gagctaccaa

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgcecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacagacgct
gagtgacatt
agtatcaaag

gtaccacctc

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggecectceg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaagttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa

cgggaccagt

acatctgcgg

aatggcagag

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
ccccctcetgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggectcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa

actctctggt

aggaataaga
gcataaggac
cggactcgac
agcctatgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggges
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga

cagtgaatac

gaatccgggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ccggccatgg
atctttggga
gacgaagagsg
accaacctcc
cttccaggca
attccacaca
caccctcctc
ttcagtgcgg
gagatcgagt
acttccaact
tcagagcctc
<210>
<211>

<212>
<213>

42

DNA
<400> 42

atgcagaggt
agaccaattt
ccttctgttg
ctggcttcaa
tttatgttct
ttactgggaa
atttatctag
gccatttttg
tataagaaga
gttagtctcc
gtgtggatcg
gcgtctgect

gggagaatga

4443

caagccacaa
agcaaggctc
aaatcaggac
agagaggcaa
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

Homo sapiens

cgcctctgga
tgaggaaagg
attctgctga
agaaaaatcc
atggaatctt
gaatcatagc
gcataggctt
gccttcatca
ctttaaagct
tttccaacaa
ctcctttgcea
tctgtggact

tgatgaagta

ggacgatgaa
agagaaaaca
aaccaatccc
cagacaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

aaaggccagc
atacagacag
caatctatct
taaactcatt
tttatattta
ttcctatgac
atgccttctc
cattggaatg
gtcaagccgt
cctgaacaaa
agtggcactc
tggtttcctg

cagagatcag

gaaaagtttt
agtgtggaca
gtggctacgg
gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

gttgtctcca
cgcctggaat
gaaaaattgg
aatgcccttc
ggggaagtca
ccggataaca
tttattgtga
cagatgagaa
gttctagata
tttgatgaag
ctcatggggc

atagtccttg

agagctggga

ttcctcagag
ttgaaaaggt
agcagtatgg
atgtcaacac
aggggcccat

tgggtggatt

ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atctgtaa

aacttttttt
tgtcagacat
aaagagaatg
ggcgatgttt
ccaaagcagt
aggaggaacg
ggacactgct
tagctatgtt
aaataagtat
gacttgcatt
taatctggga
ccctttttca

agatcagtga

cggggttctc
catgattaca
ttctgtatct
acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
agttcagtac

tggcgtgtat

cagctggacc
ataccaaatc
ggatagagag
tttctggaga
acagcctctc
ctctatcgcg
cctacaccca
tagtttgatt
tggacaactt
ggcacatttc
gttgttacag

ggctgggcta

aagacttgtg

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2208

60

120

180

240

300

360

420

480

540

600

660

720

780



attacctcag
atggaaaaaa
tatgtgagat
tctgtgcttc
tcattctgca
tggtatgact
aagacattgg
tgggaggagg
acttctaatg
ctgaaagata
ggagcaggca
aaaattaagc
accattaaag
atcaaagcat
cttggagaag
gcagtataca
ttaacagaaa
attttggtca
gaaggtagca
agctcaaaac
atcctaactg
gaaacaaaaa
attctcaatc
atgaatggca
gattctgagc
cttcaggcac

cagaacattc

aaatgattga
tgattgaaaa
acttcaatag
cctatgcact
ttgttctgcg
ctcttggagc
aatataactt
gatttgggga
gtgatgacag
ttaatttcaa
agacttcact
acagtggaag
aaaatatcat
gccaactaga
gtggaatcac
aagatgctga
aagaaatatt
cttctaaaat
gctattttta
tcatgggatg
agaccttaca
aacaatcttt
caatcaactc
tcgaagagga
agggagagsgc
gaaggaggca

accgaaagac

aaatatccaa
cttaagacaa
ctcagccttc
aatcaaagga
catggcggtc
aataaacaaa
aacgactaca
attatttgag
cctcttcttc
gatagaaaga
tctaatggtg
aatttcattc
ctttggtgtt
agaggacatc
actgagtgga
tttgtattta
tgaaagctgt
ggaacattta
tgggacattt
tgattctttc
ccgtttctca
taaacagact
tatacgaaaa
ttctgatgag
gatactgcct
gtctgtcctg

aacagcatcc

tctgttaagg
acagaactga
ttcttctcag
atcatcctcc
actcggcaat
atacaggatt
gaagtagtga
aaagcaaaac
agtaatttct
ggacagttgt
attatgggag
tgttctcagt
tcctatgatg
tccaagtttg
ggtcaacgag
ttagactctc
gtctgtaaac
aagaaagctg
tcagaactcc
gaccaattta
ttagaaggag
ggagagtttg
ttttccattg
cctttagaga
cgcatcagcg
aacctgatga

acacgaaaag

catactgctg
aactgactcg
ggttctttgt
ggaaaatatt
ttccctgggc
tcttacaaaa
tggagaatgt
aaaacaataa
cacttcttgg
tggcggttgce
aactggagcc
tttcctggat
aatatagata
cagagaaaga
caagaatttc
cttttggata
tgatggctaa
acaaaatatt
aaaatctaca
gtgcagaaag
atgctcctgt
gggaaaaaag
tgcaaaagac
gaaggctgtc
tgatcagcac
cacactcagt

tgtcactggc

ggaagaagca
gaaggcagcc
ggtgttttta
caccaccatc
tgtacaaaca
gcaagaatat
aacagccttc
caatagaaaa
tactcctgtc
tggatccact
ttcagagggt
tatgcctggc
cagaagcgtc
caatatagtt
tttagcaaga
cctagatgtt
caaaactagg
aattttgcat
gccagacttt
aagaaattca
ctcctggaca
gaagaattct
tcccttacaa
cttagtacca
tggccccacg
taaccaaggt

ccctcaggca

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



aacttgactg
agtgaagaaa
ccagcagtga
tttgtgctaa
ctgtggctcc
aacagctatg
ggagtagccg
ctaatcacag
atgtcaaccc
gcaattttgg
gtgattggag
ccagtgatag
aaacaactgg
ggactatgga
gctctgaatt
atgagaatag
acaacaggag
agtacattgc
agccgagtct
ccatacaaga
gatgacatct
gaaggtggaa
ggcctcttgg
ctgaacactg
cagtggagga

agaaaaaact

gaggttgggc

aactggatat
ttaacgaaga
ctacatggaa
tttggtgctt
ttggaaacac
cagtgattat
acactttgct
tgtcgaaaat
tcaacacgtt
atgaccttct
ctatagcagt
tggcttttat
aatctgaagg
cacttcgtgc
tacatactgc
aaatgatttt
aaggagaagsg
agtgggctgt
ttaagttcat
atggccaact

ggccctcagg

atgccatatt
gaagaactgg
aaggagaaat
aagcctttgg
tggatcccta

tcagatctgt

atattcaaga
agacttaaag
cacatacctt
agtaattttt
tcctcttcaa
caccagcacc
tgctatggga
tttacaccac
gaaagcaggt
gcctcttacc
tgtcgcagtt
tatgttgaga
caggagtcca
cttcggacgg
caactggttc
tgtcatcttc
aagagttggt
aaactccagc
tgacatgcca
ctcgaaagtt

gggccaaatg

agagaacatt
atcagggaag
ccagatcgat
agtgatacca
tgaacagtgg

gatagaacag

aggttatctc
gagtgctttt
cgatatatta
ctggcagagg
gacaaaggga
agttcgtatt
ttcttcagag
aaaatgttac
gggattctta
atatttgact
ttacaaccct
gcatatttcc
attttcactc
cagccttact
ttgtacctgt
ttcattgctg
attatcctga
atagatgtgg
acagaaggta
atgattattg
actgtcaaag
tccttctcaa
agtactttgt
ggtgtgtctt
cagaaagtat
agtgatcaag

tttcctggga

aagaaactgg
ttgatgatat
ctgtccacaa
tggctgcttc
atagtactca
atgtgtttta
gtctaccact
attctgttct
atagattctc
tcatccagtt
acatctttgt
tccaaacctc
atcttgttac
ttgaaactct
caacactgcg
ttaccttcat
ctttagccat
atagcttgat
aacctaccaa
agaattcaca
atctcacagc
taagtcctgg
tatcagcttt
gggattcaat
ttattttttc
aaatatggaa

agcttgactt

cttggaaata
ggagagcata
gagcttaatt
tttggttgtg
tagtagaaat
catttacgtg
ggtgcatact
tcaagcacct
caaagatata
gttattaatt
tgcaacagtg
acagcaactc
aagcttaaaa
gttccacaaa
ctggttccaa
ttccatttta
gaatatcatg
gcgatctgtg
gtcaaccaaa
cgtgaagaaa
aaaatacaca
ccagagggtg
tttgagacta
aactttgcaa
tggaacattt
agttgcagat

tgtccttgtg

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



gatgggggct
ctcagtaagg
taccaaataa
gaacacagga
gtgcggcagt
atcagcccct
aagccccaga
tag

<210>
<211>

<212>
<213>

43

DNA
<220>
<223>

<400> 43
atgcagcgca

aggcctatcc
ccttctgtgg
ctggcctcta
ttcatgttct
ctgctgggca
atctatctgg
gccatcttcg
tacaagaaga
gtgtccctgc
gtgtggatcg
gcaagcgcct
ggacgcatga

atcaccagcg

gtgtcctaag
cgaagatctt
ttagaagaac
tagaagcaat
acgattccat

ccgacagggt

ttgctgctct

3464

gcccactgga
tgaggaaggg
acagcgccga
agaagaaccc
acggcatctt
gaatcatcgc
gcatcggcct
gcctgcacca
ccctgaagct
tgtctaacaa
caccactgca
tttgcggact
tgatgaagta

agatgatcga

ccatggccac
gctgcttgat
tctaaaacaa
gctggaatgc
ccagaaactg

gaagctcttt

gaaagaggag

Artificial Sequence

gaaggcaagc
atacaggcag
taatctgtcc
aaagctgatc
cctgtatctg
ctcttacgac
gtgcctgetg
catcggcatg

gagctccagg

tctgaacaag
ggtggccctg
gggcttcctg
cagagaccag

gaacatccag

aagcagttga
gaacccagtg
gcatttgctg
caacaatttt
ctgaacgaga
ccccaccgga

acagaagaag

Synthetic nucleic acid sequence

gtggtgtcca
cggctggagc
gagaagctgg
aatgccctgc
ggcgaggtga
cccgataaca
tttatcgtga
cagatgagaa
gtgctggaca
tttgatgagg
ctgatgggcc
atcgtgctgg
agggcceggcea

tccgtgaagg

tgtgecttggc
ctcatttgga
attgcacagt
tggtcataga
ggagcctctt

actcaagcaa

aggtgcaaga

agctgttctt
tgagcgacat
agagagagtg
ggagatgctt
ccaaggccgt
aggaggagag
ggacactgct
tcgccatgtt
agatctccat
gactggccct
tgatctggga
ccctgttcca
agatctctga

cctattgttg

tagatctgtt
tccagtaaca
aattctctgt
agagaacaaa
ccggcaagcec
gtgcaagtct

tacaaggctt

ttcctggacc
ctatcagatc
ggatagggag
cttttggcgg
gcagccactg
gagcatcgcc
gctgcaccca
cagcctgatc
cggccagctg
ggcacacttc
gctgctgcag
ggcaggactg
gcggetggtc

ggaggaggcc

4080

4140

4200

4260

4320

4380

4440

4443

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atggagaaga
tacgtgaggt
agcgtgctgc
tccttctgca
tggtatgact
aagacactgg
tgggaggagg
acatctaacg
ctgaaggaca
ggcgeeggea
aagatcaagc
accatcaagg
atcaaggcct
ctgggcgagg
gccgtgtaca
ctgaccgaga
atcctggtga
gagggctcct
agctccaagc
atcctgacag
gagaccaaga
atcctgaacc
atgacccaca
aaggtgtccc
tctcaggaga
tttttcgacg

atcaccgtgc

tgatcgagaa
acttcaactc
catacgccct
tcgtgctgag
ctctgggcgc
agtataacct
gctttggcga
gcgacgatag
tcaacttcaa
agacctctct
actccggccg
agaatatcat
gtcagctgga
gcggcatcac
aggacgccga
aggagatctt
cctctaagat
cttactttta
tgatgggctg
agaccctgca
agcagtcctt
ctatcaatag
gcgtgaacca
tggcacctca
ccggactgga
atatggagag

acaagtccct

tctgcgccag
tagcgccttc
gatcaagggc
aatggccgtg
catcaataag
gaccacaacc
gctgttcgag
cctgtttttc
gatcgagagg
gctgatgatg
gatctctttt
ctttggecgtg
ggaggacatc
actgagcgga
tctgtatctg
cgagtcctgc
ggagcacctg
tggcacattc
tgactccttt
cagattctct
taagcagacc
cacactgcag
gggccagaat
ggcaaacctg
gatctctgag
catcccagcc

gatctttgtg

acagagctga
tttttctctg
atcatcctgc
acaaggcagt
atccaggatt
gaggtggtca
aaggccaagc
agcaattttt
ggacagctgc
atcatgggcg
tgcagccagt
tcctacgatg
agcaagttcg
ggacagages
ctggacagcc
gtgtgcaagc
aagaaggccg
agcgagctgc
gatcagttct
ctggagggcg
ggcgagttcg
gcccggagaa
atccacagaa
accgagctgg
gagatcaatg
gtgacaacct

ctgatctggt

agctgaccag
gctttttcgt
ggaagatctt
ttccctgggc
tcctgcagaa
tggagaatgt
agaacaataa
ccctgectggg
tggcagtggc
agctggagcc
tctcctggat
agtacagata
ccgagaagga
caaggatctc
cctttggcta
tgatggccaa
acaagatcct
agaatctgca
ctgccgagag
acgcacccgt
gcgagaagag
ggcagtctgt
agacaaccgc
acatctactc
aggaggatct
ggaacacata

gtctggtcat

aaaggccgcc
ggtgttcctg
taccacaatc
cgtgcagacc
gcaggagtac
gaccgccttc
caatcgcaag
cacccccgtg
aggctccaca
aagcgaggsc
catgcccggc
taggtctgtg
taacatcgtg
cctggccaga
tctggatgtg
taagacaagg
gatcctgcac
gcctgacttc
gcgcaactcc
gagctggaca
gaagaattct
gctgaacctg
cagcacaagg
ccgececggcectg
gaaggagtgc
cctgcgctat

cttcctggca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



gaggtggcag
ggcaattcta
tactacgtgt
cggggectgc
ctgcacagcg
ctgaatcggt
gatttcatcc
ccttacatct
ttcctgcaga
acacacctgg
tactttgaga
ctgagcaccc
gccgtgacct
ctgacactgg
gtggatagcc
ggcaagccta
atcgagaatt
<210>
<211>

<212>
<213>

44
173
DNA

<220>

<223>

<400> 44

catctctggt
cccacagccg
tctacatcta
ccctggtgca
tgctgcaggc
tttccaagga
agctgctgcet
tcgtggccac
ccagccagca
tgacctccct
ccctgttcca
tgcgectggtt
tcatctccat
ccatgaacat
tgatgagatc
caaagagcac

ctcacgtgaa

ggtgctgtgg
caacaattcc
tgtgggegty
cacactgatc
ccctatgtcc
catcgccatc
gatcgtgatc
agtgccagtg
gctgaagcag
gaagggactg
caaggccctg
tcagatgcgg
cctgacaacc
catgtctacc
tgtgagcagg
caagccatac

gaaggacgat

Artificial Sequence

ctgctgggca
tacgccgtga
gccgatacac
accgtgagca
acactgaaca
ctggacgatc
ggagcaatcg
atcgtggcct
ctggagagcg
tggacactga
aacctgcaca
atcgagatga
ggagagggag
ctgcagtggsg
gtgtttaagt
aagaacggcc

atctggccat

Synthetic nucleic acid sequence

acacacccct
tcatcacatc
tgctggccat
agatcctgca
ccctgaaggc
tgctgectct
cagtggtggc
ttatcatgct
agggccggtc

gggeccttcgg

cagccaattg
tcttcgtgat
agggaagagt
ccgtgaattc
tcatcgacat

agctgtccaa

ccgg

gcaggacaag

tacctctagc
gggctttttc
ccacaagatg
cggcggcatc
gaccatcttt
cgtgctgcag
gcgecgcectat
ccctatcttt
ccggcagceca
gtttctgtat
ctttttcatc
gggaatcatc
ctctatcgac
gcccacagag

agtgatgatc

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc

aaaatcaacg ggactttcca aaatgtcgta ataaccccgc cccgttgacg caaatgggeg

gtaggcgtgt acggtgggag gtctatataa gcagagctcg tttagtgaac cgt

<210>
<211>

45
4874

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3464

60

120

173



<212>
<213>

DNA
<220>
<223>

<400> 45
ttggccactc

cgacgcccgg
gccaactcca
ccattgacgt
gtaataaccc
taagcagagc
gcaaaaaaga
tgttcttttc
gcgacatcta
gagagtggga
gatgcttctt
aggccgtgca
aggagaggag
cactgctgct
ccatgttcag
tctccatcgg
tggccctggce
tctgggagct
tgttccaggc
tctctgagceg
attgttggga
tgaccagaaa
ttttcgtggt

agatctttac

Artificial Sequence

Synthetic nucleic acid sequence

cctctctgecg cgctcgectcg ctcactgagg

gctttgcccg
tcactagggg
caatgggagt
cgccececgttg
tcgtttagtg
agtcaccatg
ctggaccagg
tcagatccct
tagggagctg
ttggcggttc
gccactgcectg
catcgccatc
gcacccagcc
cctgatctac
ccagctggtg
acacttcgtg
gctgcaggca
aggactggga
gctggtcatc
ggaggccatg
ggccgcctac
gttcctgagc

cacaatctcc

ggcggcctca

ttcctgeggce
ttgttttggc
acgcaaatgg
aaccgtcaga
cagcgcagcc
cctatcctga
tctgtggaca
gcctctaaga
atgttctacg
ctgggcagaa
tatctgggca
atcttcggcc
aagaagaccc
tccctgetgt
tggatcgcac
agcgcctttt
cgcatgatga
accagcgaga
gagaagatga
gtgaggtact
gtgctgccat

ttctgcatcg

gtgagcgagc
cgcactcacg
accaaaatca
gcggtaggeg
attctcgagt
cactggagaa
ggaagggata
gcgccgataa
agaacccaaa
gcatcttcct
tcatcgcctc
tcggecctgtg
tgcaccacat
tgaagctgag
ctaacaatct
cactgcaggt
gcggactggg
tgaagtacag
tgatcgagaa
tcgagaatct
tcaactctag
acgccctgat

tgctgagaat

ccgggegacc
gagcgcgceag
gggatttcca
acgggacttt
tgtacggtgg
gatcgaaaga
ggcaagcegtg
caggcagegg
tctgtccgag
gctgatcaat
gtatctgggc
ttacgacccc
cctgetgttt
cggcatgcag
ctccagggtg
gaacaagttt
ggccctgetg
cttcctgatc
agaccagagg
catccagtcc
gcgccagaca
cgececttettt

caagggcatc

ggccgtgaca

aaaggtcgcc
agagggagtg
agtctccacc
ccaaaatgtc
gaggtctata
gcctgctaaa
gtgtccaagc
ctggagctga
aagctggaga
gccctgegga
gaggtgacca
gataacaagg
atcgtgagga
atgagaatcg
ctggacaaga
gatgagggac
atgggcctga
gtgctggccc
gccggcaaga
gtgaaggcct
gagctgaagc
ttctctggcect
atcctgcgga

aggcagtttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



cctgggecegt
tgcagaagca
agaatgtgac
acaataacaa
tgctgggcac
cagtggcagg
tggagccaag
cctggatcat
acagatatag
agaaggataa
ggatctccct
ttggctatct
tggccaataa
agatcctgat
atctgcagcc
ccgagagecg
cacccgtgag
agaagaggaa
agtctgtgct
caaccgccag
tctactcccg
aggatctgaa
acacatacct
tggtcatctt
cacccctgca

tcacatctac

tggccatggg

gcagacctgg

ggagtacaag

cgccttctgg
tcgcaagaca
ccccgtgectg
ctccacaggc
cgagggcaag
gcceggeacc
gtctgtgatc
catcgtgctg
ggccagagcec
ggatgtgctg
gacaaggatc
cctgcacgag
tgacttcagc
caactccatc
ctggacagag
gaattctatc
gaacctgatg
cacaaggaag
ccggetgtcet
ggagtgcttt
gcgctatatc
cctggcagag
ggacaaggsc
ctctagctac

ctttttccgg

tatgactctc
acactggagt
gaggagggct
tctaacggcg
aaggacatca
gccggcaaga
atcaagcact
atcaaggaga
aaggcctgtc
ggcgagegecsy
gtgtacaagg
accgagaagg
ctggtgacct
ggctcctctt
tccaagctga
ctgacagaga
accaagaagc
ctgaacccta
acccacagcg
gtgtccctgg
caggagaccg
ttcgacgata
accgtgcaca
gtggcagcat
aattctaccc
tacgtgttct

ggcctgcccc

tgggcgccat
ataacctgac
ttggcgagct
acgatagcct
acttcaagat
cctctctgcet
ccggeccggat
atatcatctt
agctggagga
gcatcacact
acgccgatct
agatcttcga
ctaagatgga
acttttatgg
tgggctgtga
ccctgcacag
agtcctttaa
tcaatagcac
tgaaccaggg
cacctcaggc
gactggagat
tggagagcat
agtccctgat
ctctggtggt
acagccgcaa
acatctatgt

tggtgcacac

caataagatc
cacaaccgag
gttcgagaag
gtttttcagc
cgagagggsga
gatgatgatc
ctctttttgc
tggcgtgtcc
ggacatcagc
gagcggagga
gtatctgctg
gtcctgegtg
gcacctgaag
cacattcagc
ctcctttgat
attctctctg
gcagaccggc
actgcaggcc
ccagaatatc
aaacctgacc
ctctgaggag
cccagccgtg
ctttgtgctg
gctgtggetg
caattcctac
gggegtggcec

actgatcacc

caggatttcc
gtggtcatgg
gccaagcaga
aatttttccc
cagctgctgg
atgggcgagc
agccagttct
tacgatgagt
aagttcgccg
cagagggcaa
gacagcccct
tgcaagctga
aaggccgaca
gagctgcaga
cagttctctg
gagggcgacg
gagttcggcg
cggagaaggc
cacagaaaga
gagctggaca
atcaatgagg
acaacctgga
atctggtgtc
ctgggcaaca
gccgtgatca
gatacactgc

gtgagcaaga

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



tcctgcacca

tgaaggccgg
tgcctctgac
tggtggecegt
tcatgctgceg
gccggtcccc
ccttcggccg
ccaattggtt
tcgtgatctt
gaagagtggg
tgaattcctc
tcgacatgcc
tgtccaaagt
gaggacagat
tggagaatat
gctccggcaa
tccagatcga
gcgtgatccc
acgagcagtg
tgatcgagca
gccacggaca
tgctgctgga
ccctgaagca
tgctggagtg
tccagaagct
tgaagctgtt

tgaaggagga

caagatgctg
cggcatcctg
catctttgat
gctgcagcect
cgcctatttc
tatctttaca
gcagccatac
tctgtatctg
tttcatcgcc
aatcatcctg
tatcgacgtg
cacagagggc
gatgatcatc
gaccgtgaag
ctccttttct
gtctaccctg
cggcgtgagc
tcagaaggtg
gtctgatcag
gtttccaggc
caagcagctg
cgagccaagc
ggcctttgcec
ccagcagttc
gctgaatgag
ccctcaccgg

gacagaggag

cacagcgtgc
aatcggtttt
ttcatccagc
tacatcttcg
ctgcagacca
cacctggtga
tttgagaccc
agcaccctgc
gtgaccttca
acactggcca
gatagcctga
aagcctacaa
gagaattctc
gatctgacag
atcagccctg
ctgagcgcct
tgggattcca
tttatcttct
gagatctgga
aagctggact
atgtgcctgg
gcccacctgg
gattgcaccg
ctggtcatcg
cggagcctgt
aacagctcca

gaggtgcagg

tgcaggcccc
ccaaggacat
tgctgctgat
tggccacagt
gccagcagct
cctccctgaa
tgttccacaa
gctggtttca
tctccatcect
tgaacatcat
tgagatctgt
agagcaccaa
acgtgaagaa
ccaagtatac
gacagagggt
tcctgaggct
tcaccctgca
ccggcacctt
aggtggccga
tcgtgctggt
ccaggtctgt
atcccgtgac
tgatcctgtg
aggagaacaa
ttcggcaggc
agtgtaagtc

acaccagact

tatgtccaca
cgccatcctg
cgtgatcgga
gccagtgatc
gaagcagctg
gggactgtgg
ggccctgaac
gatgcggatc
gacaaccgga
gtctaccctg
gagcagggtg
gccatacaag
ggacgatatc
cgagggceesc
gggactgctg
gctgaataca
gcagtggaga
caggaagaac
cgaagtggsc
ggatggagga
gctgagcaag
ataccagatc
cgagcaccgc
ggtgcggceag
catctccccc
caagccccag

gtgaaataaa

ctgaacaccc
gacgatctgc
gcaatcgcag
gtggccttta
gagagcgagsg
acactgaggg
ctgcacacag
gagatgatct
gagggagags
cagtgggcceg
tttaagttca
aacggccagc
tggccatccg

aacgccatcc

ggacggacag
gagggcgaga
aaggcctttg
ctggacccat
ctgagatctg
tgcgtgctga
gccaagatcc
atcagaagga
atcgaggcca
tatgacagca
tctgatcgcg
atcgccgccc

acatctttat

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



tttcattaca tctgtgtgtt ggttttttgt gtgaacaacg gccggccgga ggaaccccta
gtgatggagt tggccactcc ctctctgecge gectcgetcge tcactgagge cgcccgggea
aagcccggge gtcgggegac ctttggtcge ccggecctcag tgagcgagecg agcgegeaga

gagggagtgg ccaa

4740

4800

4860

4874



