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<212> PRT

<213> Artificial Sequence

<220>

<223> <clostridial neurotoxin precursor
<400> 1

get Ala Tyr Pro Tyr Asp val Pro Asp T%r Ala val Arg Gly i;e Ile
5 1

Thr Ser Lys Thr Lys Gly Gly Pro Lys Ile Asn Ser Phe Asn Tyr Asn
20 25 30

Asp Pro val Asn Asp Arg Thr Ile Leu Tyr Ile Lys Pro Gly Gly Cys
35 40 45

Gln Glu Phe Tyr Lys Ser Phe Asn Ile Met Lys Asn Ile Trp Ile Ile
50 55 60

Pro Glu Arg Asn val Ile Gly Thr Thr Pro Gln Asp Phe His Pro Pro
65 70 75 80

Thr Ser Leu Lys Asn Gly Asp Ser Ser Tyr Tyr Asp Pro Asn Tyr Leu
85 90 95

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

Phe Asn Arg Ile Asn Asn Asn Leu Ser Gly Gly Ile Leu Leu Glu Glu
115 120 125

Leu Ser Lys Ala Asn Pro Tyr Leu Gly Asnh Asp Asnh Thr Pro Asp Asn
130 135 140

Gln Phe His Ile Gly Asp Ala Ser Ala val Glu Ile Lys Phe Ser Asn
145 150 155 160

Seite 1



Gly

Pro

Tyr

ser

Ile

225

His

Gln

Glu

Gln

Ala

305

Tyr

Gly

Leu

Cys

Leu

385

Asn

Ile

ser

Asp

Met

Pro

210

Gln

Gly

Lys

Phe

Ser

290

ser

Lys

Ile

Tyr

Leu

Ile

Gin

Leu

Pro

195

Glu

Asp

Leu

Gln

Leu

275

Asn

Lys

Asp

Tyr

ser

355

Gln

Asn

Lys

Thr

Asp

Phe

180

ser

Tyr

Pro

Tyr

AsSn

260

Thr

Asp

Leu

val

ser

340

Phe

Thr

Asp

val

Pro
420

Ile

165

Glu

Asn

Ser

Ala

Gly

Pro

Phe

Ile

ser

Phe

325

val

Thr

Tyr

ser

Asn

405

Ile

Leu

Thr

His

Phe

Leu

230

Ala

Leu

Gly

Tyr

Lys

310

Glu

Asn

Glu

Ile

Ile

390

Phe

Thr
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Leu Pro Asn

Asn

Gly

Arg

Thr

Lys

Ile

Gly

Thr

295

val

Ala

Ile

Phe

Gly

Tyr

Arg

Gly

Ser

Phe

200

Phe

Leu

Gly

Thr

Thr

280

Asn

Gln

Lys

Asn

360

Gln

Asn

Gly

Arg

Ser

185

Gly

Asn

Met

Ile

Asn

265

Asp

Leu

val

Tyr

Lys

Leu

Tyr

Ile

GlIn

val Ile Ile Met Gly Ala

170

Asn Ile

Ser Ile

Asp Asn

His Glu
235

Thr Thr
250

Ile Arg

Leu Asn

Leu Ala

Ser Asn

315

Gly Leu

Phe Asn

Ala Thr

Lys Tyr

Ser Glu

395

Asn Ala
410

Leu val
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Ser

Ala

ser

220

Leu

Lys

Gly

Ile

Asp

Asp

Lys

Phe

380

Gly

AsSn

Lys

Leu

Ile

205

Met

Ile

Tyr

Thr

Ile

285

Tyr

Leu

Lys

Ile

Phe

365

Lys

Tyr

Leu

Lys

Asn

His

Thr

Asn

270

Thr

Lys

Leu

Asp

Phe

350

Gln

Leu

Asn

Asn

Ile
430

175

Asn

Thr

Glu

Ser

Ile

255

Ile

ser

Lys

Asn

Ala

335

Lys

val

Ser

Ile

Pro

415

Ile

Asn

Phe

Phe

Leu

240

Thr

Glu

Ala

Ile

Pro

320

Ser

Lys

Lys

Asn

Asn

400

Arg

Arg



Phe
Arg
Glu
465
Asn
Glu

Pro

Tyr

Leu
Asn
Gln
val
625
Ala
Leu

Leu

ser

Thr

Asn

Gly

Ile

530

val

Glu

Leu

Asn

Gln

610

Asp

Leu

Glu

Ile

Asp

val

435

Ser

Phe

Pro

Asp

Leu

515

Pro

Asn

Gly

Glu

val

595

val

Lys

Asn

Leu

Pro

675

Asn

Arg

Lys

Phe

Lys

Leu

500

Ser

Lys

Glu

Glu

Gln

580

Asn

Leu

Ile

Ile

Leu

660

Thr

Lys

Gly

Ala

val

Glu

485

Asp

Asp

Tyr

Leu

Asn

565

Pro

Lys

val

Ala

Gly

Gly

Ile

Asn

Ile

Leu

Ala

470

Ile

Gln

Glu

Asp

Asn

550

Asn

Lys

Pro

Asp

Asn

Ala

Leu

Lys
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Ile Thr Ser Lys Thr Lys Ser Leu Vval

Asn

455

ser

Asp

val

Lys

ser

535

val

val

Ile

val

Phe

615

Ile

Glu

Gly

val

val
695

440

Asp

Glu

Asp

Ile

Leu

520

AsSn

Phe

Asn

Tyr

Gln

600

Thr

Ser

Ala

Ile

Phe

680

Ile

Leu

Asn

Thr

Leu

505

Asn

Gly

Phe

Leu

Thr

585

Ala

Thr

Ile

GIn

Leu

665

Thr

Lys

Cys Ile

ser Tyr
475

val Thr
490

Asn Phe
Leu Thr
Thr Ser
Tyr Leu

555
Thr Ser

570

Phe Phe

Ala Leu

Glu Ala

val val

635

Lys Gly

teu Glu

Ile Lys

Ala Ile
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Glu

460

Asn

ser

AsSn

Asp

Asp

ser

ser

Phe

Asn

620

Pro

Asn

Phe

ser

Asn
700

445

Ile

Asp

Asn

Ser

Gln

525

Ile

Ala

Ile

Ser

val

605

Gln

Tyr

Phe

Glu

Phe

685

Asn

Asn

Asp

Asn

Glu

510

Asn

Glu

GlIn

Asp

Glu

590

Ser

Lys

Ile

Lys

Pro

670

Leu

Ala

Asn

Asn

Asn

495

ser

Asp

Gln

Lys

Thr

575

Phe

Trp

Ser

Gly

Asp

655

Glu

Gly

Leu

Pro

Gly

Ile

480

Tyr

Ala

Ala

His

val

560

Ala

Ile

Thr

Leu

640

Ala

Leu

Ser

Lys



Glu

705

Trp

Tyr

Ser

Lys

Ile

785

Tyr

Tyr

Gly

Asp

Asp

Ser

Thr

Tyr

Glu

Lys

945

Lys

Arg

Met

Gln

Lys

Tyr

770

Ala

Leu

Asp

Ser

Thr

850

Lys

Ser

Ser

Pro

val

930

Asn

Ile

ASp

Thr

Ala

Tyr

755

Asp

Met

Met

Glu

Ile

835

Leu

Ile

Ser

Gly

Thr

915

Asn

Phe

val

Glu

Lys

Leu

740

Asn

Ile

Asn

Lys

Asn

820

Leu

Asn

Leu

val

TYyr

900

Asn

Ile

ser

Asn

Lys

Ile

725

Gln

Ser

Lys

Asn

Leu

805

val

Gly

Asn

Ile

Leu

885

Asp

Lys

ser

Ile

val
965

Trp

710

Asn

Asn

Tyr

Gln

Ile

790

Ile

Lys

Glu

ser

ser

870

Asn

Ser

Asn

Gln

Ser

950

Asn
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Lys Glu val Tyr Ser Phe Ile val Ser

Thr GIn

GIn val

Thr Leu
760

Ile Glu
775

Asp Arg

Asn Glu

Thr Tyr

Ser GIln
840

Ile Pro
855

Tyr Phe

Met Arg

Asn Ile

GIn Phe

920

Asn Asp
935

Phe Trp

Asn Glu

Phe
Asn
745
Glu
Asnh
Phe
val
Leu
825
G]n
Phe
Asn
Tyr
Asn
905
Gly
Tyr

val

Tyr

Asn

730

Ala

Glu

Glu

Leu

Lys

810

Leu

Glu

Lys

Lys

Lys

890

Ile

Ile

Arg

Thr
970
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715

Lys

Ile

Lys

Leu

Thr

795

Ile

Asn

Leu

Leu

Phe

875

Asn

Asn

Tyr

Ile

Ile

955

Ile

Arg

Lys

Asn

Asn

780

Glu

Asn

Tyr

Asn

ser

860

Phe

Asp

Gly

Asn

Tyr

940

Pro

Ile

Lys

Thr

Glu

765

Gln

Ser

Lys

Ile

Ser

845

ser

Lys

Lys

Asp

Asp

Asp

Asn

Asn

Glu

Ile

750

Leu

Lys

Ser

Leu

Ile

830

Met

Tyr

Arg

Tyr

val

910

Lys

Asn

Tyr

Cys

Gln

735

Ile

Thr

val

Ile

Arg

GIn

val

Thr

Ile

val

895

Tyr

Leu

Lys

Asp

Met
975

Asn

720

Met

Glu

Asn

Ser

Ser

800

Glu

His

Thr

Asp

Lys

Asp

Lys

ser

Tyr

Asn

960

Arg
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Asp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His Asn Glu Ile Ile
980 985 990

Trp Thr Leu GIn Asp Asn Ala Gly 1Ile Asn GIn Lys Leu Ala Phe Asn
995 1000 1005

Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn Lys Trp Ile
1010 1015 1020

Phe val Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr
1025 1030 1035

ITe Asn Gly Asn Leu Ile Asp GIn Lys Ser Ile Leu Asn Leu Gly
1040 1045 1050

Asn ITe His val Ser Asp Asn Ile Leu Phe Lys Ile Vval Asn Cys
1055 1060 1065

Ser Tyr Thr Arg Tyr Ile Gly 1Ile Arg Tyr Phe Asn Ile Phe Asp
1070 1075 1080

Lys Glu Leu Asp Glu Thr Glu Ile Gln Thr Leu Tyr Ser Asn Glu
1085 1090 1095

Pro Asn Thr Asn Ile Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu
1100 1105 1110

Tyr Asp Lys Glu Tyr Tyr Leu Leu Asn val Leu LyS Pro Asn Asn
1115 1120 1125

Phe I1le Asp Arg Arg Lys Asp Ser Thr Leu Ser Ile Asn Asn Ile
1130 1135 1140

Arg Ser Thr Ile Leu Leu Ala Asn Arg Leu Tyr Ser Gly Ile Lys
1145 1150 1155

val Lys 1Ile Gln Arg val Asn Asn Ser Ser Thr Asn Asp Asn Leu
1160 1165 1170

val Arg Lys Asn Asp Gln val Tyr Ile Asn Phe val Ala Ser Lys
1175 1180 1185

Thr His Leu Phe Pro Leu Tyr Ala Asp Thr Ala Thr Thr Asn Lys
1190 1195 1200

Glu Lys Thr Ile Lys Ile Ser Ser Ser Gly Asn Arg Phe Asn Gln
1205 1210 1215

val val val Met Asn Ser val Gly Asn Asn Cys Thr Met Asn Phe
1220 1225 1230
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Lys Asn Asn Asn Gly Asn Asn Ile Gly Leu Leu Gly Phe Lys Ala
1235 1240 1245

Asp Thr val val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp
1250 1255 1260

His Thr Asn Ser Asn Gly Cys Phe Trp Asn Phe Ile Ser Glu Glu
1265 1270 1275

His Gly Trp GIn Glu Lys
1280

<210> 2

<211> 1286

<212> PRT

<213> Artificial Sequence.

<220> o

<223> clostridial neurotoxin precursor

<400> 2

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala val Arg Gly Ile Ile

1 5 10 15

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

20 25 30
Tyr Asn Asp Pro val Asn Asp Arg Thr Ile Leu Tyr Ile Lys Pro Gly
35 40 45

Gly Cys GIn Glu Phe Tyr Lys Ser Phe Asn Ile Met Lys Asn Ile Trp
50 55 60

Ile Ile Pro Glu Arg Asn val Ile Gly Thr Thr Pro GIn Asp Phe His

65 70 75 80

Pro Pro Thr Ser Leu Lys Asn Gly Asp Ser Ser Tyr Tyr Asp Pro Asn

85 90 95
Tyr Leu GIn Ser Asp Glu Glu Lys Asp Arg Phe Leu Lys Ile val Thr
100 105 110
Lys Ile Phe Asn Arg Ile Asn Asn Asn Leu Ser Gly Gly Ile Leu Leu
115 120 125

Glu Glu Leu Ser Lys Ala Asn Pro Tyr Leu Gly Asn Asp Asn Thr Pro
130 135 140

Asp Asn GIn Phe His Ile Gly Asp Ala Ser Ala val Glu Ile Lys Phe

145 150 155 160

Ser Asn Gly Ser GIn Asp Ile Leu Leu Pro Asn val Ile Ile Met Gly
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Ala

Asn

Thr

Glu

225

ser

Ile

ITe

Ser

Ala

Lys

val

ser

385

Ile

Pro

Ile

Glu

Asn

Phe

210

Phe

Leu

Thr

Glu

Ala

290

Ile

Pro

ser

LysS

Lys

Asn

Asn

Arg

Arg

Pro

Tyr

195

Ser

Ile

His

Gln

Glu

275

Gln

Ala

Tyr

Gly

Leu

355

cys

Leu

Asn

Ile

Phe

Pro

Gln

Gly

Lys

260

Phe

Ser

Ser

Lys

Ile

340

Tyr

Arg

Leu

Leu

Ile
420

Cys

165

Leu

Pro

Glu

Asp

Leu

245

Gln

Leu

Asn

Lys

Asp

Tyr

ser

Gln

Asn

val

Phe

ser

Tyr

Pro

230

Tyr

Asn

Thr

Asp

Leu

310

val

Ser

Phe

Thr

Asp

val

Pro

Arg
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170

Glu Thr Asn Ser Ser

AsSn

Ser

215

Ala

Gly

Pro

Phe

Ile

295

Ser

Phe

val

Thr

Tyr

375

ser

Asn

Ile

Gly

His

200

Phe

Leu

Ala

Leu

Gly

Tyr

Lys

Glu

Asn

Glu

360

Ile

Ile

Phe

Thr

Ile

185

Gly

Arg

Thr

Lys

Ile

265

Gly

Thr

val

Ala

Ile

345

Phe

Gly

Tyr

Arg

Gly

Ile

Phe

Phe

Leu

Gly

Thr

Thr

Asn

Gln

Asp

Gln

Asn

Gly

410

Arg

Gly

Asn

Met

235

Ile

Asn

Asp

Leu

val

315

Tyr

Lys

Leu

Tyr

Ile

395

Gln

Gly

Asn

ser

Asp

220

His

Thr

Ile

Leu

Leu

300

Ser

Gly

Phe

Ala

Lys

380

ser

Asn

Leu

Thr Ser Lys
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Ile

Ile

205

Asn

Glu

Thr

Arg

Asn

285

Ala

Asn

Leu

Asn

Thr

365

Tyr

Glu

Ala

val

Thr

ser

190

Ala

Ser

Leu

Lys

Asp

Pro

Asp

350

Lys

Phe

Gly

Asn

Lys

Lys

175

Leu

Ile

Met

Ile

Tyr

255

Thr

Ile

Tyr

Leu

Phe

Lys

Tyr

Leu

415

Lys

Ser

Arg

val

Asn

His

240

Thr

Asn

Thr

Lys

Leu

320

Asp

Phe

Gln

Leu

Asn

400

Asn

Leu



val

AsSn

465

Asn

AsSn

ser

Asp

Gln

545

Lys

Thr

Phe

Trp

ser

625

Gly

Asp

Glu

Gly

Leu

Pro

450

Gly

Ile

TYyr

Ala

Ala

530

His

val

Ala

Ile

Ile

610

Thr

Leu

Ala

Leu

ser

690

Lys

435

Arg

Glu

Asn

Glu

Pro

515

Tyr

Asp

Pro

Leu

Asn

595

Gln

val

Ala

Leu

Leu

675

sSer

Glu

Gly

Leu

Thr

Asn

500

Gly

Ile

val

Glu

Leu

580

Asn

Gln

Asp

Leu

Glu

660

Ile

Asp

Arg

Ser

Phe

Pro

485

Asp

Leu

Pro

AsSn

val

val

Lys

Asn

645

Leu

Pro

Asn

Asp

Lys

Phe

470

Lys

Leu

Ser

Lys

Glu

550

Glu

Gln

Asn

Leu

Ile

630

Ile

Leu

Thr

Lys

Glu
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440

Ala Leu Asn Asp Leu

455

val

Glu

Asp

Asp

Tyr

535

Leu

Asn

Pro

Lys

val

615

Ala

Gly

Gly

Asn
695

Lys

Ala

Ile

Gln

Glu

520

AsSp

Asn

Asn

Lys

Pro

600

Asp

Asp

Asn

Ala

Leu

680

Lys

Trp

Ser

Asp

val

505

Lys

Ser

val

val

Ile

585

val

Phe

Ile

Glu

val

Lys

Glu Asn
475

Asp Thr

ITe Leu

Leu Asn

Asn Gly

Phe Phe

555

Asn Leu
570

Tyr Thr

Gln Ala

Thr Thr

Ser Ile

635
Ala GlIn

650

Ile Leu

Phe Thr

Ile Lys

Glu val
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cys

460

ser

val

Asn

Leu

Thr

540

Tyr

Thr

Phe

Ala

Glu

620

val

Lys

Leu

Ile

Ala

700

Tyr

445

Ile

Tyr

Thr

Phe

Thr

525

ser

Leu

ser

Phe

Leu

605

Ala

val

Gly

Glu

Lys

685

Ser

Glu

Asn

Ser

Asn

510

Ile

Asp

Asp

Ser

ser

590

Phe

Asn

Pro

Asn

Phe

670

Ser

Asn

Phe

Ile
Asp
Asn
495

Ser

Gln

Ala
Ile
575
Ser
val
Gln
Tyr
Phe
655
Glu
Phe

Asn

I]e

Asn

Asp

Asn

Glu

Asn

Glu

Gln

560

Asp

Glu

Ser

Lys

Ile

640

Lys

Pro

Leu

Ala

val



705

ser

Gln

Ile

Thr

val

785

Ile

Arg

Gln

val

Thr

865

Ile

val

Tyr

Leu

Asp

Met

Asn

Met

Glu

Asn

770

Ser

ser

Glu

His

Thr

850

Asp

Lys

Asp

Lys

Ser

930

Tyr

AsSn

Arg

Trp

Tyr

Ser

755

Lys

Ile

Tyr

Tyr

Gly

Asp

Asp

Ser

Thr

Tyr

915

Glu

Lys

Lys

Asp

Met

Gln

740

Lys

Tyr

Ala

Leu

Thr

Lys

Ser

Ser

900

Pro

val

Asn

Ile

Asn

Thr

725

Ala

Tyr

Asp

Met

Met
805

“Glu

Ile

Leu

Ile

Ser

885

Gly

Thr

Asn

Phe

val

965

Asn

710

Lys

Leu

Asn

Ile

Asn

790

Lys

Asn

Leu

Asn

Leu

870

val

Tyr

Asn

Ile

ser

950

Asn

Ser
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715

Ile

GIn

Ser

Lys

Asn

Leu

val

Gly

Asn

855

Ile

Leu

Asp

Lys

ser

935

Ile

val

Gly

Asn

Asn

Tyr

760

Gln

Ile

Ile

Lys

Glu

840

Ser

ser

Asn

ser

Asn

920

Gin

Ser

Asn

Trp

Thr Gln
730

GIn val
745

Thr Leu
Ile Glu
Asp Arg
Asn Glu

810
Thr Tyr

825

Ser Gln

Ile Pro

Tyr Phe

Met Arg

Asn Ile

905

GIn Phe

Asn Asp

Phe Trp

Asn Glu

970

Lys val

Phe Asn

Asn Ala

Glu Glu

Asn Glu

780

Phe Leu

795

val Lys

Leu Leu

GIn Glu

Phe Lys

Asn Lys

875

Tyr Lys

Asn Ile

Gly Ile

Tyr Ile

940

val Arg
955

Tyr Thr

Ser Leu

Seite 9

Lys

Ile

Lys

Leu

Thr

Ile

Asn

Leu

845

Leu

Phe

Asn

Asn

Tyr

Ile

Ile

Ile

Asn

Arg

Lys

Asn

AsSn

Glu

Asn

Tyr

830

Asn

Ser

Phe

Asp

Gly

Asn

Tyr

Pro

Ile

His

Lys

Thr

Glu

Gln

Ser

Lys

Ile

Ser

Ser

Lys

Lys

ASp

Asp

Asp

Asn

Asn

975

Asn

720

Ile

Leu

Lys

Ser

800

Leu

Ile

Met

Tyr

Arg

Tyr

val

Lys

Asn

Tyr

960

Cys
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980 985 990

Ile Ile Trp Thr Leu GIn Asp Asn Ala Gly Ile Asn GIn Lys Leu Ala
995 1000 1005

Phe Asn Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr 1Ile Asn Lys
1010 1015 1020

Trp I1le Phe val Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser Lys
1025 1030 1035

Leu Tyr Ile Asn Gly Asn Leu Ile Asp Gln Lys Ser 1Ile Leu Asn
1040 1045 1050

Leu Gly Asn Ile His val Ser Asp Asn Ile Leu Phe Lys Ile val
1055 1060 1065

Asn Cys Ser Tyr Thr Arg Tyr 1Ile Gly Ile Arg Tyr Phe Asn Ile
1070 1075 1080

Phe Asp Lys Glu Leu Asp Glu Thr Glu Ile Gln Thr Leu Tyr Ser
1085 1090 1095

Asn Glu Pro Asn Thr Asn Ile Leu Lys Asp Phe Trp Gly Asn Tyr
1100 1105 1110

Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu Leu Asn val Leu Lys Pro
1115 1120 1125

Asn Asn Phe Ile Asp Arg Arg Lys Asp Ser Thr Leu Ser Ile Asn
1130 1135 1140

Asn Ile Arg Ser Thr Ile Leu Leu Ala Asn Arg Leu Tyr Ser Gly
1145 1150 1155

ITe Lys Vval Lys Ile GIn Arg Vval Asn Asn Ser Ser Thr Asn Asp
1160 ' 1165 1170

Asn Leu Val Arg Lys Asn Asp GIn val Tyr Ile Asn Phe val Ala
1175 1180 1185

Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp Thr Ala Thr Thr
1190 1195 1200

Asn Lys Glu Lys Thr Ile Lys 1Ile Ser Ser Ser Gly Asn Arg Phe
1205 1210 1215

Asn GIn val val val Met Asn Ser val Gly Asn Asn Cys Thr Met
1220 1225 1230

Asn Phe Lys Asn Asn Asn Gly Asn Asn Ile Gly Leu Leu Gly Phe
Seite 10



123

5
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1240

12

45

Lys Ala Asp Thr val val Ala sSer Thr Trp Tyr Tyr
1255 1260

125

Arg Asp His Thr Asn Ser Asn
1265 127

Glu Glu
128

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

<220>
<223>

<400>
1

Thr Ser

Asn Ser

Ile Lys

50

Lys Asn

Gln Asp

Tyr Asp

Lys Ile

Gly Ile

130

AsSp Asn

Glu Ile

0

His Gly Trp Gln Glu

0

3
1290
PRT

Gly Cys Phe Trp Asn
1275

Lys

1285

Artificial Sequence

clostridial neurotoxin precursor

3

Lys

Phe

35

Pro

Ile

Phe

Pro

val

115

Leu

Thr

Lys

Thr

20

Asn

Gly

Trp

His

Asn

100

Thr

Leu

Pro

Phe

Lys

Tyr

Gly

Ile

Pro

85

Tyr

Lys

Glu

Asp

Ser
165

Gly

Asn

cys

Ile

70

Pro

Leu

Ile

Glu

Asn

150

Asn

Gly

Asp

Gln

55

Pro

Thr

Gln

Phe

Leu

135

Gln

Gly

Gly

Pro

40

Glu

Glu

Ser

Ser

Asn

120

Ser

Phe

Ser

Met Ala Tyr Pro Tyr Asp val Pro Asp
5

Gly

25

val

Phe

Arg

Leu

Lys

His

Gln

Tyr Ala
10
Gly Gly
Asn Asp
Tyr Lys
Asn val
75
Lys Asn
Glu Glu
Ile Asn
Ala Asn
Ile Gly
155

Asp Ile
170

val

Gly

Arg

Ser

60

Ile

Gly

Lys

Asn

Pro

140

Asp

Leu

Seite 11

Arg

Gly

Thr

45

Phe

Gly

Asp

Asp

Asn

125

Tyr

Ala

Leu

Thr His Met

Phe Ile Ser

Gly

Pro

30

Ile

Asn

Thr

ser

Leu

ser

Pro

Ile

15

Lys

Leu

Ile

Thr

ser

95

Phe

Ser

Gly

Ala

Asn
175

Ile

Ile

Tyr

Met

Pro

80

Tyr

Leu

Gly

Asn

val

160

val



Ile

Ile

Ile

Asn

225

Glu

Thr

Arg

AsSn

Ala

305

Asn

Leu

Asn

Thr

Tyr

385

Glu

Ala

val

Ile

Ser

Ala

210

ser

Leu

Lys

Gly

Ile

290

Asp

Pro

Asp

AsSp

Lys

370

Phe

Gly

Asn

Lys

Met

Leu

195

Ile

Met

Ile

Tyr

Thr

275

Ile

Tyr

Leu

Lys

Ile

355

Phe

Lys

Tyr

Leu

Gly

Arg

val

Asn

His

Thr

260

Asn

Thr

Lys

Leu

340

Phe

Gln

Leu

Asn

Asn

420

Ile

Ala

Asn

Thr

Glu

Ser

245

Ile

Ile

Ser

Lys

Asn

325

Ala

Lys

val

Ser

Ile

405

Pro

Ile

Glu
Asn
Phe
Phe
230
Leu
Thr
Glu
Ala
Ile
310
Pro
Ser
Lys
Lys
AsSn
390
ASn

Arg

Arg
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Pro Asp Leu Phe Glu Thr Asn Ser Ser

Tyr

Ser

215

Ile

His

Gln

Glu

Gln

295

Ala

Tyr

Gly

Leu

cys

375

Leu

Asn

Ile

Phe

Met
200

Pro

Gln

G1y‘

Lys

Phe

280

Ser

Ser

Lys

Ile

Tyr

360

Arg

Leu

Leu

Ile

cys
440

185

Pro

Glu

Asp

Leu

Gln

265

Leu

Asn

Lys

Asp

Tyr

345

ser

Gln

Asn

Lys

Thr

425

val

ser

Tyr

Pro

Tyr

250

Asn

Thr

Asp

Leu

val

330

ser

Phe

Thr

Asp

val

410

Pro

Asn

ser

Ala

235

Gly

Pro

Phe

Ile

Ser

315

Phe

val

Thr

Tyr

sSer

395

Asn

Ile

His

Phe

220

Leu

Ala

Leu

Gly

Tyr

300

Lys

Glu

Asn

Glu

Ile

380

Ile

Phe

Thr

Arg Gly Ile

Seite 12

Gly

205

Arg

Thr

Lys

Ile

Gly

Thr

val

Ala

Ile

Phe

365

Gly

Tyr

Arg

Gly

Ile
445

190

Phe

Phe

Leu

Gly

Thr

270

Thr

Asn

GlIn

Lys

Asn

350

Asp

Gln

Asn

Gly

Gly

Asn

Met

Ile

255

Asn

Asp

Leu

val

Tyr

335

Lys

Leu

Tyr

Ile

Gln

415

Gly

ser

Asn

ser

Asp

His

240

Thr

Ile

Leu

Leu

Ser

320

Gly

Phe

Ala

Lys

ser

400

Asn

Leu

LysS



Thr

Ile

465

Tyr

Thr

Phe

Thr

Ser

545

Leu

Ser

Phe

Leu

Ala

625

val

Gly

Glu

Lys

Ile
705

Lys

450

Glu

Asn

Ser

Asn

Ile

530

Asp

Asp

ser

ser

Phe

610

Asn

Pro

Asn

Phe

ser

690

Asn

ser

Ile

Asp

Asn

Ser

515

Gln

Ile

Ala

Ile

ser

595

val

Gln

Tyr

Phe

Glu

675

Phe

Asn

Leu

Asn

Asp

Asn

500

Glu

Asn

Glu

GlIn

Asp

Glu

Ser

Lys

Ile

Lys

660

Pro

Leu

Ala

val

Asn

Asn

485

Asn

Ser

Asp

Gln

Phe

Trp

Ser

Asp

Glu

Gly

Leu

Pro

Gly

Ile

Tyr

Ala

Ala

His

550

val

Ala

Ile

Ile

Thr

630

Leu

Ala

Leu

Ser

Lys
710
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Arg Gly Ser Lys Ala Leu Asn Asp Leu

455

Glu

Asn

Glu

Pro

Tyr

535

Asp

Pro

Leu

Asn

Gln

615

val

Ala

Leu

Leu

ser

695

Glu

Leu

Thr

Asn

val

Glu

Leu

Asn

600

GIn

Asp

Leu

Glu

Ile

680

Asp

Arg

Phe

Pro

Pro

Asn

Gly

Glu

585

val

val

Lys

AsSn

Leu

665

Pro

Asn

Asp

460

Phe val Ala
475

Lys Glu Ile
Leu Asp Gln
ser Asp Glu

Lys Tyr Asp
540

Glu Leu Asn
555

Glu Asn Asn
570

Gln Pro Lys
Asn Lys Pro
Leu val Asp

Ile Ala Asp
635

ITe Gly Asn
650

Leu Gly Ala
Thr Ile Leu

Lys Asn Lys
700

Glu Lys Trp
715

Seite 13

Ser

Asp

val

Lys

525

Ser

val

val

Ile

val

605

Phe

Ile

Glu

Gly

val

685

val

Lys

Glu

Asp

Ile

510

Leu

Asn

Phe

Asn

Tyr

590

Gln

Thr

Ser

Ala

Ile

670

Phe

Ile

Glu

Asn

Thr

495

Leu

Asn

Gly

Phe

Leu

575

Thr

Ala

Thr

Ile

Gln

655

Leu

Thr

Lys

val

cys

Ser

480

val

Asn

Leu

Thr

Tyr

560

Thr

Phe

Ala

Glu

val

640

Lys

Leu

Ile

Tyr
720



ser

Lys

Ile

Lys

Leu

785

Thr

Ile

Asn

Leu

Leu

865

Phe

Asn

Asn

Tyr

Ile

945

Ile

Ile

Phe

Arg

Lys

Asn

770

Asn

Glu

Asn

Tyr

Asn

850

ser

Phe

Asp

Gly

Asn

930

Tyr

Pro

Ile

Ile

Lys

Thr

755

Glu

GlIn

Ser

Lys

Ile

835

ser

Ser

Lys

Lys

915

Asp

Asp

Asn

Asn

val

Glu

740

Ile

Leu

Lys

Ser

Leu

820

Ile

Met

Tyr

Arg

Tyr

900

val

Lys

Asn

Tyr

Cys
980

Ser

725

Gln

Ile

Thr

val

Ile

805

Arg

Gln

val

Thr

Ile

885

val

Tyr

Leu

Lys

AsSn

Met

Glu

AsSn

ser

790

Ser

Glu

His

Thr

Asp

Lys

Asp

Lys

Ser

Tyr

950

Asn

Arg
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Trp Met Thr Lys Ile Asn Thr GIn Phe

Tyr

ser

Lys

Ile

Tyr

Tyr

Gly

Asp

Asp

ser

Thr

Tyr

Glu

935

Lys

Lys

Asp

Gln

Lys

760

Tyr

Ala

Leu

ASp

ser

840

Thr

Lys

Ser

ser

Pro

920

val

Asn

Ile

Asn

Ala

745

Tyr

Asp

Met

Met

Glu

825

Ile

Leu

Ile

Ser

Asn

Phe

val

Asn
985

730

Leu GIn Asn

Asn Ser Tyr

Ile Lys GIn
780

Asn Asn Ile
795

Lys Leu Ile
810

Asn val Lys

Leu Gly Glu

Asn Asn Ser
860

Leu Ile Ser
875

val Leu Asn
890

Tyr Asp Ser

Asn Lys Ash

Ile Ser GIn
940

Ser Ile Ser
955

Asn val Asn
970

Ser Gly Trp

Seite 14

Gln
Thr
765
Ile
Asp
AsSn
Thr
Ser
845
Ile
Tyr
Met
Asn
Gln
925
Asn
Phe

Asn

Lys

val

750

Leu

Glu

Arg

Glu

Tyr

830

Gln

Pro

Phe

Arg

Ile

910

Phe

Asp

Trp

Glu

val
990

735

Asn

Glu

Asn

Phe

val

815

Leu

GlIn

Phe

Asn

Tyr

895

Asn

Gly

Tyr

val

Tyr

975

Ser

Asn

Ala

Glu

Glu

Leu

800

Lys

Leu

Glu

Lys

Lys

Lys

Ile

Ile

Ile

Arg

Thr

Leu
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Asn His Asn Glu Ile Ile Trp Thr Leu GIn Asp Asn Ala Gly Ile Asn
995 1000 1005

GIn Lys Leu Ala Phe Asn Tyr Gly Asn Ala Asn Gly 1Ile Ser Asp
1010 1015 1020

Tyr Ile Asn Lys Trp Ile Phe val Thr Ile Thr Asn Asp Arg Leu
1025 1030 1035

Gly Asp Ser Lys Leu Tyr Ile Asn Gly Asn Leu Ile Asp Gln Lys
1040 1045 1050

Ser ITe Leu Asn Leu Gly Asn Ile His val Ser Asp Asn Ile Leu
1055 1060 1065

Phe Lys 1Ile val Asn Cys Ser Tyr Thr Arg Tyr Ile Gly Ile Arg
1070 1075 1080

Tyr Phe Asn Ile Phe Asp Lys Glu Leu Asp Glu Thr Glu Ile Gln
1085 1090 1095

Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn Ile Leu Lys Asp Phe
1100 1105 1110

Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu Leu Asn
1115 1120 1125

val Leu Lys Pro Asn Asn Phe 1Ile Asp Arg Arg Lys Asp Ser Thr
1130 1135 1140

Leu Ser Ile Asn Asn Ile Arg Ser Thr ITe Leu Leu Ala Asn Arg
1145 1150 1155

Leu Tyr Ser Gly Ile Lys val Lys Ile GIn Arg val Asn Asn Ser
1160 1165 1170

Ser Thr Asn Asp Asn Leu val Arg Lys Asn Asp GIn val Tyr Ile
1175 1180 1185

Asn Phe val Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp
1190 ' 1195 1200

Thr Ala Thr Thr Asn Lys Glu Lys Thr Ile Lys Ile Ser Ser Ser
1205 1210 1215

Gly Asn Arg Phe Asn GIn val val val Met Asn Ser Vval Gly Asn
1220 1225 1230

Asn Cys Thr Met Asn Phe Lys Asn Asn Asn Gly Asn Asn Ile Gly
1235 1240 1245

Seite 15
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Leu Leu Gly Phe Lys Ala Asp Thr val val Ala Ser Thr Trp Tyr
1250 1255 1260

Tyr Thr His Met Arg Asp His Thr Asn Ser Asn Gly Cys Phe Trp
1265 1270 1275

Asn Phe 1Ile Ser Glu Glu His Gly Trp GIn Glu Lys

1280 1285 1290
<210> 4
<211> 1266
<212> PRT
<213> Artificial Sequence
<220>

<223> clostridial neurotoxin with N-terminal lysine

<400> 4

Lys Thr Lys Gly Gly Pro Lys Ile Asn Ser Phe Asn Tyr Asn Asp Pro
1 5 10 15

val Asn Asb Arg Thr Ile Leu Tyr Ile Lys Pro Gly Gly Cys GIn Glu
20 25 30

Phe Tyr Lys Ser Phe Asn Ile Met Lys Asn Ile Trp Ile Ile Pro Glu
35 40 45

Arg Asn val Ile Gly Thr Thr Pro Gln Asp Phe His Pro Pro Thr Ser
50 55 60

Leu Lys Asn Gly Asp Ser Ser Tyr Tyr Asp Pro Asn Tyr Leu Gln Ser
65 70 75 80

Asp Glu Glu Lys Asp Arg Phe Leu Lys Ile val Thr Lys Ile Phe Asn
85 90 95

Arg Ile Asn Asn Asn Leu Ser Gly Gly Ile Leu Leu Glu Glu Leu Ser
100 105 110

Lys Ala Asn Pro Tyr Leu Gly Asn Asp Asn Thr Pro Asp Asn GIln Phe
115 120 125

His Ile Gly Asp Ala Ser Ala val Glu Ile Lys Phe Ser Asn Gly Ser
130 135 140

GIn Asp Ile Leu Leu Pro Asn val Ile Ile Met Gly Ala Glu Pro Asp
145 150 155 160

Leu Phe Glu Thr Asn Ser Ser Asn Ile Ser Leu Arg Ash Asn Tyr Met
165 170 175

Pro Ser Asn His Gly Phe Gly Ser Ile Ala Ile val Thr Phe Ser Pro
Seite 16



Glu

Asp

Leu

225

Gln

Leu

Asn

Lys

305

Tyr

ser

Gln

Asn

val

Ser

Phe

Tyr

Pro

210

Tyr

Asn

Thr

Asp

Leu

290

val

Ser

Phe

Thr

Asp

370

val

Pro

Arg

Lys

Phe

Ser

195

Ala

Gly

Pro

Phe

Ile

275

ser

Phe

val

Thr

Tyr

355

ser

Asn

Ile

Gly

Ala

435

val

180

Phe
Leu
Ala
Leu
Gly
260
Tyr
Lys
Glu
Asn
Glu
340
Ile
Ile
Phe
Thr
Ile
420

Leu

Ala

Arg

Thr

Lys

Ile

245

Gly

Thr

val

Ala

Ile

325

Phe

Gly

Tyr

Arg

ASn

ser

Phe

Leu

Gly

Thr

Thr

Asn

Gln

Lys

310

Asn

Asp

Gln

Asn

Gly

390

Arg

Thr

Asp

Glu
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Asn

Met

215

Ile

Asn

Asp

Leu

val

295

Tyr

Lys

Leu

Tyr

Ile

375

Gln

Gly

Ser

Leu

Asn

Asp

200

His

Thr

Ile

Leu

Leu

280

Ser

Gly

Phe

Ala

Lys

360

ser

Asn

Leu

Lys

cys

440

ser

185

Asn Ser Met Asn Glu

Glu

Thr

Arg

Asn

265

Ala

Asn

Leu

Asn

Thr

345

Tyr

Glu

Ala

val

Thr

425

Ile

Tyr

Leu
Lys
Gly
2

Ile
Asp
Pro
Asp
330
Lys
Phe
Gly
Asn
Lys
410
Lys

Glu

Ile

Tyr

235

Thr

Ile

TYyr

Leu

Lys

315

Ile

Phe

Lys

Tyr

Leu

395

Lys

ser

Ile

His

220

Thr

Asn

Thr

Lys

Leu

300

Asp

Phe

Gln

Leu

Asn

380

Asn

Ile

Leu

Asn

Asn Asp Asp
Seite 17

205

Ser

Ile

Ile

ser

Lys

Asn

Ala

Lys

val

Ser

365

Ile

Pro

Ile

val

Asn

445

Asn

190

Phe

Leu

Thr

Glu

Ala

270

Ile

Pro

ser

Lys

Lys

Asn

Asn

Arg

Arg

Pro

430

Gly

Ile

Ile

His

Gln

Glu

255

Gln

Ala

Tyr

Gly

Leu

335

Ccys

Leu

Asn

Ile

Phe

415

Arg

Glu

Asn

Gln

Gly

Lys

240

Phe

Ser

Ser

Lys

Ile

320

Tyr

Arg

Leu

Leu

Ile

400

Cys

Gly

Leu

Thr



Pro
465
Asp
Leu

Pro

Asn

val

val

Lys

Asn

625

Leu

Pro

Asn

Asp

Thr

705

Ala

450

LysS

Leu

Ser

Lys

Glu

530

Glu

Gln

Asn

Leu

Ile

610

Ile

Leu

Thr

Lys

Glu

690

Lys

Leu

Glu

Asp

Asp

Tyr

515

Leu

Asn

Pro

Lys

val

595

Ala

Gly

Gly

Ile

Asn

675

Lys

Ile

Gln

Ile

Gln

Glu

500

Asp

Asn

Asn

Lys

Pro

580

Asp

Asp

Asn

Ala

Leu

660

Lys

Trp

AsSn

Asn

Asp

val

485

Lys

Ser

val

val

Ile

565

val

Phe

Ile

Glu

val

Lys

Thr

Gln

Leu

Asn

Phe

Asn

550

Tyr

GIn

Thr

ser

Ala

630

Ile

Phe

Ile

Glu

Gln

710

val
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455

Thr val Thr Ser

Leu

Asn

Gly

Phe

535

Leu

Thr

Ala

Thr

Ile

615

GIn

Leu

Thr

Lys

val

695

Phe

Asn

Asn

Leu

Thr

520

Tyr

Thr

Phe

Ala

Glu

600

val

Lys

Leu

Ile

Ala

680

Tyr

Asn

Ala

Phe

Thr

Asn
490

Ile

505

ser

Leu

Ser

Phe

Leu

585

Ala

val

Gly

Glu

Ser

Lys

Ile

Asp

Asp

ser

ser

570

Phe

Asn

Pro

Asn

Phe

650

ser

Asn

Phe

Arg

Asn

475

Ser

Gln

Ile

Ala

Ile

555

Ser

val

Gln

Tyr

Phe

635

Glu

Phe

Asn

Ile

Lys
715

460

Asn

Glu

Asn

Glu

Gln

540

Asp

Glu

ser

Lys

Ile

620

Lys

Pro

Leu

Ala

val

700

Glu

Lys Thr Ile
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Asn

Ser

Asp

Gln

525

Lys

Thr

Phe

Trp

Ser

605

Gly

Asp

Glu

Gly

Leu

685

Ser

GIn

Ile

Tyr

Ala

Ala

510

His

val

Ala

Ile

Ile

590

Thr

Leu

Ala

Leu

Ser

670

Lys

Asn

Met

Glu

Glu

Pro

495

Tyr

Asp

Pro

Leu

Asn

575

GIn

val

Ala

Leu

Leu

655

ser

Trp

Tyr

Ser

Asn

480

Gly

Ile

val

Glu

Leu

560

Asn

Gln

Asp

Leu

Glu

640

Ile

Asp

Arg

Met

Gln

720

Lys
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725 730 735

Tyr Asn Ser Tyr Thr Leu Glu Glu Lys Asn Glu Leu Thr Asn Lys Tyr
740 745 750

Asp Ile Lys Gln Ile Glu Asn Glu Leu Asn GIn Lys val Ser Ile Ala
755 760 765

Met Asn Ash Ile Asp Arg Phe Leu Thr Glu Ser Ser Ile Ser Tyr Leu
770 775 780

Met Lys Leu Ile Asn Glu val Lys Ile Asn Lys Leu Arg Glu Tyr Asp
785 790 795 800

Glu Asn val Lys Thr Tyr Leu Leu Asn Tyr Ile Ile GIn His Gly Ser
805 810 815

ITe Leu Gly Glu Ser G]h GIn Glu Leu Asn Ser Met val Thr Asp Thr
820 825 830

Leu Asn Asn Ser Ile Pro Phe Lys Leu Ser Ser Tyr Thr Asp Asp Lys
835 840 845

Ile Leu Ile Ser Tyr Phe Asn Lys Phe Phe Lys Arg Ile Lys Ser Ser
850 855 860

Ser val Leu Ash Met Arg Tyr Lys Asn Asp Lys Tyr val Asp Thr Ser
865 870 875 880

Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly Asp val Tyr Lys Tyr Pro
885 890 895

Thr Asn Lys Asn GIn Phe Gly Ile Tyr Asn Asp Lys Leu Ser Glu val
900 905 910

Asn Ile Ser GIn Asn Asp Tyr Ile Ile Tyr Asp Asn Lys Tyr Lys Asn
915 920 925

Phe Ser Ile Ser Phe Trp val Arg Ile Pro Asn Tyr Asp Asn Lys Ile
930 935 940

val Asn val Asn Asn Glu Tyr Thr Ile Ile Asn Cys Met Arg Asp Asn
945 950 955 960

Asn Ser Gly Trp Lys Vval Ser Leu Asn His Asn Glu Ile Ile Trp Thr
965 970 975

Leu GIn Asp Asn Ala Gly Ile Asn Gln Lys Leu Ala Phe Asn Tyr Gly
980 985 990

Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn Lys Trp Ile Phe val Thr
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Ile

Asn

val

Arg

Asp

Asn

Glu

Arg

Ile

Gln

Asn

Phe

Ile

Met

Asn

val

Ser

Thr
1010

Leu
1025

Ser
1040

Tyr
1055

Glu
1070

Ile
1085

Tyr
1100

Arg
1115

Leu
1130

Arg
1145

Asp
1160

Pro
1175

Lys
1190

Asn
1205

Gly
1220

Ala
1235

Asn

995

Asn

Ile

Asp

Thr

Leu

Tyr

Lys

Leu

val

GIn

Leu

Ile

Ser

Asn

Ser

Gly

Asp
Asp
Asn
Gly
Glu
Lys
Leu
Asp
Ala
Asn
val
Tyr
Ser
val
Asn
Thr

Cys

Arg

Gln

Ile

Ile

Ile

Asp

Leu

Ser

Asn

Asn

Tyr

Ala

Ser

Gly

Ile

Trp

Phe

Leu

Lys

Leu

Arg

Gln

Phe

Asn

Thr

Arg

Ser

Ile

Asp

Ser

Asn

Gly

Tyr

Trp
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1000

1005

Gly Asp Ser Lys Leu Tyr

1015

ser
1030

Phe
1045

TYyr
1060

Thr
1075

Trp
1090

val
1105

Leu
1120

Leu
1135

ser
1150

Asn
1165

Thr
1180

Asn
1210

Leu
1225

Tyr
1240

Asn

Ile

Lys

Phe

Leu

Gly

Leu

Sser

Tyr

Thr

Phe

Ala

Asn

Cys

Leu

Thr

Phe

Leu

Ile

Asn

Tyr

Asn

Lys

Ile

ser

Asn

val

Thr

Arg

Thr

Gly

His

Ile

Seite

Asn

val

Ile

Ser

Tyr

Pro

Asn

Gly

ASp

Ala

Thr

Phe

Met

Phe

Met

Ser

Leu

Asn

Phe

Asn

Leu

Asn

Asn

Ile

Asn

Ser

Asn

Asn

Asn

Lys

Arg

Glu
20

1020

Cys
1050

Asp
1065

Glu
1080

Leu
1095

Asn
1110

Ile
1125

Lys
1140

Leu
1155

Lys
1170

Lys
1185

Gln
1200

Phe
1215

Ala
1230

Asp
1245

Glu

Ile

Asn

ser

Lys

Pro

Tyr

Phe

Arg

val

val

Thr

Glu

val

Lys

Asp

His

His

Asn

Ile

Tyr

Glu

Asn

Asp

Ile

Ser

Lys

Arg

His

Lys

val

Asn

Thr

Thr

Gly

Gly

His

Thr

Leu

Thr

Lys

Asp

Thr

Ile

Lys

Leu

Thr

val

Asn

val

Asn

Trp



1250
GIn Glu Lys
1265
<210> 5
<211> 1268
<212> PRT
<213>
<220>
<223>
<400> 5
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Artificial Sequence

clostridial neurotoxin with N-terminal lysine

kys Thr Lys Gly Gly Gly Gly Pro
5

Asp Pro

GIn Glu

Pro Glu

50

Thr Ser

65

Gln Ser

Phe Asn

Leu Ser

GIn Phe

130

Gly Ser

Pro Asp

Tyr Met

" Ser Pro

val

Phe

35

Arg

Leu

Asp

Arg

Lys

115

His

Gln

Leu

Pro

Glu
195

Asn

20

Tyr

Asn

Lys

Glu

Ile

100

Ala

Ile

Asp

Phe

ser

180

Tyr

Asp

Lys

val

Asn

Glu

85

Asn

Asn

Gly

Ile

Glu

165

Asn

ser

Arg

Ser

Ile

Gly

70

Lys

Asn

Pro

Asp

Leu

150

Thr

Phe

Thr

Phe

Gly

55

Asp

Asp

Asn

Tyr

Ala

135

Leu

Asn

Gly

Arg

Ile

Asn

40

Thr

ser

Arg

Leu

Leu

120

Ser

PI"Q

Ser

Phe

Phe
200

Lys

Leu

25

Ile

Thr

ser

Phe

ser

105

Gly

Ala

Asn

Ser

Gly

Asn

Ile
10

Tyr
Met
Pro
Tyr
Leu
90

Gly
Asn
val
val
Asn
170

Ser

Asp

Asn

Ile

Lys

Gln

TYyr

75

Lys

Gly

Asp

Glu

Ile

155

Ile

Ile

Asn

Ser Phe Asn

Lys

Asn

Asp

60

Asp

Ile

Ile

Asn

Ile

140

Ile

Ser

Ala

Ser
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Pro

Ile

45

Phe

Pro

val

Leu

Thr

125

Lys

Met

Leu

Ile

Met
205

Gly

30

Trp

His

Asn

Thr

Leu

110

Pro

Phe

Gly

Arg

val

190

Asn

g_ST25.txt
1260

Tyr
15

Gly
Ile

Pro

Tyr

Asp

Ser

Ala

Asn

175

Thr

Glu

Asn

Cys

Ile

Pro

Leu

80

Ile

Glu

Asn

Asn

Glu

160

Asn

Phe

Phe



Ile

His

225

Gln

Glu

GlIn

Ala

Tyr

305

Gly

Leu

Cys

Leu

Asn

385

Ile

Phe

Arg

Glu

Asn
465

G1In

210

Gly

Lys

Phe

Ser

Ser

290

Lys

Ile

Tyr

Arg

Leu

370

Leu

Ile

cys

Gly

Leu

450

Thr

Asp

Leu

Gln

Leu

Asn

275

Lys

Asp

Tyr

ser

GIn

355

Asn

Lys

Thr

val

ser

435

Phe

Pro

Pro

TYyr

Asn

Thr

260

Asp

Leu

val

Ser

Phe

340

Thr

Asp

val

Pro

Arg

Lys

Phe

Lys

Ala

Gly

Pro

245

Phe

Ile

ser

Phe

val

325

Thr

Tyr

ser

Asn

Ile

405

Gly

Ala

val

Glu

Leu

Ala

230

Leu

Gly

Tyr

Lys

Glu

310

Asn

Glu

Ile

Ile

Phe

390

Thr

Ile

Leu

Ala

Ile
470
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Thr Leu Met His Glu Leu Ile His Ser

215

Lys

Ile

Gly

Thr

val

295

Ala

Ile

Phe

Gly

Tyr

375

Arg

Gly

Ile

Asn

Ser

455

Asp

Gly

Thr

Thr

Asn

280

Gln

Lys

Asn

Asp

Gln

360

Asn

Gly

Arg

Thr

Asp

Ile

Asn

265

Leu

val

Tyr

Lys

Leu

345

Tyr

Ile

Gln

Gly

Ser

425

Leu

Asn

Thr

Thr Thr
235

Ile Arg
250

Leu Asn

Leu Ala

ser Asn

Gly Leu

315

Phe Asn
330

Ala Thr

Lys Tyr

Ser Glu

Asn Ala

395
Leu val

410

Lys Thr

Cys Ile

ser Tyr

val Thr
475

220

Lys

Gly

Ile

Asp

Pro

300

Asp

Asp

Lys

Phe

Lys

Lys

Glu

Asn

460

Ser
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Tyr

Thr

Ile

Tyr

285

Leu

Lys

Ile

Phe

Tyr

Leu

Lys

Ser

Ile

445

Asp

Asn

Thr

Asn

Thr

270

Lys

Leu

Asp

Phe

Asn

Asn

Ile

Leu

430

Asn

Asp

Asn

Ile

Ile

255

Ser

Lys

Asn

Ala

Lys

val

Ser

Ile

Pro

Ile

415

val

Asn

Asn

Asn

Leu

Thr

240

Glu

Ala

Ile

Pro

ser

320

Lys

Lys

Asn

Asn

Arg

Pro

Gly

Ile

Tyr
480



Glu

Pro

Tyr

Asp

Pro

545

Leu

Asn

Gln

val

Ala

625

Leu

Leu

ser

Glu

Trp

Tyr

ser

Asn

Gly

Ile

val

530

Glu

Leu

Asn

Gln

Glu

Ile

Asp

690

Met

Gln

Lys

Asp

Leu

Pro

515

Asn

Gly

Glu

val

val
595

. Lys

Asn

Leu

Pro

AsSn

675

Asp

Thr

Ala

Tyr

Leu

Ser

500

Lys

Glu

Glu

GIn

Asn

580

Leu

Ile

Ile

Leu

Thr

660

Lys

Glu

Lys

Leu

Asn
740

Tyr

Leu

Asn

Pro

565

Lys

val

Ala

Gly

Gly

Ile

Asn

Lys

Ile

Gln

725

ser

Gln

Glu

Asp

Asn

Asn

550

Lys

Pro

Asp

Asp

Asn

630

Ala

Leu

Lys

Trp

Asn

710

Asn

Tyr
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val Ile Leu Asn Phe Asn Ser Glu Ser

Lys

Ser

val

535

val

Ile

val

Phe

Ile

615

Glu

Gly

val

val

Lys

Thr

Gln

Thr

Leu

Asn

520

Phe

Asn

Tyr

Gln

Thr

600

ser

Ala

Ile

Phe

Ile

680

Glu

Gln

val

Leu

Asn

505

Gly

Phe

Leu

Thr

Ala

585

Thr

Ile

Gln

Leu

Thr

665

Lys

val

Phe

Asn

Glu
745

490

Leu

Thr

Tyr

Thr

Phe

570

Ala

Glu

val

Lys

Leu

650

Ile

Ala

Tyr

Asn

Ala

730

Glu

Thr

ser

Leu

ser

555

Phe

Leu

Ala

val

Gly

Glu

Lys

Ile

Ser

Lys

715

Ile

Lys

Ile

Asp

Ser

Phe

Asn

Pro

620

Asn

Phe

Ser

Asn

Phe

700

Arg

Lys

Asn
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Gln

Ile

525

Ala

Ile

ser

val

Gln

605

Tyr

Phe

Glu

Phe

Asn

685

Ile

Lys

Thr

Glu

Asn

510

Glu

Gln

Asp

Glu

sSer

590

Lys

Ile

Lys

Pro

Leu

670

Ala

val

Glu

Ile

Leu
750

495

Asp

GIn

Lys

Thr

Phe

575

Trp

ser

Gly

Asp

Glu

655

Gly

Leu

Ser

Gln

Ile

735

Thr

Ala

Ala

His

val

Ala

560

Ile

Ile

Thr

Leu

Ala

640

Leu

Ser

Lys

Asn

Met

720

Glu

Asn
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Lys Tyr Asp Ile Lys GlIn ITle Glu Asn Glu Leu Asn GIn Lys val Ser
755 760 765

ITe Ala Met Asn Asn Ile Asp Arg Phe Leu Thr Glu Ser Ser Ile Ser
770 775 780

Tyr Leu Met Lys Leu Ile Asn Glu val Lys Ile Asn Lys Leu Arg Glu
785 790 795 800

Tyr Asp Glu Asn val Lys Thr Tyr Leu Leu Asn Tyr Ile Ile Gln His
805 810 815

Gly Ser Ile Leu Gly Glu Ser GIn GIn Glu Leu Asn Ser Met val Thr
820 825 830

Asp Thr Leu Asn Asn Ser Ile Pro Phe Lys Leu Ser Ser Tyr Thr Asp
835 840 845

Asp Lys Ile Leu Ile Ser Tyr Phe Asn Lys Phe Phe Lys Arg Ile Lys
850 855 860

Ser Ser Ser val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr val Asp
865 870 875 880

Thr Ser Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly Asp val Tyr Lys
885 890 895

Tyr Pro Thr Asn Lys Asn GIn Phe Gly Ile Tyr Asn Asp Lys Leu Ser
900 905 910

Glu val Asn Ile Ser Gln Asn Asp Tyr Ile Ile Tyr Asp Asn Lys Tyr
915 920 925

Lys Asn Phe Ser Ile Ser Phe Trp val Arg Ile Pro Asn Tyr AsSp Asn
930 935 940

Lys Ile val Asn val Asn Asn Glu Tyr Thr Ile ITe Asn Cys Met Arg
945 950 955 960

Asp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His Asn Glu Ile Ile
965 970 975

Trp Thr Leu Gln Asp Asn Ala Gly Ile Asn GIn Lys Leu Ala Phe Asn
980 985 990

Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn Lys Trp Ile Phe
995 1000 1005

val Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr Ile
1010 1015 1020
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Asn

Ile

Tyr

Glu

Asn

Asp

Ile

Ser

Lys

Arg

His

LysS

val

Asn

Thr

Thr

Gly

Gly
1025

His
1040

Thr
1055

Leu
1070

Thr
1085

Lys
1100

Asp
1115

Thr
1130

Ile
1145

Lys
1160

Leu
1175

Thr
1190

val
1205

Asn
1220

val
1235

Asn
1250

Trp
1265

Asn

val

Arg

Asp

Asn

Glu

Arg

Ile

Gln

Asn

Phe

Ile

Met

Asn

val

ser

Gln

Leu

Ser

Tyr

Glu

Ile

Tyr

Arg

Leu

Arg

Asp

Pro

Lys

Asn

Gly

Ala

Asn

Glu

Ile

Asp

Ile

Thr

Leu

Tyr

Lys

Leu

val

Gln

Leu

Ile

ser

Asn

ser

Gly

Lys

Asp

Asn

Gly

Glu

Lys

Leu

Asp

Ala

Asn

val

Tyr

Ser

val

Asn

Thr

Cys
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Gln
1030

Ile
1045

Ile
1060

Ile
1075

Asp
1090

Leu
1105

ser
1120

Asn
1135

Asn
1150

Tyr
1165

Ala
1180

ser
1195

Gly
1210

Ile
1225

Trp
1240

Phe
1255

Lys Ser Ile Leu Asn

Leu

Arg

Gln

Phe

Asn

Thr

Arg

Ser

Ile

ASp

Ser

Asn

Gly

Tyr

Trp

Phe

Tyr

Thr

Trp

val

Leu

Leu

Ser

Asn

Thr

Gly

Asn

Leu

Tyr

Asn

Lys

Phe

Leu

Gly

Leu

Ser

Tyr

Thr

Phe

Ala

Asn

Cys

Leu

Thr

Phe

Seite

Ile

Asn

Tyr

Asn

Lys

ser

Asn

val

Thr

Arg

Thr

Gly

His

Ile

25

1035

val
1050

Ile
1065

Ser
1080

Tyr
1095

Pro
1110

Asn
1125

Gly
1140

Asp
1155

Ala
1170

Thr
1185

Phe
1200

Met
1215

Phe
1230

Met
1245

Ser
1260

Leu

ASn

Phe

AsSn

Leu

Asn

Asn

Asn

ser

Asn

Asn

Asn

Lys

Arg

Glu

Gly

Cys

Asp

Glu

Leu

Asn

Ile

Lys

Leu

Lys

Lys

Gln

Phe

Ala

Asp

Glu

Asn

ser

Lys

Pro

Tyr

Phe

Arg

val

val

Thr

Glu

val

Lys

ASp

His

His



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

<220>
<223>

<400>

6
1272
PRT
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Artificial Sequence

clostridial neurotoxin with N-terminal lysine

6

Lys Thr Lys
1

Phe

Pro

Ile

Phe

65

Pro

val

Leu

Thr

Lys

145

Met

Leu

Ile

Met

Ile

Asn

Gly

Trp

50

His

Asn

Thr

Leu

Pro

130

Phe

Gly

Arg

val

Asn

210

His

Tyr

Gly
35

Ile

Pro

Tyr

Lys

Glu

115

Asp

Ser

Ala

Asn

Thr

195

Glu

Ser

Gly
Asn
20

Cys
Ile
Pro
Leu
Ile
100
Glu
Asn
Asn
Glu
Asn
180
Phe

Phe

Leu

Gly
5
Asp
Gln
Pro
Thr
Gln
85
Phe
Leu
GlIn
Gly
Pro
165
Tyr
Ser

Ile

His

Gly Gly Gly

Pro

Glu

Glu

ser

70

ser

Asn

ser

Phe

Ser

150

Asp

Met

Pro

Gln

Gly

val

Phe

Arg

55

Leu

Asp

Arg

Lys

His

135

Gln

Leu

Pro

Glu

Asp

Leu

Asn

Tyr

40

Asn

Lys

Glu

Ile

Ala

120

Ile

Asp

Phe

ser

Tyr

200

Pro

Tyr

Gly Gly Gly Pro Lys
10

Asp

25

Lys

val

Asn

Glu

Asn

105

Asn

Gly

Ile

Glu

Asn

185

ser

Ala

Gly

Arg Thr Ile

Ser Phe Asn

Ile Gly Thr
60

Gly Asp Ser
75

Lys Asp Arg

Asn Asn Leu

Pro Tyr Leu

Asp Ala Ser
140

Leu Leu Pro
155

Thr Asn Ser
170

His Gly Phe

Phe Arg Phe

Leu Thr Leu
220

Ala Lys Gly
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Leu

Ile

45

Thr

Ser

Phe

Ser

Asn

ser

Gly

Asn

205

Met

Ile

Ile

Tyr

30

Met

Pro

Tyr

Leu

Gly

110

Asn

val

val

Asn

Ser

190

Asp

His

Thr

Asn

15

Lys

Gln

Tyr

Asp

Glu

Ile

175

Asn

Glu

Thr

Ser

Lys

Asn

Asp

Asp

80

Ile

Ile

Asn

Ile

Ile

160

ser

Ala

Ser

Leu

Lys



225

Tyr

Thr

Ile

Tyr

Leu

305

Lys

Ile

Phe

Lys

Tyr

385

Leu

Lys

Ser

Ile

Asp

465

Asn

Ser

Thr

Asn

Thr

Lys

290

Leu

Asp

Phe

Gln

Leu

370

Asn

Asn

Ile

Leu

Asn

450

Asp

Asn

Glu

Ile

Ile

Ser

275

Lys

Asn

Ala

Lys

val

355

ser

Ile

Pro

Ile

val

435

Asn

Asn

Asn

ser

Thr

Glu

260

Ala

Ile

Pro

Ser

Lys

340

Lys

Asn

Asn

Arg

Arg

Pro

Gly

Ile

Tyr

Ala

Gln

245

Glu

Gln

Ala

Tyr

Gly

Leu

Cys

Leu

Asn

Ile

405

Phe

Arg

Glu

Asn

Glu

485

Pro

230

Lys

Phe

ser

Ser

Lys

310

Ile

Tyr

Arg

Leu

Leu

390

Cys

Gly

Leu

Thr

470

Asn

Gly
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Gln

Leu

Asn

Asp

Tyr

Ser

Gln

Asn

375

Lys

Thr

val

Ser

Phe

455

Pro

Asp

Leu

Asn

Thr

Asp

280

Leu

val

Ser

Phe

Thr

360

Asp

val

Pro

Arg

Lys

440

Phe

Lys

Leu

ser

235

Pro Leu Ile Thr Asn

Phe

265

Ile

ser

Phe

val

Thr

345

Tyr

ser

Asn

Ile

Gly

Ala

val

Glu

Asp

Asp

250

Gly

Tyr

Lys

Glu

Asn

330

Glu

Ile

Phe

Thr

410

Ile

Leu

Ala

Ile

Gln
490

Gly

Thr

val

Ala

315

Ile

Phe

Gly

Tyr

Arg

Gly

Ile

Asn

ser

Asp

475

val

Thr

AsSn

Gln

300

Lys

Asn

Asp

Gln

Asn

380

Gly

Arg

Thr

Asp

Glu

460

Asp

Ile

Glu Lys Leu
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Asp

Leu

285

val

Tyr

Lys

Leu

Tyr

365

Ile

GIn

Gly

Ser

Leu

445

Asn

Thr

Leu

Asn

Ile

Leu

270

Leu

ser

Gly

Phe

Ala

350

Lys

ser

Asn

Leu

Lys

Cys

Ser

val

Asn

Leu

Arg

255

Asn

Ala

Asn

Leu

Asn

335

Thr

Tyr

Glu

Ala

val

415

Thr

Ile

TYyr

Thr

Phe

495

Thr

240

Gly

Ile

Asp

Pro

Asp

320

Asp

Lys

Phe

Gly

Asn

400

Lys

Lys

Glu

Asn

ser

480

Asn

Ile



Gln

Ile

Ala

545

Ile

Ser

val

Gln

Tyr

625

Phe

Glu

Phe

Asn

Ile

705

Lys

Thr

Glu

Gln

AsSn

Glu

530

Gln

Asp

Glu

Ser

Lys

610

Ile

Lys

Pro

Leu

Ala

690

val

Glu

Ile

Leu

Lys

Lys

Thr

Phe

595

ser

Gly

ASp

Glu

Gly

Leu

Ser

Gln

Ile

Thr

755

val

500

Ala

His

val

Ala

Ile

580

Ile

Thr

Leu

Ala

Leu

660

Ser

Lys

Asn

Met

Glu

740

Asn

Ser

Tyr

Asp

Pro

Leu

565

Asn

Gln

val

Ala

Leu

645

Leu

Ser

Glu

Trp

Tyr

725

Ser

Lys

Ile

Ile

val

Glu

550

Leu

Asn

Gln

Asp

Leu

630

Glu

Ile

Asp

Arg

Met

710

Gln

Lys

Tyr

Ala

108454P502PC_SeqgListing_ST25.txt

Pro

Asn

535

Gly

Glu

val

val

Lys

615

Asn

Leu

Pro

Asn

Ala

Tyr

Asp

Met

505

Lys Tyr Asp Ser Asn Gly

520

Glu Leu

Glu Asn

Gln Pro

Asn Lys

585

Leu val
600

Ile Ala

Ile Gly

Leu Gly

Thr Ile

665

Lys Asn

Glu Lys

Lys Ile

Leu GIn

Asn Ser

745

Ile Lys
760

Asn Asn

Asn

Asn

Lys

570

Pro

Asp

Asp

AsSn

Ala

650

Leu

Lys

Trp

Asn

Asn

730

Tyr

Gln

val

val

555

Ile

val

Phe

Ile

Glu

635

Gly

val

val

Lys

Thr

715

Gln

Thr

Ile

Phe

540

Asn

Tyr

GIn

Thr

ser

620

Ala

Ile

Phe

Ile

Glu

700

Gln

val

Leu

Glu

Ile Asp Arg

- Seite 28

525

Phe

Leu

Thr

Ala

Thr

605

Ile

Gln

Leu

Thr

Lys

685

val

Phe

Asn

Glu

Asn

765

Phe

510

Thr

Tyr

Thr

Phe

Ala

590

Glu

val

Lys

Leu

Ile

670

Ala

Tyr

Asn

Ala

Glu

750

Glu

Leu

Ser

Leu

Ser

Phe

575

Leu

Ala

val

Gly

Glu

655

Lys

Ile

ser

Lys

Ile

735

Lys

Leu

Thr

Asp

Asp

ser

560

Ser

Phe

Asn

Pro

Asn

640

Phe

ser

Asn

Phe

Arg

Lys

Asn

Asn

Glu



108454P502PC_SeqListing_ST25.txt
770 775 780

Ser Ser Ile Ser Tyr Leu Met Lys Leu Ile Asn Glu val Lys Ile Asn
785 790 795 800

Lys Leu Arg Glu Tyr Asp Glu Asn val Lys Thr Tyr Leu Leu Asn Tyr
805 810 815

Ile Ile GIn His Gly Ser Ile Leu Gly Glu Ser Gln GIn Glu Leu Asn
820 825 830

Ser Met val Thr Asp Thr Leu Asn Asn Ser Ile Pro Phe Lys Leu Ser
835 840 845

Ser Tyr Thr Asp Asp Lys Ile Leu Ile Ser Tyr Phe Asn Lys Phe Phe
850 855 860

Lys Arg Ile Lys Ser Ser Ser val Leu Asn Met Arg Tyr Lys Asn Asp
865 870 875 880

Lys Tyr val Asp Thr Ser Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly
885 890 895

Asp val Tyr Lys Tyr Pro Thr Asn Lys Asn Gln Phe Gly Ile Tyr Asn
900 905 910

Asp Lys Leu Ser Glu val Asn Ile Ser Gln Asn Asp Tyr Ile Ile Tyr
915 920 925

ASp Asn Lys Tyr Lys Asn Phe Ser Ile Ser Phe Trp val Arg Ile Pro
930 935 940

Asn Tyr Asp Asn Lys Ile val Asn val Asn Asn Glu Tyr Thr Ile Ile
945 950 955 960

Asn Cys Met Arg Asp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His
965 970 975

Asn Glu ITe Ile Trp Thr Leu GIn Asp Asn Ala Gly Ile Asn GIn Lys
980 985 990

Leu Ala Phe Asn Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn
995 1000 1005

Lys Trp Ile Phe val Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser
1010 1015 1020

Lys Leu Tyr Ile Asn Gly Asn Leu Ile Asp GIn Lys Ser Ile Leu
1025 1030 1035

Asn Leu Gly Asn Ile His val Ser Asp Asn Ile Leu Phe Lys Ile
Seite 29



1040

val Asn
1055

I1e Phe
1070

Ser Asn
1085

Tyr Leu
1100

Pro Asn
1115

Asn Asn
1130

Gly Ile
1145

Asp Asn
1160

Ala ser
1175

Thr Asn
1190

Phe Asn
1205

Met Asn
1220

Phe Lys
1235

Met Arg
1250

ser Glu
1265

<210> 7
<211>

cys

Asp

Glu

Leu

Asn

Ile

Lys

Leu

Lys

Lys

Gln

Phe

Ala

Asp

Glu

3855

<212> DNA

<213>

ser

Lys

Pro

Tyr

Phe

Arg

val

val

Thr

Glu

val

Lys

Asp

His

His

Tyr

Glu

Asn

Asp

Ile

Ser

Lys

Arg

His

Lys

val

Asn

Thr

Thr

Gly

Thr

Leu

Thr

Lys

Asp

Thr

Ile

Lys

Leu

Thr

val

Asn

val

Asn

Trp

108454P502PC_SeqListing_ST25.txt

1045

Arg
1060

Asp
1075

Asn
1090

Glu
1105

Arg
1120

Ile
1135

Gln
1150

Asn
1165

Phe
1180

Ile
1195

Met
1210

Asn
1225

val
1240

Ser
1255

Gln
1270

Artificial Sequence

Tyr

Glu

Ile

Tyr

Arg

Leu

Arg

Asp

Pro

Lys

Asn

Gly

Ala

Asn

Glu

Ile

Thr

Leu

Tyr

Lys

Leu

val

Gln

Leu

Ile

Ser

Asn

ser

Gly

Lys

Gly

Glu

Lys

Leu

Asp

Ala

Asn

val

Tyr

ser

val

Asn

Thr

Cys

Ile

Ile

Asp

Leu

ser

Asn

Asn

Tyr

Ala

ser

Gly

Ile

Trp

Phe

Seite 30

1050

Arg Tyr Phe

1065

GlIn
1080

Phe
1095

Asn
1110

Thr
1125

Arg
1140

ser
1155

Ile
1170

Asp
1185

Ser
1200

Asn
1215

Thr

Trp

val

Leu

Leu

Ser

Asn

Thr

Gly

Asn

Leu

Tyr

Asn

Leu

Gly

Leu

Ser

Tyr

Thr

Phe

Ala

ASn

Cys

Leu

Thr

Phe

Asn

Tyr

Asn

Lys

Ile

Ser

Asn

val

Thr

Arg

Thr

Gly

His

Ile



<220>

<223> DNA

<400> 7
atggcatatc

aaaggtggcc
ctgtatatta
atctggatta
accagcctga
gaaaaagatc
agcggcggca
actccagata
ggctctcagg
gaaaccaaca
ggcagcattg
atgaacgaat
catggcctgt
ccgctgatta
gatctgaaca
tataaaaaaa
tataaagatg
gtgaacatca
ctggccacca
aaactgagca
aacctgaaag
attaccggcc
agcaaaacca
atcaacaacg
aacaccccga
gatcaggtga
aacctgacca
attgaacagc
ccggaaggcg
ccgaaaatct
gcggegetgt

cagaaaagca

108454P502PC_SeqListing_ST25.txt

encoding clostridial neurotoxin precursor

cgtatgatgt
cgaaaatcaa
aaccgggcgg
ttccggaacg
aaaacggcga
gcttcctgaa
ttctgctgga
accagtttca
acattctgct
gcagcaacat
cgattgtgac
ttattcagga
atggcgcgaa
ccaacattcg
ttattaccag
tcgcgtctaa
tgtttgaagc
acaaattcaa
aatttcaggt
acctgctgaa
tgaactttcg
gtggactagt
aaagcctggt
gcgaactgtt
aagaaattga
ttctgaactt
ttcagaacga
atgatgtgaa
aaaacaacgt
ataccttttt
ttgtgagctg

ccgtggataa

tccggattat
cagcttcaac
ttgccaggaa
taacgtgatt
tagcagctat
aatcgtgacc
agaactgagc
tattggtgat
gccgaacgtg
tagcctgegt
ctttagcccg
cccggegetg
aggcattacc
tggcaccaac
cgcgcagagce
actgagcaaa
gaaatatggc
cgacatcttc
gaaatgccgc
cgatagcatt
tggccagaac
gaaaaaaatt
gccgegtggce
trttgtggceg
tgataccgtg
taacagcgaa
tgcgtatatc
cgaactgaac
gaatctgacc
tagcagcgaa
gattcagcag

aattgcggat

gcagttcgtg
tataacgatc
ttttacaaaa
ggcaccaccc
tatgatccga
aaaatcttca
aaagcgaatc
gcgagcgcgg
attattatgg
aacaactata
gaatatagct
accctgatgc
accaaatata
attgaagaat
aacgatatct
gtgcaggtga
ctggataaag
aaaaaactgt
cagacctata
tacaacatca
gcgaatttaa
atccgttttt
agcaaagcgt
agcgaaaaca
accagcaata
agcgcaccgg
ccgaaatatg
gtgttrtttt
agctcaattg
ttcatcaaca
gtgctggttg
attagcattg

gtattattac
cggtgaacga
gcttcaacat
cgcaggattt
actatctgca
accgcatcaa
cgtatctggg
tggaaattaa
gcgcggaacc
tgccgagcaa
ttcgcttcaa
acgagctgat
ccatcaccca
ttctgacctt
ataccaacct
gcaatccgct
atgctagcgg
atagctttac
ttggccagta
gcgaaggcta
atccgcgtat
gcgtgegtag
taaatgattt
gctataacga
acaactacga
gcctgtctga
atagcaacgg
atctggatgc
ataccgcgct
acgtgaacaa
attttaccac

tggtgccgta

Seite 31

cagcaaaacc
tcgtaccatc
catgaaaaac
tcatccgecg
gtctgatgaa
caacaacctg
caacgataac
atttagcaac
ggacctgttt
ccatggtttt
cgataacagc
tcatagcctg
gaaacagaat
tggcggcacc
gctggecgat
gctgaatccg
catttatagc
cgaatttgat
taaatatttt
taacatcaac
tattaccccg
cattatcacc
atgcatcgaa
tgataacatc
aaacgatctg
tgaaaaactg
caccagcgat
gcagaaagtg
gctggaacag
accggtgcag
cgéagcgaac

tattggcctg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gccctgaaca
ggtgcgggca
accatcaaaa
aacgcgctga
tggatgacca
cagaaccagg
gaagaaaaaa
cagaaagtga
tacctgatga
gtgaaaacct
caagaactga
agctacaccg
agcagcagcg
gatagcaata
ggcatctaca
gataataaat
aaaatcgtga
ggctggaaag
attaaccaga
aaatggatct
ggcaacctga
atcctgttca
atcttcgata
accaacatcc
ctgaacgtgc
aacaacattc
attcagcgcg
tatatcaact
accaacaaag
gtgatgaaca
attggcctgc
atgcgtgatc

tggcaggaaa

<210> 8

ttggcaacga
ttctgctgga
gctttctggg
aagaacgtga
aaatcaacac
tgaacgcgat
acgaactgac
gcattgccat
aactgatcaa
acctgctgaa
acagcatggt
atgataaaat
tgctgaacat
tcaacattaa
acgataaact
ataaaaactt
acgtgaacaa
tgagcctgaa
aactggcctt
ttgtgaccat
tcgaccagaa
aaattgtgaa
aagaactgga
tgaaagattt
tgaaaccgaa
gtagcaccat
tgaacaatag
ttgtggccag
aaaaaaccat
gcgtgggcaa
tgggctttaa
ataccaacag

aatga

108454P502PC_SeqListing_ST25.txt

agcgcagaaa
atttgaaccg
cagcagcgat
tgaaaaatgg
ccagttcaac
taaaaccatc
caacaaatat
gaacaacatt
cgaagtgaaa
ctatattatt
taccgatacc
cctgatcagc
gcgttataaa
cggtgatgtg
gagcgaagtg
cagcatcagc
cgaatacacc
ccataacgaa
taactatggc
taccaacgat
aagcattctg
ctgcagctat
tgaaaccgaa
ctggggcaac
caactttatt
tctgctggec
cagcaccaac
caaaacccac
taaaatcagc
caactgtaca
agcggatacc

caacggctgc

ggcaacttta
gaactgctga
aacaaaaaca
aaagaagtgt
aaacgtaaag
atcgaaagca
gacatcaaac
gatcgctttc
atcaacaaac
cagcatggca
ctgaacaaca
tacttcaaca
aacgataaat
tataaatacc
aacattagcc
ttttgggtgc
atcattaact
atcatctgga
aacgcgaacg
cgtctgggeg
aacctgggca
acccgttata
attcagaccc
tatctgctgt
gatcgccgta
aaccgtctgt
gataacctgg
ctgtttccgce
agcagcggca
atgaacttca
gtggtggcga
ttttggaaét

aagatgcgct
ttccgaccat
aagtgatcaa
atagcttcat
aacaaatgta
aatacaacag
aaatcgaaaa
tgaccgaaag
tgcgcgaata
gcattctggg
gcattccgtt
aattcttcaa
acgtagatac
cgaccaacaa
agaacgatta
gtattccgaa
gcatgcgtga
ccctgcagga
gcattagcga
atagcaaact
acattcatgt
ttggcatccg
tgtatagcaa
acgataaaga
aagatagcac
atagcggcat
tgcgtaaaaa
tgtatgcgga
accgttttaa
aaaacaacaa
gcacctggta

ttattagcga

Seite 32

ggaactgctg
tctggtgttt
agcgattaac
tgtgtctaac
tcaggcgctg
ctacaccctg
tgaactgaac
cagcattagc
tgatgaaaac
cgaaagccag
taaactgagc
acgcatcaaa
cagcggctat
aaaccagttc
tatcatctac
ctacgataac
taacaacagc
taacgccggc
ttacatcaac
gtatattaac
gagcgataac
ctatttcaac
cgaaccgaac
atattatctg
cctgagcatt
taaagtgaaa
cgatcaggtg
taccgcgacc
ccaggtggtg
cggcaacaac
ttatacccac

agaacatggc

1980
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
3540
3600
3660
3720
3780
3840
3855



<211>
<212>
<213>

DNA
<220>
<223>

<400> 8
atggcatatc

aaaggtggtg
accatcctgt
aaaaacatct
ccgccgacca
gatgaagaaa
aacctgagcg
gataacactc
agcaacggct
ctgtttgaaa
ggttttggca
~aacagcatga
agcctgcatg
cagaatccgc
ggcaccgatc
gccgattata
aatccgtata
tatagcgtga
tttgatctgg
tattttaaac
atcaacaacc
accccgatta
atcaccagca
atcgaaatca
aacatcaaca
gatctggatc
aaactgaacc
agcgatattg
aaagtgccgg

gaacagccga

3861

cgtatgatgt
gcggcccgaa
atattaaacc
ggattattcc
gcctgaaaaa
aagatcgctt
gcggcattct
cagataacca
ctcaggacat
ccaacagcag
gcattgcgat
acgaatttat
gcctgtatgg
tgattaccaa
tgaacattat
aaaaaatcgc
aagatgtgtt
acatcaacaa
ccaccaaatt
tgagcaacct
tgaaagtgaa
ccggeegtgg
aaaccaaaag
acaacggcga
ccccgaaaga
aggtgattct
tgaccattca
aacagcatga
aaggcgaaaa

aaatctatac
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Artificial Sequence

tccggattat
aatcaacagc
gggcggttgce
ggaacgtaac
cggcgatagc
cctgaaaatc
gctggaagaa
gtttcatatt
tctgctgecg
caacattagc
tgtgaccttt
tcaggacccg
cgcgaaaggc
cattcgtggc
taccagcgcg
gtctaaactg
tgaagcgaaa
attcaacgac
tcaggtgaaa
gctgaacgat
ctttcgtggc
actagtgaaa
cctggtgecg
actgtttttt
aattgatgat
gaactttaac
gaacgatgcg
tgtgaacgaa
caacgtgaat

cttttttagc

gcagttcgtg
ttcaactata
caggaatttt
gtgattggca
agctattatg
gtgaccaaaa
ctgagcaaag
ggtgatgcga
aacgtgatta
ctgcgtaaca
agcccggaat
gcgctgaccc
attaccacca
accaacattg
cagagcaacg
agcaaagtgc
tatggcctgg
atcttcaaaa
tgccgccaga
agcatttaca
cagaacgcga
aaaattatcc
cgtggcagca
gtggcgagceg
accgtgacca
agcgaaagcg
tatatcccga
ctgaacgtgt
ctgaccagct

agcgaattca

DNA encoding clostridial neurotoxin precursor 2

gtattattac
acgatccggt
acaaaagctt
ccaccccgcea
atccgaacta
tcttcaaccg
cgaatccgta
gcgcggtgga
ttatgggcgce
actatatgcc
atagctttcg
tgatgcacga
aatataccat
aagaatttct
atatctatac
aggtgagcaa
ataaagatgc
aactgtatag
cctatattgg
acatcagcga
atttaaatcc
gtttttgcgt
aagcgttaaa
aaaacagcta
gcaataacaa
caccgggcct
aatatgatag
ttttttatct
caattgatac

tcaacaacgt

Seite 33

cagcaaaacc
gaacgatcgt
caacatcatg
ggattttcat
tctgcagtct
catcaacaac
tctgggcaac
aattaaattt
ggaaccggac
gagcaaccat
cttcaacgat
gctgattcat
cacccagaaa
gacctttggc
caacctgctg
tccgctgetg
tagcggcatt
ctttaccgaa
ccagtataaa
aggctataac
gcgtattatt
gcgtggcatt
tgatttatgc
taacgatgat
ctacgaaaac
gtctgatgaa
caacggcacc
ggatgcgcag
cgcgetgctg

gaacaaaccg

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

1020
1080
1140
1200
1260

1320
1380
1440
1500
1560
1620
1680
1740
1800



gtgcaggcgg
gcgaaccaga
ggcctggcecc
ctgctgggtg
gtgtttacca
attaacaacg
tctaactgga
gcgctgcaga
accctggaag
ctgaaccaga
attagctacc
gaaaacgtga
agccagcaag
ctgagcagct

atcaaaagca

ggctatgata

cagttcggca
atctacgata
gataacaaaa
aacagcggct
gccggcatta
atcaacaaat
attaacggca
gataacatcc
ttcaacatct
ccgaacacca
tatctgctga
agcattaaca
gtgaaaattc
caggtgtata
gcgaccacca
gtggtggtga
aacaacattg

acccacatgc

cgctgtttgt
aaagcaccgt
tgaacattgg
cgggcattct
tcaaaagctt
cgctgaaaga
tgaccaaaat
accaggtgaa
aaaaaaacga
aagtgagcat
tgatgaaact
aaacctacct
aactgaacag
acaccgatga
gcagcgtgct
gcaatatcaa
tctacaacga
ataaatataa
tcgtgaacgt
ggaaagtgag
accagaaact
ggatctttgt
acctgatcga
tgttcaaaat
tcgataaaga
acatcctgaa
acgtgctgaa
acattcgtag
agcgcgtgaa
tcaactttgt
acaaagaaaa
tgaacagcgt
gcctgetggg
gtgatcatac
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gagctggatt
ggataaaatt
caacgaagcg
gctggaattt
tctgggcagce
acgtgatgaa
caacacccag
cgcgattaaa
actgaccaac
tgccatgaac
gatcaacgaa
gctgaactat
catggttacc
taaaatcctg
gaacatgcgt
cattaacggt
taaactgagc
aaacttcagc
gaacaacgaa
cctgaaccat
ggcctttaac
gaccattacc
ccagaaaagc
tgtgaactgc
actggatgaa
agatttctgg
accgaacaac
caccattctg
caatagcagc
ggccagcaaa
aaccattaaa
gggcaacaac
ctttaaagcg

CcadaCagcaac

cagcaggtgc
gcggatatta
cagaaaggca
gaaccggaac
agcgataaca
aaatggaaag
ttcaacaaac
accatcatcg
aaatatgaca
aacattgatc
gtgaaaatca
attattcagc
gataccctga
atcagctact
tataaaaacg
gatgtgtata
gaagtgaaca
atcagctttt
tacaccatca
aacgaaatca
tatggcaacg
aacgatcgtc
attctgaacc
agctataccc
accgaaattc
ggcaactatc
tttattgatc
ctggccaacc
accaacgata
acccacctgt
atcagcagca
tgtacaatga
gataccgtgg
ggctgctttt

tggttgattt
gcattgtggt
actttaaaga
tgctgattcc
aaaacaaagt
aagtgtatag
gtaaagaaca
aaagcaaata
tcaaacaaat
gctttctgac
acaaactgcg
atggcagcat
acaacagcat
tcaacaaatt
ataaatacgt
aatacccgac
ttagccagaa
gggtgcgtat
ttaactgcat
tctggaccct
cgaacggcat
tgggcgatag
tgggcaacat
gttatattgg
agaccctgta
tgctgtacga
gccgtaaaga
gtctgtatag
acctggtgcg
ttccgetgta
gcggcaaccg
acttcaaaaa
tggcgagcac

ggaactttat

Seite 34

taccaccgaa
gccgtatatt
tgcgctggaa
gaccattctg
gatcaaagcg
cttcattgtg
aatgtatcag
caacagctac
cgaaaatgaa
cgaaagcagc
cgaatatgat
tctgggcgaa
tccgtttaaa
cttcaaacgc
agataccagc
caacaaaaac
cgattatatc
tccgaactac
gcgtgataac
gcaggataac
tagcgattac
caaactgtat
tcatgtgagc
catccgctat
tagcaacgaa
taaagaatat
tagcaccctg
cggcattaaa
taaaaacgat
tgcggatacc
ttttaaccag
caacaacggc
ctggtattat

tagcgaagaa

1860
1920
1980
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
3540
3600
3660
3720
3780
3840
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catggctggc aggaaaaatg a

<210> 9
<211>
<212>
<213>

<220>
<223>

<400> 9
atggcatatc

DNA

aaaggtggcg
gtgaacgatc
ttcaacatca
caggattttc
tatctgcagt
cgcatcaaca
tatctgggca
gaaattaaat
gcggaaccgg
ccgagcaacc
cgcttcaacg
gagctgattc
atcacccaga
ctgacctttg
accaacctgc
aatccgctgce
gctagcggca
agctttaccg
ggccagtata
gaaggctata
ccgcgtatta
gtgcgtggca
aatgatttat
tataacgatg
aactacgaaa
ctgtctgatg

agcaacggca

3873

cgtatgatgt
gtggcggtgg
gtaccatcct
tgaaaaacat
atccgccgac
ctgatgaaga
acaacctgag
acgataacac
ttagcaacgg
acctgtttga
atggttttgg
ataacagcat
atagcctgca
aacagaatcc
gcggcaccga
tggccgatta
tgaatccgta
tttatagcgt
aatttgatct
aatattttaa
acatcaacaa
ttaccccgat
ttatcaccag
gcatcgaaat
ataacatcaa
acgatctgga
aaaaactgaa

ccagcgatat

Artificial Sequence

tccggattat
tggcggcccg
gtatattaaa
ctggattatt
cagcctgaaa
aaaagatcgc
cggcggeatt
tccagataac
ctctcaggac
aaccaacagc
cagcattgcg
gaacgaattt
tggcctgtat
gctgattacc
tctgaacatt
taaaaaaatc
taaagatgtg
gaacatcaac
ggccaccaaa
actgagcaac
cctgaaagtg
taccggccgt
caaaaccaaa
caacaacggc
caccccgaaa
tcaggtgatt
cctgaccatt

tgaacagcat

gcagttcgtg
aaaatcaaca
ccgggeggtt
ccggaacgta
aacggcgata
ttcctgaaaa
ctgctggaag
cagtttcata
attctgctgc
agcaacatta
attgtgacct
attcaggacc
ggcgcgaaag
aacattcgtg
attaccagcg
gcgtctaaac
tttgaagcga
aaattcaacg
tttcaggtga
ctgctgaacg
aactttcgtg
ggactagtga
agcctggtgce
gaactgtttt
gaaattgatg
ctgaacttta
cagaacgatg
gatgtgaacg
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gtattattac
gcttcaacta
gccaggaatt
acgtgattgg
gcagctatta
tcgtgaccaa
aactgagcaa
ttggtgatgc
cgaacgtgat
gcctgegtaa
ttagcccgga
cggcgcetgac
gcattaccac
gcaccaacat
cgcagagcaa
tgagcaaagt
aatatggcct
acatcttcaa
aatgccgcca
atagcattta
gccagaacgc
aaaaaattat
cgcgtggceag
ttgtggcgag
ataccgtgac
acagcgaaag
cgtatatccc

aactgaacgt

cagcaaaacc
taacgatccg
ttacaaaagc
caccaccccg
tgatccgaac
aatcttcaac
agcgaatccg
gagcgcggtg
tattatgggc
caactatatg
atatagcttt
cctgatgcac
caaatatacc
tgaagaattt
cgatatctat
gcaggtgagc
ggataaagat
aaaactgtat
gacctatatt
caacatcagc
gaatttaaat
ccgtttttge
caaagcgtta
cgaaaacagc
cagcaataac
cgcaccgggc
gaaatatgat

gtttttttat

3861

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



ctggatgcgc
accgecgctgce
gtgaacaaac
tttaccaccg
gtgccgtata
gatgcgctgg
ccgaccattc
gtgatcaaag
agcttcattg
caaatgtatc
tacaacagct
atcgaaaatg
accgaaagca
cgcgaatatg
attctgggcg
attccgttta
ttcttcaaac
' gtagatacca
accaacaaaa
aacgattata
attccgaact
atgcgtgata
ctgcaggata
attagcgatt
agcaaactgt
attcatgtga
ggcatccgct
tatagcaacg
gataaagaat
gatagcaccc
agcggcatta
cgtaaaaacg
tatgcggata

cgttttaacc

agaaagtgcc
tggaacagcc
cggtgcaggc
aagcgaacca
ttggcctggce
aactgctggg
tggtgtttac
cgattaacaa
tgtctaactg
aggcgctgea
acaccctgga
aactgaacca
gcattagcta
atgaaaacgt
aaagccagca
aactgagcag
gcatcaaaag
gcggctatga
accagttcgg
tcatctacga
acgataacaa
acaacagcgg
acgccggcat
acatcaacaa
atattaacgg
gcgataacat
atttcaacat
aaccgaacac
attatctgct
tgagcattaa
aagtgaaaat
atcaggtgta

ccgcgaccac

aggtggtggt
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ggaaggcgaa
gaaaatctat
ggcgctgttt
gaaaagcacc
cctgaacatt
tgcgggcatt
catcaaaagc
cgcgctgaaa
gatgaccaaa
gaaccaggtg
agaaaaaaac
gaaagtgagc
cctgatgaaa
gaaaacctac
agaactgaac
ctacaccgat
cagcagcgtg
tagcaatatc
catctacaac
taataaatat
aatcgtgaac
ctggaaagtg
taaccagaaa
atggatcttt
caacctgatc
cctgttcaaa
cttcgataaa
caacatcctg
gaacgtgctg
caacattcgt
tcagcgcgtg
tatcaacttt
caacaaagaa

gatgaacagc

aacaacgtga
acctttttta
gtgagctgga
gtggataaaa
ggcaacgaag
ctgctggaat
tttctgggca
gaacgtgatg
atcaacaccc
aacgcgatta
gaactgacca
attgccatga
ctgatcaacg
ctgctgaact
agcatggtta
gataaaatcc
ctgaacatgc
aacattaacg
gataaactga
aaaaacttca
gtgaacaacg
agcctgaacc
ctggccttta
gtgaccatta
gaccagaaaa
attgtgaact
gaactggatg
aaagatttct
aaaccgaaca
agcaccattc
aacaatagca
gtggccagca
aaaaccatta

gtgggcaaca

atctgaccag
gcagcgaatt
ttcagcaggt
ttgcggatat
cgcagaaagg
ttgaaccgga
gcagcgataa
aaaaatggaa
agttcaacaa
aaaccatcat
acaaatatga
acaacattga
aagtgaaaat
atattattca
ccgataccct
tgatcagcta
gttataaaaa
gtgatgtgta
gcgaagtgaa
gcatcagctt
aatacaccat
ataacgaaat
actatggcaa
ccaacgatcg
gcattctgaa
gcagctatac
aaaccgaaat
ggggcaacta
actttattga
tgctggccaa
gcaccaacga
aaacccacct
aaatcagcag

actgtacaat
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ctcaattgat
catcaacaac
gctggttgat
tagcattgtg
caactttaaa
actgctgatt
caaaaacaaa
agaagtgtat
acgtaaagaa
cgaaagcaaa
catcaaacaa
tcgectttctg
caacaaactg
gcatggcagc
gaacaacagc
cttcaacaaa
cgataaatac
taaatacccg
cattagccag
ttgggtgcgt
cattaactgc
catctggacc
cgcgaacggc
tctgggcgat
cctgggcaac
ccgttatatt
tcagaccctg
tctgctgtac
tcgccgtaaa
ccgtctgtat
taacctggtg
gtttccgctg
cagcggcaac

gaacttcaaa

1740
1800
1860
1920
1980
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
3540
3600
3660
3720
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aacaacaacg gcaacaacat tggcctgctg ggctttaaag cggataccgt ggtggcgagce

acctggtatt atacccacat gcgtgatcat accaacagca acggctgctt ttggaacttt

attagcgaag aacatggctg gcaggaaaaa tga

<210> 10

<211> 7

<212> PRT

<213> Grifola frondosa
<400> 10

val Arg Gly Ile Ile Thr Ser
1 5

<210> 11

<211> 7

<212> PRT

<213> Artificial sequence

<220>

<223> artificial cleavage sequence for Lys-N
<400> 11

Met Lys Gly Gly Ile Asn Ser
1 5

<210> 12

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> artificial cleavage sequence for Lys-N
<400> 12

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala Lys Gly Gly Ggy Gly
1 5 10 1

Pro Lys Ile Asn Ser
20

<210> 13

<211> 26

<212> PRT

<213> Artificial Sequence
<220>

<223> artificial cleavage sequence for Lys-N
<400> 13

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala Lys Gly Gly Gly Gly
1 5 10 15

Lys Gly Gly Gly Gly Pro Lys Ile Asn Ser
20 25
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<210> 14
<211> 30
<212> PRT

<213> Artificial Sequence

<220> )
<223> artificial cleavage sequence

<400> 14

Met Ala Tyr Pro Tyr Asp val Pro Asp
1 5

Thr Ser Lys Thr Lys Gly Gly Gly Gly
20 25

<210> 15

<211> 34

<212> PRT

<213> Artificial Sequence
<220>

<223> artificial cleavage sequence
<400> 15

Met Ala Tyr Pro Tyr Asp val Pro Asp
1 5

Thr Ser Lys Thr Lys Gly Gly Gly Gly
20 25

Asn Ser

<210> 16

<211> 28

<212> PRT

<213> Artificial Sequence
<220>

<223> artificial cleavage sequence
<400> 16

Met Ala Tyr Pro Tyr Asp val Pro Asp
1 5

Thr Ser Lys Gly Gly Gly Gly Pro Lys
20 25

<210> 17

<211> 24

<212> PRT

<213> Artificial Sequence
<220>

<223> artificial cleavage sequence

<400> 17

for Lys-N
Tyr Ala val Arg Gly Ile Ile
15

10

Pro Lys Ile Asn Ser

for Lys-N
Tyr Ala val Arg Gly Ile Ile
15

10

Gly Gly Gly Gly Pro Lys Ile
30

for Lys-N
Tyr Ala val Arg Gly Ile Ile
15

10

Ile Asn Ser

for Lys-N
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Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala val Arg Gly Ile Ile
1 5 10 15

Thr Ser Lys Pro Lys Ile Asn Ser
20

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

<220>
<223>

<400>

1

Thr Ser Lys Thr Pro Lys Ile Asn Ser
20

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

<220>
<223>

<400>

18

25

PRT

Artificial Sequence

artificial cleavage sequence for Lys-N

18

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala val Arg Gly Ile Ile
5

10 15

25

19
26
PRT
Artificial Sequence

artificial cleavage sequence for Lys-N

19

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala val Arg Gly Ile Ile
1 5 1 15

Thr Ser Lys Thr Lys Pro Lys Ile Asn Ser
20 25

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

<220>
<223>

<400>

1

20

28

PRT

Artificial Sequence

artificial cleavage sequence for Lys-N
20

Met Ala Tyr Pro Tyr Asp val Pro Asp Tyr Ala val Arg Gly Ile Ile
5 15

10

Thr Ser Lys Thr Lys Gly Gly Pro Lys Ile Asn Ser
20 25
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