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Artificial Sequence

Synthetic: CEN.PK.BPT1 ABC-transporter

1

Met Ser Ser

1

Tyr

Ile

Leu

Phe

65

Thr

Pro

Ser

Trp

50

Pro

Asn

Asp

Ala

35

Lys

Thr

Val

Leu

Ser

20

Trp

Leu

Leu

Cys

Glu

Gly

Gln

Tyr

Pro

Phe

Val

Thr

Ala

Lys

Ser

70

Gln

Val

Asn

Val

Asn

55

Lys

Ser

Asp Gly

Ala Leu
25

Phe Phe

40

Asn Lys

Ile Asn

Thr Leu

Cys

10

Asn

Leu

Val

Ser

Ile

Pro

Pro

Leu

Pro

Arg

75

Ile

Tyr

Cys

Ile

Pro

60

His

Cys

Gly

Phe

Gly

45

Arg

Leu

Glu

Tyr

Ile

30

Ser

Phe

Thr

Leu

Arg

15

Ser

Tyr

Lys

His

Ala

Pro

Val

Gln

Asn

Leu

80

Leu



Val

Leu

Tyr

Tyr

145

Tyr

Thr

Phe

Tyr

Ile

225

Lys

Asn

Lys

Ser

Tyr

Leu

130

Tyr

Tyr

Ala

Ile

Tyr

210

Thr

Lys

Ile

Trp

Gln

Leu

115

Ala

Met

His

Met

Tyr

195

Lys

Phe

Ile

Lys

Leu
275

Ser

100

Asn

Tyr

Phe

Gly

Ile

180

Asp

Lys

Ile

Lys

Ser

260

Asn

85

Ser

Leu

Phe

Gln

Ser

165

Leu

Leu

Asn

Trp

Asp

245

Ile

Arg

Asp

Leu

Lys

Ile

150

Ser

Glu

Cys

Gly

Met

230

Pro

Ser

Asn

Arg

Phe

Ser

135

Leu

Asn

Val

Ile

Trp

215

Asn

Asn

Lys

Ser

Val

Asn

120

Thr

Leu

Glu

Leu

Phe

200

Tyr

Lys

Gln

Glu

Leu
280

Tyr

105

Leu

Phe

Gln

Arg

Leu

185

Glu

Pro

Leu

Leu

Phe

265

Trp

90

Pro

Gly

Ser

Leu

Leu

170

Leu

Pro

Pro

Ile

Pro

250

Lys

Arg

Phe

Ile

Met

Phe

155

Thr

Phe

Ile

Val

Val

235

Leu

Ala

Ala

Ile

Ser

Gly

140

Leu

Val

Asn

Asn

His

220

Glu

Pro

Asn

Ile

Leu

Leu

125

Asn

Ile

Ile

Ser

Glu

205

Val

Thr

Pro

Trp

Trp
285

Lys

110

Pro

Gln

Leu

Ser

Val

190

Leu

Leu

Tyr

Val

Glu

270

Lys

95

Lys

Thr

Leu

Gln

Gly

175

Ala

Ser

Ser

Arg

Asp

255

Leu

Ser

Ala

Gln

Phe

Arg

160

Gln

Ile

Glu

Tyr

Asn

240

Leu

Glu

Phe



Gly

Leu

305

Asn

Ala

Gln

Leu

Arg

385

Val

Ala

Gly

Ile

Met

465

Ala

Arg

290

Ser

Pro

Leu

Phe

Ala

370

Asn

Leu

Pro

Lys

Asn

450

Lys

Ile

Thr

Val

Glu

Thr

Tyr

355

Ser

Glu

Arg

Ile

Ala

435

Ala

Tyr

Lys

Ile

Val

Thr

Leu

340

Ile

Leu

Lys

Ile

Gln

420

Val

Phe

Lys

Ser

Ser

Gln

Ser

325

Phe

Gly

Val

Ser

Gln

405

Ile

Ile

Leu

Asp

Ile

Val

Pro

310

Ser

Val

Ile

Tyr

Thr

390

Arg

Ile

Gly

Ser

Met

470

Lys

Ala

295

Gln

Lys

Ile

Phe

Gln

375

Gly

Phe

Val

Gly

Arg

455

Arg

Leu

Met

Phe

Tyr

Ser

Glu

360

Lys

Asp

Phe

Val

Leu

440

Lys

Ile

Tyr

Leu

Leu

Pro

Val

345

Ala

Ser

Ile

Glu

Leu

425

Val

Val

Lys

Ala

Tyr

Arg

Pro

330

Val

Gly

Leu

Leu

Asn

410

Thr

Thr

Lys

Thr

Trp

Glu

Ile

315

Leu

Ser

Leu

Arg

Asn

395

Ala

Ser

Met

Lys

Ile

475

Glu

Thr

300

Phe

Asn

Val

Gly

Leu

380

Leu

Gln

Leu

Ala

Leu

460

Thr

Glu

Thr

Ile

Gly

Phe

Ile

365

Thr

Met

Thr

Tyr

Ile

445

Ser

Glu

Pro

Ser

Asp

Val

Leu

350

Arg

Leu

Ser

Ile

Trp

430

Met

Lys

Leu

Met

Asp

Gly

Phe

335

Thr

Gly

Ala

Val

Ile

415

Leu

Met

Thr

Leu

Met

Leu

Leu

320

Ile

Asn

Ser

Glu

Asp

400

Gly

Leu

Pro

Gln

Asn

480

Ala



Arg

Ile

Leu

Ser

545

Ile

Ile

Asp

Glu

Lys

625

Thr

Ile

Arg

Leu

Gly

Met

530

Pro

Leu

Glu

Glu

Arg

610

Ser

Asp

Asp

Val

Asn

Ile

515

Val

Leu

Asn

Thr

Ile

595

Ala

Lys

Glu

His

Gly
675

His

500

Val

Thr

Ser

Ser

Ser

580

Asp

Leu

Glu

Glu

Phe

660

Ala

485

Val

Ser

Cys

Pro

Ala

565

Val

Asp

Pro

Val

Ser

645

Glu

Gly

Arg

Asn

Ser

Ala

550

Ile

Ser

Ser

Ala

Leu

630

Ile

Ala

Lys

Asn

Leu

Thr

535

Ile

Tyr

Met

Phe

Ile

615

Thr

Ile

Lys

Ser

Asp

Ile

520

Phe

Val

Ser

Glu

Ile

600

Glu

Ser

Gly

Arg

Thr
680

Met

505

Tyr

Gly

Phe

Val

Arg

585

Glu

Met

Ser

Ser

Gly

665

Phe

490

Glu

Phe

Leu

Pro

Pro

570

Leu

Arg

Asn

Gln

Ser

650

Asp

Leu

Leu

Ala

Phe

Ser

555

Ser

Lys

Ile

Asn

Ser

635

Gln

Leu

Lys

Lys

Trp

Ser

540

Leu

Met

Ser

Asp

Ile

620

Gly

Ile

Val

Ala

Asn

Asn

525

Leu

Ser

Ile

Phe

Pro

605

Thr

Asp

Ala

Cys

Ile
685

Phe

510

Cys

Phe

Leu

Asn

Leu

590

Ser

Phe

Asn

Leu

Val

670

Leu

495

Arg

Val

Ser

Phe

Thr

575

Leu

Ala

Leu

Leu

Lys

655

Val

Gly

Lys

Pro

Asp

Asn

560

Ile

Ser

Asp

Trp

Arg

640

Asn

Gly

Gln



Leu

Ile

705

Asn

Asp

Lys

Ser

Tyr

785

Asp

Thr

Ser

Ile

Thr

865

Asn

Pro

690

Arg

Ala

Tyr

Ile

Leu

770

Ser

Ala

Ala

Ile

Val

850

Ser

Gly

Cys

Ser

Ser

Tyr

Leu

755

Ser

Arg

Glu

Leu

Leu

835

Glu

Lys

Asn

Met

Ser

Val

Asp

740

Pro

Gly

Ala

Val

Leu

820

Lys

Gln

Leu

Glu

Ser

Ser

Arg

725

Leu

Asp

Gly

Asp

Ser

805

Lys

His

Gly

Lys

Ser

Gly

Val

710

Glu

Thr

Gly

Gln

Ile

790

Lys

Asn

Ser

Asn

Lys

870

Asp

Ser

695

Ala

Asn

Ile

Asp

Lys

775

Tyr

Asn

Lys

Gln

Tyr

855

Leu

Val

Arg

Tyr

Ile

Lys

Glu

760

Ala

Leu

Ile

Thr

Met

840

Glu

Leu

Gln

Asp

Cys

Leu

Ala

745

Thr

Arg

Leu

Ile

Ile

825

Ile

Asp

Glu

Thr

Ser

Ser

Phe

730

Cys

Leu

Leu

Asp

Glu

810

Ile

Tyr

Val

Glu

Glu

Ile

Gln

715

Gly

Gln

Val

Ser

Asp

795

Tyr

Leu

Ala

Met

Phe

875

His

Pro

700

Glu

His

Leu

Gly

Leu

780

Ile

Val

Thr

Leu

Asn

860

Asp

Arg

Pro

Ser

Lys

Leu

Glu

765

Ala

Leu

Leu

Thr

Glu

845

Arg

Ser

Ser

Lys

Trp

Phe

Pro

750

Lys

Arg

Ser

Ile

Asn

830

Asn

Lys

Pro

Glu

Leu

Ile

Asp

735

Asp

Gly

Ala

Ala

Gly

815

Thr

Gly

Asn

Ile

Ser

Ile

Met

720

Gln

Leu

Ile

Val

Val

800

Lys

Val

Glu

Asn

Asp

880

Glu



885 890 895

Val Asp Glu Pro Leu Gln Leu Lys Val Thr Glu Ser Glu Thr Glu Asp
900 905 910

Glu Val Val Thr Glu Ser Glu Leu Glu Leu Ile Lys Ala Asn Ser Arg
915 920 925

Arg Ala Ser Leu Ala Thr Leu Arg Pro Arg Pro Phe Val Gly Ala Gln
930 935 940

Leu Asp Ser Val Lys Lys Thr Ala Gln Lys Ala Glu Lys Thr Glu Val
945 950 955 960

Gly Arg Val Lys Thr Lys Ile Tyr Leu Ala Tyr Ile Lys Ala Cys Gly
965 970 975

Val Leu Gly Val Val Leu Phe Phe Leu Phe Met Ile Leu Thr Arg Val
980 985 990

Phe Asp Leu Ala Glu Asn Phe Trp Leu Lys Tyr Trp Ser Glu Ser Asn
995 1000 1005

Glu Lys Asn Gly Ser Asn Glu Arg Val Trp Met Phe Val Gly Val
1010 1015 1020

Tyr Ser Leu Ile Gly Val Ala Ser Ala Ala Phe Asn Asn Leu Arg
1025 1030 1035

Ser Ile Met Met Leu Leu Tyr Cys Ser Ile Arg Gly Ser Lys Lys
1040 1045 1050

Leu His Glu Ser Met Ala Lys Ser Val Ile Arg Ser Pro Met Thr
1055 1060 1065

Phe Phe Glu Thr Thr Pro Val Gly Arg Ile Ile Asn Arg Phe Ser
1070 1075 1080



Ser

Phe

Val

Val

Arg

Ser

Tyr

Gln

Trp

Ala

Leu

Val

Glu

Asp
1085

Phe
1100

Gly
1115

Val
1130

Glu
1145

Leu
1160

Asp
1175

Tyr
1190

Leu
1205

Thr
1220

Ser
1235

Thr
1250

Thr

Met

Phe

Tyr

Ile

Leu

Met

His

Asn

Ser

Ala

Ser

Gly

Asn

Asp

Lys

Asn

Tyr

Lys

Ser

Phe

Val

Val

Ile

Gly

Ser

Ile

Ala

Ser

Met

Ile

Arg

Glu

Glu

Asp

Arg

Leu

Met

Leu

Val

Val

Ile

Pro

Tyr

Leu

Ser

Arg

Phe

Leu

Ala

Val

Thr

Ser

Asp
1090

Leu
1105

Trp
1120

Tyr
1135

Ile
1150

Leu
1165

Phe
1180

Val
1195

Gln
1210

Leu
1225

Gly
1240

Trp
1255

Val

Ser

Thr

Phe

Gln

Ser

Asn

Ile

Phe

Thr

Ala

Leu

Ile

Glu

Asn

Tyr

Leu

Thr

Ile

Gly

Tyr

Asn

Ile

Thr

Leu

Val

Arg

Leu

Leu

Val

Phe

Ser

Tyr

Leu

Phe

Gly

Met

Met

Arg

Ile

Gln

Val

Phe

Tyr

Tyr

Ser

Asn

Arg

Ala

Asn

Ser

Thr

Val

Tyr
1095

Thr
1110

Asn
1125

Ile
1140

Ser
1155

Ile
1170

Tyr
1185

Ser
1200

Thr
1215

Thr
1230

Tyr
1245

Thr
1260

Glu

Ile

Val

Met

Val

Pro

Ile

Glu

Thr

Ile

Lys

Ser

Val

Tyr

Phe

Ile

Phe

Leu

Ile

Asp

Lys

Asn

Val

Arg

Leu

Thr

Cys

Ser

Leu

Leu

Ser

Met

Ala

Ile

Arg

Leu

Gln

Glu

Ile

Glu



Leu

Glu

Thr

Val

Gly

Glu

Asp

Gln

Pro

Gln

Pro

Ile

1265

Pro
1280

Asn
1295

Lys
1310

Lys
1325

Ala
1340

Pro
1355

Ile
1370

Asp
1385

Phe
1400

Ala
1415

Arg
1430

Leu
1445

Pro

Trp

Tyr

Ile

Gly

Thr

Gly

Ala

Asn

His

Gly

Asp

Glu

Pro

Arg

Glu

Lys

Glu

Leu

Gln

Arg

Leu

Asp

Val

Ala

Ser

Glu

Pro

Ser

Gly

Phe

Ala

Tyr

Lys

Asp

Lys

Gln

Lys

Asn

Cys

Thr

Lys

Asp

Phe

Ser

Pro

Ser

Ile

1270

Ser
1285

Gly
1300

Leu
1315

Glu
1330

Leu
1345

Ile
1360

Leu
1375

Glu
1390

Glu
1405

His
1420

Asn
1435

Asn
1450

Ile

Gly

Asp

Lys

Ser

Ile

Arg

Gly

Asp

Leu

Glu

Glu

Asn

Ile

Pro

Val

Leu

Ile

Ser

Thr

Glu

Glu

Glu

Asn

Pro

Glu

Val

Gly

Ala

Asp

His

Val

Leu

Lys

Asp

Gly

Glu

Phe

Leu

Ile

Leu

Gly

Leu

Lys

Lys

Met

Gly

Ser

1275

Lys
1290

Lys
1305

Asn
1320

Val
1335

Phe
1350

Ile
1365

Ala
1380

Thr
1395

Arg
1410

Leu
1425

Asn
1440

Asn
1455

Arg

Asn

Asn

Gly

Arg

Asp

Ile

Asn

Ala

His

Val

Leu

Pro

Tyr

Ile

Arg

Ile

Ile

Ile

Leu

Val

Ser

Asn

Ser

Asp

Ser

Asn

Thr

Leu

Ser

Pro

Asp

Glu

Lys

Asp

Val



Gly Gln Arg Gln Leu Leu Cys Leu Ala Arg Ala Leu Leu Asn Arg
1460 1465 1470

Ser Lys 1Ile Leu Val Leu Asp Glu Ala Thr Ala Ser Val Asp Met
1475 1480 1485

Glu Thr Asp Lys Ile Ile Gln Asp Thr Ile Arg Arg Glu Phe Lys
1490 1495 1500

Asp Arg Thr Ile Leu Thr Ile Ala His Arg Ile Asp Thr Val Leu
1505 1510 1515

Asp Ser Asp Lys Ile Ile Val Leu Asp Gln Gly Ser Val Arg Glu
1520 1525 1530

Phe Asp Ser Pro Ser Lys Leu Leu Ser Asp Lys Thr Ser Ile Phe
1535 1540 1545

Tyr Ser Leu Cys Glu Lys Gly Gly Tyr Leu Lys
1550 1555

<210> 2

<211> 1620

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic: T4 Fungal 1 ABC-transporter

<400> 2
Met Ser Leu Glu Leu Ser Asn Ser Thr Leu Cys Asp Ser Tyr Trp Ala

1 5 10 15

Val Asp Asp Phe Thr Ala Cys Gly Arg Gln Leu Val Glu Ser Trp Val
20 25 30

Ser Val Pro Leu Val Leu Ser Ala Leu Val Val Ala Phe Asn Leu Leu
35 40 45



Arg

Ala

65

Ser

Ala

Arg

Glu

Arg

145

Asn

Leu

His

Phe

Phe

225

Gly

Asn

50

Glu

Ile

Leu

Ile

Ile

130

Leu

Phe

Asn

Cys

Arg

210

Tyr

Leu

Ser

Gln

Glu

Leu

Val

115

Leu

Glu

Ser

Val

Ala

195

Ser

Val

Glu

Leu

Gln

Ser

Lys

100

Tyr

Leu

Asp

Leu

Thr

180

Ile

Ala

Thr

Lys

Ala

Pro

Asp

85

Pro

Arg

Ile

Ile

Trp

165

Lys

Leu

Leu

Gln

Leu

Ser

Leu

70

Asn

Val

Asp

Ser

Ser

150

Leu

Gly

Tyr

Leu

Phe

230

Ser

Glu

55

Leu

Thr

Lys

Thr

Gln

135

Glu

Tyr

Phe

Asn

His

215

Val

Asp

Lys

Gln

Asp

Asp

Ala

120

Thr

Ser

Leu

Ser

Leu

200

His

Ile

Lys

Thr

Asn

Ile

Asp

105

Glu

Val

Arg

Thr

Ala

185

Gln

Val

Asn

Pro

Asp

Gly

Phe

90

Gly

Lys

Leu

Phe

Val

170

Asn

Trp

Ser

Thr

Ala

10

Pro

His

75

Gln

Lys

Leu

Ala

Leu

155

Ile

Arg

Phe

Gly

Leu

235

Ile

Tyr

60

Ala

Arg

Pro

Lys

Phe

140

Leu

Thr

Val

Asn

Thr

220

Leu

Val

Ser

Leu

His

Ile

Val

125

Leu

Val

Ser

Asp

Ser

205

Tyr

Cys

Tyr

Lys

Tyr

Phe

Gly

110

Ala

Ala

Lys

Ala

Leu

190

Val

Gly

Leu

Glu

Leu

Thr

Asp

95

Val

Leu

Leu

Tyr

Arg

175

Trp

Met

Tyr

Thr

Glu

Asp

Ser

80

Ile

Val

Glu

Ser

Ile

160

Leu

Tyr

Leu

Trp

Asn

240

Glu



Gly

Thr

Ile

Asp

305

Leu

Cys

Lys

Met

Cys

385

Arg

Arg

Asp

Val

Tyr

Thr

290

Val

Arg

Thr

Lys

Ala

370

Ser

Met

Arg

Lys

Ile

Gly

275

Met

Leu

Leu

Cys

Ile

355

Trp

Phe

Arg

Leu

Ser
435

Pro

260

Tyr

Glu

Ile

Phe

Ile

340

Leu

Phe

Ser

Ser

Gly

420

Ala

245

Ser

Leu

Glu

Arg

Leu

325

Glu

Glu

Tyr

Gly

Ile

405

Ser

Lys

Pro

Asp

Val

Phe

310

Gln

Ala

Tyr

Val

Arg

390

Leu

Thr

Ser

Glu

Lys

Trp

295

His

Phe

Leu

Ile

Leu

375

Gly

Ile

Asp

Lys

Thr

Met

280

Gly

Lys

Lys

Leu

Glu

360

Ile

Leu

Gly

Lys

Lys
440

Thr

265

Val

Leu

Leu

Lys

Ile

345

Ser

Met

Phe

Glu

Glu

425

Glu

250

Ser

Phe

Arg

Lys

Glu

330

Phe

Pro

Phe

Leu

Ile

410

Lys

Asp

11

Ser

Ser

Tyr

Ser

315

Leu

Val

His

Gly

Gly

395

Tyr

Thr

Glu

Leu

Ser

Asp

300

Ser

Ala

Pro

Thr

Ser

380

Arg

Ser

Thr

Pro

Ile

Tyr

285

Asp

Ile

Leu

Pro

Lys

365

Gly

Arg

Lys

Glu

Ser
445

Asp

270

Trp

Tyr

Arg

Gln

Leu

350

Ser

Val

Ile

Ala

Glu

430

Asn

255

Ile

Lys

Ser

Phe

Thr

335

Cys

Arg

Ile

Cys

Leu

415

Glu

Lys

Met

Pro

His

Thr

320

Leu

Leu

Ser

Ala

Thr

400

Arg

Asp

Glu



Leu

Glu

465

Ala

Ile

Val

Lys

Lys

545

Arg

Leu

Thr

Ile

Asp

625

Leu

Gly

450

Ile

Val

Gly

Glu

Arg

530

Tyr

Glu

Leu

Phe

Ala

610

Ala

Asp

Gly

Gly

Ala

Thr

Lys

515

Ile

Phe

Glu

Ile

Tyr

595

Phe

Leu

Arg

Ile

Gly

Ile

Ala

500

Leu

Gln

Ala

Glu

Phe

580

Ala

Thr

Ala

Val

Ile

Tyr

Tyr

485

Thr

Ser

Lys

Trp

Leu

565

Leu

Tyr

Ala

Asp

Glu

Asn

Leu

470

Met

Leu

Lys

Thr

Glu

550

Gly

Trp

Thr

Leu

Met

630

Asp

Leu

455

His

Leu

Ile

Tyr

Asn

535

Asp

Tyr

Leu

Val

Ser

615

Leu

Phe

Met

Tyr

Tyr

Ala

Gln

520

Glu

Lys

Leu

Val

Ile

600

Leu

Ser

Leu

Ala

Phe

Lys

Ile

505

Lys

Ala

Phe

Val

Val

585

Gln

Phe

Met

Asn

Val

Pro

Leu

490

Leu

Gln

Phe

Ala

Gly

570

Pro

Gly

Thr

Val

Glu

12

Asp

Asn

475

Leu

Pro

Met

Gln

Asp

555

Arg

Thr

Asn

Leu

Met

635

Pro

Ala

460

Ser

Gly

Ile

Leu

Asn

540

Thr

Cys

Ile

Pro

Leu

620

Gln

Glu

Phe

Phe

Trp

Asn

Leu

525

Ile

Ile

Val

Val

Leu

605

Arg

Cys

Thr

Lys

Val

Ser

Tyr

510

Val

Arg

Met

Val

Thr

590

Thr

Gly

Lys

Thr

Val

Met

Ser

495

Met

Thr

Ile

Lys

Trp

575

Leu

Ser

Pro

Val

Lys

Ser

Ala

480

Leu

Leu

Asp

Ile

Ile

560

Ala

Ile

Pro

Leu

Ser

640

Tyr



Gln

Glu

Leu

Ile

705

Gly

Pro

Val

Asp

Val

785

Gly

Gln

Tyr

Gln

Asn

Lys

690

Gly

Glu

Arg

Ala

Asn

770

Ile

Asp

Lys

Leu

Leu

Ala

675

Asp

Pro

Met

Asp

Tyr

755

Ile

His

Glu

Gln

Leu
835

Ser

660

Thr

Leu

Thr

Asp

Asp

740

Cys

Ile

Ala

Thr

Arg

820

Leu

645

Ala

Phe

Asn

Gly

Leu

725

Leu

Ser

Phe

Cys

Glu

805

Val

Asp

Pro

Tyr

Ile

Ser

710

Asp

Thr

Gln

Ala

Gly

790

Ile

Ser

Asp

Arg

Trp

Asp

695

Gly

Lys

Pro

Thr

Ser

775

Leu

Gly

Leu

Cys

Gly

Ser

680

Phe

Lys

Gly

Asn

Ala

760

Pro

Thr

Glu

Ala

Leu
840

Pro

665

Lys

Lys

Ser

Asn

Pro

745

Trp

Phe

Arg

Lys

Arg

825

Ser

650

Asn

Asn

Val

Ser

Val

730

Val

Leu

Asn

Asp

Gly

810

Ala

Ala

13

Ser

Ser

Gly

Leu

715

Phe

Thr

Leu

Gln

Leu

795

Ile

Leu

Val

Pro

Lys

Lys

700

Leu

Leu

Gly

Asn

Glu

780

Ser

Thr

Tyr

Asp

Leu

Ala

685

Leu

Leu

Pro

Leu

Ala

765

Arg

Ile

Leu

Ser

Ser
845

Ile

670

Glu

Asn

Ala

Gly

Met

750

Thr

Tyr

Leu

Ser

Ser

830

His

655

Gly

Phe

Val

Leu

Ala

735

Glu

Val

Asp

Glu

Gly

815

Ala

Thr

Phe

Ala

Val

Leu

720

Ile

Ser

Lys

Ala

Ala

800

Gly

Ser

Ala



14

Val His Ile Tyr Asp Tyr Cys Ile Asn Gly Glu Leu Met Lys Gly Arg
850 855 860

Thr Cys Ile Leu Val Ser His Asn Val Ser Leu Thr Val Lys Glu Ala
865 870 875 880

Asp Phe Val Val Met Met Asp Asn Gly Arg Ile Lys Ala Gln Gly Ser
885 890 895

Val Asp Glu Leu Met Gln Glu Gly Leu Leu Asn Glu Glu Val Val Lys
900 905 910

Ser Val Met Gln Ser Arg Ser Ala Ser Thr Ala Asn Leu Ala Ala Leu
915 920 925

Asp Asp Asn Ser Pro Ile Ser Ser Glu Ala Ile Ala Glu Gly Leu Ala
930 935 940

Lys Lys Thr Gln Lys Pro Glu Gln Ser Lys Lys Ser Lys Leu Ile Glu
945 950 955 960

Asp Glu Thr Lys Ser Asp Gly Ser Val Lys Pro Glu Ile Tyr Tyr Ala
965 970 975

Tyr Phe Arg Tyr Phe Gly Asn Pro Ala Leu Trp Ile Met Ile Ala Phe
980 985 990

Leu Phe Ile Gly Ser Gln Ser Val Asn Val Tyr Gln Ser Tyr Trp Leu
995 1000 1005

Arg Arg Trp Ser Ala Ile Glu Asp Lys Arg Asp Leu Ser Ala Phe
1010 1015 1020

Ser Asn Ser Asn Asp Met Thr Leu Phe Leu Phe Pro Thr Phe His
1025 1030 1035

Ser Ile Asn Trp His Arg Pro Leu Val Asn Tyr Ala Leu Gln Pro



Phe

Ile

Arg

Ile

Phe

Lys

Glu

Val

Leu

Arg

Gln

Tyr

1040

Gly
1055

Tyr
1070

Val
1085

Phe
1100

Phe
1115

Asp
1130

Phe
1145

Cys
1160

Leu
1175

Asp
1190

His
1205

Gly
1220

Leu

Thr

Ile

Lys

Asp

Ile

Val

Ala

Val

Leu

Phe

Asp

Ala

Leu

Leu

Asp

Gln

Glu

Thr

Val

Tyr

Lys

Ser

Glu

Val

Ile

Thr

Leu

Thr

Ala

Tyr

Thr

Tyr

Arg

Glu

Arg

Glu

Gly

Phe

Leu

Pro

Ile

Leu

Pro

Gly

Phe

Thr

Arg

1045

Glu
1060

Leu
1075

Ile
1090

Asp
1105

Ile
1120

Asp
1135

Ile
1150

Ala
1165

Val
1180

Glu
1195

Leu
1210

Phe
1225

Arg

Ala

Gly

Lys

Gly

Gln

Ser

Phe

Gly

Ser

Val

Leu

Ser

Phe

Gly

Leu

Arg

Glu

Cys

Leu

Val

Ile

Gly

Lys

15

Thr

Ala

Leu

Leu

Ile

Leu

Leu

Val

Leu

Thr

Met

Gln

Met

Thr

Asn

His

Met

Ala

Ser

Ala

Tyr

Lys

Thr

Asn

1050

Tyr
1065

Leu
1080

Val
1095

Ala
1110

Asn
1125

Leu
1140

Thr
1155

Gly
1170

Leu
1185

Ser
1200

Thr
1215

Phe
1230

Tyr

Gly

Ser

Lys

Arg

Tyr

Leu

Val

Glu

Pro

Ile

Glu

Ile

Ser

Arg

Leu

Phe

Ala

Val

Leu

Leu

Ile

Arg

Lys

Thr

Ser

Lys

Arg

Ser

Glu

Val

Ile

Ser

His

Ala

Ile



Asp

Trp

Phe

Gly

Thr

Met

Gln

Pro

Ser

Asn

Lys

Ser

Leu

Val
1235

Leu
1250

Ala
1265

Leu
1280

Ala
1295

Asn
1310

Glu
1325

Ser
1340

Pro
1355

Ala
1370

Ser
1385

Gly
1400

Lys

Asn

Ala

Ala

Ala

Val

Ser

Pro

Asn

Glu

Gly

Thr

Ser

Pro

Asn

Tyr

Ala

Gly

Trp

Val

Pro

Gly

Leu

Glu

Ile

Ile

Leu

Arg

Arg

Phe

Ile

Val

Glu

Lys

Val

Pro

Lys

Ile

Lys

Arg

Pro

Ser

Ala

Ser

Val

Arg

Tyr

Ile

Arg

Ile

Thr

Ile

Lys

Phe
1240

Asp
1255

Val
1270

Leu
1285

Arg
1300

Val
1315

Leu
1330

Asp
1345

Val
1360

Gly
1375

Ser
1390

Asp
1405

Gly

Trp

Met

Ala

Ser

Met

Gln

Pro

Val

Ile

Val

Phe

Gly

Leu

Tyr

Ile

Tyr

Phe

Tyr

Glu

Gln

Gln

Asp

Val

Phe

Leu

Thr

16

Val

Gly

Ser

Ser

Ala

Tyr

Asp

Asn

Asn

Gly

Arg

Asp

Ile

Trp

Ala

Asp

Val

Tyr

Ile

Pro

Ile

Val

Arg

Phe

Ile

Ile

Val
1245

Phe
1260

Lys
1275

Ser
1290

Val
1305

Glu
1320

Val
1335

Cys
1350

Ser
1365

Thr
1380

Val
1395

Ser
1410

Pro

Asn

Ile

Ile

Phe

Glu

Gln

Asn

Ile

Phe

Gly

Asp

Lys

Gln

Asn

Ile

Asp

Arg

Met

Thr

Ser

Arg

His

Ala

Leu

Ile

Asp

Arg

Phe

Ala

Tyr

Ser

Pro

Trp

Tyr

Val

Gly

Glu

Gly

Pro



Thr

Glu

Leu

Ala

Asn

Asn

Ile

Ser

Glu

Lys

Lys

Lys

1415

Leu
1430

Tyr
1445

Ile
1460

Ala
1475

Lys
1490

Leu
1505

Leu
1520

Ile
1535

Glu
1550

Thr
1565

Val
1580

Ser
1595

Phe

Gly

Ser

Val

Phe

Ser

Lys

Asp

Phe

Ile

Lys

Asp

Ser

Asp

Val

Ala

Leu

Gln

Met

Tyr

Ser

Ile

Glu

Phe

Gly

Leu

Asp

Asp

Asp

Gly

Pro

Glu

Ser

Asp

Tyr

Arg

Thr

Gln

Asp

Glu

Leu

Glu

Lys

Ser

Ser

Tyr

Asp

Lys

1420

Ile
1435

Met
1450

Tyr
1465

Thr
1480

Asp
1495

Arg
1510

Ile
1525

Asp
1540

Thr
1555

Asp
1570

His
1585

Met
1600

Arg

Phe

Gln

Ala

Ser

Gln

Leu

Ala

Val

Lys

Pro

Cys

Ser

Glu

Arg

Gln

Thr

Leu

Met

Lys

Leu

Ile

Tyr

Gln

17

Asn

Ala

Ile

Ala

Val

Leu

Leu

Ile

Thr

Leu

Lys

Asp

Leu

Leu

Val

Arg

Ser

Cys

Asp

Gln

Ile

Leu

Leu

Thr

1425

Asp
1440

Arg
1455

Asp
1470

Gly
1485

Glu
1500

Leu
1515

Glu
1530

Ala
1545

Ala
1560

Leu
1575

Ile
1590

Gly
1605

Ile

Arg

Gly

Asp

Gly

Ala

Ala

Thr

His

Asp

Thr

Glu

Phe

Val

Asn

Asn

Gly

Arg

Thr

Ile

Arg

His

Asn

Phe

Gly

Asn

Gly

Val

Gly

Ser

Ala

Arg

Leu

Gly

Lys

Asp



Asp

Leu
161

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

<220>
<223>

<400>

Val Asn Leu Ala Lys

0

3
1515
PRT

18

Gln Ala Tyr Arg Lys

1615

Artificial Sequence

1620

Synthetic: T4 Fungal 10 ABC-transporter

3

Met Gly Gln Ser

1

Thr

Ser

Asn

Lys

65

Leu

Ser

Thr

Leu

Thr

Tyr

Phe

50

Leu

Leu

Met

Ser

His
130

Glu Cys
20

Tyr Gly
35

Ala Ala

Ser Lys

Phe Ser

Ala Ala
100

Gln Tyr
115

Trp Val

Glu

Trp

Asp

Leu

Lys

Arg

85

Tyr

Thr

Glu

Arg

Leu

Phe

Phe

Glu

70

Ile

Tyr

Leu

Tyr

Ala

Cys

Thr

Met

55

His

Thr

Ser

Thr

His
135

Ala

Arg

Val

40

Leu

Pro

Leu

Ser

Leu

120

Arg

Leu

Asp

25

Cys

Ile

Gly

Val

Glu

105

Met

Ser

Ile

10

Lys

Phe

Phe

Ile

Gly

90

Lys

Ser

Arg

Ala

Glu

Ile

Gly

Lys

75

Cys

His

Ile

Ile

Phe

Gly

Asp

Thr

60

Tyr

Phe

Glu

Phe

Ser
140

Ala

Phe

Gly

45

Tyr

Arg

Leu

Ser

Val

125

Asn

Ser

Gly

30

Val

Gln

Arg

Leu

Ile

110

Ala

Gly

Arg

15

Pro

Leu

Val

Asp

Phe

95

Ala

Leu

Ile

Asn

Ile

Leu

Val

Trp

80

Thr

Leu

Met

Val



Leu

145

Asn

Ser

Met

Gln

Asn

225

Met

Leu

Arg

Ala

Lys

305

Ile

Leu

Phe

Phe

Tyr

Ile

Arg

210

Ser

Lys

Pro

Trp

Leu

290

Val

Leu

Pro

Tyr

Ser

Ser

Leu

195

Val

His

Thr

Lys

Gln

275

Leu

Ala

Ile

Leu

Trp

Ile

Val

180

Ile

Ile

Ile

Gly

Ser

260

Tyr

Ser

Tyr

Lys

Val

Leu

Arg

165

Tyr

Leu

Glu

Phe

Tyr

245

Phe

Gln

Thr

Asp

Phe

325

Arg

Phe

150

His

Ile

Glu

Ser

Gln

230

Lys

Gly

Leu

Phe

Ile

310

Val

Gly

Glu

Ala

Leu

Ala

Tyr

215

Arg

Lys

Ala

Lys

Gly

295

Leu

Ser

Val

Thr

Tyr

Thr

Gly

200

Ser

Leu

Tyr

Lys

His

280

Gly

Gln

Asp

Met

Leu

Asn

Ile

185

Phe

Lys

Ser

Leu

Glu

265

Lys

Lys

Phe

Tyr

Leu

Phe

Leu

170

Phe

Glu

Gln

Phe

Thr

250

Ile

Ala

Ile

Thr

Thr

330

Ser

19

Gln

155

Asn

Gln

Lys

Lys

Ser

235

Glu

Ser

Asn

Leu

Gln

315

Ser

Ile

His

Thr

Pro

Arg

220

Trp

Gln

His

Pro

Leu

300

Pro

Thr

Ala

Ser

Glu

Ile

Leu

205

Asn

Met

Asp

Lys

Ser

285

Gly

Gln

Pro

Met

Lys

Trp

Ser

190

Pro

Pro

Thr

Leu

Phe

270

Leu

Gly

Leu

Glu

Phe

Trp

Pro

175

Ala

Ser

Val

Glu

Tyr

255

Ser

Ala

Ile

Leu

Pro

335

Val

Val

160

Val

Phe

Tyr

Asp

Leu

240

Lys

Glu

Trp

Phe

Arg

320

Gln

Val



Ser

Asp

Lys

385

Asp

Thr

Cys

Val

Ile

465

Thr

Tyr

Asp

Ala

Val

Thr

370

Ala

Ile

Gln

Leu

Ile

450

Gln

Arg

Gly

Lys

Ser
530

Val
355

Gly

Leu

Val

Trp

Val

435

Ile

Lys

Val

Trp

Glu

515

Phe

340

Gln

Met

Val

Asn

Gly

420

Ser

Met

Lys

Thr

Glu

500

Leu

Gln

Thr

His

Leu

Leu

405

Gln

Leu

Ile

Leu

Ser

485

Ile

Lys

Phe

Ser

Ile

Ser

390

Met

Ile

Tyr

Ile

Gln

470

Glu

Pro

Asn

Asn

Ile

Lys

375

Ser

Ser

Ile

Lys

Met

455

Lys

Ile

Tyr

Leu

Ile
535

Leu

360

Ser

Glu

Val

Trp

Leu

440

Ile

Ile

Leu

Lys

Lys

520

Val

345

His

Gly

Ala

Asp

Ser

425

Leu

Pro

Gln

Asn

Ala

505

Lys

Pro

Gln

Met

Ser

Val

410

Gly

Gly

Ile

Met

Asn

490

Lys

Met

Phe

20

Tyr

Thr

Ala

395

Gln

Pro

Pro

Asn

Lys

475

Ile

Leu

Gly

Leu

Phe

Ser

380

Ser

Arg

Phe

Cys

Ser

460

Asn

Lys

Asp

Cys

Val
540

Leu

365

Val

Ser

Leu

Gln

Met

445

Val

Lys

Ser

His

Thr

525

Ser

350

Asn

Ile

Ser

Gln

Ile

430

Trp

Ile

Asp

Leu

Val

510

Leu

Cys

Ala

Tyr

Thr

Asp

415

Ile

Val

Val

Glu

Lys

495

Arg

Ala

Ser

Phe

Gln

Gly

400

Leu

Leu

Gly

Arg

Arg

480

Val

Asn

Leu

Thr



Phe

545

Val

Val

Asn

Val

Val

625

Ala

Ile

Leu

Val

Asp

705

Thr

Gly

Ala

Phe

Val

Arg

His

610

Ser

Leu

Val

Gly

Ala

690

Asn

Ile

Asp

Val

Pro

Pro

Leu

595

Arg

Asp

Lys

Gly

Asp

675

Tyr

Ile

Lys

Gln

Phe

Ala

Asn

580

Tyr

Glu

Ala

Asn

Lys

660

Leu

Val

Ile

Ala

Thr

Val

Leu

565

Ala

Ala

Pro

Thr

Ile

645

Val

Ile

Ser

Phe

Cys

725

Leu

Phe

550

Thr

Ile

Phe

Lys

Phe

630

Asn

Gly

Arg

Gln

Gly

710

Ala

Val

Thr

Leu

Ser

Leu

Val

615

Leu

Phe

Ser

Val

Val

695

His

Leu

Gly

Glu

Phe

Ser

Thr

600

Asn

Trp

Ser

Gly

Lys

680

Ala

Lys

Ala

Glu

Asp

Asn

Phe

585

Asn

Asn

Gln

Ala

Lys

665

Gly

Trp

Tyr

Ile

Lys

Arg

Leu

570

Ile

Glu

Ile

Arg

Lys

650

Ser

Tyr

Ile

Asp

Asp

730

Gly

21

Pro

555

Leu

Glu

Glu

Gly

Lys

635

Lys

Ala

Ala

Met

Pro

715

Leu

Ile

Leu

Ser

Ala

Leu

Asp

620

Pro

Gly

Leu

Ala

Asn

700

Glu

Ser

Ser

Ser

Phe

Ser

Gln

605

Glu

Glu

Glu

Ile

Val

685

Gly

Phe

Met

Leu

Thr

Pro

Val

590

Thr

Gly

Tyr

Leu

Gln

670

His

Thr

Tyr

Leu

Ser

Asp

Leu

575

Ser

Asp

Val

Lys

Thr

655

Ser

Gly

Val

Glu

Pro

735

Gly

Leu

560

Ala

Val

Ala

Lys

Val

640

Cys

Leu

Ser

Lys

Leu

720

Asp

Gly



Gln

Thr

Lys

785

Lys

Asp

Tyr

Ser

Ser

865

Lys

Leu

Thr

Glu

Lys

Tyr

770

His

Thr

Ser

Glu

Glu

850

Leu

Val

Thr

Leu

His
930

Ala

755

Leu

Leu

Lys

Ile

Glu

835

Phe

Thr

Ser

Glu

Gly

915

Arg

740

Arg

Leu

Ile

Val

Thr

820

Thr

Gly

Lys

Asp

Ala

900

Ser

Glu

Leu

Asp

Glu

Leu

805

Leu

Asn

Lys

Leu

Val

885

Glu

Ile

Gln

Ser

Asp

His

790

Ala

Met

Asn

Lys

Ala

870

Ser

Glu

Gly

Gly

Leu

Pro

775

Val

Thr

Glu

Thr

Gly

855

Thr

Ile

Leu

Phe

Lys
935

Ala

760

Leu

Leu

Asn

Asn

Thr

840

Lys

Ser

Asp

Lys

Asp

920

Val

745

Arg

Ala

Gly

Lys

Gly

825

Asp

Ala

Asp

Val

Ser

905

Asp

Lys

Ala

Ala

Pro

Ile

810

Glu

Ser

Thr

Leu

Ser

890

Leu

Asp

Trp

22

Val

Val

His

795

Ser

Ile

Pro

Pro

Gly

875

Gln

Arg

Glu

Asp

Tyr

Asp

780

Gly

Val

Ile

Leu

Ser

860

Ser

Leu

Arg

Asn

Ile
940

Ala

765

Glu

Leu

Leu

Gln

Ser

845

Gln

Ser

Asp

Ala

Ile

925

Tyr

750

Arg

His

Leu

Ser

Gln

830

Lys

Ser

Ser

Thr

Ser

910

Ala

Met

Ala

Val

His

Ile

815

Gly

Leu

Thr

Asp

Glu

895

Met

Arg

Glu

Asp

Ala

Ser

800

Ala

Thr

Ile

Thr

Ser

880

Asn

Ala

Arg

Tyr



Ala

945

Val

Trp

Tyr

Leu

Ser

Pro

Arg

Thr

Ile

Leu

Arg

Pro

23

Arg Ala Cys Asn Pro Arg Ser Val Cys Val Phe Leu Phe Phe Ile
950 955 960

Leu Ser Met Leu Leu Ser Val Leu Gly Asn Phe Trp Leu Lys His
965 970 975

Ser Glu Val Asn Thr Gly Glu Gly Tyr Asn Pro His Ala Ala Arg
980 985 990

Leu Leu Ile Tyr Phe Ala Leu Gly Val Gly Ser Ala Leu Ala Thr
995 1000 1005

Ile Gln Thr Ile Val Leu Trp Val Phe Cys Thr 1Ile His Gly
1010 1015 1020

Arg Tyr Leu His Asp Ala Met Ala Thr Ser Val Leu Lys Ala
1025 1030 1035

Met Ser Phe Phe Glu Thr Thr Pro Ile Gly Arg 1Ile Leu Asn
1040 1045 1050

Phe Ser Asn Asp Ile Tyr Lys Val Asp Glu Val Leu Gly Arg
1055 1060 1065

Phe Ser Gln Phe Phe Ala Asn Val Val Lys Val Ser Phe Thr
1070 1075 1080

Ile Val Ile Cys Met Ala Thr Trp Gln Phe Ile Phe Ile Ile
1085 1090 1095

Pro Leu Ser Val Leu Tyr 1Ile Tyr Tyr Gln Gln Tyr Tyr Leu
1100 1105 1110

Thr Ser Arg Glu Leu Arg Arg Leu Asp Ser Val Thr Arg Ser
1115 1120 1125

Ile Tyr Ala His Phe Gln Glu Thr Leu Gly Gly Leu Thr Thr



Ile

Thr

Ala

Ile

Gly

Leu

Glu

Ala

Pro

Tyr

Ile

Arg

1130

Arg
1145

Arg
1160

Asn
1175

Ile
1190

Thr
1205

Gln
1220

Val
1235

Glu
1250

Pro
1265

Ser
1280

Asn
1295

Thr
1310

Gly

Val

Arg

Leu

Leu

Ile

Glu

Leu

Ala

Thr

Leu

Gly

Tyr

Asp

Trp

Gly

Thr

Thr

Thr

Lys

Ser

Arg

His

Ala

Ser

Asn

Leu

Ser

Ala

Gln

Asn

Ser

Trp

Tyr

Ile

Gly

Gln

Asn

Ala

Ser

Gly

Ser

Ile

Glu

Pro

Arg

Leu

Lys

1135

Gln
1150

Met
1165

Phe
1180

Met
1195

Met
1210

Leu
1225

Val
1240

Ala
1255

Glu
1270

Pro
1285

Pro
1300

Ser
1315

Thr

Ser

Arg

Leu

Ile

Asn

Ser

Pro

Lys

Glu

Lys

Ser

Arg

Ala

Leu

Ala

Gly

Trp

Val

Tyr

Gly

Leu

Glu

Leu

24

Phe

Phe

Glu

Val

Leu

Ile

Glu

Ile

Asp

Glu

Lys

Thr

Val

Tyr

Phe

Ile

Ser

Val

Arg

Ile

Val

Leu

Ile

Leu

1140

His
1155

Pro
1170

Ile
1185

Arg
1200

Leu
1215

Arg
1230

Ile
1245

Glu
1260

Lys
1275

Ile
1290

Gly
1305

Ala
1320

Ile

Ser

Gly

Leu

Ser

Met

Lys

Asp

Phe

Leu

Ile

Leu

Asn

Val

Ser

Gly

Phe

Thr

Glu

His

Val

Lys

Val

Phe

Gln

Asn

Ile

Asn

Ala

Val

Tyr

Arg

Asn

Asp

Gly

Arg



Ile

Ile

Ile

Ile

Leu

Asp

Val

Ser

Val

Lys

Met

Glu

Phe

Ile
1325

Asp
1340

Pro
1355

Asp
1370

Glu
1385

Gly
1400

Gly
1415

Ser
1430

Glu
1445

Glu
1460

Asp
1475

Phe
1490

Tyr

Glu

Ser

Gln

Pro

Leu

Leu

Gln

Lys

Thr

Arg

Ser

Asp

Ser

Ala

Ile

Asp

Ser

Ser

Glu

Arg

Ile

Asp

Thr

Asp

Thr

Leu

Ala

Gly

Ser

Lys

His

Thr

Gln

Leu

Gln

Ile

Arg

Pro

Cys

Ser

Leu

Gln

Gln

Leu

Met

Leu

Val

Leu

Leu

Ile

Ala

Val

Gly
1330

Ala
1345

Ile
1360

Tyr
1375

Lys
1390

Leu
1405

Met
1420

Leu
1435

Ile
1450

Thr
1465

Ile
1480

Asn
1495

Glu

His

Asp

Phe

Thr

Asn

Ser

Cys

Asp

Gln

Ile

Val

Leu

Ala

Ile

Leu

Glu

Asp

His

Glu

Leu

Glu

Lys

Ala

Leu

Leu

Gly

25

Ile

Arg

Gly

Glu

Val

Gly

Ala

Ala

Thr

His

Asp

Asn

Leu

Ile

His

Thr

Gln

Lys

Gly

Arg

Thr

Ile

Arg

Lys

Lys

Ala

Asp
1335

Arg
1350

Ile
1365

Ile
1380

Asn
1395

Gly
1410

Ala
1425

Ala
1440

Arg
1455

Ile
1470

Gly
1485

Lys
1500

Glu

Leu

Arg

Trp

Met

Asn

Leu

Ala

Glu

Asn

Arg

Asp

Ile

Ser

Glu

Asp

Gly

Leu

Leu

Val

Ala

Thr

Val

Ser

Pro

Ile

Asn

Ala

Pro

Ser

Ile

Asp

Phe

Ile

Thr

Ile



150

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

<220>
<223>

<400>

5

4
1
P

559
RT

1510

Artificial Sequence

26

1515

Synthetic: T4 Fungal 2 ABC-transporter

4

Met Ser Ser

1

Tyr

Ile

Leu

Phe

65

Thr

Val

Leu

Tyr

Tyr

Pro

Ser

Trp

50

Pro

Asn

Ser

Tyr

Leu

130

Tyr

Asp

Ala

35

Lys

Thr

Val

Gln

Leu

115

Ala

Met

Leu

Ser

20

Trp

Leu

Leu

Cys

Ser

100

Asn

Tyr

Phe

Glu

Gly

Gln

Tyr

Pro

Phe

85

Ser

Leu

Phe

Gln

Val

Thr

Ala

Lys

Ser

70

Gln

Asp

Leu

Lys

Ile

Val

Asn

Val

Asn

55

Lys

Ser

Arg

Phe

Ser

135

Leu

Asp

Ala

Phe

40

Asn

Ile

Thr

Val

Asn

120

Thr

Leu

Gly

Leu

25

Phe

Lys

Asn

Leu

Tyr

105

Leu

Phe

Gln

Cys

10

Asn

Leu

Val

Ser

Ile

90

Pro

Gly

Ser

Leu

Pro

Pro

Leu

Pro

Arg

75

Ile

Phe

Ile

Met

Phe

Tyr

Cys

Ile

Pro

60

His

Cys

Ile

Ser

Gly

140

Leu

Gly

Phe

Gly

45

Arg

Leu

Glu

Leu

Leu

125

Asn

Ile

Tyr

Ile

30

Ser

Phe

Thr

Leu

Lys

110

Pro

Gln

Leu

Arg

15

Ser

Tyr

Lys

His

Ala

95

Lys

Thr

Leu

Gln

Pro

Val

Gln

Asn

Leu

80

Leu

Ala

Gln

Phe

Arg



145

Tyr

Thr

Phe

Tyr

Ile

225

Lys

Asn

Lys

Gly

Leu

305

Asn

Ala

Tyr

Ala

Ile

Tyr

210

Thr

Lys

Ile

Trp

Arg

290

Ser

Pro

Leu

His

Met

Tyr

195

Lys

Phe

Ile

Lys

Leu

275

Thr

Val

Glu

Thr

Gly

Ile

180

Asp

Lys

Ile

Lys

Ser

260

Asn

Ile

Val

Thr

Leu
340

Ser

165

Leu

Leu

Asn

Trp

Asp

245

Ile

Arg

Ser

Gln

Ser

325

Phe

150

Ser

Glu

Cys

Gly

Met

230

Pro

Ser

Asn

Val

Pro

310

Ser

Val

Asn

Val

Ile

Trp

215

Asn

Asn

Lys

Ser

Ala

295

Gln

Lys

Ile

Glu

Leu

Phe

200

Tyr

Lys

Gln

Glu

Leu

280

Met

Phe

Tyr

Ser

Arg

Leu

185

Glu

Pro

Leu

Leu

Phe

265

Trp

Leu

Leu

Pro

Val
345

Leu

170

Leu

Pro

Pro

Ile

Pro

250

Lys

Arg

Tyr

Arg

Pro

330

Val

27

155

Thr

Phe

Ile

Val

Val

235

Leu

Ala

Ala

Glu

Ile

315

Leu

Ser

Val

Asn

Asn

His

220

Glu

Pro

Asn

Ile

Thr

300

Phe

Asn

Val

Ile

Ser

Glu

205

Val

Thr

Pro

Trp

Trp

285

Thr

Ile

Gly

Phe

Ser

Val

190

Leu

Leu

Tyr

Val

Glu

270

Lys

Ser

Asp

Val

Leu
350

Gly

175

Ala

Ser

Ser

Arg

Asp

255

Leu

Ser

Asp

Gly

Phe

335

Thr

160

Gln

Ile

Glu

Tyr

Asn

240

Leu

Glu

Phe

Leu

Phe

320

Ile

Asn



Gln

Leu

Arg

385

Val

Ala

Gly

Ile

Met

465

Ala

Arg

Ile

Leu

Ser

Phe

Ala

370

Asn

Leu

Pro

Lys

Asn

450

Lys

Ile

Leu

Gly

Met

530

Pro

Tyr

355

Ser

Glu

Arg

Ile

Ala

435

Ala

Tyr

Lys

Asn

Ile

515

Val

Leu

Ile

Leu

Lys

Ile

Gln

420

Val

Phe

Lys

Ser

His

500

Val

Thr

Ser

Gly

Val

Ser

Gln

405

Ile

Val

Leu

Asp

Ile

485

Val

Ser

Cys

Pro

Ile

Tyr

Thr

390

Arg

Ile

Gly

Ser

Met

470

Lys

Arg

Asn

Ser

Ala

Phe

Gln

375

Gly

Phe

Val

Gly

Arg

455

Arg

Leu

Asn

Leu

Thr

535

Ile

Glu

360

Lys

Asp

Phe

Val

Leu

440

Lys

Ile

Tyr

Asp

Ile

520

Phe

Val

Ala

Ser

Ile

Glu

Leu

425

Val

Val

Lys

Ala

Met

505

Tyr

Gly

Phe

Gly

Leu

Leu

Asn

410

Thr

Thr

Lys

Thr

Trp

490

Glu

Phe

Leu

Pro

28

Leu

Arg

Asn

395

Ala

Ser

Met

Lys

Ile

475

Glu

Leu

Ala

Phe

Ser

Gly

Leu

380

Leu

Gln

Leu

Ala

Leu

460

Thr

Glu

Lys

Trp

Ser

540

Leu

Ile

365

Thr

Met

Thr

Tyr

Ile

445

Ser

Glu

Pro

Asn

Asn

525

Leu

Ser

Arg

Leu

Ser

Ile

Trp

430

Met

Lys

Leu

Met

Phe

510

Cys

Phe

Leu

Gly

Ala

Val

Ile

415

Leu

Met

Thr

Leu

Met

495

Arg

Val

Ser

Phe

Ser

Glu

Asp

400

Gly

Leu

Pro

Gln

Asn

480

Ala

Lys

Pro

Asp

Asn



545

Ile

Ile

Asp

Glu

Lys

625

Thr

Ile

Arg

Leu

Ile

705

Asn

Asn

Leu

Glu

Glu

Arg

610

Ser

Asp

Asp

Val

Pro

690

Arg

Ala

Tyr

Asn

Thr

Ile

595

Ala

Lys

Glu

His

Gly

675

Cys

Ser

Ser

Tyr

Ser

Ser

580

Asp

Leu

Glu

Glu

Phe

660

Ala

Met

Ser

Val

Asp
740

Ala

565

Val

Asp

Pro

Val

Ser

645

Glu

Gly

Ser

Ser

Arg

725

Leu

550

Ile

Ser

Ser

Ala

Leu

630

Ile

Ala

Lys

Gly

Val

710

Glu

Thr

Tyr

Met

Phe

Ile

615

Ala

Ile

Lys

Ser

Ser

695

Ala

Asn

Ile

Ser

Glu

Ile

600

Glu

Ser

Gly

Arg

Thr

680

Arg

Tyr

Ile

Lys

Val

Arg

585

Glu

Met

Ser

Ser

Gly

665

Phe

Asp

Cys

Leu

Ala
745

Pro

570

Leu

Arg

Asn

Gln

Ser

650

Asp

Leu

Ser

Ser

Phe

730

Cys

29

555

Ser

Lys

Ile

Asn

Ser

635

Gln

Leu

Lys

Ile

Gln

715

Gly

Gln

Met

Ser

Asp

Ile

620

Gly

Ile

Val

Ala

Pro

700

Glu

His

Leu

Ile

Phe

Pro

605

Thr

Asp

Ala

Cys

Ile

685

Pro

Ser

Lys

Leu

Asn

Leu

590

Ser

Phe

Asn

Leu

Val

670

Leu

Lys

Trp

Phe

Pro
750

Thr

575

Leu

Ala

Leu

Leu

Lys

655

Val

Gly

Leu

Ile

Asp

735

Asp

560

Ile

Ser

Asp

Trp

Arg

640

Asn

Gly

Gln

Ile

Met

720

Gln

Leu



Lys

Ser

Tyr

785

Asp

Thr

Ser

Ile

Thr

865

Asn

Val

Glu

Arg

Leu

Ile

Leu

770

Ser

Ala

Ala

Ile

Val

850

Ser

Gly

Asp

Val

Ala

930

Asp

Leu

755

Ser

Arg

Glu

Leu

Leu

835

Glu

Lys

Asn

Glu

Val

915

Ser

Ser

Pro

Gly

Ala

Val

Leu

820

Lys

Gln

Leu

Glu

Pro

900

Thr

Leu

Val

Asp

Gly

Asp

Ser

805

Lys

His

Gly

Lys

Ser

885

Leu

Glu

Ala

Lys

Gly

Gln

Ile

790

Lys

Asn

Ser

Asn

Lys

870

Asp

Gln

Ser

Thr

Lys

Asp

Lys

775

Tyr

Asn

Lys

Gln

Tyr

855

Leu

Val

Leu

Glu

Leu

935

Thr

Glu

760

Ala

Leu

Ile

Thr

Met

840

Glu

Leu

Gln

Lys

Leu

920

Arg

Ala

Thr

Arg

Leu

Ile

Ile

825

Ile

Asp

Glu

Thr

Val

905

Glu

Pro

Gln

Leu

Leu

Asp

Glu

810

Ile

Tyr

Val

Glu

Glu

890

Thr

Leu

Arg

Glu

30

Val

Ser

Asp

795

Tyr

Leu

Ala

Met

Phe

875

His

Glu

Ile

Pro

Ala

Gly

Leu

780

Ile

Val

Thr

Leu

Asn

860

Asp

Arg

Ser

Lys

Phe

940

Glu

Glu

765

Ala

Leu

Leu

Thr

Glu

845

Arg

Ser

Ser

Glu

Ala

925

Val

Lys

Lys

Arg

Ser

Ile

Asn

830

Asn

Lys

Pro

Glu

Thr

910

Asn

Gly

Thr

Gly

Ala

Ala

Gly

815

Thr

Gly

Asn

Ile

Ser

895

Glu

Ser

Ala

Glu

Ile

Val

Val

800

Lys

Val

Glu

Asn

Asp

880

Glu

Asp

Arg

Gln

Val



945

Gly

Val

Phe

Glu

Tyr

Ser

Leu

Phe

Ser

Phe

Val

Val

31

950 955 960

Arg Val Lys Thr Lys Val Tyr Leu Ala Tyr Ile Lys Ala Cys Gly
965 970 975

Leu Gly Val Val Leu Phe Phe Leu Phe Met Ile Leu Thr Arg Val
980 985 990

Asp Leu Ala Glu Asn Phe Trp Leu Lys Tyr Trp Ser Glu Ser Asn
995 1000 1005

Lys Asn Gly Ser Asn Glu Arg Val Trp Met Phe Val Gly Val
1010 1015 1020

Ser Leu Ile Gly Val Ala Ser Ala Ala Phe Asn Asn Leu Arg
1025 1030 1035

Ile Met Met Leu Leu Tyr Cys Ser Ile Arg Gly Ser Lys Lys
1040 1045 1050

His Glu Ser Met Ala Lys Ser Val Ile Arg Ser Pro Met Thr
1055 1060 1065

Phe Glu Thr Thr Pro Val Gly Arg Ile Ile Asn Arg Phe Ser
1070 1075 1080

Asp Met Asp Ala Val Asp Ser Asn Leu Gln Tyr 1Ile Phe Ser
1085 1090 1095

Phe Phe Lys Ser Ile Leu Thr Tyr Leu Val Thr Val Ile Leu
1100 1105 1110

Gly Tyr Asn Met Pro Trp Phe Leu Val Phe Asn Met Phe Leu
1115 1120 1125

Val 1Ile Tyr Ile Tyr Tyr Gln Thr Phe Tyr Ile Val Leu Ser
1130 1135 1140



Arg

Ser

Tyr

Gln

Trp

Ala

Leu

Val

Glu

Leu

Glu

Thr

Val

Glu
1145

Leu
1160

Asp
1175

Tyr
1190

Leu
1205

Thr
1220

Ser
1235

Thr
1250

Thr
1265

Pro
1280

Asn
1295

Lys
1310

Lys

Leu

Met

His

Asn

Ser

Ala

Ser

Gly

Asn

Pro

Trp

Tyr

Ile

Lys

Ser

Phe

Val

Val

Ile

Gly

Ser

Ile

Glu

Pro

Arg

Glu

Arg

Glu

Glu

Asp

Arg

Leu

Met

Leu

Val

Ala

Ser

Glu

Pro

Leu

Ser

Arg

Phe

Leu

Ala

Val

Thr

Ser

Gln

Lys

Asn

Cys

Ile
1150

Leu
1165

Phe
1180

Val
1195

Gln
1210

Leu
1225

Gly
1240

Trp
1255

Val
1270

Ser
1285

Gly
1300

Leu
1315

Glu

Ser

Asn

Ile

Phe

Thr

Ala

Leu

Ile

Glu

Ile

Gly

Asp

Lys

Ile

Gly

Tyr

Asn

Ile

Thr

Leu

Val

Arg

Asn

Ile

Pro

Val

32

Ser

Tyr

Leu

Phe

Gly

Met

Met

Arg

Ile

Pro

Glu

Val

Gly

Tyr

Ser

Asn

Arg

Ala

Asn

Ser

Thr

Val

Glu

Phe

Leu

Ile

Ser
1155

Ile
1170

Tyr
1185

Ser
1200

Thr
1215

Thr
1230

Tyr
1245

Thr
1260

Glu
1275

Lys
1290

Lys
1305

Asn
1320

Val

Pro

Ile

Glu

Thr

Ile

Lys

Ser

Val

Tyr

Arg

Asn

Asn

Gly

Ile

Asp

Lys

Asn

Val

Arg

Leu

Met

Cys

Pro

Tyr

Ile

Arg

Met

Ala

Ile

Arg

Leu

Gln

Glu

Ile

Glu

Asp

Ser

Asn

Thr



Gly

Glu

Asp

Gln

Pro

Gln

Pro

Ile

Gly

Ser

Glu

Asp

1325

Ala
1340

Pro
1355

Ile
1370

Asp
1385

Phe
1400

Ala
1415

Arg
1430

Leu
1445

Gln
1460

Lys
1475

Thr
1490

Arg
1505

Gly

Thr

Gly

Ala

Asn

His

Gly

Asp

Arg

Ile

Asp

Thr

Lys

Glu

Leu

Gln

Arg

Leu

Asp

Val

Gln

Leu

Lys

Ile

Ser

Gly

Phe

Ala

Tyr

Lys

Asp

Lys

Leu

Val

Ile

Leu

Thr

Lys

Asp

Phe

Ser

Pro

Ser

Ile

Leu

Leu

Ile

Thr

1330

Leu
1345

Ile
1360

Leu
1375

Glu
1390

Glu
1405

His
1420

Asn
1435

Asn
1450

Cys
1465

Asp
1480

Gln
1495

Ile
1510

Ser

Ile

Arg

Gly

Asp

Leu

Glu

Glu

Leu

Glu

Asp

Ala

Leu

Ile

Ser

Thr

Glu

Glu

Glu

Asn

Ala

Ala

Thr

His

33

Ala

Asp

His

Val

Leu

Lys

Asp

Gly

Arg

Thr

Ile

Arg

Leu

Gly

Leu

Lys

Lys

Met

Gly

Ser

Ala

Ala

Arg

Ile

1335

Phe
1350

Ile
1365

Ala
1380

Thr
1395

Arg
1410

Leu
1425

Asn
1440

Asn
1455

Leu
1470

Ser
1485

Arg
1500

Asp
1515

Arg

Gly

Ile

Asn

Ala

His

Val

Leu

Leu

Val

Glu

Thr

Ile

Ile

Ile

Leu

Val

Ser

Asn

Ser

Asn

Asp

Phe

Val

Leu

Ser

Pro

Asp

Glu

Lys

Asp

Val

Arg

Met

Lys

Leu



34

Asp Ser Asp Lys Ile Ile Val Leu Asp Gln Gly Ser Val Arg Glu
1520 1525 1530

Phe Asp Ser Pro Ser Lys Leu Leu Ser Asp Lys Thr Ser Ile Phe
1535 1540 1545

Tyr Ser Leu Cys Glu Lys Gly Gly Tyr Leu Lys
1550 1555

<210> 5

<211> 1638

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic: T4 Fungal 3 ABC-transporter

<400> 5
Met Asn Ser Tyr Asn Glu Ser Ala Pro Thr Gly Cys Ser Phe Trp Asp

1 5 10 15

Asn Asp Asp Ile Ser Pro Cys Ile Arg Lys Ser Leu Leu Asp Ser Tyr
20 25 30

Leu Pro Ala Ala Ile Val Val Gly Ser Leu Leu Tyr Leu Leu Leu Ile
35 40 45

Gly Ala Gln Gln Ile Lys Thr His Arg Lys Leu Tyr Ala Lys Asp Glu
50 55 60

Thr Gln Pro Leu Leu Glu Pro Ala Asn Gly Ser Pro Thr Asp Tyr Ser
65 70 75 80

Asn Thr Tyr Gly Thr Ile Asp Tyr Glu Glu Glu Gln Ser Thr Ala Glu
85 90 95

Leu Thr Thr Ser Gln Lys His Phe Asp Ile Ser Arg Leu Glu Pro Leu
100 105 110



Lys

Gly

Gln

145

Glu

Ile

Pro

Val

Ser

225

Leu

Val

Ser

Phe

Arg

Asp

Trp

130

Leu

Trp

Phe

Phe

Pro

210

Gln

Leu

Leu

Asn

Lys

290

Ile

Asp

115

Glu

Val

Glu

Leu

Pro

195

Ser

Leu

Phe

Phe

Phe

275

Ala

Asp

Lys

Ile

Gly

Phe

180

Leu

Ala

Val

Leu

Asp

260

Phe

Tyr

Asp

Thr

Val

Ala

Tyr

165

Ala

Ala

Leu

Asn

Leu

245

Thr

Glu

Lys

Tyr

Pro

Lys

Val

150

Lys

Leu

Asn

Ser

Tyr

230

Leu

Asp

Ile

Thr

Ala

Leu

Leu

135

Val

Leu

Gly

Ile

Phe

215

Tyr

Gly

Asp

Val

Pro

295

Tyr

Gly

120

Ile

Ala

Thr

Ser

Ser

200

Arg

Tyr

Ser

Gly

Thr

280

Leu

Phe

Leu

Leu

Leu

Pro

Ile

185

Leu

Ser

Ser

Ala

Val

265

Tyr

Gln

Leu

Val

Glu

Phe

Ile

170

Arg

Leu

Val

Phe

Arg

250

Lys

Ser

Phe

Leu

35

Lys

Phe

Val

155

Val

Ala

Tyr

Leu

Gln

235

Val

Pro

Trp

Asn

Arg

Tyr

Val

140

Pro

Arg

Leu

Tyr

Ile

220

Phe

Phe

Ser

Ile

Asp

300

Arg

Val

125

Ile

Ser

Val

Asn

Ile

205

His

Ile

Asp

Pro

Asp

285

Ile

Phe

Gln

Leu

Leu

Phe

Lys

190

Val

Pro

Asn

His

Glu

270

Pro

Trp

Lys

Arg

Ile

Asn

Val

175

Ser

Asn

Gln

Asn

Pro

255

Asn

Leu

Gly

Asp

Asp

Phe

Gln

160

Trp

Gly

Ile

Asn

Thr

240

Ser

Asn

Ile

Leu

Leu



305

Gly

Asp

Phe

Pro

Phe

385

Leu

Val

Ile

Thr

Leu

465

His

Leu

Phe

Leu

Gly

Gly

370

Phe

Gly

Tyr

Glu

Ser

450

Met

Phe

Tyr

Thr

Ala

Pro

355

Met

Ile

Arg

Ala

Glu

435

Lys

Ala

Phe

Arg

Arg

Ala

340

Ser

Thr

Gln

Arg

Lys

420

Val

Glu

Val

Val

Leu
500

Thr

325

Gln

Leu

Ser

Ile

Val

405

Ala

Asp

Glu

Asp

Asn

485

Leu

310

Phe

Ala

Leu

Arg

Ser

390

Cys

Leu

Pro

Ser

Ala

470

Ser

Gly

Thr

Leu

Leu

Asn

375

Asp

Ile

Arg

Lys

Lys

455

Ser

Phe

Trp

Tyr

Trp

Lys

360

Met

Ser

Arg

Arg

Asp

440

Ser

Lys

Phe

Ser

Lys

Ala

345

Arg

Ala

Leu

Met

Arg

425

Gly

Thr

Val

Met

Ala
505

Ile

330

Ser

Ile

Trp

Val

Lys
410

Met

Lys

Glu

Ser

Ile

490

Leu

36

315

Phe

Ile

Leu

Leu

Ser

395

Ala

Thr

Ala

Leu

Glu

475

Ile

Ala

Tyr

Asp

Glu

Tyr

380

Leu

Ser

Pro

Gly

460

Leu

Val

Gly

Phe

Ser

Tyr

365

Val

Arg

Ile

Pro

Ile

445

Gly

Cys

Ala

Ser

Ser

Met

350

Val

Leu

Ser

Ile

Glu

430

Ala

Ile

Ser

Val

Ser
510

Lys
335

Leu

Asp

Thr

Leu

Gly

415

Glu

Asp

Ile

Tyr

Thr

495

Ser

320

Gly

Ile

Asn

Met

Tyr

400

Glu

Leu

Gln

Asn

Leu

480

Leu

Ile



Leu

Phe

Asn

545

Glu

Tyr

Phe

Val

Ser

625

Leu

Phe

Arg

Trp

Ala

Ile

Gln

530

Glu

Asn

Leu

Ile

Phe

610

Leu

Ser

Leu

Gly

Asn

690

Phe

Leu

515

Lys

Ala

Phe

Arg

Thr

595

Gln

Phe

Phe

Glu

Ala

675

Lys

Lys

Leu

Glu

Phe

Ala

Tyr

580

Pro

Gly

Asn

Met

Glu

660

Asn

Gly

Val

Pro

Met

Gln

Lys

565

Arg

Thr

Lys

Leu

Val

645

Gln

Ser

Ser

Gly

Leu

Leu

Ser

550

Glu

Val

Leu

Ile

Leu

630

Gln

Glu

Pro

Lys

Lys

Asn

Gly

535

Ile

Ile

Ile

Val

Leu

615

Arg

Ser

Ser

Glu

Asn

695

Leu

Tyr

520

Ile

Arg

Met

Val

Thr

600

Thr

Ser

Lys

Asp

Val

680

Asp

Asn

Lys

Thr

Ile

Lys

Trp

585

Leu

Thr

Pro

Val

Lys

665

Gly

Phe

Val

Leu

Asp

Ile

Val

570

Thr

Ile

Pro

Leu

Ser

650

Tyr

Phe

Gln

Ile

37

Ala

Asn

Lys

555

Arg

Cys

Ser

Val

Asp

635

Leu

Glu

Glu

Leu

Ile

Ser

Arg

540

Phe

Asn

Ser

Phe

Ala

620

Gln

Asp

Gln

Asn

Lys

700

Gly

Lys

525

Ile

Phe

Glu

Ala

Tyr

605

Phe

Leu

Arg

Leu

Ala

685

Asp

Pro

Ile

Gln

Ala

Glu

Phe

590

Phe

Thr

Ser

Val

Thr

670

Thr

Ile

Thr

Gly

Lys

Trp

Ile

575

Val

Tyr

Ala

Asp

Gln

655

His

Leu

Asp

Gly

Glu

Leu

Glu

560

Arg

Trp

Val

Leu

Met

640

Lys

Thr

Ser

Ile

Ser



705

Gly

Asn

Pro

Ile

Ala

785

Leu

Gly

Leu

Cys

Cys

865

His

Asp

Lys

Gly

Asn

Ala

770

Pro

Thr

Glu

Ala

Leu

850

Ile

Asn

Asn

Thr

Lys

Pro

755

Trp

Phe

Arg

Lys

Arg

835

Ser

Thr

Val

Gly

Ser

Ile

740

Glu

Leu

Asn

Asp

Gly

820

Ala

Ala

Gly

Ala

Arg
900

Leu

725

Phe

Thr

Leu

Gln

Leu

805

Ile

Leu

Val

Pro

Leu

885

Val

710

Leu

Leu

Gly

Asn

Gln

790

Lys

Thr

Tyr

Asp

Leu

870

Thr

Leu

Leu

Pro

Met

Asp

775

Arg

Val

Leu

Ser

Ser

855

Met

Val

Glu

Gly

Gly

Thr

760

Thr

Tyr

Leu

Ser

Asn

840

His

Lys

Arg

Gln

Leu

Ser

745

Glu

Val

Asp

Asp

Gly

825

Ala

Thr

Asp

Asp

Gly
905

Leu

730

Thr

Ala

Lys

Ala

Ala

810

Gly

Arg

Ala

Arg

Ala

890

Thr

38

715

Gly

Pro

Val

Asn

Val

795

Gly

Gln

His

Ala

Thr

875

Ala

Cys

Glu

Arg

Ala

Asn

780

Ile

Asp

Lys

Val

Trp

860

Cys

Trp

Glu

Met

Asp

Tyr

765

Ile

Asp

Ala

Gln

Leu

845

Ile

Ile

Ile

Asp

Gln

Glu

750

Cys

Val

Ala

Thr

Arg

830

Leu

Tyr

Leu

Val

Leu
910

Leu

735

Leu

Ser

Phe

Cys

Glu

815

Val

Asp

Glu

Val

Ala

895

Leu

720

Thr

Ile

Gln

Ala

Gly

800

Ile

Ser

Asp

Asn

Ser

880

Met

Ser
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Ser Gly Ser Leu Gly His Asp Asp Leu Val Ser Thr Val Ile Ser Ser
915 920 925

Arg Ser Gln Ser Ser Val Asn Leu Lys Gln Leu Asn Val Ser Asp Thr
930 935 940

Ser Glu Ile His Gln Lys Leu Lys Lys Ile Ala Glu Ser Asp Lys Ala
945 950 955 960

Asp Gln Leu Asp Glu Glu Arg Leu Ser Pro Arg Gly Lys Leu Ile Glu
965 970 975

Asp Glu Thr Lys Ser Ser Gly Ala Val Ser Trp Glu Val Tyr Lys Phe
980 985 990

Tyr Gly Arg Ala Phe Gly Gly Val Phe Ile Trp Phe Val Phe Val Ala
995 1000 1005

Ala Phe Ala Ala Ser Gln Gly Ser Asn Ile Met Gln Ser Val Trp
1010 1015 1020

Leu Lys 1Ile Trp Ala Ala Ala Asn Asp Lys Leu Val Ser Pro Ala
1025 1030 1035

Phe Thr Met Ser Ile Asp Arg Ser Leu Asn Ala Leu Lys Glu Gly
1040 1045 1050

Phe Arg Ala Ser Val Ala Ser Val Glu Trp Ser Arg Pro Leu Gly
1055 1060 1065

Gly Glu Met Phe Arg Val Tyr Gly Glu Glu Ser Ser His Ser Ser
1070 1075 1080

Gly Tyr Tyr Ile Thr Ile Tyr Ala Leu Ile Gly Leu Ser Tyr Ala
1085 1090 1095

Leu Ile Ser Ala Phe Arg Val Tyr Val Val Phe Met Gly Gly Ile



Val

Asn

Met

Ala

Ala

Phe

Tyr

Val

Thr

Asn

Trp

Ala

1100

Ala
1115

Ala
1130

Asn
1145

Pro
1160

Thr
1175

Ala
1190

Leu
1205

Ser
1220

Thr
1235

Leu
1250

Val
1265

Leu
1280

Ser

Lys

Arg

Tyr

Ile

Ala

Ala

Pro

Ile

Glu

Ala

Val

Asn

Leu

Phe

Ala

Leu

Phe

Ser

Ile

Arg

Lys

Asn

Ser

Lys

Arg

Ser

Glu

Leu

Ile

Ser

His

Ala

Ile

Arg

Leu

Ile

Phe

Lys

Gly

Ile

Val

Arg

Gln

Tyr

Asp

Trp

Leu

1105

Phe
1120

Phe
1135

Asp
1150

Phe
1165

Cys
1180

Ile
1195

Glu
1210

His
1225

Gly
1240

Asn
1255

Leu
1270

Ser
1285

Glu

Asp

Thr

Ile

Ile

Ile

Leu

Phe

Asp

Asn

Ala

Ala

Asp

Ser

Glu

Val

Ile

Tyr

Lys

Ser

Glu

Asn

Leu

Ala

40

Met

Thr

Ser

Ser

Thr

Tyr

Arg

Glu

Arg

Arg

Arg

Phe

Leu

Pro

Ile

Val

Pro

Tyr

Tyr

Thr

Arg

Ser

Val

Val

1110

Thr
1125

Ile
1140

Asp
1155

Leu
1170

Gly
1185

Ile
1200

Asp
1215

Leu
1230

Phe
1245

Phe
1260

Asp
1275

Met
1290

Lys

Gly

Gln

Gln

Phe

Gly

Ser

Val

Met

Phe

Phe

Leu

Ile

Arg

Glu

Cys

Ile

Ala

Ile

Gly

Arg

Tyr

Val

Ser

Phe

Ile

Leu

Gly

Val

Leu

Thr

Val

Gln

Leu

Gly

Ile



Gly

Ile

Val

Leu

Pro

Val

Val

Arg

Phe

Ile

Ile

Leu

Leu

His
1295

Ala
1310

Val
1325

Asn
1340

Pro
1355

Ser
1370

Ser
1385

Thr
1400

Val
1415

Thr
1430

Pro
1445

Asp
1460

Lys

Ile

Phe

Glu

Ile

Ser

Leu

Phe

Gly

Asp

Ser

Gln

Pro

Arg

Asp

Thr

Met

Asp

Ser

Arg

Lys

Ala

Pro

Ile

Asp

Phe

Val

Ala

Gln

Asn

Gln

Trp

Tyr

Val

Gly

Glu

Gly

Pro

Asn

Asn

Gly

Ser

Met

Glu

Pro

Ala

Glu

Lys

Ser

Leu

Thr

Gln

Leu

Met
1300

Ala
1315

Asn
1330

Pro
1345

Glu
1360

Pro
1375

Pro
1390

Ser
1405

Gly
1420

Lys
1435

Leu
1450

Tyr
1465

Val

Ala

Leu

Ser

Asp

Thr

Ser

Arg

Thr

Ser

Asp

Phe

Ser

Ser

Gly

Trp

Val

Arg

Gly

Leu

Ser

Ile

Ile

Leu

Thr

Asp

Thr

41

Leu

Val

Glu

Glu

Glu

Pro

Lys

Ile

Lys

Arg

Gly

Ala

Asp

Ser

Val

Arg

Ile

Ile

Lys

Ile

Thr

Ile

Asn

Thr

Glu

Glu

Leu
1305

Arg
1320

Leu
1335

Pro
1350

Glu
1365

Val
1380

Gly
1395

Ala
1410

Asp
1425

Ala
1440

Ile
1455

Ile
1470

Pro

Ser

Leu

Glu

Asp

Val

Ile

Ile

Phe

Gly

Val

Arg

Phe

Thr

Tyr

Tyr

Glu

Asn

Asp

Lys

Val

Phe

Ile

Thr

Ser

Glu

Ser

Ala

Ser

Tyr

Lys

Asp

Asn

Gly

Arg

Asp

Ile

Asn

Ser

Gly



Ser

Phe

Ser

Lys

Asp

Phe

Ile

Val

Leu

Val

1475

Ser
1490

Leu
1505

Gln
1520

Ser
1535

Tyr
1550

Ser
1565

Ile
1580

Glu
1595

Phe
1610

Lys
1625

<210> 6

<211>
<212>
<213>

<220>

<223>

Ser

Asn

Gly

Pro

Asn

Asp

Asp

Tyr

Tyr

Leu

1559
PRT
Artificial Sequence

Asp

Leu

Gln

Lys

Thr

Ser

Tyr

Asp

Ser

Ala

Asn

Asn

Arg

Ile

Asp

Thr

Asp

Asp

Met

Lys

Ile

Asn

Gln

Ile

Ser

Ile

Lys

Pro

Cys

Glu

1480

Glu
1495

Thr
1510

Leu
1525

Leu
1540

Lys
1555

Leu
1570

Ile
1585

Tyr
1600

Ser
1615

Ala
1630

Asp

Val

Thr

Leu

Ile

Thr

Leu

Lys

Asn

Phe

Ser

Ser

Cys

Asp

Gln

Ile

Val

Leu

Ser

Ile

42

Asn

Glu

Leu

Glu

Thr

Ala

Met

Ile

Gly

Ala

Glu

Gly

Ala

Ala

Thr

His

Asp

Ser

Glu

Lys

Synthetic: T4 Fungal 4 ABC-transporter

1485

Asn
1500

Gly
1515

Arg
1530

Thr
1545

Ile
1560

Arg
1575

Ala
1590

Asp
1605

Leu
1620

Arg
1635

Val

Ser

Ser

Ala

Arg

Leu

Gly

Gln

Asp

Asn

Asn

Asn

Leu

Ser

Glu

Arg

Arg

Asn

Thr

Lys

Lys

Leu

Leu

Ile

Glu

Ser

Val

Ser

Leu

Lys



<400>

Met Ser Ser

1

Tyr

Ile

Leu

Phe

65

Thr

Val

Leu

Tyr

Tyr

145

Tyr

Thr

Pro

Ser

Trp

50

Pro

Asn

Ser

Tyr

Leu

130

Tyr

Tyr

Ala

Asp

Ala

35

Lys

Thr

Val

Gln

Leu

115

Ala

Met

His

Met

Leu

Ser

20

Trp

Leu

Leu

Cys

Ser

100

Asn

Tyr

Phe

Gly

Ile
180

Glu

Gly

Gln

Tyr

Pro

Phe

85

Ser

Leu

Phe

Gln

Ser

165

Leu

Val

Thr

Ala

Lys

Ser

70

Gln

Asp

Leu

Lys

Ile

150

Ser

Glu

Val

Asn

Val

Asn

55

Lys

Ser

Arg

Phe

Ser

135

Leu

Asn

Val

Asp

Ala

Phe

40

Asn

Ile

Thr

Val

Asn

120

Thr

Leu

Glu

Leu

Gly

Leu

25

Phe

Lys

Asn

Leu

Tyr

105

Leu

Phe

Gln

Arg

Leu
185

Cys

10

Asn

Leu

Val

Ser

Ile

90

Pro

Gly

Ser

Leu

Leu

170

Leu

43

Pro

Pro

Leu

Pro

Arg

75

Ile

Phe

Ile

Met

Phe

155

Thr

Phe

Tyr

Cys

Ile

Pro

60

His

Cys

Ile

Ser

Gly

140

Leu

Val

Asn

Gly

Phe

Gly

45

Arg

Leu

Glu

Leu

Leu

125

Asn

Ile

Ile

Ser

Tyr

Ile

30

Ser

Phe

Thr

Leu

Lys

110

Pro

Gln

Leu

Ser

Val
190

Arg

15

Ser

Tyr

Lys

His

Ala

95

Lys

Thr

Leu

Gln

Gly

175

Ala

Pro

Val

Gln

Asn

Leu

80

Leu

Ala

Gln

Phe

Arg

160

Gln

Ile



Phe

Tyr

Ile

225

Lys

Asn

Lys

Gly

Leu

305

Asn

Ala

Gln

Leu

Arg

Ile

Tyr

210

Thr

Lys

Ile

Trp

Arg

290

Ser

Pro

Leu

Phe

Ala

370

Asn

Tyr

195

Lys

Phe

Ile

Lys

Leu

275

Thr

Val

Glu

Thr

Tyr

355

Ser

Glu

Asp

Lys

Ile

Lys

Ser

260

Asn

Ile

Val

Thr

Leu

340

Ile

Leu

Lys

Leu

Asn

Trp

Asp

245

Ile

Arg

Ser

Gln

Ser

325

Phe

Gly

Val

Ser

Cys

Gly

Met

230

Pro

Ser

Asn

Val

Pro

310

Ser

Val

Ile

Tyr

Thr

Ile

Trp

215

Asn

Asn

Lys

Ser

Ala

295

Gln

Lys

Ile

Phe

Gln

375

Gly

Phe

200

Tyr

Lys

Gln

Glu

Leu

280

Met

Phe

Tyr

Ser

Glu

360

Lys

Asp

Glu

Pro

Leu

Leu

Phe

265

Trp

Leu

Leu

Pro

Val

345

Ala

Ser

Ile

Pro

Pro

Ile

Pro

250

Lys

Arg

Tyr

Arg

Pro

330

Val

Gly

Leu

Leu

44

Ile

Val

Val

235

Leu

Ala

Ala

Glu

Ile

315

Leu

Ser

Leu

Arg

Asn

Asn

His

220

Glu

Pro

Asn

Ile

Thr

300

Phe

Asn

Val

Gly

Leu

380

Leu

Glu

205

Val

Thr

Pro

Trp

Trp

285

Thr

Ile

Gly

Phe

Ile

365

Thr

Met

Leu

Leu

Tyr

Val

Glu

270

Lys

Ser

Asp

Val

Leu

350

Arg

Leu

Ser

Ser

Ser

Arg

Asp

255

Leu

Ser

Asp

Gly

Phe

335

Thr

Gly

Ala

Val

Glu

Tyr

Asn

240

Leu

Glu

Phe

Leu

Phe

320

Ile

Asn

Ser

Glu

Asp



385

Val

Ala

Gly

Ile

Met

465

Ala

Arg

Ile

Leu

Ser

545

Ile

Ile

Leu

Pro

Lys

Asn

450

Lys

Ile

Leu

Gly

Met

530

Pro

Leu

Glu

Arg

Ile

Ala

435

Ala

Tyr

Lys

Asn

Ile

515

Val

Leu

Asn

Thr

Ile

Gln

420

Val

Phe

Lys

Ser

His

500

Val

Thr

Ser

Ser

Ser
580

Gln

405

Ile

Ile

Leu

Asp

Ile

485

Val

Ser

Cys

Pro

Ala

565

Val

390

Arg

Ile

Gly

Ser

Met

470

Lys

Arg

Asn

Ser

Ala

550

Ile

Ser

Phe

Val

Gly

Arg

455

Arg

Leu

Asn

Leu

Thr

535

Ile

Tyr

Met

Phe

Val

Leu

440

Lys

Ile

Tyr

Asp

Ile

520

Phe

Val

Ser

Glu

Glu

Leu

425

Val

Val

Lys

Ala

Met

505

Tyr

Gly

Phe

Val

Arg
585

Asn

410

Thr

Thr

Lys

Thr

Trp

490

Glu

Phe

Leu

Pro

Pro

570

Leu

45

395

Ala

Ser

Met

Lys

Ile

475

Glu

Leu

Ala

Phe

Ser

555

Ser

Lys

Gln

Leu

Ala

Leu

460

Thr

Glu

Lys

Trp

Ser

540

Leu

Met

Ser

Thr

Tyr

Ile

445

Ser

Glu

Pro

Asn

Asn

525

Leu

Ser

Ile

Phe

Ile

Trp

430

Met

Lys

Leu

Met

Phe

510

Cys

Phe

Leu

Asn

Leu
590

Ile

415

Leu

Met

Thr

Leu

Met

495

Arg

Val

Ser

Phe

Thr

575

Leu

400

Gly

Leu

Pro

Gln

Asn

480

Ala

Lys

Pro

Asp

Asn

560

Ile

Ser



Asp

Glu

Lys

625

Thr

Ile

Arg

Leu

Ile

705

Asn

Asn

Lys

Ser

Tyr

Glu

Arg

610

Ser

Asp

Asp

Val

Pro

690

Arg

Ala

Tyr

Ile

Leu

770

Ser

Ile

595

Ala

Lys

Glu

His

Gly

675

Cys

Ser

Ser

Tyr

Leu

755

Ser

Arg

Asp

Leu

Glu

Glu

Phe

660

Ala

Met

Ser

Val

Asp

740

Pro

Gly

Ala

Asp

Pro

Val

Ser

645

Glu

Gly

Ser

Ser

Arg

725

Leu

Asp

Gly

Asp

Ser

Ala

Leu

630

Ile

Ala

Lys

Gly

Val

710

Glu

Thr

Gly

Gln

Ile

Phe

Ile

615

Ala

Ile

Lys

Ser

Ser

695

Ala

Asn

Ile

Asp

Lys

775

Tyr

Ile

600

Glu

Ser

Gly

Arg

Thr

680

Arg

Tyr

Ile

Lys

Glu

760

Ala

Leu

Glu

Met

Ser

Ser

Gly

665

Phe

Asp

Cys

Leu

Ala

745

Thr

Arg

Leu

Arg

Asn

Gln

Ser

650

Asp

Leu

Ser

Ser

Phe

730

Cys

Leu

Leu

Asp

46

Ile

Asn

Ser

635

Gln

Leu

Lys

Ile

Gln

715

Gly

Gln

Val

Ser

Asp

Asp

Ile

620

Arg

Ile

Val

Ala

Pro

700

Glu

His

Leu

Gly

Leu

780

Ile

Pro

605

Thr

Asp

Ala

Cys

Ile

685

Pro

Ser

Lys

Leu

Glu

765

Ala

Leu

Ser

Phe

Asn

Leu

Val

670

Leu

Lys

Trp

Phe

Pro

750

Lys

Arg

Ser

Ala

Leu

Leu

Lys

655

Val

Gly

Leu

Ile

Asp

735

Asp

Gly

Ala

Ala

Asp

Trp

Arg

640

Asn

Gly

Gln

Ile

Met

720

Gln

Leu

Ile

Val

Val



785

Asp

Thr

Ser

Ile

Thr

865

Asn

Val

Glu

Arg

Leu

945

Gly

Val

Ala

Ala

Ile

Val

850

Ser

Gly

Asp

Val

Ala

930

Asp

Arg

Leu

Glu

Leu

Leu

835

Glu

Lys

Asn

Glu

Val

915

Ser

Ser

Val

Gly

Val

Leu

820

Lys

Gln

Leu

Glu

Pro

900

Thr

Leu

Val

Lys

Val
980

Ser

805

Lys

His

Gly

Lys

Ser

885

Leu

Glu

Ala

Lys

Thr

965

Val

790

Lys

Asn

Ser

Asn

Lys

870

Asp

Gln

Ser

Thr

Lys

950

Lys

Leu

Asn

Lys

Gln

Tyr

855

Leu

Val

Leu

Glu

Leu

935

Thr

Val

Phe

Ile

Thr

Met

840

Glu

Leu

Gln

Lys

Leu

920

Arg

Ala

Tyr

Phe

Ile

Ile

825

Ile

Asp

Glu

Thr

Val

905

Glu

Pro

Gln

Leu

Leu
985

Glu

810

Ile

Tyr

Val

Glu

Glu

890

Thr

Leu

Arg

Glu

Ala

970

Phe

47

795

Tyr

Leu

Ala

Met

Phe

875

His

Glu

Ile

Pro

Ala

955

Tyr

Met

Val

Thr

Leu

Asn

860

Asp

Arg

Ser

Lys

Phe

940

Glu

Ile

Ile

Leu

Thr

Glu

845

Arg

Ser

Ser

Glu

Ala

925

Val

Lys

Lys

Leu

Ile

Asn

830

Asn

Lys

Pro

Glu

Thr

910

Asn

Gly

Thr

Ala

Thr
990

Gly

815

Thr

Gly

Asn

Ile

Ser

895

Glu

Ser

Ala

Glu

Cys

975

Arg

800

Lys

Val

Glu

Asn

Asp

880

Glu

Asp

Arg

Gln

Val

960

Gly

Val



48

Phe Asp Leu Ala Glu Asn Phe Trp Leu Lys Tyr Trp Ser Glu Ser Asn
995 1000 1005

Glu Lys Asn Gly Ser Asn Glu Arg Val Trp Met Phe Val Gly Val
1010 1015 1020

Tyr Ser Leu Ile Gly Val Ala Ser Ala Ala Phe Asn Asn Leu Arg
1025 1030 1035

Ser Ile Met Met Leu Leu Tyr Cys Ser Ile Arg Gly Ser Lys Lys
1040 1045 1050

Leu His Glu Ser Met Ala Lys Ser Val Ile Arg Ser Pro Met Thr
1055 1060 1065

Phe Phe Glu Thr Thr Pro Val Gly Arg Ile Ile Asn Arg Phe Ser
1070 1075 1080

Ser Asp Met Asp Ala Val Asp Ser Asn Leu Gln Tyr 1Ile Phe Ser
1085 1090 1095

Phe Phe Phe Lys Ser Ile Leu Thr Tyr Leu Val Thr Val Ile Leu
1100 1105 1110

Val Gly Tyr Asn Met Pro Trp Phe Leu Val Phe Asn Met Phe Leu
1115 1120 1125

Val Val 1Ile Tyr Ile Tyr Tyr Gln Thr Phe Tyr Ile Val Leu Ser
1130 1135 1140

Arg Glu Leu Lys Arg Leu Ile Ser Ile Ser Tyr Ser Pro Ile Met
1145 1150 1155

Ser Leu Met Ser Glu Ser Leu Asn Gly Tyr Ser Ile 1Ile Asp Ala
1160 1165 1170

Tyr Asp His Phe Glu Arg Phe 1Ile Tyr Leu Asn Tyr Glu Lys Ile



Gln

Trp

Ala

Leu

Val

Glu

Leu

Glu

Thr

Val

Gly

Glu

1175

Tyr
1190

Leu
1205

Thr
1220

Ser
1235

Thr
1250

Thr
1265

Pro
1280

Asn
1295

Lys
1310

Lys
1325

Ala
1340

Pro
1355

Asn

Ser

Ala

Ser

Gly

Asn

Pro

Trp

Tyr

Ile

Gly

Thr

Val

Val

Ile

Gly

Ser

Ile

Glu

Pro

Arg

Glu

Lys

Glu

Asp

Arg

Leu

Met

Leu

Val

Ala

Ser

Glu

Pro

Ser

Gly

Phe

Leu

Ala

Val

Thr

Ser

Gln

Lys

Asn

Cys

Thr

Lys

1180

Val
1195

Gln
1210

Leu
1225

Gly
1240

Trp
1255

Val
1270

Ser
1285

Gly
1300

Leu
1315

Glu
1330

Leu
1345

Ile
1360

Phe

Thr

Ala

Leu

Ile

Glu

Ile

Gly

Asp

Lys

Ser

Ile

Asn

Ile

Thr

Leu

Val

Arg

Asn

Ile

Pro

Val

Leu

Ile

49

Phe

Gly

Met

Met

Arg

Ile

Pro

Glu

Val

Gly

Ala

Asp

Arg

Ala

Asn

Ser

Thr

Val

Glu

Phe

Leu

Ile

Leu

Gly

1185

Ser
1200

Thr
1215

Thr
1230

Tyr
1245

Thr
1260

Glu
1275

Lys
1290

Lys
1305

Asn
1320

Val
1335

Phe
1350

Ile
1365

Thr

Ile

Lys

Ser

Val

Tyr

Arg

Asn

Asn

Gly

Arg

Asp

Asn

Val

Arg

Leu

Met

Cys

Pro

Tyr

Ile

Arg

Ile

Ile

Arg

Leu

Gln

Glu

Ile

Glu

Asp

Ser

Asn

Thr

Leu

Ser



Asp

Gln

Pro

Gln

Pro

Ile

Gly

Ser

Glu

Asp

Asp

Phe

Tyr

Ile
1370

Asp
1385

Phe
1400

Ala
1415

Arg
1430

Leu
1445

Gln
1460

Lys
1475

Thr
1490

Arg
1505

Ser
1520

Asp
1535

Ser

Ala

Asn

His

Gly

Asp

Arg

Ile

Asp

Thr

Asp

Ser

Leu

Leu

Gln

Arg

Leu

Asp

Val

Gln

Leu

Lys

Ile

Lys

Pro

Cys

Phe

Ala

Tyr

Lys

Asp

Lys

Leu

Val

Ile

Leu

Ile

Ser

Glu

Asp

Phe

Ser

Pro

Ser

Ile

Leu

Leu

Ile

Thr

Ile

Lys

Lys

Leu
1375

Glu
1390

Glu
1405

His
1420

Asn
1435

Asn
1450

Cys
1465

Asp
1480

Gln
1495

Ile
1510

Val
1525

Leu
1540

Gly

Arg

Gly

Asp

Leu

Glu

Glu

Leu

Glu

Asp

Ala

Leu

Leu

Ser

Thr

Glu

Glu

Glu

Asn

Ala

Ala

Thr

His

Asp

Ser

Tyr

50

His

Val

Leu

Lys

Asp

Gly

Arg

Thr

Ile

Arg

Gln

Asp

Leu

Leu

Lys

Lys

Met

Gly

Ser

Ala

Ala

Arg

Ile

Gly

Lys

Lys

Ala
1380

Thr
1395

Arg
1410

Leu
1425

Asn
1440

Asn
1455

Leu
1470

Ser
1485

Arg
1500

Asp
1515

Ser
1530

Thr
1545

Ile

Asn

Ala

His

Val

Leu

Leu

Val

Glu

Thr

Val

Ser

Ile

Leu

Val

Ser

Asn

Ser

Asn

Asp

Phe

Val

Arg

Ile

Pro

Asp

Glu

Lys

Asp

Val

Arg

Met

Lys

Leu

Glu

Phe



155

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

<220>
<223>

<400>

0

7
1381
PRT

1555

Artificial Sequence

51

Synthetic: T4 Fungal 5 ABC-transporter

7

Met Thr Ser

1

Leu

Leu

Pro

Trp

65

Asn

Ser

Lys

Arg

Lys

Glu

Leu

Tyr

50

Leu

Asp

Asn

Ala

Glu

130

Trp

Arg

Ser

35

Pro

Asn

Phe

Tyr

Arg

115

Tyr

Lys

Pro

Ser

20

Lys

Tyr

Pro

Tyr

Glu

100

Ala

Pro

Tyr

Gly

Glu

Lys

Leu

Leu

Tyr

85

Met

Lys

Lys

Leu

Ser

Pro

Val

Lys

Leu

70

Leu

His

Asp

Asn

Trp

Glu

Gln

Pro

Thr

55

Arg

Glu

Leu

Pro

Ala

135

Ser

Lys

Leu

Pro

40

Asn

Val

His

Ala

Thr

120

Val

Ile

Cys

Gln

25

Ile

Pro

Gly

Ser

Arg

105

Leu

Ile

Phe

Thr

10

Arg

Pro

Leu

Tyr

Gln

90

Ile

Thr

Lys

Leu

Pro

Arg

Lys

Ser

Lys

75

Asp

Leu

Asp

Ala

Lys

Arg

Leu

Glu

Gln

60

Arg

Ile

Glu

Glu

Leu

140

Leu

Ser

Leu

Asp

45

Ile

Thr

Glu

Lys

Asp

125

Phe

Leu

Asp

Thr

30

Glu

Leu

Leu

Thr

Asp

110

Leu

Leu

Ser

Glu

15

Pro

Arg

Phe

Asp

Thr

95

Arg

Lys

Thr

Asp

Asp

Phe

Lys

Trp

Pro

80

Tyr

Ala

Asn

Phe

Ile



145

Val

Asp

Tyr

Asn

Val

225

Ser

Asp

Thr

Ile

Val

305

Ala

Gln

Leu

Glu

Ala

His

210

Leu

Lys

Leu

Val

Gly

290

Val

Asn

Asn

Val

Lys

Ile

195

Phe

Thr

His

Ala

Pro

275

Val

Ile

Gln

Met

Leu

Met

180

Gly

Leu

Thr

Glu

Arg

260

Val

Ser

Ser

Tyr

Arg
340

Asn

165

Tyr

Val

Tyr

Ala

Tyr

245

Ile

Pro

Ala

Ala

Thr

325

Ile

150

Pro

Asn

Thr

Leu

Ile

230

Pro

Asp

Ile

Leu

Ser

310

Asp

Ile

Leu

Pro

Phe

Ser

215

Met

Ser

Leu

Gly

Ala

295

Ser

Ala

Lys

Leu

Asp

Met

200

Leu

Asn

Gly

Ala

Val

280

Gly

Lys

Arg

Phe

Ser

Met

185

Leu

Thr

Lys

Arg

Ile

265

Ala

Ile

Ser

Ile

Tyr
345

Lys

170

Ser

Gly

Val

Ser

Val

250

Gly

Ile

Ala

Leu

Ser

330

Ser

52

155

Ala

Val

Thr

Gly

Phe

235

Thr

Phe

Ala

Val

Leu

315

Tyr

Trp

Leu

Gly

Ser

Ala

220

Arg

Ser

Gln

Leu

Phe

300

Lys

Met

Glu

Ile

Arg

Gly

205

His

Ala

Leu

Pro

Leu

285

Leu

Met

Arg

Asp

Asn

Gly

190

Ile

Cys

Ser

Met

Phe

270

Ile

Val

Arg

Glu

Ala
350

Phe

175

Val

Leu

Lys

Ala

Ser

255

Ala

Val

Cys

Lys

Ile

335

Tyr

160

Val

Gly

Ile

Ala

Lys

240

Thr

Ile

Asn

Ile

Gly

320

Leu

Glu



Lys

Met

Ala

385

Asp

Leu

Asp

Asp

Val

465

Ile

Lys

Ser

Ser

Glu

Ser

Gln

370

Ile

Lys

Ala

Ala

Ile

450

Val

Trp

Thr

His

Val

530

Phe

Val

355

Ser

Ile

Asn

Gln

Lys

435

Glu

Leu

Glu

Lys

Ile

515

Phe

Val

Val

Ile

Ser

Pro

Gln

420

Ile

Lys

Pro

Lys

Glu

500

Asp

Glu

Ile

Thr

Arg

Met

Gly

405

Thr

Gly

Glu

Asp

Phe

485

Val

Lys

Gly

Ile

Glu

Asn

Val

390

Asn

Met

Leu

Tyr

Asn

470

Asp

Val

Ser

Phe

Thr

Arg

Phe

375

Ala

Ile

Met

Glu

Glu

455

Val

Asp

Val

Thr

Asn

535

Gly

Asn

360

Leu

Phe

Phe

Leu

Arg

440

Asp

Ala

Ala

Thr

Asp

520

Asn

Pro

Ser

Leu

Leu

Ser

Pro

425

Leu

His

Val

Asp

Ser

505

Ser

Ile

Ile

Glu

Ala

Val

Ser

410

Met

Arg

Glu

Glu

Asp

490

Lys

Ala

Asn

Gly

53

Met

Leu

Leu

395

Ile

Ala

Gln

Lys

Leu

475

Asn

Ser

Asp

Leu

Ser

Ser

Ser

380

Tyr

Ser

Leu

Tyr

Pro

460

Asn

Asp

Ser

Gly

Thr

540

Gly

Ile

365

Leu

Gly

Leu

Ala

Leu

445

Gly

Asn

Gly

Leu

Glu

525

Ile

Lys

Ile

Ser

Val

Phe

Thr

430

Gln

Asp

Ala

Asn

Thr

510

Tyr

Lys

Ser

Leu

Leu

Ser

Ser

415

Gly

Ser

Arg

Ser

Ser

495

Asp

Ile

Lys

Ser

Lys

Pro

Asn

400

Val

Ala

Gly

Asp

Phe

480

Glu

Ser

Lys

Gly

Leu



545

Leu

Val

Thr

Tyr

Phe

625

Ser

Asn

Arg

Asp

Ala

705

Thr

Glu

Val

Asn

Val

Asp

610

Thr

Gly

Lys

Val

Lys

690

Asp

Val

Phe

Ala

Gly

Arg

595

Arg

Ala

Gly

Asp

Gly

675

Thr

Arg

Gln

Ser

Leu

Thr

580

Asp

Val

Gly

Gln

Ile

660

Lys

Arg

Val

Glu

Arg
740

Ala

565

Met

Asn

Val

Asp

Lys

645

Ile

Leu

Ile

Ile

Leu

725

Lys

550

Gly

Leu

Ile

Glu

Gln

630

Ala

Leu

Ile

Leu

Tyr

710

Leu

Ser

Phe

Leu

Leu

Val

615

Thr

Arg

Leu

Val

Ala

695

Leu

Glu

Glu

Met

Cys

Phe

600

Cys

Glu

Ile

Asp

Asp

680

Thr

Asn

Ser

Ser

Lys

Gly

585

Gly

Ala

Ile

Asn

Asp

665

Asp

His

Gly

Asn

Glu
745

Lys

570

Gln

Leu

Leu

Gly

Leu

650

Val

Cys

Gln

Asp

Glu

730

Asp

54

555

Thr

Pro

Glu

Gly

Glu

635

Ala

Leu

Leu

Leu

Gly

715

Gly

Glu

Ser

Trp

Tyr

Asp

620

Arg

Arg

Ser

Thr

Ser

700

Thr

Phe

Glu

Gly

Val

Asp

605

Asp

Gly

Ala

Ala

Ser

685

Leu

Ile

Leu

Asp

Thr

Gln

590

Glu

Leu

Ile

Val

Val

670

Phe

Ile

His

Lys

Val
750

Leu

575

Asn

Ala

Lys

Thr

Tyr

655

Asp

Leu

Glu

Ile

Leu

735

Glu

560

Gly

Cys

Arg

Met

Leu

640

Ala

Ala

Gly

Ala

Gly

720

Met

Ala



Ala

Glu

Val

785

Arg

Val

Trp

Leu

Phe

865

Leu

Val

Val

Ala

Trp

Asn

Gln

770

Asn

Gly

Leu

Ile

Tyr

850

Val

Lys

Thr

Leu

Ala

930

Phe

Glu

755

Asp

Gly

Lys

Asp

Ser

835

Val

Val

Ala

Pro

Asp

915

Tyr

Ala

Lys

Ala

Ile

Leu

Val

820

His

Met

Met

Met

Met

900

Asn

Val

Ile

Asp

His

Glu

Gly

805

Phe

Lys

Phe

Gly

Lys

885

Gly

Glu

Ile

Ala

Val

Ala

Trp

790

Ile

Thr

Phe

Val

Tyr

870

Arg

Arg

Ile

Gly

Ile

Ser

Gly

775

Asp

Phe

Ser

Lys

Ile

855

Phe

Val

Ile

Gly

Val

935

Pro

Leu

760

Val

Ile

Ala

Ile

Ala

840

Leu

Ser

Leu

Leu

Glu

920

Leu

Pro

Gln

Leu

Tyr

Ile

Phe

825

Arg

Ser

Ser

His

Asn

905

Gln

Ile

Leu

Lys

Ile

Lys

Pro

810

Val

Ser

Val

Thr

Thr

890

Arg

Ala

Leu

Ala

95

Ala

Gly

Glu

795

Thr

Asn

Asp

Ile

Ala

875

Pro

Phe

Arg

Cys

Ile

Val

Gln

780

Tyr

Ile

Val

Gly

Trp

860

Ala

Met

Thr

Met

Ile

940

Leu

Ser

765

Glu

Leu

Ile

Trp

Phe

845

Ile

Arg

His

Lys

Phe

925

Ile

Phe

Val

Glu

His

Met

Leu

830

Tyr

Thr

Arg

Phe

Asp

910

Leu

Tyr

Thr

Val

Arg

Glu

Leu

815

Ser

Ile

Ala

Leu

Leu

895

Thr

His

Ile

Phe

Gln

Ala

Gly

800

Leu

Phe

Gly

Glu

Asn

880

Asp

Asp

Pro

Pro

Ile
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945 950 955 960

Thr Asn Phe Tyr Ile Ala Ser Ser Arg Glu Val Lys Arg Ile Glu Ala
965 970 975

Ile Gln Arg Ser Leu Val Tyr Asn Asn Phe Asn Glu Val Leu Asn Gly
980 985 990

Leu Gln Thr Leu Lys Ala Tyr Asn Ala Thr Ser Arg Phe Met Glu Lys
995 1000 1005

Asn Lys Arg Leu Leu Asn Arg Met Asn Glu Ala Tyr Leu Leu Val
1010 1015 1020

Ile Ala Asn Gln Arg Trp Ile Ser Val Asn Leu Asp Leu Val Ser
1025 1030 1035

Cys Cys Phe Val Phe Leu Ile Ser Met Leu Ser Val Phe Arg Val
1040 1045 1050

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

Leu GIn TIle Gly Gly Leu Met Ser Leu Ile Met Arg Ala Tyr Thr
1070 1075 1080

Thr Val Glu Asn Glu Met Asn Ser Val Glu Arg Leu Cys His Tyr
1085 1090 1095

Ala Asn Lys Leu Glu Gln Glu Ala Pro Tyr Ile Met Asn Glu Thr
1100 1105 1110

Lys Pro Arg Pro Thr Trp Pro Glu His Gly Ala Ile Glu Phe Lys
1115 1120 1125

His Ala Ser Met Arg Tyr Arg Glu Gly Leu Pro Leu Val Leu Lys
1130 1135 1140



Asp

Gly

Arg

Glu

Ile

Asn

Ala

Ile

Leu

Glu

Lys

Thr

Cys

Leu
1145

Arg
1160

Leu
1175

Ile
1190

Ile
1205

Leu
1220

Leu
1235

Lys
1250

Asp
1265

Arg
1280

Ile
1295

Asp
1310

Thr

Thr

Thr

Thr

Ser

Pro

Asp

Arg

Ser

Gln

Gln

Leu

Ser

Ile

Ile

Gly

Glu

Gln

Gln

Pro

Arg

Gln

Thr

Leu

Ile

Lys

Leu

Ser

Ala

Leu

Leu

Asp

Phe

Ser

Ser

Val

Ile

Leu

Ile

Cys

Val

Gly

Ala

Gly

Pro

Gly

Gly

Lys

Glu

Ala

Asp

Gln

Ile

Lys
1150

Lys
1165

Glu
1180

Leu
1195

Val
1210

Gln
1225

Leu
1240

Asp
1255

Asp
1270

Leu
1285

Glu
1300

Lys
1315

Ala

Ser

Gly

Tyr

Leu

Asn

Val

Asp

Glu

Ala

Ala

Thr

His

Gly

Thr

Ser

Asp

Phe

Asp

Glu

Pro

Gly

Arg

Thr

Ile

Arg

57

Glu

Ile

Ile

Leu

Arg

Asp

Gly

Asn

Ala

Ala

Ser

Ser

Leu

Lys

Met

Thr

Arg

Gly

Glu

Ser

Phe

Asn

Leu

Ser

Thr

Lys

Ile
1155

Asn
1170

Ile
1185

Ser
1200

Thr
1215

Thr
1230

Ile
1245

His
1260

Phe
1275

Val
1290

Val
1305

Glu
1320

Thr

Ala

Asp

Lys

Ile

Leu

Leu

Lys

Ser

Arg

Asp

Phe

Ile

Ile

Leu

Gly

Leu

Arg

Trp

Asn

Phe

Leu

Asn

Tyr

Ser

Leu

Cys

Tyr

Val

Ala

Lys

Asp

Thr

His

Gly

Ser

Glu

His

Thr



Tyr Asp Arg Ile Leu Val Leu

Asp

Met

132

134

Thr
135

Cys
137

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

<220>
<223>

<400>

5

0

Pro Arg Val Leu Tyr

5

Glu Arg Ser Glu Ile

0

8
1650
PRT

1330

58

1335

Glu Lys Gly Glu Val Glu Glu Phe

1345

1350

Ser Lys Asn Gly Val Phe Arg Gln

1360

1365

Thr Ser Ala Asp Phe Val

1375

Artificial Sequence

1380

Synthetic: T4 Fungal 8 ABC-transporter

8

Met Ser Gly Ser

1

Cys

Tyr

Tyr

Ile

65

Leu

Tyr

Pro

Ile

Leu

50

Lys

Pro

Thr

Phe Trp
20

Asn Tyr

35

Phe Lys

Pro Ser

Asn Glu

Asn Pro

Asn

Arg

Tyr

Asn

Val

Asn

85

Asp

Ser

Tyr

Leu

Ala

Ala

70

Lys

Ser

Asn

Asp

Pro

Ile

55

Ser

Pro

Asn

Ser

Asp

Ile

40

Gln

Glu

Leu

Lys

Asn

Ile

25

Thr

His

Leu

Leu

Thr

Leu

10

Thr

Leu

Tyr

Leu

Ser

90

Gly

Asp

Glu

Val

Tyr

Gly

75

Glu

Phe

Ala

Cys

Gly

Arg

60

Ser

Ser

Ser

Ile

Gly

Val

45

Lys

Asn

Thr

Leu

Ser

Arg

30

Ser

Pro

Leu

Gln

Lys

Asp

15

Val

Leu

Gln

Thr

Ala

95

Glu

Ser

Gln

Leu

Glu

Asp

80

Leu

Glu



His

His

Val

145

Ser

Ala

Ser

Gly

Phe

225

Thr

Leu

Ala

Ile

Phe

Asp

130

Phe

Val

Ser

Leu

Pro

210

Cys

Asp

Thr

Ile

Val
290

Ser

115

Ala

Leu

Trp

Ile

Arg

195

Gly

Gly

Glu

Leu

Ile

275

Ser

100

Ile

Val

Glu

Ser

Ser

180

Leu

Asn

Ser

Ile

Phe

260

Tyr

Ile

Asn

Lys

Trp

Lys

165

Gly

Ala

Leu

Val

Ala

245

Leu

Lys

Ala

Lys

Ile

Val

150

Tyr

Leu

Asn

Trp

Leu

230

Ser

Leu

Ser

Ser

Val

Val

135

Leu

Thr

Met

Ile

Ala

215

Pro

Thr

Leu

Thr

Tyr
295

Thr

120

Arg

Cys

Asn

Leu

Asn

200

Leu

Leu

Phe

Phe

Pro

280

Ile

105

Leu

Arg

Ala

Thr

Trp

185

Gln

Ser

Arg

Tyr

Thr

265

Asp

Thr

Thr

Asn

Leu

Gln

170

Ser

Asn

Phe

Ser

Lys

250

Ser

Ile

Trp

59

Glu

Trp

Gln

155

Glu

Leu

Ile

Ala

Ile

235

Leu

Gln

Thr

Ala

Ile

Leu

140

Leu

Asp

Leu

Ser

Cys

220

Tyr

Gln

Ala

Pro

Trp
300

His

125

Glu

Cys

Phe

Leu

Trp

205

Tyr

Ile

Phe

Gly

Ser

285

Val

110

Ser

Lys

Ile

Pro

Leu

190

Ile

Leu

Gly

Tyr

Asn

270

Pro

Asp

Asn

Leu

Tyr

Met

175

Val

Asn

Ser

His

Leu

255

Arg

Glu

Lys

Lys

Arg

Ile

160

His

Val

Ser

Leu

Ile

240

Ser

Phe

Pro

Phe



Leu

305

Leu

Phe

His

Ser

Glu

385

Tyr

Ala

Ile

Pro

Asn

465

Asn

Ser

Trp

Met

Val

Phe

Ser

370

Tyr

Ile

Gln

Ile

Asn

450

Asp

Leu

Glu

Lys

Val

Gln

Phe

355

Val

Val

Phe

Ala

Ile

435

Ser

Lys

Gly

Ile

Ala

Glu

Asn

340

Met

Ile

Glu

Leu

Leu

420

Ser

Thr

Gln

Ala

Cys

His

Asp

325

Lys

Lys

Ser

Asp

Met

405

Phe

Glu

Lys

His

Ile

485

Ala

Gln

310

Tyr

Thr

Phe

Phe

Gln

390

Phe

Leu

Ile

Glu

Val

470

Ile

Tyr

Asn

Ser

Lys

Ile

Val

375

Ser

Leu

Gly

Tyr

Pro

455

Asp

Asn

Leu

Tyr

Ile

Ser

Ala

360

Pro

Thr

Ala

Arg

Ser

440

Thr

Gly

Leu

His

Ile

Leu

Arg

345

Ile

Thr

Ala

Arg

Arg

425

Lys

Asp

Asp

Met

Ser

Glu

Val

330

Thr

Gln

Met

Pro

Ile

410

Val

Ala

Val

Glu

Ala

490

Phe

60

Met

315

Ile

Phe

Gly

Leu

Leu

395

Leu

Cys

Leu

Val

Glu

475

Val

Ile

Lys

Lys

Ser

Ala

Leu

380

Asn

Thr

Ile

Arg

Asp

460

Ser

Asp

Glu

Asp

Arg

Phe

Trp

365

Arg

Leu

Ala

Arg

Arg

445

Pro

Ala

Ala

Ala

Val

Phe

Asn

350

Ala

Arg

Ala

Ile

Met

430

Lys

Gln

Thr

Phe

Ile

Trp

Asn

335

Leu

Thr

Ile

Trp

Cys

415

Lys

Ile

Glu

Thr

Lys

495

Ile

Gly

320

His

Ile

Ile

Leu

Met

400

Ala

Ala

Ser

Leu

Ala

480

Val

Met



Thr

Leu

Leu

545

Asp

Ile

Thr

Ala

Ala

625

Pro

Leu

Ser

Tyr

Ile

Val

530

Ala

Lys

Lys

Arg

Leu

610

Ser

Val

Asp

Leu

Glu
690

Val

515

Gly

Ser

Arg

Phe

Asp

595

Ser

Phe

Ala

Met

Asp

675

Gln

500

Ala

Ser

Leu

Ile

Phe

580

Glu

Ser

Ala

Phe

Leu

660

Arg

Leu

Leu

Ala

Leu

Gln

565

Ser

Glu

Leu

Val

Thr

645

Ser

Val

Thr

Phe

Met

Gly

550

Lys

Trp

Leu

Val

Tyr

630

Ala

Asp

Gln

Val

Leu

Ile

535

Thr

Leu

Glu

Asn

Trp

615

Ile

Leu

Met

Glu

Ser
695

Leu

520

Ile

Leu

Asn

Glu

Met

600

Phe

Tyr

Ser

Leu

Phe

680

Arg

505

Tyr

Cys

Gln

Glu

Asn

585

Leu

Ile

Val

Leu

Ser

665

Leu

Asn

Arg

Phe

Lys

Ala

570

Phe

Leu

Thr

Gln

Phe

650

Phe

Asn

Lys

61

Leu

Leu

Lys

555

Phe

Glu

Lys

Pro

Gly

635

Ala

Val

Glu

Leu

Ile

Pro

540

Ser

Gln

Lys

Arg

Ser

620

Gln

Leu

Ile

Glu

Gly
700

Gly

525

Leu

Leu

Ala

Asp

Ser

605

Ile

Thr

Leu

Gln

Glu

685

Leu

510

Trp

Asn

Ala

Ile

Ile

590

Ile

Val

Leu

Arg

Ser

670

Thr

Gln

Ser

Phe

Ile

Arg

575

Gln

Val

Thr

Thr

Asn

655

Lys

Lys

Asn

Ala

Lys

Thr

560

Ile

Asn

Trp

Ser

Thr

640

Pro

Val

Lys

Ala



Thr

705

Thr

Gly

Leu

Leu

Gln

785

Asn

Gly

Ile

Ser

Asp

865

Asn

Ser

Phe

Ile

Ser

Leu

Val

770

Ala

Ala

Leu

Gly

Leu

850

Cys

Cys

His

Thr

Asp

Gly

Asn

755

Val

Ala

Pro

Lys

Glu

835

Ala

Leu

Ile

Asn

Trp

Phe

Lys

740

Glu

Trp

Tyr

Arg

820

Lys

Arg

Ser

Thr

Val

Asp

Lys

725

Thr

Lys

Ala

Leu

Asn

805

Asp

Gly

Ser

Ala

Gly

885

Ala

Lys

710

Ile

Ser

Val

Asp

Leu

790

Glu

Phe

Ile

Leu

Val

870

Pro

Leu

Asn

Gly

Leu

Phe

Gly

775

Asn

Asn

Glu

Thr

Tyr

855

Asp

Leu

Thr

Asn

Lys

Leu

Val

760

Met

Asp

Arg

Ile

Leu

840

Ser

Ser

Met

Leu

Gln

Leu

Met

745

Pro

Thr

Thr

Tyr

Leu

825

Ser

Ser

His

Glu

Lys

Asp

Asn

730

Gly

Ser

Asn

Val

Asn

810

Ser

Gly

Ser

Thr

Gly

890

Asn

62

Phe

715

Val

Leu

Leu

Ser

Arg

795

Ala

Ala

Gly

Arg

Ala

875

Arg

Ala

Lys

Ile

Leu

Asn

Ile

780

Asn

Val

Gly

Gln

His

860

Leu

Thr

Asp

Leu

Val

Gly

Pro

765

Ala

Asn

Ile

Asp

Lys

845

Leu

Trp

Cys

Trp

Lys

Gly

Glu

750

Arg

Tyr

Ile

Ser

Gln

830

Gln

Leu

Ile

Val

Val

Asn

Pro

735

Met

Glu

Cys

Leu

Ala

815

Thr

Arg

Leu

Tyr

Leu

895

Ile

Leu

720

Thr

Glu

Glu

Ser

Phe

800

Cys

Glu

Val

Asp

Glu

880

Val

Ile



63

900 905 910

Met Glu Asn Gly Arg Val Lys Glu Gln Gly Glu Pro Val Glu Leu Leu
915 920 925

Gln Lys Gly Ser Leu Gly Asp Asp Ser Met Val Lys Ser Ser Ile Leu
930 935 940

Ser Arg Thr Ala Ser Ser Val Asn Ile Ser Glu Thr Asn Ser Lys Ile
945 950 955 960

Ser Ser Gly Pro Lys Ala Pro Ala Glu Ser Asp Asn Ala Asn Glu Glu
965 970 975

Ser Thr Thr Cys Gly Asp Arg Ser Lys Ser Ser Gly Lys Leu Ile Ala
980 985 990

Glu Glu Thr Lys Ser Asn Gly Val Val Ser Leu Asp Val Tyr Lys Trp
995 1000 1005

Tyr Ala Val Phe Phe Gly Gly Trp Lys Met Ile Ser Phe Leu Cys
1010 1015 1020

Phe Ile Phe Leu Phe Ala Gln Met Ile Ser Ile Ser Gln Ala Trp
1025 1030 1035

Trp Leu Arg Ala Trp Ala Ser Asn Asn Thr Leu Lys Val Phe Ser
1040 1045 1050

Asn Leu Gly Leu Gln Thr Met Arg Pro Phe Ala Leu Ser Leu Gln
1055 1060 1065

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

Gly Ser Leu Thr Thr Ala Thr Glu Pro Asn His Ser Asn Ala Tyr
1085 1090 1095



Tyr

Ser

Ser

Lys

Arg

Tyr

Ile

Ala

Ser

Pro

Ile

Lys

Cys

Leu
1100

Ser
1115

Arg
1130

Leu
1145

Phe
1160

Met
1175

Ile
1190

Ile
1205

Gly
1220

Ile
1235

Arg
1250

Lys
1265

Asn

Ser

Ser

Lys

Arg

Ser

Glu

Val

Val

Ala

His

Ala

Ile

Arg

Ile

Lys

Ile

Phe

Lys

Gly

Ile

Met

Arg

Gln

Phe

Asp

Trp

Tyr

Ala

Phe

Phe

Asp

Ala

Ala

Leu

Glu

His

Ser

Asp

Leu

Leu

Ile

Asn

Asp

Ile

Phe

Tyr

Leu

Leu

Phe

Asp

Asn

Ser

Gly
1105

Ile
1120

Leu
1135

Ser
1150

Glu
1165

Gly
1180

Ile
1195

Phe
1210

Lys
1225

Ser
1240

Glu
1255

Asn
1270

Tyr

Ile

Asn

Leu

Thr

Ser

Ser

Thr

Tyr

Arg

Glu

Arg

Arg

Arg

Gly

Phe

Leu

Pro

Ile

Leu

Pro

Phe

Leu

Thr

Arg

Pro

Ile

64

Val

Val

Lys

Ile

Asp

Ile

Gln

Val

Glu

Leu

Phe

Phe

Glu

Phe

Ala

Asn

Gly

Gln

Gln

Phe

Ala

Ser

Val

Leu

Phe

Leu

Gln
1110

Gly
1125

Val
1140

Arg
1155

Glu
1170

Cys
1185

Leu
1200

Tyr
1215

Met
1230

Gly
1245

Val
1260

Tyr
1275

Ile

Ala

Ile

Leu

Ile

Leu

Val

Ile

Phe

Ser

Ile

Asp

Leu

Gly

Leu

Arg

Tyr

Met

Thr

Ser

Val

Tyr

Arg

Thr

Asn

Trp

Ala

Cys

Ala

Ala

Asn

Pro

Thr

Ala

Met

Ser

Thr

Met

Val

Leu



Ile

Ile

Phe

Glu

Ile

Glu

Arg

Thr

Ala

Pro

Ile

Asp

1280

Val
1295

Asp
1310

Thr
1325

Met
1340

Glu
1355

Trp
1370

Tyr
1385

Val
1400

Gly
1415

Glu
1430

Gly
1445

Pro
1460

Leu

Ser

Asp

Asn

Gln

Pro

Ala

Asp

Lys

Thr

Leu

Thr

Ala

Gly

Gly

Met

Glu

Gln

Ala

Ser

Ser

Gly

Lys

Leu

Ala

Leu

Ala

Asn

Pro

Asn

Gly

Lys

Thr

Tyr

Arg

Phe

Gly

Ala

Leu

Ser

Ser

Gly

Leu

Cys

Ile

Ile

Leu

Thr

1285

Ser
1300

Gly
1315

Trp
1330

Val
1345

Asn
1360

Lys
1375

Pro
1390

Lys
1405

Ile
1420

Lys
1435

Arg
1450

Gly
1465

Phe

Ile

Val

Glu

Val

Ile

Lys

Val

Thr

Ile

Gln

Thr

Ile

Ser

Val

Arg

Gly

Glu

Val

Gly

Ala

Asp

Ser

Leu

65

Leu

Leu

Arg

Leu

Ala

Val

Ile

Ile

Leu

Asp

Ile

Lys

Leu

Gly

Leu

Lys

Leu

Lys

Lys

Val

Phe

Val

Thr

Thr

1290

Asn
1305

Phe
1320

Tyr
1335

Glu
1350

Val
1365

Asp
1380

Asn
1395

Gly
1410

Arg
1425

Asp
1440

Ile
1455

Asn
1470

Ile

Ala

Ser

Tyr

Pro

Leu

Val

Arg

Phe

Ile

Ile

Leu

Lys

Ile

Asn

Thr

Pro

Ser

Thr

Thr

Leu

Thr

Pro

Asp

Ser

Gln

Val

Thr

Cys

Leu

Phe

Gly

Asp

Thr

Gln

Pro



Tyr

Val

Asp

Leu

Gln

Lys

Ser

Ser

Tyr

Asp

His

Ala

Asn
1475

Asn
1490

Ser
1505

Glu
1520

Arg
1535

Val
1550

Asp
1565

Thr
1580

Asp
1595

His
1610

Met
1625

Lys
1640

<210> 9

Glu

Leu

Thr

Asn

Gln

Ile

Ser

Ile

Lys

Pro

Cys

Glu

Tyr

Val

Ser

Glu

Leu

Leu

Lys

Leu

Ile

Tyr

Glu

Ser

Ser

Ser

Val

Val

Ile

Leu

Ile

Thr

Leu

Ser

Asp

Phe

Glu

Ser

His

Ser

Cys

Asp

Gln

Ile

Val

Leu

Ser

Val

Ala
1480

Glu
1495

Ser
1510

Glu
1525

Leu
1540

Glu
1555

Ala
1570

Ala
1585

Met
1600

Leu
1615

Gly
1630

Lys
1645

Glu

Glu

Ala

Gly

Ala

Ala

Thr

His

Asp

Leu

Glu

Lys

Ile

Leu

Asn

Gly

Arg

Thr

Ile

Arg

Ala

Asn

Leu

Leu

66

Phe

Gly

Met

Ser

Ser

Ala

Arg

Leu

Gly

Arg

Glu

Asn

Glu

Asn

Asn

Asn

Leu

Ser

Glu

Arg

Glu

Asp

Val

Ala

Ala
1485

Pro
1500

Lys
1515

Leu
1530

Leu
1545

Ile
1560

Glu
1575

Ser
1590

Val
1605

Ser
1620

Leu
1635

Asn
1650

Leu

Ser

Phe

Ser

Arg

Asp

Phe

Ile

Lys

Ile

Ile

Lys

Thr

Leu

Gln

Cys

Tyr

Ser

Ile

Glu

Phe

Gln

Arg

Ser

Asp

Gly

Pro

Asn

Asn

Asp

Tyr

Tyr

Leu



<211>
<212>
<213>

<220>
<223>

<400>

320
PRT

Artificial Sequence

Synthetic: Bt.GGPPS

9

Met Leu Thr Ser

1

Pro

Gln

Gly

Lys

65

Leu

Leu

Thr

Ala

Ile

145

Leu

Tyr

Glu

Lys

50

Val

His

Arg

Ile

Lys

130

Asn

Thr

Gly

Asp

35

Asp

Pro

Ser

Arg

Asn

115

Leu

Leu

Cys

Lys

20

Ile

Val

Lys

Ala

Gly

100

Cys

Asn

His

Pro

Ser

His

Leu

Arg

Asp

Ser

85

Val

Ala

Lys

Arg

Thr

Lys

Tyr

Leu

Thr

Asp

70

Leu

Pro

Asn

Pro

Gly

150

Glu

Ser

Gln

Glu

Lys

55

Leu

Leu

Ala

Tyr

Asn

135

Gln

Lys

Ile

Asn

Pro

40

Met

Ile

Ile

Ala

Val

120

Met

Gly

Glu

Glu

Gly

25

Phe

Ile

Val

Asp

His

105

Tyr

Ile

Met

Phe

Ser

10

Leu

His

Glu

Ile

Asp

90

His

Phe

Thr

Glu

Leu

67

Phe

Glu

Tyr

Ala

Thr

75

Val

Ile

Leu

Ile

Leu

155

Asp

Pro

Pro

Leu

Phe

60

Arg

Glu

Tyr

Ala

Tyr

140

Phe

Met

Lys

Val

Cys

45

Asn

Val

Asp

Gly

Leu

125

Thr

Trp

Val

Asn

Gly

30

Ser

Ala

Ile

Asp

Thr

110

Lys

Asp

Arg

Asn

Val

15

Lys

Asn

Trp

Glu

Ser

95

Pro

Glu

Glu

Asp

Asp

Gln

Ser

Pro

Leu

Met

80

Val

Gln

Ile

Leu

Thr

160

Lys



Thr

Gln

Phe

Asp

225

Pro

Asn

Leu

Leu

Gly
305

Gly

Ser

Gln

210

Asn

Ile

Ile

Gln

Arg

290

Asn

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

<220>
<223>

<400>

Gly

Gly

195

Val

Lys

Ile

Leu

Leu

275

Val

Ile

10
736
PRT

Leu

180

Thr

Arg

Gly

His

Lys

260

Leu

Leu

Met

165

Leu

Asp

Asp

Phe

Ser

245

Gln

Glu

Glu

Leu

Arg

Tyr

Asp

Cys

230

Ile

Arg

Asn

Lys

Glu
310

Leu

Thr

Tyr

215

Glu

Arg

Ser

Thr

Glu

295

Lys

Artificial Sequence

Ala

Gly

200

Met

Asp

Ser

Ser

Asn

280

Ala

Ile

Synthetic: Ent-0s.CDPS

10

Val

185

Leu

Asn

Leu

Asp

Ser

265

Thr

Arg

Met

170

Lys

Val

Leu

Thr

Pro

250

Ile

Phe

Glu

Asp

68

Leu

Ser

Gln

Glu

235

Ser

Glu

Gln

Glu

Val
315

Met

Lys

Ser

220

Gly

Asn

Leu

Tyr

Ile

300

Leu

Gln

Ile

205

Lys

Lys

Arg

Lys

Cys

285

Lys

Ser

Glu

190

Gly

Asn

Phe

Gln

Gln

270

Arg

Leu

Val

175

Ala

Ile

Tyr

Ser

Leu

255

Phe

Asp

Leu

Asn

Ser

His

Ala

Phe

240

Leu

Ala

Phe

Gly

Glu
320

Met Glu His Ala Arg Pro Pro Gln Gly Gly Asp Asp Asp Val Ala Ala



Ser

Arg

Thr

Ser

65

Pro

Leu

His

Trp

Ile

145

Ile

Leu

Thr

Thr

Ala

Ala

50

Pro

Asp

Ile

Glu

Arg

130

Thr

Asn

Lys

Leu

Ser

Ala

35

Trp

Gln

Gly

Asn

Glu

115

Leu

Phe

Tyr

Leu

Leu
195

Glu
20

Arg

Ile

Phe

Ser

Thr

100

Gln

Pro

Asp

Ala

180

His

Leu

Asn

Ala

Pro

Trp

85

Leu

Arg

Glu

Val

Asp

165

Lys

Ser

Pro

Ser

Leu

Glu

70

Gly

Gly

Ala

Asp

Leu

150

Pro

Ile

Leu

Tyr

Leu

Val

55

Ala

Asp

Cys

Arg

Asp

135

Leu

Ala

Pro

Glu

Met

Gly

40

Asn

Ile

Ala

Val

Gly

120

Glu

Glu

Leu

Arg

Gly
200

Ile

25

Glu

Arg

Asp

Gly

Val

105

Leu

Glu

Lys

Gln

Glu

185

Met

10

Glu

Thr

Leu

Trp

Met

90

Ala

Ala

Trp

Ala

Asp

170

Ala

Glu

69

Ser

Thr

Asp

Ile

75

Phe

Leu

Tyr

Met

Lys

155

Ile

Leu

Asn

Ile

Val

Gly

60

Ala

Ile

Ala

Ile

Met

140

Asn

Tyr

His

Leu

Lys

Ser

45

Gly

Arg

Val

Thr

Gln

125

Val

Leu

Ala

Ala

Asp
205

Ser

30

Ala

Gly

Asn

Gln

Trp

110

Asp

Gly

Gly

Lys

Arg

190

Trp

15

Lys

Tyr

Glu

Gln

Asp

95

Gly

Asn

Phe

Leu

Arg

175

Pro

Glu

Leu

Asp

Arg

Leu

80

Arg

Val

Leu

Glu

Asp

160

Gln

Thr

Arg



Leu

Ala

225

Tyr

Tyr

Arg

Glu

Leu

305

Leu

Glu

Leu

Gly

Leu

385

Ala

Leu

210

Ser

Leu

Pro

Leu

Tyr

290

Cys

Arg

Lys

Thr

Asp

370

Glu

Asn

Gln

Ala

Glu

Val

Gly

275

Ala

Pro

Leu

Asp

Ala

355

Asp

Glu

Gly

Phe

Tyr

Thr

Asp

260

Ile

Tyr

Val

His

Gly

340

Met

Asp

Arg

Leu

Lys

Ala

Ala

245

Asn

Ser

Arg

Lys

Gly

325

Glu

Tyr

Gly

Arg

Pro

Cys

Leu

230

Ile

Phe

Arg

His

Asp

310

Tyr

Tyr

Asn

Leu

Ala

390

Ser

Pro

215

Ser

Asn

Asp

Tyr

Leu

295

Ile

Asn

Phe

Ser

Glu

375

Thr

Glu

Ala

Glu

Asn

Arg

Phe

280

Ser

Asp

Val

Cys

Tyr

360

Gln

Gly

Val

Gly

Thr

Phe

Leu

265

Thr

Pro

Asp

Ser

Phe

345

Arg

Leu

Asn

Glu

Ser

Gly

Asp

250

Trp

Ser

Asp

Thr

Ser

330

Ala

Ala

Arg

Leu

Tyr

70

Leu

Asp

235

Gly

Ser

Glu

Gly

Ala

315

Ser

Gly

Ser

Ala

Arg

395

Ala

His

220

Lys

Gly

Val

Ile

Met

300

Met

Val

Gln

Gln

Tyr

380

Asp

Leu

Ser

Glu

Ala

Asp

Glu

285

Ser

Ala

Phe

Ser

Ile

365

Cys

Lys

Asp

Ser

Leu

Pro

Arg

270

Glu

Tyr

Phe

Asn

Ser

350

Val

Arg

Trp

Phe

Pro

Leu

Cys

255

Leu

Tyr

Gly

Arg

His

335

Gln

Phe

Ala

Val

Pro

Ala

Glu

240

Thr

Arg

Leu

Gly

Leu

320

Phe

Ser

Pro

Phe

Ile

400

Trp



Lys

Gly

Leu

Asn

465

Tyr

Leu

Ala

Ile

Met

545

Arg

Glu

Glu

Ala

Ala

Val

450

Phe

Ile

Arg

Ala

Ala

530

Thr

Glu

Leu

Ala

Ser

Ser

435

Asn

Gln

Arg

Ala

Glu

515

Ser

Glu

Ser

Ile

Trp
595

Leu

420

Glu

Asn

Arg

Asn

Tyr

500

Arg

His

Arg

Asn

Asp

580

Lys

405

Pro

Asp

Asp

Leu

Asn

485

Phe

Leu

Leu

Leu

Asp

565

Leu

Gln

Arg

Ala

Leu

Ser

470

Leu

Leu

Gly

Arg

Ile

550

Ser

His

Trp

Val

Trp

Tyr

455

Arg

Gln

Ala

Trp

Gln

535

Ser

Ala

Ala

Leu

Glu

Ile

440

Leu

Leu

Ala

Ala

Ala

520

Tyr

Gly

Ala

Phe

Met
600

Thr

425

Gly

Glu

Glu

His

Ala

505

Arg

Ser

Leu

Arg

Gly

585

Ser

410

Arg

Lys

Ala

Trp

Gly

490

Asn

Thr

Ala

Ala

Ser

570

Asn

Trp

71

Val

Gly

Ala

Leu

475

Val

Ile

Ala

Asn

Ser

555

Leu

Ala

Thr

Tyr

Leu

Lys

460

Ser

Thr

Phe

Ile

Gly

540

His

Leu

Ser

Asn

Leu

Tyr

445

Ala

Leu

Glu

Glu

Leu

525

Ala

Asp

Tyr

Asp

Glu
605

Glu

430

Arg

Asp

Lys

Gln

Pro

510

Ala

Ala

Trp

Ala

Ser

590

Ser

415

Gln

Met

Phe

Arg

Ser

495

Asn

Glu

Asp

Asp

Leu

575

Leu

Gln

Tyr

Thr

Thr

Trp

480

Val

Arg

Ala

Gly

Trp

560

Asp

Arg

Gly



Ser

Cys

625

Asp

Ala

Gly

Val

Phe

705

Glu

Thr

610

Ser

Tyr

Thr

Ile

Tyr

690

Leu

Thr

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

<220>
<223>

<400>

Gly

Gly

Ala

Lys

Asp

675

Gly

Asp

Ile

11
757
PRT

Gly

Arg

Arg

Ile

660

Gln

Ser

Val

Asp

Asp

His

Leu

645

Leu

Glu

Ser

Val

Gly
725

Thr

Gly

630

Glu

Ala

Val

Ser

Lys

710

His

Ala

615

Ser

Gln

Gln

Asp

Asn

695

Ser

Ile

Artificial Sequence

Synthetic: Ent-Pg.KS

11

Leu

Ala

Ile

Asn

Val

680

Asp

Phe

Ser

Leu

Glu

Ala

Gly

665

Glu

Val

Cys

Lys

Leu

Gln

Ser

650

Gly

Met

Ser

Tyr

Val
730

72

Val

Ser

635

Ser

Ser

Lys

Ser

Val

715

Leu

Arg

620

Leu

Met

Met

Glu

Val

700

Ala

Phe

Thr

Lys

Cys

Asp

Leu

685

Thr

His

Glu

Ile

Asn

Ser

Asn

670

Ile

Arg

Cys

Asp

Glu

Ser

Lys

655

Val

Gln

Gln

Ser

Val
735

Ile

Glu

640

Leu

Glu

Arg

Thr

Pro

720

Asn

Met Lys Arg Glu Gln Tyr Thr Ile Leu Asn Glu Lys Glu Ser Met Ala

1

5

10

15

Glu Glu Leu Ile Leu Arg Ile Lys Arg Met Phe Ser Glu Ile Glu Asn

20

25

30



Thr

Pro

Trp

65

Leu

Leu

Phe

Pro

Gly

145

Leu

His

Ile

Leu

Lys

Gln

Ser

50

Ile

Ile

Arg

Leu

Ile

130

Leu

Thr

Glu

Val

Phe

210

Ser

Thr

35

Leu

Ile

Ile

Lys

Arg

115

Gly

Gly

His

Tyr

Asp

195

Asn

Asn

Ser

Asp

Asp

Lys

Trp

100

Glu

Phe

Leu

Arg

Asp

180

Trp

Ser

Cys

Ala

Ser

Asn

Asp

85

Asn

Asn

Gln

Glu

Glu

165

Ser

Asn

Pro

Leu

Ser

Ser

Gln

70

Arg

Ala

Ile

Ile

Leu

150

Lys

Ser

Lys

Ser

Glu

Ala

Gln

55

Leu

Leu

Gly

Glu

Ile

135

Pro

Ile

Leu

Val

Ala

215

Tyr

Tyr

40

Gln

Leu

Cys

Asn

Gly

120

Phe

Tyr

Met

Ile

Leu

200

Thr

Leu

Asp

Pro

Asp

His

Gln

105

Ile

Pro

Asp

Lys

Tyr

185

Lys

Ala

Ser

Thr

Gln

Gly

Thr

90

Asn

Val

Ala

Leu

Gly

170

Thr

His

Cys

Ser

73

Ala

Phe

Ser

75

Leu

Val

His

Met

Thr

155

Lys

Val

Gln

Ala

Met

Trp

Pro

60

Trp

Ala

Glu

Glu

Leu

140

Pro

Ala

Glu

Asn

Leu

220

Leu

Val

45

Gln

Gly

Cys

Thr

Asp

125

Glu

Ile

Ile

Gly

Lys

205

Met

Gln

Ala

Cys

Ile

Val

Gly

110

Glu

Glu

Lys

Asp

Ile

190

Asp

His

Lys

Met

Leu

Pro

Ile

95

Leu

Tyr

Ala

Leu

His

175

His

Gly

Thr

Leu

Val

Ser

Tyr

80

Ala

Arg

Thr

Arg

Met

160

Met

Lys

Ser

Arg

Gly



225

Asn

Met

Glu

Glu

Ser

305

Asp

Ala

Pro

Leu

Met

385

Tyr

Gly

Gly

Ile

Ile

Thr

290

Ile

Val

Val

Gly

Asp

370

Lys

Ala

Val

Val

Asp

Ile

275

Ser

Ala

Phe

Thr

Glu

355

Lys

Asp

Ser

Asn

Pro

Arg

260

His

Arg

Phe

Cys

Ala

340

Thr

Arg

Leu

Leu

Asp
420

Ser

245

Leu

Ala

Glu

Met

Cys

325

Met

Ile

Lys

Arg

Glu

405

Thr

230

Val

Gln

Leu

Gly

Leu

310

Tyr

Leu

Leu

Glu

Gly

390

Arg

Trp

Tyr

Arg

Asp

Lys

295

Leu

Asp

Ser

Glu

Asn

375

Glu

Ile

Ile

Pro

Leu

Asp

280

Ser

Arg

Leu

Leu

Glu

360

Gly

Val

Glu

Ala

Ile

Gly

265

Ile

Leu

Leu

His

Tyr

345

Ile

Gly

Glu

Asn

Lys
425

Asn

250

Leu

Tyr

Thr

His

Ser

330

Arg

Lys

Ile

Tyr

Arg

410

Thr

74

235

Leu

Ala

Arg

Pro

Gly

315

Ile

Ala

Thr

Tyr

Ala

395

Arg

Ser

Tyr

Arg

Tyr

Asp

300

Tyr

Glu

Ser

Val

Asp

380

Leu

Tyr

Tyr

Ala

His

Trp

285

Ile

Asp

Gln

Gln

Ser

365

His

Ser

Ile

Lys

Arg

Phe

270

Met

Val

Val

Ser

Ile

350

Arg

Asn

Val

Asp

Ile
430

Ile
255

Arg

Gln

Ser

Pro

Gly

335

Met

Lys

Ile

Pro

Gln

415

Pro

240

Ser

Asn

Arg

Thr

Ala

320

Glu

Phe

Tyr

Val

Trp

400

Tyr

Cys



Ile

Cys

Ala

465

Tyr

Ala

Asp

Val

Glu

545

Ile

Leu

Gln

Asn

Tyr

Ser

Gln
450

Asp

Cys

Ala

Asp

Glu

530

Asn

Val

Arg

Trp

Ala

610

Phe

Asn

435

Ala

Asn

Tyr

Arg

Phe

515

Ala

Val

Gln

Glu

Ala

595

Glu

Val

Asp

Ile

Lys

Phe

Val

500

Phe

Val

Gln

Gln

Ile

580

Arg

Pro

Gly

Leu

Gln

Phe

Ser

485

Val

Asp

Arg

Ile

Ala

565

Trp

Thr

Ser

Pro

Phe

Gln

Ser

470

Ala

Trp

Val

Val

Leu

550

Phe

Tyr

His

Ile

Lys

Leu

Lys

455

His

Ala

Ala

Gly

Trp

535

Phe

Val

Arg

Cys

Ala

615

Leu

Ala

440

Glu

Leu

Ala

Lys

Gly

520

Asp

Ser

Phe

Leu

Leu

600

Leu

Ser

Leu

Leu

Asn

Thr

Asn

505

Ser

Glu

Ala

Gln

Val

585

Pro

Glu

Glu

Ala

Arg

Phe

Leu

490

Gly

Ser

Ala

Leu

Gly

570

Asn

Ser

Pro

Glu

75

Lys

Glu

Ala

475

Phe

Val

Glu

Ala

Tyr

555

Arg

Ser

Met

Ile

Ile

Gln

Leu

460

Arg

Ser

Ile

Glu

Thr

540

Asn

Asp

Met

His

Val

620

Ile

Asp

445

Glu

Gln

Pro

Thr

Ile

525

Asp

Thr

Ile

Met

Glu

605

Leu

Cys

Tyr

Arg

Lys

Glu

Thr

510

His

Gly

Val

Ser

Thr

590

Tyr

Ser

His

Asn

Trp

Leu

Leu

495

Val

Ser

Leu

Asp

Ile

575

Glu

Met

Ser

Pro

Ile

Phe

Ile

480

Ser

Val

Phe

Ser

Glu

560

His

Ala

Glu

Leu

Glu



625

Tyr

Asp

Val

Ile

Lys

705

His

Gly

Val

Tyr

Ile

Thr

Val

690

Glu

Trp

Phe

Asp

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

<220>
<223>

<400>

Asn

Gln

Leu
675

Tyr

Val

Asn

Thr

Pro
755

12
499
PRT

Leu

Gly

660

Tyr

Leu

Leu

Met

Ser

740

Ile

Met

645

Cys

Met

Arg

Arg

Met

725

Pro

Leu

630

His

Lys

Glu

Lys

Pro

710

Arg

Thr

Leu

Arg

Glu

Thr

695

Ser

Ile

Glu

Artificial Sequence

Synthetic: Ps.KO

12

Leu

Glu

Asn

680

Ile

Ile

Leu

Met

Asn

Ala

665

Ser

Asp

Val

Gln

Leu
745

Ile

650

His

Gly

Glu

Pro

Leu

730

Gly

76

635

Cys

Gln

Thr

Ser

Arg

715

Phe

Tyr

Gly

Gly

Thr

Arg

700

Glu

Tyr

Val

Arg

Lys

Met

685

Gln

Cys

Leu

Asn

Leu

Leu

670

Glu

Leu

Lys

Lys

Ala
750

Leu

655

Asn

Asp

Leu

Gln

Asn

735

Val

640

Asn

Ser

Ala

Leu

Leu

720

Asp

Ile

Met Asp Thr Leu Thr Leu Ser Leu Gly Phe Leu Ser Leu Phe Leu Phe

1

5

10

15

Leu Phe Leu Leu Lys Arg Ser Thr His Lys His Ser Lys Leu Ser His



Val

Lys

Gly

65

Asn

Ile

Lys

Lys

Leu

145

Asn

Ile

Ser

Arg

Pro

Glu

50

Pro

Thr

Ser

Cys

Lys

130

Arg

Glu

Phe

Asp

Glu
210

Val
35

Lys

Ile

Ala

Lys

Met

115

His

Phe

His

Val

Ile

195

Asp

20

Val

Lys

Phe

His

Arg

100

Val

Ile

His

Val

Ser

180

Glu

Leu

Pro

Pro

Ser

Leu

85

Lys

Ala

Leu

Arg

Lys

165

Glu

Ser

Tyr

Gly

His

Ile

70

Ala

Leu

Met

Ala

Glu

150

Thr

Leu

Ile

Asn

Leu

Lys

55

Lys

Lys

Ser

Ser

Ser

135

Val

Leu

Phe

Tyr

Thr
215

Pro

40

Thr

Ala

Glu

Thr

Asp

120

Val

Met

Ser

Gly

Val

200

Leu

25

Val

Phe

Gly

Ala

Ala

105

Tyr

Leu

Met

Asp

Leu

185

Glu

Val

Ile

Thr

Ser

Met

90

Leu

Asn

Gly

Glu

Ser

170

Ala

Gly

Val

77

Gly

Lys

Ser

75

Val

Thr

Asp

Ala

Asn

155

Ala

Leu

Leu

Asp

Asn

Met

60

Lys

Thr

Ile

Phe

Asn

140

Met

Val

Lys

Thr

Phe
220

Leu

45

Ala

Ile

Arg

Leu

His

125

Ala

Ser

Asp

Gln

Ala

205

Met

30

Leu

Gln

Ile

Tyr

Thr

110

Lys

Gln

Ser

Phe

Ala

190

Thr

Glu

Gln

Lys

Val

Ser

95

Ser

Met

Lys

Lys

Arg

175

Leu

Leu

Gly

Leu

Tyr

Leu

80

Ser

Asp

Val

Arg

Phe

160

Lys

Gly

Ser

Ala



Ile

225

Asn

Ile

Gly

Glu

Glu

305

Leu

Asn

Pro

Val

Gly

385

Cys

Glu

Glu

Lys

Ile

Lys

Val

290

Thr

Ala

Val

Tyr

Pro

370

Tyr

Asn

Arg

Val

Ser

Met

Glu

275

Thr

Ser

Lys

Cys

Leu

355

Ile

His

Met

Phe

Asp

Phe

Lys

260

Leu

Glu

Asp

Asp

Gly

340

Gly

Val

Ile

Asp

Leu

Trp

Glu

245

Ala

Asp

Glu

Thr

Lys

325

His

Ala

Pro

Pro

Ser

405

Asp

Arg

230

Lys

Leu

Cys

Gln

Thr

310

Asn

Glu

Val

Leu

Ala

390

Asn

Glu

Asp

Lys

Ile

Tyr

Met

295

Leu

Arg

Lys

Phe

Arg

375

Gly

Leu

Lys

Phe

Ile

Asn

Tyr

280

Ile

Val

Gln

Val

His

360

Tyr

Ser

Trp

Tyr

Phe

Arg

Glu

265

Asp

Met

Thr

Asp

Thr

345

Glu

Val

Glu

Glu

Ala

Pro

Arg

250

Gln

Tyr

Leu

Thr

Arg

330

Asp

Thr

Asp

Ile

Asn

410

Gln

78

Tyr

235

Val

Lys

Leu

Leu

Glu

315

Leu

Glu

Leu

Glu

Ala

395

Pro

Ala

Leu

Asp

Lys

Val

Trp

300

Trp

Tyr

Glu

Arg

Asp

380

Ile

Asp

Asp

Lys

Arg

Arg

Ser

285

Glu

Ala

Glu

Leu

Lys

365

Thr

Asn

Gln

Leu

Trp

Gln

Leu

270

Glu

Pro

Met

Glu

Ser

350

His

Glu

Ile

Trp

Tyr

Ile

Arg

255

Thr

Ala

Ile

Tyr

Leu

335

Lys

Ser

Leu

Tyr

Ile

415

Lys

Pro

240

Lys

Ser

Lys

Ile

Glu

320

Leu

Leu

Pro

Gly

Gly

400

Pro

Thr



Met

Met

Trp

465

Thr

Arg

Ala

Leu

450

Glu

Thr

Ile

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

<220>
<223>

<400>

420

Phe Gly Gly Gly Lys

435

Ile Ala Cys Thr Ala

455

Leu Gly His Gly Glu

470

His Arg Leu His Pro

Tyr

13
500
PRT

485

Artificial Sequence

Synthetic: Sr.KAH

13

Met Glu Ala Ser

1

Tyr Leu Phe Thr

20

Thr Val Phe Pro

35

Lys Pro Leu Tyr

50

Ile Leu Gln Leu

Tyr Leu

Thr Gln

Ser Ile

Arg Thr

Gln Leu

Tyr

Leu

Pro

Leu

55

Gly

Arg

440

Ile

Glu

Leu

Ile

Arg

Ile

40

Ala

Tyr

425

Val

Gly

Glu

Gln

Ser

Arg

25

Ile

Lys

Arg

Cys

Arg

Asn

Val
490

Ile
10

Gly

Ile

Arg

79

Ala

Leu

Val

475

Lys

Leu

Ser

His

Ala

Val

Gly

Val

460

Asp

Leu

Leu

Ala

Leu

Ala

60

Leu

Ser

445

Gln

Thr

Lys

Leu

Asn

Tyr

45

Lys

Val

430

Leu

Glu

Met

Pro

Leu

Leu

30

Leu

Tyr

Ile

Gln

Phe

Gly

Arg
495

Ala

15

Pro

Leu

Gly

Ser

Ala

Glu

Leu

480

Asn

Ser

Pro

Lys

Pro

Ser



65

Pro

Asn

Gly

Ser

Arg

145

Ser

Ile

Glu

Leu

Asn

225

Lys

Ser

Ser

Arg

Ser

Ile

130

Val

Pro

Met

Leu

Leu

210

Trp

Lys

Arg

Ala

Pro

Leu

115

Glu

Asp

Val

Arg

Glu

195

Leu

Leu

Arg

Gly

Ala

Lys

100

Ser

Ile

Glu

Thr

Met

180

Glu

Ala

Gly

Asp

Ala
260

Glu

85

Thr

Tyr

Leu

Asn

Leu

165

Ile

Glu

Gly

Val

Asp

245

Lys

70

Glu

Leu

Gly

Ser

Arg

150

Ile

Ser

Gly

Ala

Lys

230

Phe

Val

Cys

Phe

Asp

Val

135

Leu

Thr

Gly

Lys

Ser

215

Ser

Phe

Gly

Phe

Gly

Gln

120

His

Leu

Val

Lys

Arg

200

Asn

Leu

Gln

Lys

Thr

Lys

105

Trp

Arg

Ile

Phe

Arg

185

Phe

Val

Glu

Gly

Gly
265

Asn

90

Ile

Arg

Leu

Arg

Tyr

170

Tyr

Arg

Gly

Lys

Leu

250

Arg

80

75

Asn

Val

Asn

Asn

Lys

155

Ala

Phe

Glu

Asp

Lys

235

Ile

Lys

Asp

Gly

Leu

Glu

140

Leu

Leu

Asp

Ile

Tyr

220

Leu

Glu

Thr

Val

Gly

Arg

125

Phe

Arg

Thr

Ser

Leu

205

Leu

Ile

Gln

Met

Ile

Thr

110

Arg

His

Ser

Leu

Gly

190

Asp

Pro

Ala

Val

Ile
270

Phe

95

Ser

Val

Asp

Ser

Asn

175

Asp

Glu

Ile

Leu

Arg

255

Glu

80

Ala

Leu

Ala

Ile

Ser

160

Val

Arg

Thr

Leu

Gln

240

Lys

Leu



Leu

Ile

Ala

305

Val

Arg

Ile

Pro

Arg

385

Lys

Leu

Arg

Thr

Glu

Leu

Arg

290

Gly

Leu

Leu

Ile

His

370

Gly

Val

Glu

Arg

Leu

450

Met

Ser

275

Ser

Thr

Lys

Ile

Asn

355

Glu

Thr

Trp

Gly

Gly

435

Gly

Val

Leu

Phe

Met

Lys

Asp

340

Glu

Ser

Met

Asp

Thr

420

Cys

Ser

Asp

Gln

Val

Glu

Ala

325

Glu

Thr

Ser

Leu

Asp

405

Arg

Pro

Val

Met

Glu

Leu

Trp

310

Gln

Ser

Leu

Ala

Ile

390

Pro

Asp

Gly

Ile

Thr

Ser

Gly

295

Ala

Ala

Asp

Arg

Asp

375

Val

Glu

Gly

Glu

Gln

455

Glu

Glu

280

Leu

Met

Glu

Ile

Leu

360

Cys

Asn

Thr

Phe

Gly

440

Cys

Gly

Pro

Leu

Ser

Ile

Gly

345

Tyr

Val

Gln

Phe

Lys

425

Leu

Phe

Leu

Glu

Ala

Leu

Asp

330

Asn

Pro

Ile

Trp

Lys

410

Leu

Ala

Asp

Gly

81

Tyr

Ala

Leu

315

Arg

Ile

Ala

Ser

Ala

395

Pro

Met

Ile

Trp

Val

Tyr

Gly

300

Val

Val

Pro

Gly

Gly

380

Ile

Glu

Pro

Arg

Glu

460

Thr

Thr

285

Ser

Asn

Ile

Tyr

Pro

365

Tyr

His

Arg

Phe

Leu

445

Arg

Leu

Asp

Asp

His

Gly

Ile

350

Leu

Asn

His

Phe

Gly

430

Leu

Val

Pro

Ala

Thr

Pro

Asn

335

Gly

Leu

Ile

Asp

Gln

415

Ser

Gly

Gly

Lys

Met

Ser

His

320

Asn

Cys

Phe

Pro

Pro

400

Gly

Gly

Met

Asp

Ala



465

470

82

475

480

Val Pro Leu Val Ala Lys Cys Lys Pro Arg Ser Glu Met Thr Asn Leu

485

Leu Ser Glu Leu

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

<220>
<223>

<400>

500

14
711
PRT

Artificial Sequence

Synthetic: At.CPR

14

Met Ser Ser Ser Ser

1

Ala

Ser

Asn

Gly

65

Lys

Glu

Thr

Ile

Ala

Arg

50

Cys

Arg

Ile

Gly

Ile Lys Gly
20

Tyr Glu Ser
35

Gln Phe Ala

Ile Val Met

Val Glu Pro
85

Asp Asp Gly
100

Thr Ala Glu

Ser

Glu

Val

Met

Leu

70

Leu

Arg

Gly

Ser

Pro

Ala

Ile

55

Val

Lys

Lys

Phe

Ser

Val

Ala

40

Val

Trp

Pro

Lys

Ala

Thr

Ile

25

Glu

Thr

Arg

Leu

Val

105

Lys

490

Ser

10

Val

Leu

Thr

Arg

Val

90

Thr

Ala

Met

Ser

Ser

Ser

Ser

75

Ile

Ile

Leu

Ile

Asp

Ser

Ile

60

Lys

Phe

Gly

Asp

Pro

Met

45

Ala

Ser

Pro

Phe

Glu

Leu

Ala

30

Leu

Val

Gly

Arg

Gly

110

Glu

495

Met

15

Asn

Ile

Leu

Asn

Glu

95

Thr

Ala

Ala

Ala

Glu

Ile

Ser

80

Glu

Gln

Lys



Ala

Ala

145

Ala

Ala

Trp

Tyr

Glu

225

Gln

Glu

Pro

Glu

Thr
305

Arg

130

Ala

Phe

Ala

Leu

Glu

210

Gln

Cys

Leu

Tyr

Asp

290

Val

115

Tyr

Asp

Phe

Arg

Lys

195

His

Gly

Ile

Asp

Thr

275

Ala

Phe

Glu

Asp

Phe

Phe

180

Asn

Phe

Ala

Glu

Thr

260

Ala

Lys

Asp

Lys

Asp

Leu

165

Tyr

Leu

Asn

Gln

Asp

245

Ile

Ala

Phe

Ala

Thr

Glu

150

Ala

Lys

Lys

Lys

Arg

230

Asp

Leu

Val

Asn

Gln
310

Arg

135

Tyr

Thr

Trp

Tyr

Val

215

Leu

Phe

Arg

Leu

Asp

295

His

120

Phe

Glu

Tyr

Phe

Gly

200

Ala

Val

Thr

Glu

Glu

280

Ile

Pro

Lys

Glu

Gly

Thr

185

Val

Lys

Gln

Ala

Glu

265

Tyr

Asn

Tyr

Ile

Lys

Asp

170

Glu

Phe

Val

Val

Trp

250

Gly

Arg

Met

Lys

83

Val

Leu

155

Gly

Gly

Gly

Val

Gly

235

Arg

Asp

Val

Ala

Ala
315

Asp

140

Lys

Glu

Asn

Leu

Asp

220

Leu

Glu

Thr

Ser

Asn

300

Asn

125

Leu

Lys

Pro

Asp

Gly

205

Asp

Gly

Ala

Ala

Ile

285

Gly

Val

Asp

Glu

Thr

Arg

190

Asn

Ile

Asp

Leu

Val

270

His

Asn

Ala

Asp

Asp

Asp

175

Gly

Arg

Leu

Asp

Trp

255

Ala

Asp

Gly

Val

Tyr

Val

160

Asn

Glu

Gln

Val

Asp

240

Pro

Thr

Ser

Tyr

Lys
320



Arg

Phe

Gly

Leu

Glu

385

Cys

Pro

Thr

Glu

Met

465

Gly

Pro

Glu

Glu

Asp

Val

Leu

370

Asp

Asn

Lys

Glu

Tyr

450

Ala

Val

Lys

Lys

Leu

Ile

Leu

355

Asp

Gly

Leu

Lys

Ala

435

Ser

Glu

Ala

Ile

Met

His

Ala

340

Cys

Met

Thr

Arg

Ser

420

Glu

Lys

Phe

Pro

Ala

500

Pro

Thr

325

Gly

Asp

Ser

Pro

Thr

405

Ala

Arg

Trp

Pro

Arg

485

Glu

Thr

Pro

Ser

Asn

Pro

Ile

390

Ala

Leu

Leu

Val

Ser

470

Leu

Thr

Gly

Glu

Gly

Leu

Asp

375

Ser

Leu

Val

Lys

Val

455

Ala

Gln

Arg

Arg

Ser

Leu

Ser

360

Thr

Ser

Thr

Ala

His

440

Glu

Lys

Pro

Ile

Ile

Asp

Thr

345

Glu

Tyr

Ser

Arg

Leu

425

Leu

Ser

Pro

Arg

His

505

His

Arg

330

Tyr

Thr

Phe

Leu

Tyr

410

Ala

Ala

Gln

Pro

Phe

490

Val

Lys

84

Ser

Glu

Val

Ser

Pro

395

Ala

Ala

Ser

Arg

Leu

475

Tyr

Thr

Gly

Cys

Thr

Asp

Leu

380

Pro

Cys

His

Pro

Ser

460

Gly

Ser

Cys

Val

Ile

Gly

Glu

365

His

Pro

Leu

Ala

Ala

445

Leu

Val

Ile

Ala

Cys

His

Asp

350

Ala

Ala

Phe

Leu

Ser

430

Gly

Leu

Phe

Ser

Leu

510

Ser

Leu

335

His

Leu

Glu

Pro

Ser

415

Asp

Lys

Glu

Phe

Ser

495

Val

Thr

Glu

Val

Arg

Lys

Pro

400

Ser

Pro

Asp

Val

Ala

480

Ser

Tyr

Trp



Met

Pro

545

Val

Gly

Gly

Ile

Glu

625

Gln

Gln

Asp

Asp

Arg
705

Lys

530

Ile

Pro

Phe

Pro

Tyr

610

Leu

His

Gly

Val

Ser

690

Tyr

515

Asn

Phe

Ile

Leu

Ser

595

Glu

Ser

Lys

Ala

His

675

Thr

Leu

Ala

Val

Ile

Gln

580

Val

Glu

Val

Met

Tyr

660

Arg

Lys

Arg

Val

Arg

Met

565

Glu

Leu

Glu

Ala

Met

645

Leu

Ser

Ala

Asp

Pro

Gln

550

Ile

Arg

Phe

Leu

Phe

630

Asp

Tyr

Leu

Glu

Val
710

Tyr

535

Ser

Gly

Leu

Phe

Gln

615

Ser

Lys

Val

His

Gly

695

Trp

520

Glu

Asn

Pro

Ala

Gly

600

Arg

Arg

Ala

Cys

Thr

680

Phe

Lys

Phe

Gly

Leu

585

Cys

Phe

Glu

Ser

Gly

665

Ile

Val

Ser

Lys

Thr

570

Val

Arg

Val

Gly

Asp

650

Asp

Ala

Lys

85

Glu

Leu

555

Gly

Glu

Asn

Glu

Pro

635

Ile

Ala

Gln

Asn

Asn

540

Pro

Leu

Ser

Arg

Ser

620

Thr

Trp

Lys

Glu

Leu
700

525

Cys

Ser

Ala

Gly

Arg

605

Gly

Lys

Asn

Gly

Gln

685

Gln

Ser

Asp

Pro

Val

590

Met

Ala

Glu

Met

Met

670

Gly

Thr

Ser

Ser

Phe

575

Glu

Asp

Leu

Tyr

Ile

655

Ala

Ser

Ser

Ala

Lys

560

Arg

Leu

Phe

Ala

Val

640

Ser

Arg

Met

Gly



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

<220>
<223>

<400>

15
481
PRT

Artificial Sequence

Synthetic: UGT85C2

15

Met Asp Ala

1

Pro

Leu

Ile

Ala

65

Pro

Thr

Pro

Asp

Ala
145

Phe

Leu

His

50

Pro

Glu

Asn

Pro

Ala

130

Ala

Pro

His

35

Asn

Gly

Ala

Phe

Thr

115

Ala

Cys

Met

Ala

20

His

Gln

Phe

Ser

Leu

100

Cys

Lys

Gly

Ala

Gln

Lys

Phe

Arg

Ile

85

Asp

Ile

Lys

Phe

Thr

Ser

Gly

Leu

Phe

70

Pro

Arg

Ile

Leu

Met
150

Thr

His

Leu

Glu

55

Glu

Ile

Phe

Ser

Gly

135

Gly

Glu

Ile

Gln

40

Ser

Thr

Arg

Ile

Asp

120

Ile

Phe

Lys

Lys

25

Ile

Ser

Ile

Glu

Asp

105

Gly

Pro

Tyr

Lys

10

Ala

Thr

Gly

Pro

Ser

90

Leu

Phe

Val

His

86

Pro

Met

Phe

Pro

Asp

75

Leu

Val

Leu

Met

Ile
155

His

Leu

Val

His

60

Gly

Leu

Thr

Ser

Met

140

His

Val

Lys

Asn

45

Cys

Val

Arg

Lys

Val

125

Tyr

Ser

Ile

Leu

30

Thr

Leu

Ser

Ser

Leu

110

Phe

Trp

Leu

Phe

15

Ala

Asp

Asp

His

Ile

95

Pro

Thr

Thr

Ile

Ile

Gln

Phe

Gly

Ser

80

Glu

Asp

Ile

Leu

Glu
160



Lys

Leu

Lys

Met

Ile

225

Ser

Leu

His

Gln

Thr

305

Asn

Gly

Arg

Gly

Asp

Asp

Phe

210

Phe

Leu

Asp

Gly

Ser

290

Val

Ser

Glu

Gly

Phe

Thr

Phe

195

Thr

His

Arg

Gln

Tyr

275

Lys

Met

Asn

Asn

Phe

Ala

Val

180

Pro

Thr

Thr

Tyr

Ile

260

Ser

Glu

Ser

His

Ala

340

Ile

Pro

165

Ile

Leu

Glu

Phe

Asn

245

Pro

Leu

Pro

Leu

Tyr

325

Val

Ala

Leu

Asp

Asp

Ala

Asp

230

His

Glu

Val

Asn

Glu

310

Phe

Leu

Ser

Lys

Trp

Trp

Pro

215

Glu

Ile

Glu

Lys

Ser

295

Asp

Leu

Pro

Trp

Asp

Val

Ser

200

Gln

Leu

Tyr

Lys

Glu

280

Val

Met

Trp

Pro

Cys

Ala

Pro

185

Thr

Arg

Glu

Thr

Lys

265

Glu

Val

Thr

Ile

Glu

345

Ser

Ser

170

Gly

Asp

Ser

Pro

Ile

250

Gln

Pro

Tyr

Glu

Ile

330

Leu

Gln

87

Tyr

Met

Leu

His

Ser

235

Gly

Thr

Glu

Val

Phe

315

Arg

Glu

Glu

Leu

Glu

Asn

Lys

220

Ile

Pro

Gly

Cys

Asn

300

Ser

Glu

Lys

Thr

Gly

Asp

205

Val

Ile

Leu

Ile

Phe

285

Phe

Trp

Asn

His

Val

Asn

Ile

190

Lys

Ser

Lys

Gln

Thr

270

Gln

Gly

Gly

Leu

Ile

350

Leu

Gly

175

Arg

Val

His

Thr

Leu

255

Ser

Trp

Ser

Leu

Val

335

Lys

Lys

Tyr

Leu

Leu

His

Leu

240

Leu

Leu

Leu

Thr

Ala

320

Ile

Lys

His



Pro

Glu

385

Asp

Leu

Gln

Asp

Ser

465

Asn

Ser

370

Ser

Gln

Glu

Glu

Trp

450

Leu

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

<220>
<223>

<400>

355

Val

Leu

Leu

Met

Leu

435

Lys

Asn

16
460
PRT

Gly

Ser

Thr

Gly

420

Met

Glu

Ile

Gly

Ala

Asn

405

Thr

Gly

Lys

Asp

Phe

Gly

390

Cys

Lys

Glu

Ala

Lys
470

Leu

375

Val

Arg

Val

Gly

Arg

455

Met

Artificial Sequence

Synthetic: UGT74G1

16

360

Thr

Pro

Tyr

Lys

Gly

440

Ile

Val

His

Met

Ile

Arg

425

His

Ala

Lys

Cys

Ile

Cys

410

Asp

Lys

Ile

Glu

88

Gly

Cys

395

Lys

Glu

Met

Ala

Ile
475

Trp

380

Trp

Glu

Val

Arg

Pro

460

Thr

365

Gly

Pro

Trp

Lys

Asn

445

Asn

Val

Ser

Tyr

Glu

Arg

430

Lys

Gly

Leu

Thr

Ser

Val

415

Leu

Ala

Ser

Ala

Ile

Trp

400

Gly

Val

Lys

Ser

Arg
480

Met Ala Glu Gln Gln Lys Ile Lys Lys Ser Pro His Val Leu Leu Ile

1

5

10

15

Pro Phe Pro Leu Gln Gly His Ile Asn Pro Phe Ile Gln Phe Gly Lys



Arg

Thr

Glu

65

Ala

Leu

Ala

Glu

Asn

145

Gly

Thr

Gln

Phe

Leu

Leu

50

Ile

Gly

Ala

Ile

Phe

130

Ser

Glu

Pro

Met

Thr
210

Ile

35

Asn

Gln

Glu

Asp

Ile

115

Gly

Leu

Thr

Leu

Leu

195

Asn

20

Ser

Ser

Ala

Ser

Leu

100

Tyr

Ile

Tyr

Val

Ile

180

Phe

Ser

Lys

Thr

Ile

Tyr

85

Ile

Asp

Asp

Tyr

Ser

165

Leu

Gly

Phe

Gly

Leu

Ser

70

Leu

Lys

Ser

Gly

His

150

Val

Gln

Gln

Tyr

Val

Asn

55

Asp

Glu

Lys

Met

Gly

135

Val

Pro

Asn

Phe

Lys
215

Lys

40

His

Gly

Thr

Leu

Thr

120

Ser

His

Gly

His

Ala

200

Leu

25

Thr

Ser

Cys

Phe

Gln

105

Glu

Phe

Lys

Phe

Glu

185

Asn

Glu

Thr

Asn

Asp

Lys

90

Ser

Trp

Phe

Gly

Pro

170

Gln

Ile

Glu

89

Leu

Thr

Glu

75

Gln

Glu

Val

Thr

Leu

155

Val

Ile

Asp

Glu

Val

Thr

60

Gly

Val

Gly

Leu

Gln

140

Ile

Leu

Gln

Gln

Val
220

Thr

45

Thr

Gly

Gly

Thr

Asp

125

Ala

Ser

Gln

Ser

Ala

205

Ile

30

Thr

Thr

Phe

Ser

Thr

110

Val

Cys

Leu

Arg

Pro

190

Arg

Glu

Ile

Ser

Met

Lys

95

Ile

Ala

Val

Pro

Trp

175

Trp

Trp

Trp

His

Ile

Ser

80

Ser

Asp

Ile

Val

Leu

160

Glu

Ser

Val

Thr



Arg

225

Tyr

Tyr

Lys

Pro

Asn

305

Asn

Cys

Thr

Pro

Leu

385

Asn

Met

Lys

Leu

Lys

Glu

Glu

290

Phe

Leu

Lys

His

Val

370

Leu

Gly

Glu

Ile

Asp

Ala

Ser

275

Gln

Leu

Ser

Gln

Cys

355

Val

Asp

Ile

Glu

Trp

Lys

Asn

260

Val

Val

Trp

Glu

Leu

340

Gly

Ala

Glu

Val

Glu

Asn

Arg

245

His

Val

Glu

Val

Val

325

Asp

Phe

Met

Ile

Arg

405

Arg

Leu

230

Leu

His

Tyr

Glu

Ile

310

Ile

Val

Asn

Pro

Leu

390

Arg

Gly

Lys

Asp

Glu

Val

Ile

295

Lys

Lys

Leu

Ser

Gln

375

Gly

Gly

Val

Val

Asp

Cys

Ala

280

Thr

His

Thr

Ala

Thr

360

Phe

Val

Asn

Ile

Ile

Asp

Met

265

Phe

Arg

Lys

Gly

His

345

Leu

Ser

Gly

Leu

Ile

Gly

Lys

250

Asn

Gly

Ala

Glu

Lys

330

Glu

Glu

Asp

Val

Ala

410

Arg

90

Pro

235

Asp

Trp

Ser

Leu

Glu

315

Gly

Ser

Ala

Gln

Arg

395

Ser

Lys

Thr

Asn

Leu

Leu

Ile

300

Gly

Leu

Val

Ile

Thr

380

Val

Cys

Asn

Leu

Gly

Asp

Val

285

Asp

Lys

Ile

Gly

Ser

365

Thr

Lys

Ile

Ala

Pro

Phe

Asp

270

Lys

Ser

Leu

Val

Cys

350

Leu

Asn

Ala

Lys

Val

Ser

Asn

255

Lys

His

Asp

Pro

Ala

335

Phe

Gly

Ala

Asp

Met

415

Lys

Met

240

Leu

Pro

Gly

Val

Glu

320

Trp

Val

Val

Lys

Glu

400

Ile

Trp



420

425

91

430

Lys Asp Leu Ala Lys Val Ala Val His Glu Gly Gly Ser Ser Asp Asn

435

440

Asp Ile Val Glu Phe Val Ser Glu Leu Ile Lys Ala

450

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

<220>
<223>

<400>

17
485
PRT

455

Artificial Sequence

Synthetic: UGT91D_ like3

17

Met Tyr Asn

1

Asp

Trp

Ile

Ile

65

Leu

Thr

Gly

Ser

Leu

Ala

50

Gln

Thr

Asp

Leu

Ile

Ala

35

Glu

Arg

Leu

Val

Gln

Val

Val

20

Phe

Lys

Leu

Pro

His

100

Pro

Thr

Asp

Gly

Gly

Ser

Arg

85

Pro

Glu

Tyr

Asp

His

His

Ser

70

Val

Glu

Val

His

Arg

Ile

Lys

55

His

Gln

Asp

Thr

Gln

Lys

Leu

40

Val

Ile

Glu

Ile

Arg

Asn

Gln

25

Pro

Ser

Ser

Leu

Pro

105

Phe

Ser

10

Leu

Tyr

Phe

Pro

Pro

90

Tyr

Leu

Lys

His

Leu

Leu

Leu

75

Glu

Leu

Glu

460

Ala

Val

Gln

Ser

60

Ile

Asp

Lys

Gln

445

Met

Ala

Leu

45

Thr

Asn

Ala

Lys

His

Ala

Thr

30

Ser

Thr

Val

Glu

Ala

110

Ser

Thr

15

Phe

Lys

Arg

Val

Ala

95

Ser

Pro

Ser

Pro

Leu

Asn

Gln

80

Thr

Asp

Asp



Trp

Ser

145

Ile

Gly

Phe

Pro

Leu

225

Thr

Pro

Thr

Val

Val
305

Ile

130

Leu

Ala

Arg

Pro

Tyr

210

Lys

Gln

Val

Trp

Val

290

Val

115

Ile

Gly

Tyr

Thr

Thr

195

Lys

Gly

Trp

Gly

Val

275

Tyr

Glu

Tyr

Ile

Met

Thr

180

Lys

Ala

Ser

Leu

Leu

260

Ser

Val

Leu

Asp

Ser

Gly

165

Val

Val

Pro

Asp

Pro

245

Leu

Ile

Ala

Ala

Tyr

Arg

150

Pro

Glu

Cys

Gly

Cys

230

Leu

Pro

Lys

Leu

Leu
310

Thr

135

Ala

Ser

Asp

Trp

Ile

215

Leu

Leu

Pro

Lys

Gly

295

Gly

120

His

His

Ala

Leu

Arg

200

Ser

Leu

Glu

Glu

Trp

280

Ser

Leu

Tyr

Phe

Asp

Thr

185

Lys

Asp

Ser

Thr

Ile

265

Leu

Glu

Glu

Trp

Ser

Ala

170

Thr

His

Gly

Lys

Leu

250

Pro

Asp

Val

Leu

92

Leu

Val

155

Met

Pro

Asp

Tyr

Cys

235

His

Gly

Gly

Leu

Ser
315

Pro

140

Thr

Ile

Pro

Leu

Arg

220

Tyr

Gln

Asp

Lys

Val

300

Gly

125

Ser

Thr

Asn

Lys

Ala

205

Met

His

Val

Glu

Gln

285

Ser

Leu

Ile

Pro

Gly

Trp

190

Arg

Gly

Glu

Pro

Lys

270

Lys

Gln

Pro

Ala

Trp

Ser

175

Phe

Leu

Leu

Phe

Val

255

Asp

Gly

Thr

Phe

Ala

Ala

160

Asp

Pro

Val

Val

Gly

240

Val

Glu

Ser

Glu

Val
320



Trp

Leu

Thr

Gly

Phe

385

Asn

Asn

Arg

Arg

Val

465

Ile

Ala

Pro

Ser

Phe

370

Gly

Ala

Glu

Ser

Glu

450

Ser

Asp

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

Tyr

Asp

Trp

355

Leu

His

Arg

Glu

Val

435

Leu

Gln

His

18
458
PRT

Arg

Gly

340

Ala

Thr

Pro

Leu

Asp

420

Val

Ser

Phe

Glu

Lys

325

Phe

Pro

His

Leu

Leu

405

Gly

Val

Lys

Val

Ser
485

Pro

Val

Gln

Cys

Ile

390

Glu

Cys

Glu

Ile

Asp
470

Lys

Glu

Leu

Gly

375

Met

Asp

Leu

Lys

Tyr

455

Tyr

Artificial Sequence

Gly

Arg

Arg

360

Ser

Leu

Lys

Thr

Glu

440

Asn

Leu

Pro

Thr

345

Ile

Gly

Pro

Gln

Lys

425

Gly

Asp

Glu

Ala

330

Arg

Leu

Ser

Ile

Val

410

Glu

Glu

Thr

Lys

93

Lys

Asp

Ser

Ile

Phe

395

Gly

Ser

Ile

Lys

Asn
475

Ser

Arg

His

Val

380

Gly

Ile

Val

Tyr

Val

460

Ala

Asp

Gly

Glu

365

Glu

Asp

Glu

Ala

Lys

445

Glu

Arg

Ser

Leu

350

Ser

Gly

Gln

Ile

Arg

430

Ala

Lys

Ala

Val

335

Val

Val

Leu

Pro

Pro

415

Ser

Asn

Glu

Val

Glu

Trp

Cys

Met

Leu

400

Arg

Leu

Ala

Tyr

Ala
480



<220>
<223>

<400>

18

Met Glu Asn

1

Leu

Ala

Asn

Phe

65

Thr

Gly

Glu

Phe

Met

145

Phe

Glu

Phe

Asn

Phe

50

Ile

His

Ala

Glu

Ala

130

Thr

Asp

Gln

Pro

Val

35

Asn

Leu

Gly

Asp

Asp

115

Gln

Ser

Glu

Ala

Lys

Val

20

Leu

Lys

Asp

Pro

Glu

100

Glu

Ser

Ser

Leu

Ser

Thr

Pro

Tyr

Pro

Asn

Leu

85

Leu

Glu

Val

Leu

Gly

165

Gly

Glu

Phe

Ser

Lys

Asp

70

Ala

Arg

Val

Ala

Phe

150

Tyr

Phe

Synthetic: UGT76G1

Thr

Gln

Lys

Thr

55

Pro

Gly

Arg

Ser

Asp

135

Asn

Leu

Pro

Thr

Gly

Gly

40

Ser

Gln

Met

Glu

Cys

120

Ser

Phe

Asp

Met

Val

His

25

Phe

Asn

Asp

Arg

Leu

105

Leu

Leu

His

Pro

Leu

Arg

10

Ile

Ser

Tyr

Glu

Ile

90

Glu

Ile

Asn

Ala

Asp

170

Lys

94

Arg

Asn

Ile

Pro

Arg

75

Pro

Leu

Thr

Leu

His

155

Asp

Val

Arg

Pro

Thr

His

60

Ile

Ile

Leu

Asp

Arg

140

Val

Lys

Lys

Arg

Ile

Ile

45

Phe

Ser

Ile

Met

Ala

125

Arg

Ser

Thr

Asp

Arg

Leu

30

Phe

Thr

Asn

Asn

Leu

110

Leu

Leu

Leu

Arg

Ile

Ile

15

Gln

His

Phe

Leu

Glu

95

Ala

Trp

Val

Pro

Leu

175

Lys

Ile

Leu

Thr

Arg

Pro

80

His

Ser

Tyr

Leu

Gln

160

Glu

Ser



Ala

Lys

Leu

225

Ser

Leu

Pro

Glu

Ser

305

Val

Lys

Phe

Gly

Tyr

Gln

210

Glu

Phe

Leu

Ser

Lys

290

Phe

Glu

Trp

Trp

Val
370

Ser

195

Thr

Glu

Leu

Asp

Ser

275

Asp

Leu

Pro

Val

Thr

355

Pro

180

Asn

Lys

Ser

Ile

His

260

Val

Phe

Trp

Leu

Pro

340

His

Met

Trp

Ala

Glu

Pro

245

Asp

Leu

Leu

Val

Pro

325

Gln

Ser

Ile

Gln

Ser

Leu

230

Leu

Arg

Tyr

Glu

Val

310

Asp

Gln

Gly

Phe

Ile

Ser

215

Glu

Pro

Thr

Val

Ile

295

Arg

Gly

Glu

Trp

Ser
375

Leu

200

Gly

Thr

Lys

Val

Ser

280

Ala

Pro

Phe

Val

Asn

360

Asp

185

Lys

Val

Val

His

Phe

265

Phe

Arg

Gly

Leu

Leu

345

Ser

Phe

Glu

Ile

Ile

Leu

250

Gln

Gly

Gly

Phe

Gly

330

Ala

Thr

Gly

95

Ile

Trp

Arg

235

Thr

Trp

Ser

Leu

Val

315

Glu

His

Leu

Leu

Leu

Asn

220

Glu

Ala

Leu

Thr

Val

300

Lys

Arg

Gly

Glu

Asp
380

Gly

205

Ser

Ile

Ser

Asp

Ser

285

Asp

Gly

Gly

Ala

Ser

365

Gln

190

Lys

Phe

Pro

Ser

Gln

270

Glu

Ser

Ser

Arg

Ile

350

Val

Pro

Met

Lys

Ala

Ser

255

Gln

Val

Lys

Thr

Ile

335

Gly

Cys

Leu

Ile

Glu

Pro

240

Ser

Pro

Asp

Gln

Trp

320

Val

Ala

Glu

Asn



Ala Arg
385

Gly Trp

Asp Glu

Lys Ala

Glu Ser
450

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

<220>
<223>

<400>

Met Asp
1

Leu Ala

Ala Ala

Ser Arg
50

Val Ala
65

Tyr

Glu

Glu

Asp
435

Leu

19
436
PRT

Met

Arg

Gly

420

Val

Val

Ser

Gly

405

Glu

Ser

Ser

Asp

390

Glu

Tyr

Leu

Tyr

Val

Ile

Ile

Met

Ile
455

Artificial Sequence

Synthetic: UGT40087

19

Ala

Phe

Arg

35

Leu

Leu

Ser Asp Ser

5

Gly His Met

20

Gly His Arg

Arg Pro Val

Pro Leu Pro

70

Ser

Leu

Val

Pro

55

Arg

Leu

Ala

Arg

Lys

440

Ser

Pro

Ala

Ser

40

Pro

Val

Lys

Asn

Gln

425

Gly

Ser

Leu

Ser

25

Phe

Ala

Asp

Val

Ala

410

Asn

Gly

Leu

His

10

Leu

Val

Leu

Gly

96

Gly

395

Ile

Ala

Ser

Ile

Glu

Ser

Ala

Leu
75

Val

Arg

Arg

Ser

Val

Leu

Thr

Pro

60

Pro

Arg

Val

Tyr
445

Ile

Ala

Pro

45

Leu

Asp

Leu

Val

Leu

430

Glu

Phe

Glu

30

Arg

Ile

Gly

Glu

Met

415

Lys

Ser

Pro

15

Arg

Asn

Asp

Ala

Asn

400

Val

Gln

Leu

Trp

Leu

Ile

Phe

Glu
80



Ala

Leu

Ala

Gln

Leu

145

Arg

Phe

Phe

Lys

Gly

225

Gln

Val

Gly

Thr

Asp

Asp

Tyr

130

Asn

Val

Val

Glu

Pro

210

His

Gln

Thr

Thr

Ser

Gly

Gly

115

Trp

Leu

Glu

Leu

Leu

195

Val

Lys

Pro

Val

Thr

Asp

Leu

100

Ser

Ala

Thr

Pro

Thr

180

Glu

Ile

Arg

Glu

Glu

260

Phe

Ile

85

Ala

Thr

Ala

Phe

Pro

165

Leu

Pro

Pro

Glu

Ser

245

Gln

Leu

Pro

Ala

Asn

Ala

Ala

150

Val

Glu

Glu

Tyr

His

230

Val

Leu

Trp

Pro

Pro

Lys

Ala

135

Ala

Asp

Lys

Pro

Gly

215

Gly

Leu

His

Ala

Gly

Phe

Val

120

Ala

Ser

Gly

Cys

Leu

200

Leu

Asn

Phe

Glu

Leu

Lys

Ala

105

Asp

Ala

Thr

Ser

Gln

185

Pro

Val

Ala

Ile

Ile

265

Lys

Thr

90

Ala

Trp

Asp

Ser

Thr

170

Phe

Leu

Pro

Ala

Ala

250

Ala

Lys

97

Glu

Phe

Leu

His

Ala

155

Ala

Val

Leu

Pro

Leu

235

Leu

Leu

Pro

Leu

Leu

Phe

Lys

140

Glu

Ser

Ile

Ser

Cys

220

Ser

Gly

Gly

Asn

His

Asp

Leu

125

Ile

Tyr

Ile

Gln

Asp

205

Pro

Trp

Ser

Leu

Gly

Leu

Ala

110

Asp

Pro

Gly

Leu

Arg

190

Ile

Pro

Leu

Glu

Glu

270

Leu

Lys

95

Ala

Asn

Cys

Val

Gln

175

Ala

Phe

Ala

Asp

Pro

255

Leu

Leu

Ala

Cys

Phe

Ala

Pro

160

Arg

Cys

Gly

Glu

Lys

240

Pro

Ala

Leu



Glu

Asp

305

Ala

Thr

Leu

Gly

Gly

385

Ser

Arg

Ser

Ala

290

Arg

His

Ile

Asp

Leu

370

Ile

Val

Asn

Phe

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

<220>
<223>

275

Asp

Gly

Ser

Glu

Glu
355

Arg

Ala

Phe

Cys

Glu
435

20
4680
DNA

Gly

Leu

Ser

Gly

340

Gln

Val

Gly

Ala

Gln

420

Lys

Asp

Val

Val

325

Val

Arg

Pro

Ala

Ala

405

Glu

Ile

Ala

310

Gly

Met

Ile

Arg

Ile

390

Asn

Lys

Leu

295

Met

Ala

Ser

Asn

Arg

375

Arg

Ala

Tyr

Artificial Sequence

280

Pro

Gly

Phe

Gly

Ala

360

Glu

Ala

Lys

Ile

Pro

Trp

Leu

His

345

Gln

Lys

Val

Lys

Asp
425

Gly

Val

Thr

330

Pro

Leu

Asp

Met

Met

410

Glu

Synthetic: nucleic acid sequence

98

Phe

Pro

315

His

Met

Ile

Gly

Cys

395

Gln

Leu

Glu

300

Gln

Gly

Leu

Glu

Ser

380

Glu

Glu

Ile

285

Glu

Pro

Gly

Phe

Arg

365

Tyr

Glu

Ile

Gln

Arg

Ile

Trp

Leu

350

Lys

Asp

Glu

Val

Arg
430

Thr

Ile

Ala

335

Thr

Lys

Arg

Ser

Ser

415

Leu

Arg

Leu

320

Ser

Phe

Ala

Gln

Lys

400

Asp

Gly



<400> 20
atgtcttcac

ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt
tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt
aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg

tcaaaaactc

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat
gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt
catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat

aaatgaagta

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt
cgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc
atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat

taaggacatg

99

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc
actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac
ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat

agaatcaaga

accgaccata
ccgcctggea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat
gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat
tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt

ctattacaga

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg
tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg
tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta

gcttttgaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gctataaaat
gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag
gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag
aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac

ggaagagtca

ctattaaatt
atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa
agtctattat
ggggtgattt
caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa
caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc

aaacaaagat

atacgcctgg
gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct
agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa
aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa

ttatcttgcg

100

gaggaaccta
cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc
caaattgcgt
gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga
actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa

tatattaagg

tgatggcaag
gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga
tgaagaatat
taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac
ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa

cttgtggagt

attgaatcat
caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt
taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta
ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg

tttaggtgtt

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



gttttatttt
ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta
atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat
aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata

agacaactac

tcttgtttat
ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt
gggagctaaa
gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta
tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt

tatgtttggc

gatattaaca
taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc
ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa
gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga

caagattaat

aagagcgctg

101

agggttttcg
aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt
attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa
aaggttggga
agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta

ctaaaccgtt

acttagcaga
atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat
acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc
ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc

CcCaaaatatt

gaatttttgg
ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta
tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat
aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat

agtggggcaa

ggtccttgat

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



102

gaagcaacgg cttctgtgga tatggaaacc gataaaatta

gaatttaagg accgtaccat cttaacaatt gcacatcgta

gataagataa ttgttcttga ccagggtagt gtgagggaat

ttatccgata aaacgtctat tttttacagt ctttgtgaga

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

21
4680
DNA

<220>
<223>

<400> 21
atgtcttcac

ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt
tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg

tggagggcca

acatctgatt

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat
gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc

tactttctgt

Artificial Sequence

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt
Ccgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg

agtacagccc

Synthetic: nucleic acid sequence

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc
actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg

cagtttctac

tccaagacac
tcgacactgt

tcgattcacc

aaggtgggta

accgaccata
ccgcctggcea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat
gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct

ggatattcat

tataagaaga
attggacagt
ctcgaaattg

tttgaaataa

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg
tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg

agatggtttg

4500

4560

4620

4680

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc
gctataaaat
gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag
gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs

gatgcagaag

catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta
ctattaaatt
atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa
agtctattat
ggggtgattt
caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag

ttagtaaaaa

atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg
atacgcctgg
gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct
agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt

tattattgaa

103

ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga
gaggaaccta
cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc
caaattgcgt
gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg

tatgttttga

tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga
tgatggcaag
gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga
tgaagaatat
taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt

tcggaaagac

tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat
attgaatcat
caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt
taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt

ggctttatta

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



aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca
gttttatttt
ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta
atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac

ggtattgaat

caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat
tcttgtttat
ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt
gggagctaaa
gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa

tcaaaaacta

aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg
gatattaaca
taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc
ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag

ttccacaaaa

104

actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg
agggttttcg
aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt
attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg

tacagagaaa

ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt
acttagcaga
atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat
acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc

atttggatcc

ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt
gaatttttgg
ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta
tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt

agtgctgaat

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



aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata
agacaactac
gaagcaacgg
gaatttaagg
gataagataa
ttatccgata
<210>
<211>

<212>
<213>

22
4680
DNA

<220>
<223>

<400> 22
atgtcttcac

ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt

aaccagcttt

tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc
cttctgtgga
accgtaccat
ttgttcttga

aaacgtctat

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac

tctattacat

gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg
tatggaaacc
cttaacaatt
ccagggtagt

tttttacagt

Artificial Sequence

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta

gtttcaaatt

105

aaggttggga

agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt
gataaaatta
gcacatcgta
gtgagggaat

ctttgtgaga

Synthetic: nucleic acid sequence

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta

cttctacagc

ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt
tccaagacac
tcgacactgt

tcgattcacc

aaggtgggta

accgaccata
ccgcctggcea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt

tcttcttgat

aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat
tataagaaga
attggacagt
ctcgaaattg

tttgaaataa

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc

attgcagagg

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

60

120

180

240

300

360

420

480



tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt
aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc
gctataaaat
gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat

acagatgaag

gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt
catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta
ctattaaatt
atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa

agtctattat

cgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc
atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg
atacgcctgg
gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta

cggatcttct

106

actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac
ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga
gaggaaccta
cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc

caaattgcgt

gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat
tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga
tgatggcaag
gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga

tgaagaatat

tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg
tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat
attgaatcat
caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg

cgatcatttt

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



gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag
aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca
gttttatttt
ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt

gtgctatcta

ggggtgattt

caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa
caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat
tcttgtttat
ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta

tcaatatgtt

gggagctaaa

agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa
aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg
gatattaaca
taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt

aagattgatc

107

gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga
actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg
agggttttcg
aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt

agtatatctt

taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac
ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt
acttagcaga
atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac

actctccgat

taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta
ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt
gaatttttgg
ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt

tatgtcctta

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat
aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata
agacaactac
gaagcaacgg
gaatttaagg
gataagataa
ttatccgata
<210>
<211>

<212>
<213>

23
4680
DNA

<220>

<223>

<400> 23

gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta
tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc
cttctgtgga
accgtaccat
ttgttcttga

aaacgtctat

ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa
gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg
tatggaaacc
cttaacaatt
ccagggtagt

tttttacagt

Artificial Sequence

108

attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa
aaggttggga
agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt
gataaaatta
gcacatcgta
gtgagggaat

ctttgtgaga

Synthetic: nucleic acid sequence

acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc
ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt
tccaagacac
tcgacactgt

tcgattcacc

aaggtgggta

tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat
aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat
tataagaaga
attggacagt
ctcgaaattg

tttgaaataa

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



atgtcttcac
ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt
tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt
aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc

gctataaaat

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat
gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt
catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta

ctattaaatt

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt
Ccgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc
atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg

atacgcctgg

109

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc
actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac
ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga

gaggaaccta

accgaccata
ccgcctggcea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat
gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat
tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga

tgatggcaag

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg
tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg
tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat

attgaatcat

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



gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag
gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag
aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca

gttttatttt

atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa
agtctattat
ggggtgattt
caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa
caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat

tcttgtttat

gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct
agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa
aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg

gatattaaca

110

cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc
caaattgcgt
gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga
actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg

agggttttcg

gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga
tgaagaatat
taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac
ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt

acttagcaga

caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt
taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta
ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt

gaatttttgg

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



ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta
atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat
aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata

agacaactac

gaagcaacgg

ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt
gggagctaaa
gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta
tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc

cttctgtgga

taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc
ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa
gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg

tatggaaacc

111

aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt
attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa
aaggttggga
agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt

gataaaatta

atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat
acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc
ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt

tccaagacac

ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta
tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat
aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat

tataagaaga

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



112

gaatttaagg accgtaccat cttaacaatt gcacatcgta tcgacactgt attggacagt

gataagataa ttgttcttga ccagggtagt gtgagggaat tcgattcacc ctcgaaattg

ttatccgata aaacgtctat tttttacagt ctttgtgaga aaggtgggta tttgaaataa

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

24
4680
DNA

<220>
<223>

<400> 24
atgtcttcac

ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt
tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt

aacccggaaa

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat
gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt

catcttctaa

Artificial Sequence

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt
Ccgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc

atatcctcct

Synthetic: nucleic acid sequence

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc
actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac

ttaaatggtg

accgaccata
ccgcctggea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat
gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat

tatttattgc

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg
tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg

tctaaccctt

4560

4620

4680

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc
gctataaaat
gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag
gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag

aaaaataaaa

gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta
ctattaaatt
atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa
agtctattat
ggggtgattt
caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa

caattatttt

tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg
atacgcctgg
gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct
agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa

aactaccaat

113

accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga
gaggaaccta
cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc
caaattgcgt
gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga

actgtatcaa

tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga
tgatggcaag
gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga
tgaagaatat
taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac

ttttaaaaca

aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat
attgaatcat
caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt
taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta

ttcgcagatg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca
gttttatttt
ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta
atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat

aatattaacg

tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat
tcttgtttat
ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt
gggagctaaa
gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta

tgaagattga

tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg
gatattaaca
taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc
ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa

gccatgtgaa

114

gaacaaggga

ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg
agggttttcg
aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt
attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa

aaggttggga

attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt
acttagcaga
atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat
acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc

ttgttggcag

tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt
gaatttttgg
ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta
tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat

aacaggtgca

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



gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata
agacaactac
gaagcaacgg
gaatttaagg
gataagataa
ttatccgata
<210>
<211>

<212>
<213>

25
4680
DNA

<220>
<223>

<400> 25
atgtcttcac

ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt

tactatcatg

cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc
cttctgtgga
accgtaccat
ttgttcttga

aaacgtctat

tagaagtggt
cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat

gttctagtaa

ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg
tatggaaacc
cttaacaatt
ccagggtagt

tttttacagt

Artificial Sequence

agatgggtgc
atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt

Ccgaaaggctt

115

agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt
gataaaatta
gcacatcgta
gtgagggaat

ctttgtgaga

Synthetic: nucleic acid sequence

ccctatggat
tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc

actgttatta

aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt
tccaagacac
tcgacactgt

tcgattcacc

aaggtgggta

accgaccata
ccgcctggcea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat

gcggacaaac

aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat
tataagaaga
attggacagt
ctcgaaattg

tttgaaataa

tccagatagt
agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg

tgctatgatt

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

60

120

180

240

300

360

420

480

540



ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt
aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc
gctataaaat
gttcgtaatg
tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag

gaagcaaaaa

teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt
catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta
ctattaaatt
atatggagtt
ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa

agtctattat

ggggtgattt

caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc
atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg
atacgcctgg
gaaaaatttt
acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct

agtttgtgtt

116

gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac
ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga
gaggaaccta
cggaaaattg
gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc

caaattgcgt

gttggtcggg

tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat
tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga
tgatggcaag
gtatagtgag
ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga

tgaagaatat

taggagctgg

atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg
tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat
attgaatcat
caatctgata
cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt

taaatcaaca

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



tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag
aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca
gttttatttt
ttaaagtact
gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta

atgagtgaga

caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa
caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat
tcttgtttat
ggtcagaatc
attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt

gggagctaaa

gcttgaacgg

tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa
aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg
gatattaaca
taatgaaaaa
cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc

ttattctatt

117

tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga
actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg
agggttttcg
aatggttcaa
tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt

attgatgcat

gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac
ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt
acttagcaga
atgaaagggt
tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat

acgatcattt

ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta
ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt
gaatttttgg
ttggatgttt
acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta

tgagagattc

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat
aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata
agacaactac
gaagcaacgg
gaatttaagg
gataagataa
ttatccgata
<210>
<211>

<212>
<213>

26
4680
DNA

<220>

<223>

<400> 26

attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta
tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc
cttctgtgga
accgtaccat
ttgttcttga

aaacgtctat

aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa
gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg
tatggaaacc
cttaacaatt
ccagggtagt

tttttacagt

Artificial Sequence

118

aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa
aaggttggga
agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt
gataaaatta
gcacatcgta
gtgagggaat

ctttgtgaga

Synthetic: nucleic acid sequence

ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc
ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt
tccaagacac
tcgacactgt

tcgattcacc

aaggtgggta

ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat
aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat
tataagaaga
attggacagt
ctcgaaattg

tttgaaataa

atgtcttcac tagaagtggt agatgggtgc ccctatggat accgaccata tccagatagt

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

60



ggcacaaatg
ttcctattga
agatttaaga
accaatgttt
agcgataggg
ttgggtattt
aaccagcttt
tactatcatg
ttagaagtgc
gagccaatta
gtactatcct
aagaaaatca
ataagtaagg
tggagggcca
acatctgatt
aacccggaaa
ttcgtaatca
gctggtttgg
acgctagcag
gtgttaagga
attattgttg
gttactatgg
tcaaaaactc
gctataaaat

gttcgtaatg

cattaaatcc
ttggtagcta
actttcctac
gctttcagtc
tttatccatt
ctctccctac
tctattacat
gttctagtaa
teccttetttt
acgaattatc
atattacatt
aagatcctaa
aatttaaggc
tttggaagtc
tactttctgt
catcttctaa
gecgtggtttc
ggataagagg
agcgtaacga
tccagcggtt
tattaacttc
ctattatgat
aaatgaagta
ctattaaatt

atatggagtt

atgttttata
tcaattgtgg
attaccaagt
cacgcttata
tatactaaag
tcaatactta
gtttcaaatt
Ccgaaaggctt
caattctgtg
tgaatactac
tatctggatg
ccagttacca
taactgggaa
atttggtagg
agtacagccc
atatcctcct
tgtgttcctc
ctctttagct
aaaatctact
tttcgaaaat
cctgtactgg
gcctatcaat
taaggacatg
atacgcctgg

gaaaaatttt

119

tcagtaatat
aaactttata
aaaatcaaca
atttgtgaac
aaggctctgt
gcttatttta
cttctacagc
actgttatta
gcaattttta
aagaaaaatg
aacaaactga
ttgccgccag
ttggaaaaat
actatttctg
cagtttctac
ttaaatggtg
accaatcaat
tctttagtgt
ggtgacatct
gcccaaacca
ttgctaggaa
gccttcttat
agaatcaaga
gaggaaccta

cggaaaattg

ccgcctggcea
agaacaataa
gtcgacatct
tggccttggt
acttgaatct
aaagtacatt
tcttcttgat
gcggacaaac
tttatgatct
ggtggtatcc
ttgtggaaac
tagatctgaa
ggttgaatag
tggctatgct
ggatattcat
tatttattgc
tttatattgg
atcagaagtc
taaatttgat
ttattggcgc
aggctgttat
ctagaaaggt
ctattacaga
tgatggcaag

gtatagtgag

agccgtcttt
agtaccaccc
aacgcatttg
atcccaatct
ccttttcaat
ttcaatgggc
attgcagagg
tgctatgatt
atgcattttt
ccccgttcat
ttaccgtaac
tattaagtcg
aaattctctt
gtatgaaacg
agatggtttg
tctaaccctt
aatttttgag
cttaagattg
gtctgtggat
tcctattcag
tggagggtty
aaaaaagcta
gcttttgaat
attgaatcat

caatctgata

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



tattttgcgt
ttatttagtg
attttgaaca
gtttctatgg
gaacgtattg
acatttttat
acagatgaag
gaagcaaaaa
tttttgaagg
cctaaactga
aacgcatctg
ctcactatta
actttggtag
gccagagegs
gatgcagaag
aaaaataaaa
atatatgcgc
cgtaagaaca
aatggaaatg
ctgcagctta
gaactaatca
gtgggagcac
ggaagagtca
gttttatttt

ttaaagtact

ggaattgtgt
attctccgtt
gtgccatcta
aaagattaaa
atccttcagc
ggaaatcaaa
agtctattat
ggggtgattt
caattcttgg
tcattagatc
taagagaaaa
aagcatgtca
gtgaaaaggg
tgtactcgag
ttagtaaaaa
caattatttt
tagaaaacgg
atacttcaaa
aaagcgatgt
aagtaactga
aagccaattc
aattggattc
aaacaaagat
tcttgtttat

ggtcagaatc

acctttaatg
atctcctgcc
ttccgttcca
gtcattccta
ggatgaaaga
agaagtatta
cggatcttct
agtttgtgtt
tcaacttcct
atcgtctgta
cattctattt
attgctaccc
catttcccta
agcagatatt
tattattgaa
aactaccaat
tgaaattgtt
actgaaaaaa
ccaaactgaa
atcagaaact
tagaagagct
cgtgaagaaa
ttatcttgcg
gatattaaca

taatgaaaaa

120

gtgacatgtt
attgtcttcc
tccatgataa
cttagtgacg
gcgttacctg
acatctagcc
caaattgcgt
gttggtcggg
tgcatgagtg
gcctactgtt
ggtcacaagt
gatttgaaaa
tcaggcggtc
tatttgttgg
tatgttttga
actgtatcaa
gaacaaggga
ttactagagg
caccgatccg
gaggatgagg
tctctagcta
acggcgcaaa
tatattaagg
agggttttcg

aatggttcaa

ccacatttgg
cttcattatc
ataccattat
aaattgatga
ctatagagat
aatctggaga
tgaagaatat
taggagctgg
gttctaggga
cacaagaatc
tcgaccaaga
tactaccaga
agaaggcccg
atgacatttt
tcggaaagac
ttttaaaaca
attatgagga
aatttgattc
aaagtgaagt
ttgttactga
cgctaagacc
aggccgagaa
cttgtggagt
acttagcaga

atgaaagggt

cttattttct
tttatttaat
agagacaagc
ttcgttcatc
gaataatatt
taatttgagg
cgatcatttt
taaatcaaca
ctcgatacca
ctggataatg
ttattatgac
tggtgatgaa
tctttcatta
atctgctgtt
ggctttatta
ttcgcagatg
tgtaatgaac
tccgattgat
ggatgaacct
gagtgaatta
tagacccttt
gacagaggtg
tttaggtgtt
gaatttttgg

ttggatgttt

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



gttggtgtgt
atgatgctac
tctgtaatta
aggttctcat
ttcaaatcaa
tttttagtgt
gtgctatcta
atgagtgaga
atctatctaa
acgaatagat
gcaatcttag
ctactaatga
gtgacgattg
cctgaagcac
ggtattgaat
aatattaacg
gggaagtcta
attattgacg
attattcctc
aatcgttatt
ctggaaaaaa
gttaatgata
agacaactac

gaagcaacgg

gaatttaagg

attccttaat
tgtattgttc
gaagtcctat
ctgatatgga
tactaaccta
tcaatatgtt
gggagctaaa
gcttgaacgg
attatgaaaa
ggttatccgt
cactagcaac
gctattcatt
aaaccaacat
agtccattaa
tcaaaaacta
tgaagattga
cactgagcct
gcattgatat
aggatgcaca
cagaagatga
tgctgcacag
ttctggatgt
tatgtttggc
cttctgtgga

accgtaccat

cggagtagca
tattaggggt
gactttcttt
tgcagtggac
tttggttact
tttggtggtt
aagattgatc
ttattctatt
aatccaatac
gagattgcaa
aatgaatact
agaggttaca
tgtatcagtg
ccctgaaaag
ttccacaaaa
gccatgtgaa
ggcattattt
atccgacata
agcttttgaa
acttaaaagg
taaaccaaga
caagattaat
aagagcgctg
tatggaaacc

cttaacaatt

121

tcggccgcat
tctaagaaac
gagactacac
agtaatctac
gttatattag
atctatattt
agtatatctt
attgatgcat
aacgttgatt
actattggtg
aaaaggcaac
ggttcattga
gagagaattg
aggccagatg
tacagagaaa
aaggttggga
agaatactag
ggtctgttcg
ggtacagtaa
gctgttgagc
ggtgatgatt
gagaacggta
ctaaaccgtt
gataaaatta

gcacatcgta

tcaataattt
tgcatgaaag
cagttggaag
agtacatttt
tcgggtacaa
actatcaaac
actctccgat
acgatcattt
ttgtcttcaa
ctacaattgt
taagttcggg
cttggattgt
ttgagtactg
aaaattggcc
atttggatcc
ttgttggcag
aacctaccga
atttaagaag
agaccaattt
aggcacattt
ctaatgaaga
gtaacttgtc
ccaaaatatt
tccaagacac

tcgacactgt

acggagtatt
catggccaaa
gatcataaac
ctcctttttt
tatgccatgg
attttacatt
tatgtcctta
tgagagattc
ctttagatca
tttggctact
tatggttggt
aaggacaact
cgaattacca
atcaaagggt
agtgctgaat
aacaggtgca
aggtaaaatt
ccatttggca
ggaccctttc
aaagcctcat
ggatggcaat
agtggggcaa
ggtccttgat
tataagaaga

attggacagt

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



122

gataagataa ttgttcttga ccagggtagt gtgagggaat tcgattcacc ctcgaaattg

ttatccgata aaacgtctat tttttacagt ctttgtgaga aaggtgggta tttgaaataa

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

27
4953
DNA

<220>
<223>

<400> 27
atgtcaggtt

cgctatgatg
acattggtag
aagcctcaag
cttccgaatg
gattcgaata
cttacggaaa
gaaaaattaa
tcagtctggt
ggtctaatgt
cagaatataa
tatctatcac
acagatgaaa
ttgttacttt
gatataacac
gtagataaat
ctaatggtgg

aaaaccaagt

caaattcgaa
atattacaga
gegtttctct
aaattaagcc
aaaacaagcc
agacaggatt
ttcattccaa
gagtgttctt
cgaaatacac
tatggtctct
gctggatcaa
tattctgcgg
ttgcatcaac
tcacctctca
cgtctcctga
ttctttggaa
aagactattc

ctaggacatt

Artificial Sequence

ttcaaatcta
gtgtggaaga
cttgtattta
tagtgttgct
tttactatcg
ctctctaaaa
taagcatgac
agaatgggtt
taatacccaa
actcttgtta
ttcaggaccg
atccgttttg
attttataag
agcgggaaat
acctattgtg
agcgcatcaa
cattctcgta

ttcatttaac

Synthetic: nucleic acid sequence

gatgcaataa
gtgcagtata
ttcaaaaacg
tccgaattat
gagagtacac
gaggagcatt
gctgtgaaga
ctatgcgcct
gaggatttcc
gtagtgtcat
ggaaacttat
ccattgagat
ttgcaatttt
cggtttgcca
tcgattgcaa
aattatatcg
ataaagagat

ttaatccact

gtgattcatg
tcaattacta
cgatccaaca
tgggctcaaa
aagcattata
tctctataaa
tcgtaaggag
tacaactttg
caatgcacgc
tgaggttggc
gggccctttc
ctatctatat
acctaagttt
ttatctataa
gttatatcac
aaatgaaaga
tcaatcattt

ttttcatgaa

cccattttgg
ccttccaata
ttattacaga
tctcacagac
cactaatccg
taaagttaca
aaactggctt
catctacatt
atctatctca
aaacatcaac
atttgcatgt
cggtcatatc
gacactattc

aagtacacca

ttgggcatgg

tgtttggggt

tgttcagaat

atttatcgcc

4620

4680

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



attcaaggtg
agacgtattt
tatatttttc
tttttaggga
aaggctttga
ccacaggaat
aatcttggtg
gcgtatttgc
tatcggttaa
ttgaacttca
gataaaagaa
tcttgggaag
cttttaaaaa
attgtcacat
ccggtagcat
tctgatatgt
ttaaatgaag
ttgcaaaacg
actattgatt
acatcattgt
ccttcgctca
gcgtactgcet
aatgcgcctt
gacttcgaga

tctggtggtc

cctgggcaac
tggagtatgt
ttatgttcct
gaagggtttg
gaagaaaaat
taaatgacaa
ctatcattaa
actcctttat
taggctggtc
aacttgccag
ttcagaaact
agaattttga
ggtctatcgt
ccgecttettt
ttactgcact
tgtcttttgt
aggagacgaa
ctacttttac
tcaaaattgg
taatgggatt
atcctaggga
cccaagctgc
ataatgagaa
tcttaagcgc

dadaaacCaaag

aatttcgtca
tgaagatcaa
tgccagaatt
tatcagaatg
ttctccaaat
acaacacgtt
tttgatggcg
agaggcgatc
tgctttagtt
cttgttaggg
aaacgaagct
aaaggacata
ttgggctctt
tgcagtctat
atctctattt
tattcaatcc
aaagtatgag
atgggataaa
gaaattaaac
attgggtgaa
agagttggtt
ctggttgcta
tagatataat
tggtgatcag

agtctcgttg

123

gttattagtt
tcaactgctc
ttaactgcca
aaggctatca
tccactaagg
gatggagatg
gtggatgctt
atcatgacca
ggtagtgcaa
acactccaaa
ttccaggcca
caaaacacaa
tcttctcttg
atttatgtgc
gctctactaa
aaggtctctt
caattaaccg
aataatcaag
gttattgtag
atggagctat
gtagaggccg
aatgatactg
gccgtcatct
acagagattg

gccagatcat

ttgttccaac
cattaaattt
tatgtgctgc
taatttctga
agccaactga
aagaatcagc
tcaaagtatc
ttgttgcatt
tgattatttg
agaaatcctt
ttcgtattat
gggatgaaga
tttggttcat
aaggccaaac
gaaatccgtt
tggatagagt
tatcaagaaa
atttcaagtt
gtccaactgg
tgaacggaaa
atggaatgac
tcaggaacaa
ctgcgtgtgg
gcgaaaaggs

tgtattcttc

aatgttgctc
ggcttggatg
tcaggcgcta
aatctactcc
tgtcgttgat
aaccactgca
Ccgaaatatgt
attcctttta
cttcttacca
ggcaatcaca
caaattcttc
attaaatatg
taccccctct
tttaactact
agacatgctt
ccaagaattt
taaacttggg
aaaaaaccta
atctggtaaa
agttttcgtc
taattcaatc
tattctattc
tttgaaacgc
tataacactt

atcaagacat

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ttgctgttag
aattgtataa
gcattaactt
caaggcgaac
tcatcaattt
tctagtggtc
ggagatcgtt
gtttccctgg
tttttgtgtt
cgtgcttggg
aggccattcg
ttcccaaatg
tcaatatatt
aactttgtgg
ttatacgcca
tctaaagaca
tccttaatac
attgtcgcgg
gcaagagaat
gagactcttg
gataatatga
agatggctat
ttcatcttat
gctatacaat

aatatgaatt

atgattgttt
caggcccatt
taaaaaatgc
cagtagaatt
tgtcccgtac
cgaaggctcc
caaagtcaag
acgtctataa
tcattttctt
cctccaacaa
ctttgtcctt
gcagtctaac
tgggtattgg
ccggtattag
agctgagatt
tcgaatcaat
aatgtgtttc
cgattgtcat
taaagcgtct
tgggtatcac
agaaaattga
cttacagaat
tgaacataaa
ttaccgatgg

ccgtcgaaag

gagtgccgta
aatggaagga
agattgggtt
gctacagaag
ggcgtcctca
agcggaatcg
cggcaagcta
gtggtatgcc
gtttgcccaa
cactctaaaa
acaaggaaaa
aacagccacg
tgtattccag
agcttccagg
ttttgattct
agatcaagaa
cacaattatc
gttattgttt
tgaatcgatg
gactattcga
tgataataat
cgagctgata
atcgatcgat
tgccctttgg

gttaaaagag

124

gactcgcaca
agaacatgtg
atcattatgg
gggtcccttg
gttaatattt
gataatgcca
atcgctgaag
gtgtttttcg
atgatcagta
gttttctcca
gaagcttctc
gaaccaaatc
gctttatgtt
aaaatattca
actccaatag
ttgactcctt
gtcattgcat
tattttgttg
tcacgctctc
gcattttctg
aggcctttct
ggcgccctta
tctggtttgg
gttgttaggt

tacaccacca

cggccttatg
tattggtttc
aaaatggtag
gggatgactc
cagaaactaa
atgaggagtc
aaacaaaatc
gtggatggaa
tttcacaggc
accttggatt
ctgtgactct
actcgaacgc
catcttcgaa
atttattgtt
gaagaataat
atatggaagg
acattactcc
cctactttta
ctattcatca
acgagcggcsg
tttacttatg
ttgttttggc
ccggtatttc
tatattccaa

tcgagcaaga

gatctacgaa
tcacaatgtt
agtaaaagaa
catggtgaaa
cagtaagatt
caccacctgt
aaacggtgtt
gatgatatca
ctggtggttg
gcaaacaatg
tagtgctgtt
gtattatcta
agcaattata
gaaaaatgtg
gaacagattt
tgcatttggt
ccaatttttg
catgtcagga
gcacttctct
ttttctggtt
ggtctgtaat
tgcaggtagt
attgggtttc
cgttgaaatg

accttctaac

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



gttggtgect
ttatctttac
gattcaaagt
acagcccttt
ataacaacca
acccttttca
gaaattttcg
tctacttcgg
aatgaagtca
gcccgttcat
gattataact
attctcacga
gatgctggesg
atattctatc
gaatcatttg
<210>
<211>

<212>
<213>

28

PRT

<220>

<223>

<400> 28

1381

tggtacctcc
gctatgcagc
gtaaagtagg
tcagattctt
ttggtttaaa
ccggtacttt
aagctctaaa
attcaacctc
gtgaaggtgg
tattgcggtg
cagactctaa
ttgctcatcg
aggttaaaga
atatgtgtga

tcaaaaagct

ttgcgaatgg
tggtctacca
tattgttggc
agaccctgaa
acgtttgcgc
gaaaaccaat
acgtgtcaac
ggtacattca
ttccaacctc
tccaaaggta
aatccaggct
tttacgatca
atatgatcat
agatagtgga

caatgcaaat

Artificial Sequence

Synthetic: Fungal 5 muA

125

ccacaaaatg
aaggttataa
aggactggtg
actggttata
caatctatca
ctcgatccat
cttgtttcct
gcaaatatga
tcacaaggac
attctacttg
actataaggg
attattgatt
ccttactcct
gaattagaag

tga

gtaaaatcga
aaaatgtcac
ctggtaaatc
tcaaaatcga
ctattattcc
acaacgaata
cagaagaact
ataagttttt
aacgtcaatt
atgaagccac
aagaattcag
atgataaaat
tattgttgaa

tcttgataca

agtcaaggat
attcaccgtc
tactattatc
tgacgttgat
acaggaccca
ttcggaagct
tggtaatcct
ggatttggaa
gatatgtttg
agcttcaatc
taatagtacc
acttgttatg
tcgtgatagt

attagccaaa

Met Thr Ser Pro Gly Ser Glu Lys Cys Thr Pro Arg Ser Asp Glu Asp

1

5

10

15

Leu Glu Arg Ser Glu Pro Gln Leu Gln Arg Arg Leu Leu Thr Pro Phe

20

25

30

Leu Leu Ser Lys Lys Val Pro Pro Ile Pro Lys Glu Asp Glu Arg Lys

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4953



Pro

Trp

65

Asn

Ser

Lys

Arg

Lys

145

Val

Asp

Tyr

Asn

Val
225

Tyr

50

Leu

Asp

Asn

Ala

Glu

130

Trp

Leu

Glu

Ala

His

210

Leu

35

Pro

Asn

Phe

Tyr

Arg

115

Tyr

Lys

Val

Lys

Ile

195

Phe

Thr

Tyr

Pro

Tyr

Glu

100

Ala

Pro

Tyr

Leu

Met

180

Gly

Leu

Thr

Leu

Leu

Tyr

85

Met

Lys

Lys

Leu

Asn

165

Tyr

Val

Tyr

Ala

Lys

Leu

70

Leu

His

Asp

Asn

Trp

150

Pro

Asn

Thr

Leu

Ile
230

Thr

55

Arg

Glu

Leu

Pro

Ala

135

Ser

Leu

Pro

Phe

Ser

215

Met

40

Asn

Val

His

Ala

Thr

120

Val

Ile

Leu

Asp

Met

200

Leu

Asn

Pro

Gly

Ser

Arg

105

Leu

Ile

Phe

Ser

Met

185

Leu

Thr

Lys

Leu

Tyr

Gln

90

Ile

Thr

Lys

Leu

Lys

170

Ser

Gly

Val

Ser

126

Ser

Lys

75

Asp

Leu

Asp

Ala

Lys

155

Ala

Val

Thr

Gly

Phe
235

Gln

60

Arg

Ile

Glu

Glu

Leu

140

Leu

Leu

Gly

Ser

Ala

220

Arg

45

Ile

Thr

Glu

Lys

Asp

125

Phe

Leu

Ile

Arg

Gly

205

His

Ala

Leu

Leu

Thr

Asp

110

Leu

Leu

Ser

Asn

Gly

190

Ile

Cys

Ser

Phe

Asp

Thr

95

Arg

Lys

Thr

Asp

Phe

175

Val

Leu

Lys

Ala

Trp

Pro

80

Tyr

Ala

Asn

Phe

Ile

160

Val

Gly

Ile

Ala

Lys
240



Ser

Asp

Thr

Ile

Val

305

Ala

Gln

Lys

Met

Ala

385

Asp

Leu

Asp

Lys

Leu

Val

Gly

290

Val

Asn

Asn

Ser

Gln

370

Ile

Lys

Ala

Ala

His

Ala

Pro

275

Val

Ile

Gln

Met

Val

355

Ser

Ile

Asn

Gln

Lys

Glu

Arg

260

Val

Ser

Ser

Tyr

Arg

340

Val

Ile

Ser

Pro

Gln

420

Ile

Tyr

245

Ile

Pro

Ala

Ala

Thr

325

Ile

Thr

Arg

Met

Gly

405

Thr

Gly

Pro

Asp

Ile

Leu

Ser

310

Asp

Ile

Glu

Asn

Val

390

Asn

Met

Leu

Ser

Leu

Gly

Ala

295

Ser

Ala

Lys

Arg

Phe

375

Ala

Ile

Met

Glu

Gly

Ala

Val

280

Gly

Lys

Arg

Phe

Asn

360

Leu

Phe

Phe

Leu

Arg

Arg

Ile

265

Ala

Ile

Ser

Ile

Tyr

345

Ser

Leu

Leu

Ser

Pro

425

Leu

Val

250

Gly

Ile

Ala

Leu

Ser

330

Ser

Glu

Ala

Val

Ser

410

Met

Arg

127

Thr

Phe

Ala

Val

Leu

315

Tyr

Trp

Met

Leu

Leu

395

Ile

Ala

Gln

Ser

Gln

Leu

Phe

300

Lys

Met

Glu

Ser

Ser

380

Tyr

Ser

Leu

Tyr

Leu

Pro

Leu

285

Leu

Met

Arg

Asp

Ile

365

Leu

Gly

Leu

Ala

Leu

Met

Phe

270

Ile

Val

Arg

Glu

Ala

350

Ile

Ser

Val

Phe

Thr

430

Gln

Ser

255

Ala

Val

Cys

Lys

Ile

335

Tyr

Leu

Leu

Ser

Ser

415

Gly

Ser

Thr

Ile

Asn

Ile

Gly

320

Leu

Glu

Lys

Pro

Asn

400

Val

Ala

Gly



Asp

Val

465

Ile

Lys

Ser

Ser

Glu

545

Leu

Val

Thr

Tyr

Phe
625

Ile

450

Val

Trp

Thr

His

Val

530

Phe

Val

Asn

Val

Asp

610

Thr

435

Glu

Leu

Glu

Lys

Ile

515

Phe

Val

Ala

Gly

Arg

595

Arg

Ala

Lys

Pro

Lys

Glu

500

Asp

Glu

Ile

Leu

Thr

580

Asp

Val

Gly

Glu

Asp

Phe

485

Val

Lys

Gly

Ile

Ala

565

Met

Asn

Val

Asp

Tyr

Asn

470

Asp

Val

Ser

Phe

Thr

550

Gly

Leu

Ile

Glu

Gln
630

Glu

455

Val

Asp

Val

Thr

Asn

535

Gly

Phe

Leu

Leu

Val

615

Thr

440

Asp

Ala

Ala

Thr

Asp

520

Asn

Pro

Met

Cys

Phe

600

Cys

Glu

His

Val

Asp

Ser

505

Ser

Ile

Ile

Lys

Gly

585

Gly

Ala

Ile

Glu

Glu

Asp

490

Lys

Ala

Asn

Gly

Lys

570

Gln

Leu

Leu

Gly

128

Lys

Leu

475

Asn

Ser

Asp

Leu

Ser

555

Thr

Pro

Glu

Gly

Glu
635

Pro

460

Asn

Asp

Ser

Gly

Thr

540

Gly

Ser

Trp

Tyr

Asp

620

Arg

445

Gly

Asn

Gly

Leu

Glu

525

Ile

Lys

Gly

Val

Asp

605

Asp

Gly

Asp

Ala

Asn

Thr

510

Tyr

Lys

Ser

Thr

Gln

590

Glu

Leu

Ile

Arg

Ser

Ser

495

Asp

Ile

Lys

Ser

Leu

575

Asn

Ala

Lys

Thr

Asp

Phe

480

Glu

Ser

Lys

Gly

Leu

560

Gly

Cys

Arg

Met

Leu
640



Ser

Asn

Arg

Asp

Ala

705

Thr

Glu

Ala

Glu

Val

785

Arg

Val

Trp

Gly

Lys

Val

Lys

690

Asp

Val

Phe

Asn

Gln

770

Asn

Gly

Leu

Ile

Gly

Asp

Gly

675

Thr

Arg

Gln

Ser

Glu

755

Asp

Gly

Lys

Asp

Ser

Gln

Ile

660

Lys

Arg

Val

Glu

Arg

740

Lys

Ala

Ile

Leu

Val

820

His

Lys

645

Ile

Leu

Ile

Ile

Leu

725

Lys

Asp

His

Glu

Gly

805

Phe

Lys

Ala

Leu

Ile

Leu

Tyr

710

Leu

Ser

Val

Ala

Trp

790

Ile

Thr

Phe

Arg

Leu

Val

Ala

695

Leu

Glu

Glu

Ser

Gly

775

Asp

Phe

Ser

Lys

Ile

Asp

Asp

680

Thr

Asn

Ser

Ser

Leu

760

Val

Ile

Ala

Ile

Ala

Asn

Asp

665

Asp

His

Gly

Asn

Glu

745

Gln

Leu

Tyr

Ile

Phe

825

Arg

Leu

650

Ala

Cys

Gln

Asp

Glu

730

Asp

Lys

Ile

Lys

Pro

810

Val

Ser

129

Ala

Leu

Leu

Leu

Gly

715

Gly

Glu

Ala

Gly

Glu

795

Thr

Asn

Asp

Arg

Ser

Thr

Ser

700

Thr

Phe

Glu

Val

Gln

780

Tyr

Ile

Val

Gly

Ala

Ala

Ser

685

Leu

Ile

Leu

Asp

Ser

765

Glu

Leu

Ile

Trp

Phe

Val

Val

670

Phe

Ile

His

Lys

Val

750

Val

Glu

His

Met

Leu

830

Tyr

Tyr

655

Asp

Leu

Glu

Ile

Leu

735

Glu

Val

Arg

Glu

Leu

815

Ser

Ile

Ala

Ala

Gly

Ala

Gly

720

Met

Ala

Gln

Ala

Gly

800

Leu

Phe

Gly



130

835 840 845

Leu Tyr Val Met Phe Val Ile Leu Ser Val Ile Trp Ile Thr Ala Glu
850 855 860

Phe Val Val Met Gly Asn Phe Ser Ser Thr Ala Ala Arg Arg Leu Asn
865 870 875 880

Leu Lys Ala Met Lys Arg Val Leu His Thr Pro Met His Phe Leu Asp
885 890 895

Val Thr Pro Met Gly Arg Ile Leu Asn Arg Phe Thr Lys Asp Thr Asp
900 905 910

Val Leu Asp Asn Glu Ile Gly Glu Gln Ala Arg Met Phe Leu His Pro
915 920 925

Ala Ala Tyr Val Ile Gly Val Leu Ile Leu Cys Ile Ile Asn Ile Pro
930 935 940

Trp Phe Ala Ile Ala Ile Pro Pro Leu Ala Ile Pro Phe Thr Phe Ile
945 950 955 960

Thr Asn Phe Tyr Ile Ala Ser Ser Arg Glu Val Lys Arg Ile Glu Ala
965 970 975

Ile Gln Arg Ser Leu Val Tyr Asn Asn Phe Asn Glu Val Leu Asn Gly
980 985 990

Leu Gln Thr Leu Lys Ala Tyr Asn Ala Thr Ser Arg Phe Met Glu Lys
995 1000 1005

Asn Lys Arg Leu Leu Asn Arg Met Asn Glu Ala Tyr Leu Leu Val
1010 1015 1020

Ile Ala Asn Gln Arg Trp Ile Ser Val Asn Leu Asp Leu Val Ser
1025 1030 1035



Cys

Phe

Leu

Thr

Ala

Lys

His

Asp

Gly

Arg

Glu

Ile

Asn

Cys
1040

Asp
1055

Gln
1070

Val
1085

Asn
1100

Pro
1115

Ala
1130

Leu
1145

Arg
1160

Leu
1175

Ile
1190

Ile
1205

Leu

Phe

Ile

Ile

Glu

Lys

Arg

Ser

Thr

Thr

Thr

Ser

Pro

Asp

Val

Asn

Gly

Asn

Leu

Pro

Met

Ile

Gly

Glu

Gln

Gln

Pro

Phe

Ala

Gly

Glu

Glu

Thr

Arg

Ser

Ala

Leu

Leu

Asp

Phe

Leu

Ser

Leu

Met

Gln

Trp

Tyr

Val

Gly

Ala

Gly

Pro

Gly

Ile
1045

Ser
1060

Met
1075

Asn
1090

Glu
1105

Pro
1120

Arg
1135

Lys
1150

Lys
1165

Glu
1180

Leu
1195

Val
1210

Gln

Ser

Val

Ser

Ser

Ala

Glu

Glu

Gly

Ser

Gly

Tyr

Leu

Asn

Met

Gly

Leu

Val

Pro

His

Gly

Gly

Thr

Ser

Asp

Phe

Asp

131

Leu

Leu

Ile

Glu

Tyr

Gly

Leu

Glu

Ile

Ile

Leu

Arg

Asp

Ser

Val

Met

Arg

Ile

Ala

Pro

Lys

Met

Thr

Arg

Gly

Glu

Val
1050

Val
1065

Arg
1080

Leu
1095

Met
1110

Ile
1125

Leu
1140

Ile
1155

Asn
1170

Ile
1185

Ser
1200

Thr
1215

Thr

Phe

Thr

Ala

Cys

Asn

Glu

Val

Gly

Ala

Asp

Lys

Ile

Leu

Arg

Ser

Tyr

His

Glu

Phe

Leu

Ile

Leu

Gly

Leu

Arg

Trp

Val

Val

Thr

Tyr

Thr

Lys

Lys

Cys

Tyr

Val

Ala

Lys

Asp



Ala

Ile

Leu

Glu

Lys

Thr

Cys

Tyr

Asp

Met

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

1220

Leu
1235

Lys
1250

Asp
1265

Arg
1280

Ile
1295

Asp
1310

Thr
1325

Asp
1340

Thr
1355

Cys
1370

<220>

<223>

29

1381
PRT
Artificial Sequence

Arg

Ser

Gln

Gln

Leu

Ser

Ile

Arg

Pro

Glu

Arg

Gln

Thr

Leu

Ile

Lys

Leu

Ile

Arg

Arg

Ser

Ser

Val

Ile

Leu

Ile

Cys

Leu

Val

Ser

Gly

Lys

Glu

Ala

Asp

Gln

Ile

Val

Leu

Glu

1225

Leu
1240

Asp
1255

Asp
1270

Leu
1285

Glu
1300

Lys
1315

Ala
1330

Leu
1345

Tyr
1360

Ile
1375

Val

Asp

Glu

Ala

Ala

Thr

His

Glu

Ser

Thr

Synthetic: Fungal 5 muA2

Glu

Pro

Gly

Arg

Thr

Ile

Arg

Lys

Lys

Ser

132

Gly

Asn

Ala

Ala

Ser

Ser

Leu

Gly

Asn

Ala

Ser

Phe

Asn

Leu

Ser

Thr

Lys

Glu

Gly

Asp

1230

Ile
1245

His
1260

Phe
1275

Val
1290

Val
1305

Val
1320

Thr
1335

Val
1350

Val
1365

Phe
1380

Leu

Lys

Ser

Arg

Asp

Phe

Ile

Glu

Phe

Val

Asn

Phe

Leu

Asn

Tyr

Ser

Leu

Glu

Arg

Thr

His

Gly

Ser

Glu

His

Thr

Phe

Gln



<400>

29

Met Thr Ser

1

Leu

Leu

Pro

Trp

65

Asn

Ser

Lys

Arg

Lys

145

Val

Asp

Glu

Leu

Tyr

50

Leu

Asp

Asn

Ala

Glu

130

Trp

Leu

Glu

Arg

Ser

35

Pro

Asn

Phe

Tyr

Arg

115

Tyr

Lys

Val

Lys

Pro

Ser

20

Lys

Tyr

Pro

Tyr

Glu

100

Ala

Pro

Tyr

Leu

Met
180

Gly

Glu

Lys

Leu

Leu

Tyr

85

Met

Lys

Lys

Leu

Asn

165

Tyr

Ser

Pro

Val

Lys

Leu

70

Leu

His

Asp

Asn

Trp

150

Pro

Asn

Glu

Gln

Pro

Thr

55

Arg

Glu

Leu

Pro

Ala

135

Ser

Leu

Pro

Lys

Leu

Pro

40

Asn

Val

His

Ala

Thr

120

Val

Ile

Leu

Asp

Cys

Gln

25

Ile

Pro

Gly

Ser

Arg

105

Leu

Ile

Phe

Ser

Met
185

Thr

10

Arg

Pro

Leu

Tyr

Gln

90

Ile

Thr

Lys

Leu

Lys

170

Ser

133

Pro

Arg

Lys

Ser

Lys

75

Asp

Leu

Asp

Ala

Lys

155

Ala

Val

Arg

Leu

Glu

Gln

60

Arg

Ile

Glu

Glu

Leu

140

Leu

Leu

Gly

Ser

Leu

Asp

45

Ile

Thr

Glu

Lys

Asp

125

Phe

Leu

Ile

Arg

Asp

Thr

30

Glu

Leu

Leu

Thr

Asp

110

Leu

Leu

Ser

Asn

Gly
190

Glu
15

Pro

Arg

Phe

Asp

Thr

95

Arg

Lys

Thr

Asp

Phe

175

Val

Asp

Phe

Lys

Trp

Pro

80

Tyr

Ala

Asn

Phe

Ile

160

Val

Gly



Tyr

Asn

Val

225

Ser

Asp

Thr

Ile

Val

305

Ala

Gln

Lys

Met

Ala

Ala

His

210

Leu

Lys

Leu

Val

Gly

290

Val

Asn

Asn

Ser

Gln

370

Ile

Ile

195

Phe

Thr

His

Ala

Pro

275

Val

Ile

Gln

Met

Val

355

Ser

Ile

Leu

Thr

Glu

Arg

260

Val

Ser

Ser

Tyr

Arg

340

Val

Ile

Ser

Val

Tyr

Ala

Tyr

245

Ile

Pro

Ala

Ala

Thr

325

Ile

Thr

Arg

Met

Thr

Leu

Ile

230

Pro

Asp

Ile

Leu

Ser

310

Asp

Ile

Glu

Asn

Val

Phe

Ser

215

Met

Ser

Leu

Gly

Ala

295

Ser

Ala

Lys

Arg

Phe

375

Ala

Met

200

Leu

Asn

Gly

Ala

Val

280

Gly

Lys

Arg

Phe

Asn

360

Leu

Phe

Leu

Thr

Lys

Arg

Ile

265

Ala

Ile

Ser

Ile

Tyr

345

Ser

Leu

Leu

Gly

Val

Ser

Val

250

Gly

Ile

Ala

Leu

Ser

330

Ser

Glu

Ala

Val

134

Thr

Gly

Phe

235

Thr

Phe

Ala

Val

Leu

315

Tyr

Trp

Met

Leu

Leu

Ser

Ala

220

Arg

Ser

Gln

Leu

Phe

300

Lys

Met

Glu

Ser

Ser

380

Tyr

Gly

205

His

Ala

Leu

Pro

Leu

285

Leu

Met

Arg

Asp

Ile

365

Leu

Gly

Ile

Cys

Ser

Met

Phe

270

Ile

Val

Arg

Glu

Ala

350

Ile

Ser

Val

Leu

Lys

Ala

Ser

255

Ala

Val

Cys

Lys

Ile

335

Tyr

Leu

Leu

Ser

Ile

Ala

Lys

240

Thr

Ile

Asn

Ile

Gly

320

Leu

Glu

Lys

Pro

Asn



385

Asp

Leu

Asp

Asp

Val

465

Ile

Lys

Ser

Ser

Glu

545

Leu

Val

Lys

Ala

Ala

Ile

450

Val

Trp

Thr

His

Val

530

Phe

Val

Asn

Asn

Gln

Lys

435

Glu

Leu

Glu

Lys

Ile

515

Phe

Val

Ala

Gly

Pro

Gln

420

Ile

Lys

Pro

Lys

Glu

500

Asp

Glu

Ile

Leu

Thr
580

Gly

405

Thr

Gly

Glu

Asp

Phe

485

Val

Lys

Gly

Ile

Ala

565

Met

390

Asn

Met

Leu

Tyr

Asn

470

Asp

Val

Ser

Phe

Thr

550

Gly

Leu

Ile

Met

Glu

Glu

455

Val

Asp

Val

Thr

Asn

535

Gly

Phe

Leu

Phe

Leu

Arg

440

Asp

Ala

Ala

Thr

Asp

520

Asn

Pro

Met

Cys

Ser

Pro

425

Leu

His

Val

Asp

Ser

505

Ser

Ile

Ile

Lys

Gly
585

Ser

410

Met

Arg

Glu

Glu

Asp

490

Lys

Ala

Asn

Gly

Lys

570

Gln

135

395

Ile

Ala

Gln

Lys

Leu

475

Asn

Ser

Asp

Leu

Ser

555

Thr

Pro

Ser

Leu

Tyr

Pro

460

Asn

Asp

Ser

Gly

Thr

540

Gly

Ser

Trp

Leu

Ala

Leu

445

Gly

Asn

Gly

Leu

Glu

525

Ile

Lys

Gly

Val

Phe

Thr

430

Gln

Asp

Ala

Asn

Thr

510

Tyr

Lys

Ser

Thr

Gln
590

Ser

415

Ser

Arg

Ser

Ser

495

Asp

Ile

Lys

Ser

Leu

575

Asn

400

Val

Ala

Gly

Asp

Phe

480

Glu

Ser

Lys

Gly

Leu

560

Gly

Cys



Thr

Tyr

Phe

625

Ser

Asn

Arg

Asp

Ala

705

Thr

Glu

Ala

Glu

Val

Val

Asp

610

Thr

Gly

Lys

Val

Lys

690

Asp

Val

Phe

Asn

Gln

770

Asn

Arg

595

Arg

Ala

Gly

Asp

Gly

675

Thr

Arg

Gln

Ser

Glu

755

Asp

Gly

Asp

Val

Gly

Gln

Ile

660

Lys

Arg

Val

Glu

Arg

740

Lys

Ala

Ile

Asn

Val

Asp

Lys

645

Ile

Leu

Ile

Ile

Leu

725

Lys

Asp

His

Glu

Ile

Glu

Gln

630

Ala

Leu

Ile

Leu

Tyr

710

Leu

Ser

Val

Ala

Trp

Leu

Val

615

Thr

Arg

Leu

Val

Ala

695

Leu

Glu

Glu

Ser

Gly

775

Asp

Phe

600

Cys

Glu

Ile

Asp

Asp

680

Thr

Asn

Ser

Ser

Leu

760

Val

Ile

Ala

Ile

Asn

Asp

665

Asp

His

Gly

Asn

Glu

745

Gln

Leu

Tyr

Leu

Leu

Gly

Leu

650

Ala

Cys

Gln

Asp

Glu

730

Asp

Lys

Ile

Lys

136

Glu

Gly

Glu

635

Ala

Leu

Leu

Leu

Gly

715

Gly

Glu

Ala

Gly

Glu

Tyr

Asp

620

Arg

Arg

Ser

Thr

Ser

700

Thr

Phe

Glu

Val

Gln

780

Tyr

Asp

605

Asp

Gly

Ala

Ala

Ser

685

Leu

Ile

Leu

Asp

Ser

765

Glu

Leu

Glu

Leu

Ile

Val

Val

670

Phe

Ile

His

Lys

Val

750

Val

Glu

His

Ala

Lys

Thr

Tyr

655

Asp

Leu

Glu

Ile

Leu

735

Glu

Val

Arg

Glu

Arg

Met

Leu

640

Ala

Ala

Gly

Ala

Gly

720

Met

Ala

Gln

Ala

Gly



785

Arg

Val

Trp

Leu

Phe

865

Leu

Val

Val

Ala

Trp

945

Thr

Ile

Gly

Leu

Ile

Tyr

850

Val

Lys

Thr

Leu

Ala

930

Phe

Asn

Gln

Lys

Asp

Ser

835

Val

Val

Ala

Pro

Asp

915

Tyr

Ala

Phe

Arg

Leu

Val

820

His

Met

Met

Met

Met

900

Asn

Val

Ile

Tyr

Ser
980

Gly

805

Phe

Lys

Phe

Gly

Lys

885

Gly

Glu

Ile

Ala

Ile

965

Leu

790

Ile

Thr

Phe

Val

Asn

870

Arg

Arg

Ile

Gly

Ile

950

Ala

Val

Phe

Ser

Lys

Ile

855

Phe

Val

Ile

Gly

Val

935

Pro

Ser

Tyr

Ala

Ile

Ala

840

Leu

Ser

Leu

Leu

Glu

920

Leu

Pro

Ser

Asn

Ile

Phe

825

Arg

Ser

Ser

His

Asn

905

Gln

Ile

Leu

Arg

Asn
985

Pro

810

Val

Ser

Val

Thr

Thr

890

Arg

Ala

Leu

Ala

Glu

970

Phe

137

795

Thr

Asn

Asp

Ile

Ala

875

Pro

Phe

Arg

Cys

Ile

955

Val

Asn

Ile

Val

Gly

Trp

860

Ala

Met

Thr

Met

Ile

940

Pro

Lys

Glu

Ile

Trp

Phe

845

Ile

Arg

His

Lys

Phe

925

Ile

Phe

Arg

Val

Met

Leu

830

Tyr

Thr

Arg

Phe

Asp

910

Leu

Asn

Thr

Ile

Leu
990

Leu

815

Ser

Ile

Ala

Leu

Leu

895

Thr

His

Ile

Phe

Glu

975

Asn

800

Leu

Phe

Gly

Glu

Asn

880

Asp

Asp

Pro

Pro

Ile

960

Ala

Gly



138

Leu Gln Thr Leu Lys Ala Tyr Asn Ala Thr Ser Arg Phe Met Glu Lys
995 1000 1005

Asn Lys Arg Leu Leu Asn Arg Met Asn Glu Ala Tyr Leu Leu Val
1010 1015 1020

Ile Ala Asn Gln Arg Trp Ile Ser Val Asn Leu Asp Leu Val Ser
1025 1030 1035

Cys Cys Phe Val Phe Leu Ile Ser Met Leu Ser Val Phe Arg Val
1040 1045 1050

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

Leu GIn TIle Gly Gly Leu Met Ser Leu Ile Met Arg Ala Tyr Thr
1070 1075 1080

Thr Val Glu Asn Glu Met Asn Ser Val Glu Arg Leu Cys His Tyr
1085 1090 1095

Ala Asn Lys Leu Glu Gln Glu Ala Pro Tyr Ile Met Asn Glu Thr
1100 1105 1110

Lys Pro Arg Pro Thr Trp Pro Glu His Gly Ala Ile Glu Phe Lys
1115 1120 1125

His Ala Ser Met Arg Tyr Arg Glu Gly Leu Pro Leu Val Leu Lys
1130 1135 1140

Asp Leu Thr Ile Ser Val Lys Gly Gly Glu Lys Ile Gly Ile Cys
1145 1150 1155

Gly Arg Thr Gly Ala Gly Lys Ser Thr Ile Met Asn Ala Leu Tyr
1160 1165 1170

Arg Leu Thr Glu Leu Ala Glu Gly Ser Ile Thr Ile Asp Gly Val



Glu

Ile

Asn

Ala

Ile

Leu

Glu

Lys

Thr

Cys

Tyr

Asp

1175

Ile
1190

Ile
1205

Leu
1220

Leu
1235

Lys
1250

Asp
1265

Arg
1280

Ile
1295

Asp
1310

Thr
1325

Asp
1340

Thr
1355

Ser

Pro

Asp

Arg

Ser

Gln

Gln

Leu

Ser

Ile

Arg

Pro

Gln

Gln

Pro

Arg

Gln

Thr

Leu

Ile

Lys

Leu

Ile

Arg

Leu

Asp

Phe

Ser

Ser

Val

Ile

Leu

Ile

Cys

Leu

Val

Gly

Pro

Gly

Gly

Lys

Glu

Ala

Asp

Gln

Ile

Val

Leu

1180

Leu
1195

Val
1210

Gln
1225

Leu
1240

Asp
1255

Asp
1270

Leu
1285

Glu
1300

Lys
1315

Ala
1330

Leu
1345

Tyr
1360

Tyr

Leu

Asn

Val

Asp

Glu

Ala

Ala

Thr

His

Glu

Ser

Asp

Phe

Asp

Glu

Pro

Gly

Arg

Thr

Ile

Arg

Lys

Lys

139

Leu

Arg

Asp

Gly

Asn

Ala

Ala

Ser

Ser

Leu

Gly

Asn

Arg

Gly

Glu

Ser

Phe

Asn

Leu

Ser

Thr

Lys

Glu

Gly

1185

Ser
1200

Thr
1215

Thr
1230

Ile
1245

His
1260

Phe
1275

Val
1290

Val
1305

Glu
1320

Thr
1335

Val
1350

Val
1365

Lys

Ile

Leu

Leu

Lys

Ser

Arg

Asp

Phe

Ile

Glu

Phe

Leu

Arg

Trp

Asn

Phe

Leu

Asn

Tyr

Ser

Leu

Glu

Arg

Ala

Lys

Asp

Thr

His

Gly

Ser

Glu

His

Thr

Phe

Gln



140

Met Cys Glu Arg Ser Glu Ile Thr Ser Ala Asp Phe Val
1370 1375 1380

<210> 30

<211> 1381

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic: Fungal 5 muA3

<400> 30
Met Thr Ser Pro Gly Ser Glu Lys Cys Thr Pro Arg Ser Asp Glu Asp

1 5 10 15

Leu Glu Arg Ser Glu Pro Gln Leu Gln Arg Arg Leu Leu Thr Pro Phe
20 25 30

Leu Leu Ser Lys Lys Val Pro Pro Ile Pro Lys Glu Asp Glu Arg Lys
35 40 45

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

Trp Leu Asn Pro Leu Leu Arg Val Gly Tyr Lys Arg Thr Leu Asp Pro
65 70 75 80

Asn Asp Phe Tyr Tyr Leu Glu His Ser Gln Asp Ile Glu Thr Thr Tyr
85 90 95

Ser Asn Tyr Glu Met His Leu Ala Arg Ile Leu Glu Lys Asp Arg Ala
100 105 110

Lys Ala Arg Ala Lys Asp Pro Thr Leu Thr Asp Glu Asp Leu Lys Asn
115 120 125

Arg Glu Tyr Pro Lys Asn Ala Val Ile Lys Ala Leu Phe Leu Thr Phe
130 135 140



Lys

145

Val

Asp

Tyr

Asn

Val

225

Ser

Asp

Thr

Ile

Val

305

Ala

Gln

Trp

Leu

Glu

Ala

His

210

Leu

Lys

Leu

Val

Gly

290

Val

Asn

Asn

Lys

Val

Lys

Ile

195

Phe

Thr

His

Ala

Pro

275

Val

Ile

Gln

Met

Tyr

Leu

Met

180

Leu

Thr

Glu

Arg

260

Val

Ser

Ser

Tyr

Arg

Leu

Asn

165

Tyr

Val

Tyr

Ala

Tyr

245

Ile

Pro

Ala

Ala

Thr

325

Ile

Trp

150

Pro

Asn

Thr

Leu

Ile

230

Pro

Asp

Ile

Leu

Ser

310

Asp

Ile

Ser

Leu

Pro

Phe

Ser

215

Met

Ser

Leu

Gly

Ala

295

Ser

Ala

Lys

Ile

Leu

Asp

Met

200

Leu

Asn

Gly

Ala

Val

280

Gly

Lys

Arg

Phe

Phe

Ser

Met

185

Leu

Thr

Lys

Arg

Ile

265

Ala

Ile

Ser

Ile

Tyr

Leu

Lys

170

Ser

Gly

Val

Ser

Val

250

Gly

Ile

Ala

Leu

Ser

330

Ser

141

Lys

155

Ala

Val

Thr

Gly

Phe

235

Thr

Phe

Ala

Val

Leu

315

Tyr

Trp

Leu

Leu

Gly

Ser

Ala

220

Arg

Ser

Gln

Leu

Phe

300

Lys

Met

Glu

Leu

Ile

Arg

Gly

205

His

Ala

Leu

Pro

Leu

285

Leu

Met

Arg

Asp

Ser

Asn

Gly

190

Ile

Cys

Ser

Met

Phe

270

Ile

Val

Arg

Glu

Ala

Asp

Phe

175

Val

Leu

Lys

Ala

Ser

255

Ala

Val

Cys

Lys

Ile

335

Tyr

Ile

160

Val

Gly

Ile

Ala

Lys

240

Thr

Ile

Asn

Ile

Gly

320

Leu

Glu



Lys

Met

Ala

385

Asp

Leu

Asp

Asp

Val

465

Ile

Lys

Ser

Ser

Ser

Gln

370

Ile

Lys

Ala

Ala

Ile

450

Val

Trp

Thr

His

Val
530

Val

355

Ser

Ile

Asn

Gln

Lys
435

Glu

Leu

Glu

Lys

Ile

515

Phe

340

Val

Ile

Ser

Pro

Gln

420

Ile

Lys

Pro

Lys

Glu

500

Asp

Glu

Thr

Arg

Met

Gly

405

Thr

Gly

Glu

Asp

Phe

485

Val

Lys

Gly

Glu

Asn

Val

390

Asn

Met

Leu

Tyr

Asn

470

Asp

Val

Ser

Phe

Arg

Phe

375

Ala

Ile

Met

Glu

Glu

455

Val

Asp

Val

Thr

Asn
535

Asn

360

Leu

Phe

Phe

Leu

Arg

440

Asp

Ala

Ala

Thr

Asp

520

Asn

345

Ser

Leu

Leu

Ser

Pro

425

Leu

His

Val

Asp

Ser

505

Ser

Ile

Glu

Ala

Val

Ser

410

Met

Arg

Glu

Glu

Asp

490

Lys

Ala

Asn

142

Met

Leu

Leu

395

Ile

Ala

Gln

Lys

Leu

475

Asn

Ser

Asp

Leu

Ser

Ser

380

Tyr

Ser

Leu

Tyr

Pro

460

Asn

Asp

Ser

Gly

Thr
540

Ile

365

Leu

Gly

Leu

Ala

Leu

445

Gly

Asn

Gly

Leu

Glu

525

Ile

350

Ile

Ser

Val

Phe

Thr

430

Gln

Asp

Ala

Asn

Thr

510

Tyr

Lys

Leu

Leu

Ser

Ser

415

Ser

Arg

Ser

Ser

495

Asp

Ile

Lys

Lys

Pro

Asn

400

Val

Ala

Gly

Asp

Phe

480

Glu

Ser

Lys

Gly



Glu

545

Leu

Val

Thr

Tyr

Phe

625

Ser

Asn

Arg

Asp

Ala

705

Thr

Glu

Phe

Val

Asn

Val

Asp

610

Thr

Gly

Lys

Val

Lys

690

Asp

Val

Phe

Val

Ala

Gly

Arg

595

Arg

Ala

Gly

Asp

Gly

675

Thr

Arg

Gln

Ser

Ile

Leu

Thr

580

Asp

Val

Gly

Gln

Ile

660

Lys

Arg

Val

Glu

Arg

Ile

Ala

565

Met

Asn

Val

Asp

Lys

645

Ile

Leu

Ile

Ile

Leu

725

Lys

Thr

550

Gly

Leu

Ile

Glu

Gln

630

Ala

Leu

Ile

Leu

Tyr

710

Leu

Ser

Gly

Phe

Leu

Leu

Val

615

Thr

Arg

Leu

Val

Ala

695

Leu

Glu

Glu

Pro

Met

Cys

Phe

600

Cys

Glu

Ile

Asp

Asp

680

Thr

Asn

Ser

Ser

Ile

Lys

Gly

585

Ala

Ile

Asn

Asp

665

Asp

His

Gly

Asn

Glu

Gly

Lys

570

Gln

Leu

Leu

Gly

Leu

650

Ala

Cys

Gln

Asp

Glu

730

Asp

143

Ser

555

Thr

Pro

Glu

Gly

Glu

635

Ala

Leu

Leu

Leu

Gly

715

Gly

Glu

Gly

Ser

Trp

Tyr

Asp

620

Arg

Arg

Ser

Thr

Ser

700

Thr

Phe

Glu

Lys

Gly

Val

Asp

605

Asp

Gly

Ala

Ala

Ser

685

Leu

Ile

Leu

Asp

Ser

Thr

Gln

590

Glu

Leu

Ile

Val

Val

670

Phe

Ile

His

Lys

Val

Ser

Leu

575

Asn

Ala

Lys

Thr

Tyr

655

Asp

Leu

Glu

Ile

Leu

735

Glu

Leu

560

Gly

Cys

Arg

Met

Leu

640

Ala

Ala

Gly

Ala

Gly

720

Met

Ala



Ala

Glu

Val

785

Arg

Val

Trp

Leu

Phe

865

Leu

Val

Val

Ala

Asn

Gln

770

Asn

Gly

Leu

Ile

Tyr

850

Val

Lys

Thr

Leu

Ala
930

Glu

755

Asp

Gly

Lys

Asp

Ser

835

Val

Val

Ala

Pro

Asp

915

Tyr

740

Lys

Ala

Ile

Leu

Val

820

His

Met

Met

Met

Met

900

Asn

Val

Asp

His

Glu

Gly

805

Phe

Lys

Phe

Gly

Lys

885

Gly

Glu

Ile

Val

Ala

Trp

790

Ile

Thr

Phe

Val

Asn

870

Arg

Arg

Ile

Gly

Ser

Gly

775

Asp

Phe

Ser

Lys

Ile

855

Phe

Val

Ile

Gly

Val
935

Leu

760

Val

Ile

Ala

Ile

Ala

840

Leu

Ser

Leu

Leu

Glu

920

Leu

745

Gln

Leu

Tyr

Ile

Phe

825

Arg

Ser

Ser

His

Asn

905

Gln

Ile

Lys

Ile

Lys

Pro

810

Val

Ser

Val

Thr

Thr

890

Arg

Ala

Leu
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Ala

Gly

Glu

795

Thr

Asn

Asp

Ile

Ala

875

Pro

Phe

Arg

Cys

Val

Gln

780

Tyr

Ile

Val

Gly

Trp

860

Ala

Met

Thr

Met

Ile
940

Ser

765

Glu

Leu

Ile

Trp

Phe

845

Ile

Arg

His

Lys

Phe

925

Ile

750

Val

Glu

His

Met

Leu

830

Tyr

Thr

Arg

Phe

Asp

910

Leu

Asn

Val

Arg

Glu

Leu

815

Ser

Ile

Ala

Leu

Leu

895

Thr

His

Ile

Gln

Ala

Gly

800

Leu

Phe

Gly

Glu

Asn

880

Asp

Asp

Pro

Pro
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Trp Phe Ala Ile Ala Ile Pro Pro Leu Ala Ile Leu Phe Thr Phe Ile
945 950 955 960

Thr Asn Phe Tyr Ile Ala Ser Ser Arg Glu Val Lys Arg Ile Glu Ala
965 970 975

Ile Gln Arg Ser Leu Val Tyr Asn Asn Phe Asn Glu Val Leu Asn Gly
980 985 990

Leu Gln Thr Leu Lys Ala Tyr Asn Ala Thr Ser Arg Phe Met Glu Lys
995 1000 1005

Asn Lys Arg Leu Leu Asn Arg Met Asn Glu Ala Tyr Leu Leu Val
1010 1015 1020

Ile Ala Asn Gln Arg Trp Ile Ser Val Asn Leu Asp Leu Val Ser
1025 1030 1035

Cys Cys Phe Val Phe Leu Ile Ser Met Leu Ser Val Phe Arg Val
1040 1045 1050

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

Leu GIn TIle Gly Gly Leu Met Ser Leu Ile Met Arg Ala Tyr Thr
1070 1075 1080

Thr Val Glu Asn Glu Met Asn Ser Val Glu Arg Leu Cys His Tyr
1085 1090 1095

Ala Asn Lys Leu Glu Gln Glu Ala Pro Tyr Ile Met Asn Glu Thr
1100 1105 1110

Lys Pro Arg Pro Thr Trp Pro Glu His Gly Ala Ile Glu Phe Lys
1115 1120 1125

His Ala Ser Met Arg Tyr Arg Glu Gly Leu Pro Leu Val Leu Lys



Asp

Gly

Arg

Glu

Ile

Asn

Ala

Ile

Leu

Glu

Lys

Thr

1130

Leu
1145

Arg
1160

Leu
1175

Ile
1190

Ile
1205

Leu
1220

Leu
1235

Lys
1250

Asp
1265

Arg
1280

Ile
1295

Asp
1310

Thr

Thr

Thr

Ser

Pro

Asp

Arg

Ser

Gln

Gln

Leu

Ser

Ile

Gly

Glu

Gln

Gln

Pro

Arg

Gln

Thr

Leu

Ile

Lys

Ser

Ala

Leu

Leu

Asp

Phe

Ser

Ser

Val

Ile

Leu

Ile

Val

Gly

Ala

Gly

Pro

Gly

Gly

Lys

Glu

Ala

Asp

Gln

1135

Lys
1150

Lys
1165

Glu
1180

Leu
1195

Val
1210

Gln
1225

Leu
1240

Asp
1255

Asp
1270

Leu
1285

Glu
1300

Lys
1315

Gly

Ser

Gly

Tyr

Leu

Asn

Val

Asp

Glu

Ala

Ala

Thr

Gly

Thr

Ser

Asp

Phe

Asp

Glu

Pro

Gly

Arg

Thr

Ile
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Glu

Ile

Ile

Leu

Arg

Asp

Gly

Asn

Ala

Ala

Ser

Ser

Lys

Met

Thr

Arg

Gly

Glu

Ser

Phe

Asn

Leu

Ser

Thr

1140

Ile
1155

Asn
1170

Ile
1185

Ser
1200

Thr
1215

Thr
1230

Ile
1245

His
1260

Phe
1275

Val
1290

Val
1305

Glu
1320

Gly

Ala

Asp

Lys

Ile

Leu

Leu

Lys

Ser

Arg

Asp

Phe

Ile

Leu

Gly

Leu

Arg

Trp

Asn

Phe

Leu

Asn

Tyr

Ser

Cys

Tyr

Val

Ala

Lys

Asp

Thr

His

Gly

Ser

Glu

His



Cys

Tyr

Asp

Met

Thr Ile Leu Cys Ile
1325

Asp Arg Ile Leu Val
1340

Thr Pro Arg Val Leu
1355

Cys Glu Arg Ser Glu
1370

Ala His
1330

Leu Glu
1345

Tyr Ser
1360

Ile Thr
1375
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Arg Leu Lys

Lys Gly Glu

Lys Asn Gly

Ser Ala Asp

Thr Ile Leu Thr
1335

Val Glu Glu Phe
1350

Val Phe Arg Gln
1365

Phe Val
1380





