<110>

<120>

<130>

<150>
<151>

<160>
<170
<210>
<211>

<212>
<213>

Steward, Lance E.

Ghanshani, Sanjiv
Fernandez-salas, Ester
Gilmore, Marcella A.
Francis, Joseph
Aoki, Kei Roger

<400 1

Met
1

val
va'l
Asp
Ala
65

Asp
Arg
Arg
val
Arg
145
Ile
Arg
Thr
Gly
Leu
225
Arg
Glu
Phe
Lys

Gly
305

Pro
Asp
Lys
Thr
50

LYS
Asn
Ile
Gly
Ile
130
Ser
GIn
Ash
Fhe
Ala
210
Ile
val
val
Ile
Phe

290
Thr

Phe
Ile
Ala
35

rhe
GIn
Glu
Tyr
Tie
1315
ASp
GHu
Phe
Gly
Gly
195
Gly
His
Phe
Ser
Asp
275
Lys

Thr

val
Ala
20

rhe
Thr
val
Lys
Ser
160
Pro
Thr
Glu
Glu
Tyr
180
rhe
Lys
Ala
Lys
Phe
260
ser
Asp

Ala
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537

Agn Lys GlIn

Tyr
Lys
Asn
Pro
ASp
85

Thr
Phe
Ash
Ley
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu
Leu
Ile

Ser

Ile
Ile
Pro
val
70

Asn
Asp
Trp
Cys
Asn
150
Lys
Ser
Giu
Ala
His
230
Asn
Glu
Gin
Ala

Leu
310

LYS
His
Glu
55

Ser
Tyr
Leu
Gly
Ile
135
Leay
ser
Thr
Ser
Thr
215
Arg
Thr
Leu
Glu
Ser

295
Gln

Phe
Ile
Asn
40

Glu
Tyr
Leu
Gly
Gly
120
AsSn
val
Phe
Gin
Leu
200
Asp
Leu
Asn
Arg
Asn
280
Thr

Tyr
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SEQUENCE LISTING

Degradahle Clostridial Toxins

FastSEQ for windows version 4.

1

1296
PRT
Clostridium botulinum

Ash
Pro
25

Lys
Gly
TYyr
LysS
Arg
105
Ser
val
Ile
Gly
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Glu
Leu

Met

Tyr
10

Asn
ITe
ASpP
ASD
Gly
a0

Met
Thr

Ile

His
170
Ile
val
Ala
Gly
Tyr
250
Phe
Phe
ASn

Lys

Page 1

LyS
Ala
Trp
Ley
Ser
75

val
lLeu
Ile
Gln
Gly
155
Glu
ATQ
ASp
val
Ile
235
Tyr
Gly
Arg
Lys

Asn
315

Asp
Gly
val
Asn
Thr
Thr
Leu
Asp
Pro
140
Pro
val
Phe
Thr
Thr
220
Ala
Glu
Gly
Leu
Ala

300
val

Pro
GIn
Ile
45

Pro
Tyr
LyS
Thr
Thr
125
ASD
Ser
Leu
Ser
Asn
205
Leu
Ile
Met
His
Tyr
285
LyS

Phe

val
Met
30

Pro
Pro
Leu
Leu
Ser
110
Glu
Gly
Ala
Asn
Pro
180
Pro
Ala
Asn
ser
Asp
270
Tyr
Ser

Lys

Asn
Gln
Glu
Pro
ser
rhe
95

Ile
Leu
ser
ASp
Leu
175
ASD
l.eu
His
Pro
Gly
255
Ala
Tyr
Ile

Glu

Gly
Pro
Arg
Glu
Thr
80

Glu
val
Lys
Tyr
Ite
160
Thr
Phe
ey
Glu
Asn
240
Leu
Lys
Asn
val

Lys
320



Tyr
Lys
Asn
Phe
Thr
385
rhe
Lys
Gly
Ala
Ser
465
Ile
Asp
Glu
Glu
Leu
545
His
Ley
Lys
GIn
Asp
625
Leu
Ile
Ile
val
Lys
705
val
Glu
Gin
L.ey
ASh
785
Ile
Asp
Glin

Ile

Leu
Phe
Phe
Asp
370
Iie
Asn
Asn
Ile
Lau
450
Pro
Thr
Leu
Asn
Leu
530
Asp
Gly
Asn
val
Leu
610
Lys
Asn
Phe
Pro
Leu
690
Trp
Asn
Asn
Tyr
Ser
770
Lys
Pro
Ala
val

Pro
850

Leu
ASp
val
355
Lys
Tyr
Gly
Phe
ITe
435
Asn
ser
Ser
Ile
Ile
515
Met
Lys
Lys
Pro
Asn
595
val
Ile
Ile
Ser
val
675
Thr
ASp
Thr
Gin
Thr
755
Ser
Phe
Tyr
Leu
ASD

835
Phe

Ser
Lys
340
Lys
Ala
ASp
Gin
Thr
420
Thr
ASp
Glu
Asp
Gln
500
Ser
Pro
Tyr
Ser
ser
580
Lys
TYr
Ala
Gly
Gly
660
Leu
val
Glu
GlIn
Ala
740
Glu
Lys
l.eu
Gly
Leu
320
Arg

Gin

Glu
325
L.eu
Phe
val
Gly
AsSnh
405
Gly
Ser
Ley
Asp

Thr

485"

Gln
Ile
Asn
Thr
Arg
565
Arg
Ala
Asp
Asp
Asn
645
Ala
Gly
cln
val
Ile
725
Glu
Glu
Leu
Asn
val
805
Lys
Leu

Leu

Asp
TYr
Phe
Phe
Phe
390
Thr
Ley
Lys
Cys
ASh
470
Asn
Tyr
Glu
Ile
Met
550
Ile
val
Thr
Phe
Ile
630
Met
val
Thr
Thr
Tyr
710
ASp
Ala
Glu
Asn
Gln
790
Lys
Tyr
Lys

Ser

Thr
Lys
Lys
Lys
375
Asn
Glu
Phe
Thr
Ile
455
Phe
Ile
Tyr
ASn
Glu
535
Phe
Ala
Tyr
Glu
Thr
615
Thr
Leu
Ile
rPhe
Ile
695
Lys
Ley
Thr
LYS
Glu
775
Cys
Arg
Ile
Asp

Lys
855

ser
Met
val
360
Ile
Leu
Ie
Glu
Lys
440
Lys
Thr
Glu
Leu
Leu
520
Arg
His
Leu
Thr
Ala
600
Asp
Ile
Tyr
Leu
Ala
680
Asp
Tyr
Ile
Lys
Asn
760
ser
Ser
ey
Tyr
Lys

840
Tyr

17994-PCT-Seqlist

Gly
Leuy
345
Leu
Asn
Arg
Asn
Phe
425
Ser
val
Asn
Ala
Thr
505
Ser
Phe
Tyr
Thr
Phe
585
Ala
Glu
ITe
L.ys
Leu
665
Leu
Asn
Ile
Arg
Ala
745
Asn
Ile
val
Glu
ASD
825
va'l

val

Lys
330
Thr
Ash
Ile
Asn
Asn
410
Tyr
l.eu
Asn
Asp
Ala
490
Phe
ser
Pro
L.eu
Asn
570
Phe
Met
Thr
Ile
ASD
650
Glu
val
Ala
val
Lys
730
Ile
ITe
Asn
ser
Asp
810
AsSn
Ash

Asp

Phe
Glu
Arg
val
Thr
395
Met
LysS
ASp
ASn
Leu
475
Glu
Asn
Asp
Asn
Arg
5585
Ser
Sar
Phe
Ser
Pro
635
ASD
Phe
Ser
Leu
Thr
715
Lys
Ile
AsSh
Lys
TYr
795
Phe
Arg
Asn

ASnH

Page 2

Ser
e
Lys
Pro
380
Asn
Asn
Leu
Lys
Trp
460
Asnh
Glu
Phe
Ile
Gly
540
Ala
val
ser
Leu
Glu
620
Tyr
Phe
Ile
TYTr
Ser
700
Ash
Met
Asn
Phe
Ala
780
Leu
ASp
Gly
Thr

Gin
860

val
Tyr
Thr
365
Lys
l.ey
Phe
Leu
Gly
445
ASp
Lys
Asn
ASp
ITe
525
Lys
Gln
Ash
Asp
Gly
605
val
Tle
val
Pro
Ile
685
Lys
Trp
LYS
Tyr
Asn
765
Met
Met
Ala
Thr
Leu

845
Arg

Asp
Ther
350
Tyr
val
Ala
Thr
Cys
430
Tyt
Ley
Gly
Ile
ASn
510
Gly
Lys
Glu
Glu
Tyr
590
Trp
Ser
Gly
Gly
Glu
670
Ala
Arg
Leu
Glu
Gin
750
Ile
Ile
Asn
Ser
Leu
830
Ser

Leu

Lys
335
Glu
Leu
Asn
Ala
Lys
415
val
Asn
Phe
Glu
Ser
495
Glu
Gin
Tyr
Phe
Ala
575
val
val
Thr
Pro
Ala
655
Ite
Ash
Asnh
Ala
Ala
735
Tyr
Asp
Asn
Ser
Leu
815
Ile
Thr

Leu

Leu
ASp
Asn
Tyr
ASn
400
Leu
Arg
Lys
Phe
Glu
480
Ley
Pro
Leu
Glu
Glu
560
Leu
LLys
Glu
Thr
Ala
640
Leu
Ala
Lys
Glu
Lys
720
Leu
ASh
Asp
Ile
Met
300
LYs
Gly
Asp

Ser



Thr Phe Thr Glu

865
Leu Arg Tyr Glu
Tie
900

Leu

Lys Ile Asn
Gin
915

Ala

Gin Ile

ASH Ile
930

Trp

LysS
Phe Ile
945
Glu

Arg

Tyr Thr Ile

Ser Leu Asn Tyr

980
Gin Arg
995

Ile

Ite Lys

ASp Tyr Ash

1010
AsSn Asn Ser
1025

Ile Ser

Lys

Asn Leu

Leu Asp Gly Cys
1060
Phe Asp
1075

GIn

Asn Leu
AsSp Asn Ser
1090
Leu Gln Tyr

1105
Lys Tyr val

Asp
Asp
Lys Gly Pro Arg
1140
Ser Leu Tyr Arg
1155
Asn Lys Asp Asn
1170
val val
1185
Gly

Lys Asnh

val Glu Lys

Gin val
1220

Cys Lys

1235

Leu Ser

Asn Lys
Ile
1250
Trp Tyr Asn

Phe Gly phe
Asn
1265
Ser Trp Glu Phe

<2 10>
<211> 1296
<212> PRT
<213> Clostridiu

<400> 2
Met Pro Phe val
1
val Asp Ile Ala
20

2

val Lys Ala pPhe
35

Tvyr
Ser
885
Gly
Phae
val
Ile
Ile
965
Gly
val
Arg
Ile
Gly

1045
Arg

17984-pPCT-Seglist

Ile Ile
870

Asn

Lys Asn

His Leu Ile

Ser val Asn
905

Ser

Lys

Glu
920
Ser

Asn Leu

ASh
935
Lys

Tyr Met

Pro Phe
950

Ash

Tyr

Cys Met Glu

Glu Ile Ile Trp
985
Phe Tyr

val Lys

1000
Ile Phe val
1015

ITe Asn Gly
1030

Asn Ile His Ala

Trp

Asp Thr His Arg

Ile
Asp
890
Phe
Ser
Tyr
Asn
Asn
970
Thr
Ser
Thr
Arg
Ser

1050
Tyr

Asn Thr Ser Ile

875
Leu

ser Arg Tyr

Asp Pro Ile Asp
910

Glu val

925
Phe

Lys Ile

Glu Asn
940
Ile

Ser

ser ser
955

Asn

Leu

Ser Gly Trp
Thr
990

Asn

Leu Gln Asp
Ile
1005
Thr Asn Asn
1020

I7e Asp GIn

Gln Met

Ile

Leu
1035
Asn Asn Ile Met

Ile Trp Ile Lys

Leu
Ala
895
Lys
Ile
Thr
Asn
LYyS
975
GIn
Ile
Arg
Lys

phe

1055

Tyr

Glu Leu Asn
1080
Ser Gly Ile
1095
Pro Tyr
1110
Asn Asn

Lys
Asn

LYS Tyr

val val
1125

Gly Ser val Met
Phe
1160
Asn

Gly Thr Lys

Ile val Arg
1175
Lys Glu Tyr
1120
Ile Leu
1205
val val

Arg

ser Ala

Met Lys
G1n
1240
ASh

Met Asn Leu
Phe
1255
Ile Glu

His Gln

Arg Gln

1270
Ile pro val Asp
1285

m botulinum

Agn Lys Gin Phe

Tyr Ile Lys Ile

Asn
40

Lys Ile His

1065

Glu Lys Glu

Leu Lys Asp

Met Leu Asn
1115
Ite Arg
1130

Thr Asn

Gly

Thr
1145
ITe ITe Lys

Asn ASp Arg

Ala Thr
1195

Glu Ile

1210

LYS Asn

Leu
Leu

Ser
1225
ASp Asn Asn

Asn Ile Ala
Ser Ser
1275
Gly Trp
1290

Arg

Asp

Asn Tyr Lys
10

Pro Asn Ala
25
Lys Ite Trp

Page 3

1070
Ile Lys Asp Leu
1085
phe Trp Gly Asp
1100
Leu Tyr Asp Pro

Gly Tyr Met Tyr

1135

Ite Tyr teu Asn
1150
Lys Tyr Ala Ser
1165
val Tyr Ile Asn
1180
Asn Ala Ser Gln

Pro Asp val Gly
1215

Asp Gln Gly Ile
1230
Gly Asn Asp Ile
1245
Lys teu val Ala
1260
Arg Thr Leu Gly

Gly Glu Arg Pro

1295

Asn
15
Gln

Asp Pro val
Gly GIn Met
30

val Ile Pro Glu

45

Asn
880
Ser
Asn
Leu
ser
Asn

960
val

sSar
Leu
Pro
1040
Lys
Phe
Tyr
Tyr
Asn
1120
Leu
ser
Gly
val
Ala
1200
Asn
Thr
Gly
ser
Cys

1280
Ley

Gly
Pro

Arg



Asp
Ala
65

Asp
Arg
Arg
val
Arg
145
Ile
Arg
Thr
Gly
Leu
225
Arg
Glu
Phe
Lys
Gly
305
Tyr
Lys
Asn
Phe
Thr
385
Phe
Lys
Gly
Ala
Ser
465
Ile
Asp
Glu
Glu
Leu
545
His

Leu

Thr
50

Lys
Asn
Iie
Gly
Ile
130
ser
Gln
Asn
Phe
Ala
210
Ile
val
val
Ile
Phe
290
Thr
Leu
Phe
Phe
ASp
370
Ile
AsSh
Asn
Ile
Leu
450
Pro
Thr
Leu
Asn
Pro
530
Asp
Gly

Lys

Phe
Gln
Glu
TYr
Ile
115
Asp
Glu
Phe
Gly
Gly
195
Gly
His
Phe
Ser
Asp
275
Lys
Thr
Leu
Asp
val
355
Lys
LYS
Gly
Phe
Ile
435
Asn
Serp
Ala
Ite
ITe
515
Met
Lys
ASp

Pro

Thr
val
LYs
Ser
100
Pro
Thr
Gly
Glu
Tyr
180
Phe
Lys
Ala
Lys
Phe
260
Ser
Asp
Ala
Ser
Lys
340
Ash
Ala
ASp
Gin
Thr
420
Pro
ASp
Glu
Asp
Gin
500
Ser
Pro
Tyr
Ser

Asn
580

Ash
Pro
ASp
85

Thr
Phe
ASn
Leu
Cys
165
Gly
Glu
Phe
Glu
val
245
Glu
Leu
val
Ser
Glu
325
Leu
Phe
val
Gly
Asn
405
Gly
Phe
Leu
ASp
Thr
485
Gln
Ile
Asn
Thr
Arg

565
val

Pro
val
70

Asn
ASp
Trp
Cys
Asn
150
Lys
Ser
Glu
Ala
His
230
Asn
Glu
Glin
Ala
l.eu
310
Asp
Tyr
Phe
Phe
Phe
390
Thr
Leu
Lys
Cys
ASDh
470
Asn
Tyr
Glu
Ile
Met
550
Ile

Ala

Glu
55

ser
Tvyr
Ley
Gly
Ile
135
ey
Ser
Thr
Ser
Thr
215
Arg
Thr
Leuy
Glu
Ser
295
Gin
Thr
Lys
Lys
Ar

375
AsSn
Glu
Phe
Thr
Ile
455
Phe
Tle
Tyr
Asn
Glu
535
Phe
Ile

Tyr

Glu
Tyr
Leu
Gly
Gly
120
AsSn
val
Phe
GIn
l.eu
200
Asp
Leu
Asn
Arg
Asn
280
Thr
Tyr
Ser

Met

val
360

g Ile

Leu
Ile
Glu
Lys
440
Lys
Thr
Glu
Leu
l.eu
520
Arg
His
Leu

Thr

17994-PCT-SeqList

Gly
Tyr
LYS
Arg
105
Ser
val
Ile
Gly
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Glu
Leu
Met
Gly
Leu
345
Ile
Asn
Lys
Asn
Phe
425
sSer
val
Asn
Ala
Thr
505
Ser
Phe
Tyr
Thr

Phe
585

Asp
Asp
Gly
30

Met
Thr
Ile
Ile
His
170
Ile
val
Ala
Gly
Tyr
250
Phe
Phe
AsSn
LYS
Lys
330
Thr
AsSh
Ile
Gly
Ser
410
Tyr
Ley
Asn
Asp
Ala
490
Phe
Ser
Pro
Ley
ASN

570
Phe

Page 4

Ley
Ser
75

val
Leu
Ile
GIn
Gly
155
Asp
Arg
ASp
val
Ile
235
Tyr
Gly
Arg
Lys
Asn
315
phe
Glu
Arg
val
Ala
395
Arg
Lys
Asp
Asn
Leu
475
Glu
Asp
ASp
Asn
Arg
555
Ser

Ser

Asn
60

Thr
Thr
Leu
Asp
Pro
140
Pro
va'l
Phe
Thr
Thr
220
Ata
Glu
Gly
Leu
Ala
300
vai
Ser
Ile
LYS
Pro
380
Asn
Asn
Leu
Glu
Trp
460
AsSp
Glu
rPhe
Iie
Gly
540
Ala
Ala

ser

Pro
Tyr
Lys
Thr
Thr
125
ASD
Ser
Leu
Ser
Asn
205
Leu
Ile
Met
His
Tyr
285
Lys
Phe
val
Tyr
Thr
365
Asp
Ley
Phe
Ley
Gly
445
AsSD
Lys
AsSn
ASp
Ile
525
Lys
Gin
Glu

Lys

Pro
Leu
Leu
Ser
110
Glu
Gly
Ala
Asn
Pro
190
Pro
Ala
ASn
ser
Asp
270
Tyr
Ser
l.ys
Asp
Thr
350
Tyr
Glu
Ser
Thr
Cys
430
Tyr
Ley
val
Ile
ASn
510
Gly
Lys
Glu
Glu

TYr
590

Pro
Ser
Phe
95

Ile
Leu
Ser
Asp
Leu
175
ASp
l.eu
His
Pro
Gly
255
Ala
Tyr
Ile
Glu
Lys
335
Glu
Leu
Asn
Thr
Arg
415
va'i
Asn
Phe
Glu
Ser
495
Glu
Gin
Tyr
Phe
Ala

575
val

Glu
Thr
80

Glu
val
Lys
TYr
Ile
160
Thr
Phe
l.eu
Glu
ASn
240
Leu
Lys

Asn

LYS
320
Leu
Asp
AsSn
Tyr
Asn
400
Leu
Arg
Lys
rPhe
Glu
480
Leu
Pro
leu
Glu
Glu
560
Leu

Lys



Lys
Glu
Asp
625
Leu
Ile
Leu
val
LYyS
705
val
Glu
Gin
lLeu
ASn
785
Ile
Asp
GIn
Tle
Thr
865
Ile
Lys
Gin
Lys
phe
945
Glu
Ser
ASD
Asp
Thr
1025
Ile
Leu
Asn

Asp

1105

Ile
Leu
610
Lys
Asn
Phe
Pro
Leu
690
Trp
Asn
Asn
Tyr
Seyr
770
Lys
Pro
val
val
Pro
850
Phe
val
Ile
Ile
Asn
930
Trp
Tyr
Leu
Ile

Tyr

Asn
595
val
Ile
Ile
Thr
val
675
Thr
ASD
Thr
Gin
Thr
755
Ser
phe
Tyr
teu
Asp
835
Phe
Thr
Tyr
Asn
LyS
915
Ala
Tie
Thr
Asnh
Gln

945
Tie

1010

Lys
ser
Asp
Leu

Ser

Ser
Ash
Gly

Phe
1075

Lys
Tyr
Ala
Gly
Gly
660
Phe
val
Glu
Gln
Ala
740
Glu
Lys
Leu
Ala
Ley
820
Arg
Gln
Glu
Lys
Ile
900
Leu
Ile
Lys
Ile
Tyr
980
Arg
Ash
LyS
Ley
Cys

1060
ASp

Ala
ASp
ASp
Asn
645
val
Gly
Gin
val
Ite
725
Glu
Glu
Lteu
Asp
val
805
Lys
Leu
Leu
Tyr
Lys
885
Gly
Ile
val
Ile
Ile
965
Gly
val
Arg
Ile

Gly
1045

val
Phe
Ile
630
Met
val
Thr
Thr
Tyr
710
Asp
Ala
Glu
Asn
G1n
790
Lys
Tyr
Lys
Ser
Ile
870
ASp
Asp
Asn
Tyr
Pro
950
ASn
Glu
val

Trp

Tyr
1030

Glu
Thr
615
Thr
Leu
Ala
rhe
Ife
695
Lys
Leu
Thr
Lys
Glu
775
Ccys
Arg
Ile
Asp
Lys
855
Lys
Asp
Arg
lLeu
Asn
935
Lys
Cys
Ile
Phe
Ile

1015
Ile

Ala
600
Asp
Ile
ser
Met
Ala
680
Asn
Tyr
Ile
LysS
AsSN
760
Ser
Ser
Leu
Tyr
Glu
840
Tyr
Asn
Leu
val
Glu
820
Ser
TYyr
Ile
Iie

Lys

17994-pPCT-SeglList

Phe
Glu
Ite
Lys
Leu
665
Ile
AsSh
Thr
Arg
Ala
745
Asn
Ile
val
Lys
Asp
825
val
val
Ile
Ile
TYr
905
sSer
mMet
Phe
Glu
Trp

985
Tyr

1600

Phe

Asn

Asn Ile His

Arg AsSp Pro Arg

Lys

GlIn Ser Asn

1090
Leu GIn Tyr Asp Lys

Lys Tyr val Asp vai

1125

Glu Leu Asn
1080
Ser Gly 1le Leu

1095

val
Gly
Ala
Arg

1065
Glu

Pro Tyr Tyr Met

1110

Asn Asn Ile Gly

Met:
Thr
val
Gly
650
Glu
val
Ala
va'l
Glu
730
ITe
ITe
ASN
Ser
Asp
810
ASn
Asn
ASp
val
Asp
390
TYr
ser
Tyr
Ser
ASnh
970
Thr
Ser
Thr
Arg
Ser
1050
Tyr
Lys

Lys

Leu Asn

Phe Leu

Asn Glu
620

Pro Tyr

635

Glu Phe

Phe Ile
Ser Tyr

Leu Ser
700

Thr Asn

715

Lys Met

Ite Asn
Asn Phe

ser Ala
780

Tyr Leu

795

Phe Asp

Arg Gly
Asn Thr

Asn Lys
860

Asn Thr

875

Leu Ser

Asp Ser
Thr Ile
Glu Asn
940
Lys Ile
955
Asn Ser
Leu GIn
Gin Met
Ile Thr
1020
Ley Ile
1035
Asn Lys
Ile Met

Glu Ile

Asn
605
val
Ile
val
Pro
Ile
B85
Lys
Trp
Lys
Tyr
Asn
765
Met
Met
Ala
Thr
Leu
845
Lys
Ser
Arg
Ile
Glu
825
Phe
Asn
Gly
ASp

val

1005

Asn
Asp
Ile
Ile

Lys

1085

Trp
Thr
Gly
Glu
Glu
670
Ala
Arg
Leu
LyS
Gln
750
Ile
Ile
Asn
ser
Leu
830
Ser
Leu
Ite
Tyr
Asp
910
val
Ser
lL.eu
Trp
Asn
9350
Asn
Asn
Glin
Met
Lys

1070
Asp

Ala
Thr
Pro
Ala
655
Tyr
Asn
Ash
Ala
Ala
735
Tyr
Asp
Asn
Ser
val
815
va'l
Ala
Leu
Leu
Gly
895
Lys
Tle
Thr
Asn
Lys
975
Lys
Ile
Arg
Lys
Phe
1055
TYr

Leu

Asp Phe Trp Gly Asn

1100
1115

Leu Phe Asp Pro

Ile Arg Gly Tyr Met Tyr

1130

Page 5

1135

Glu
Met
Ala
640
Ile
Ala
Lys
Glu
Lys
720
Leu
Asn
AsSp
Ile
Met
800
Arg
Leu
Asp
Ser
ser
880
Ala
Asn
Leuy
Ser
ASn
960
val
Gin
sSer
Leu
Pro
1040
Lys
Phe
Tyr
Tyr
ASnN

1120
Leu



Lys Gly Pro Arg Gly
: 1140

Thr Leu Tyr Glu
1155
Asn Glu Asp Asn
1170
val val Lys Asn
1185
Gly val Glu Lys

Leu Ser Gln val

Gly
Ile
LysS
Ile

1205
val

1220

Asn Lys Cys Lys
1235
Phe Ile Gly Phe
1250
Asn Trp Tyr Asn
1265
Ser Trp Glu Phe

<210> 3
<211> 1292
<212> PRT

Metf
His
Arg

Ile
1285

179%4-~-pCT-SeqglList

ser val val Thr Thr

1145

Thr Lys Phe ITe Ile
1160

val Arg
1175

Glu Tyr

1190

Leu Ser

val Met

Asn Leu
1255

Gin val

1270
Pro val

<213> Clostridium botulinum

<400> 3

Mit Pro Phe val

val Asp Ile Ala

20

val Lys ?;a Phe

Asp Thr Phe Thr
50

Ala Lys Gln val

65

Asp Asn GHU LyS

Arg Ile Tyr Ser
100

Lys Gly Ile Pro

115
val Ile Asp Thr
130

Arg Ser Glu Glu

145

Ile GIn Phe Glu

Arg Asn Gly Tyr
180

Thr Phe Gly Phe

195
Gly Ala Gly Thr
210

Leu Ile His Ala

225

Arg val Leu Lys

GTu val Sser phe

260

Phe Ile Asp Ser
275

Asn Leu Gln Asn
290

Gly Thr Thr Thr

305

Asn
Tyr
LYS
Asn
Pro
ASp
85

Thr
Phe
Asnh
Leu
Cys
165
Gly
Glu
Phe
Ala
val
245
Glu
Leu
Ile

Pro

Lys Pro
Ile Lys
Ile His

Pro Glu
55

val ser

70

Asn Tyr

Gly Leu
Trp Gly

Cys Ile
135

Asn Leu

150

Lys Ser

ser Thr
Glu ser

Ala Thr
215

His Arg

230

Lys Thr

Glu Leu
Trp Gln
Ala Arg

295

Leu Gin
310

Asn
Arg
Ala
Lys
Gin

Asn
Leu
Leu
Ser

1225
ASp

1240
Leu Tyr Asp Asn Ile

Gly
Asp

A3

Phe
Ile
Glu
Glu
Tyr
Leu
Gly
Gly
120
Ash
val
Phe
Gin
Leu
200
ASp
Leu
Ash
Arg
Lys
280
Ile

Tyr

Lys
Asp

ASh
Pro
Gly
Gly
Typ
Lys
Arg
105
Ser
val
Ile
Gly
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Lys
Leu

Met

Asp
Ala

Glu

Asn Ile Tyr Leu Asn

1150

Lys Lys Tyr Ala ser
1165

Arg val Tyr
1180
Thr Asn Ala

1195

ITe Pro Asp

1210

Lys

Asn

Ala

Gly

AsSp Asp Gin

Asn Gly Asn

1245

Ile
Ser

val

ly

G
1230

ASp

Ala Lys Leu val

1260

Ser Arg Thr

1275

Trp Gly Glu

1290

Tyr
10

Asn
val
Asp
Asp
Gly
80

Met
Thr
Ile
Thr
His
170
Ile
val
Ala
Gly
TYT1"
250
Phe
rhe
ASh

LYS

Arg
Ala
Trp
Leu
Ser
75

val
teu
Ife
Glu
Gly
155
ASp
Arg
Asp
val
Iie
235
TYr
Gly
Ser
Glu

Asn
315

Page 6

Asp
Gly
va'l
Asn
Thr
Ile
Leu
ASD
Pro
140
Pro
va'l
Phe
Thr
Thr
220
Ala
Glu
Gly
Arg
Ala

300
ITe

Pro
Glin
Ile
45

Pro
Tyr
Lys
ser
Thr
125
Gly
Ser
Phe
Ser
Asn
205
Leu
Ile
Met
ASh
Asp
285
Lys

rhe

phe

ser

Gly
Met
30

Pro
Pro
Leu
Leu
Phe
110
Glu
Gly
Ala
Ash
Pro
190
Pro
Ala
Asn
Sear
Asp
270
Ala
The

Ite

Asn
Gin
Gly
1215
Ile
Ile
Ala
Gly

Ser
1295

Asn
15

Gln
Glu
Pro
ser
Phe
95

Ile
l.euy
ser
AsSp
Leu
175
ASD
Leu
His
Pro
Gly
255
Thr
TYr
Ile

Arg

Ser
Gly
val
Ala
1200
Asn
Arg
Gly
Ser
Cys

1280
Leu

Gly
Pro
Arg
Glu
Thr
80

Asp
val
Lys
Tyr
Ile
160
Thr
Phe
l.eu
Glu
Asn
240
Leu
AsSn
Asp
val

Lys
320



Tyr
Ala
Glu
Phe
Thr
385
Ash
Gly
Phe
Leu
Asp
465
Thr
Gln
Ile
Asn
Thr
545
Arg
val
Ala
Asp
ASD
625
Asn
val
Gly
Gln
val
705
Ife
Glu
Glu
Leu
ASp
785
val
Lys
Leu

Leu

Phe
Phe
Phe
Asp
370
Tle
Thr
Leu
Lys
Cys
450
AsSn
Asn
Tyr
Glu
Ile
530
Metl
Ile
Ala
val
Phe
610
Ile
Met
val
Thr
Thr
690
Tyr
Asp
Ala
Glu
Asn
770
Glin
Lvs
Tyr
LyS

Ser
850

Leu
Lys
val
355
Lys
Asn
Glu
Phe
Thr
435
Ile
Phe
Ile
Tyr
Asn
515
Glu
Phe
Ile
Tyr
Glu
595
Thr
Thr
val
Ala
Phe
675
Ile
LYS
teu
Thr
LYys
755
Arg
Cys
Arg
Ile
ASp

835
Lys

ser
Glu
340
Asn
Ala
Glu
Ile
Glu
420
Lys
Lys
Thr
Glu
Ley
500
Leu
Abg
His
Leu
Thr
580
Ala
Asp
Ile
Ser
Leuy
660
Ala
ASn
Tyr
Ile
Arg
740
Ash
Ser
Sar
teu
Tyr
320
Glu

Tyr

Glu
325
Phe
Pro
val
Gly
Asn
405
Phe
sSer
val
Asn
Ala
485
Thr
Ser
Phe
Tyr
Thr
565
Phe
val
Glu
Ile
Lys
645
i.ey
Ile
Asn
Thr
Arg
725
Ala
Asn
Ile
val
Lys
805
ASp
val

val

ASp
TYr
Phe
pPhe
Phe
390
Ser
Tyr
Leu
Asn
Asp
470
Ala
Phe
Ser
Pro
Leu
550
Asn
Phe
Ile
Thr
val
630
Gly
Glu
val
Ala
val
710
Glu
Ile
Ile
Asn
Ser
790
Asp
Asn
Asn

AsSh

Ala
Arg
Lys
Alg
375
Asn
Arg
Lys
AsSp
Asn
455
Leu
Glu
ASp
Asp
Asn
535
Arg
Ser
Ser
Phe
Asn
615
Pro
Glu
Phe
ser
Leu
695
Thr
Lys
Ile
Asn
Arg
775
Tyr
rhe
Arg

Asn

Asp
855

Ser
val
val
360
Ile
Leu
Asn
Leu
Glu
440
Trp
ASp
Glu
Phe
Ile
520
Gly
Ala
Ala
Ser
Leu
600
Glu
Tyr
Phe
Ile
Tyr
630
Ser
Asn
Met
Ash
Phe
760
Ala
Leu
Asp
Gly
Thr

840
Lys

17994-PCT-Seglist
Lys Ile Ser val

Gly
Leu
345
Ile
ASRH
Glu
Phe
Leu
425
Gly
ASp
LYS
Asn
ASp
505
Ile
Lys
Gln
Glu
Lys
585
Ser
val
Ile
va'l
Pro
665
Ile
Lys
Trp
Lys
Tyr
745
ASn
Met
Met
Ala
Thr
825
Leu

Lys

330
Thr

Ash
Ile
Gly
Thr
410
cys
Tyr
L.eu
val
Ite
490
Asn
Gly
LYS
Glu
Glu
570
Tyr
Trp
Thr
Gly
Glu
650
Glu
Ala
Arg
el
Lys
730
Gin
Ile
Ile
ASn
ser
810
Leu
Ser

t.eu

Page 7

Arg
Arg
val
Ala
395
Arg
val
Asn
phe
Glu
475
sSer
Glu
GIn
Tyr
Phe
555
Ala
val
Ala
Thr
Pro
635
Ala
Tyr
AsSn
Asn
Ata
715
Ala
Tyr
Asp
Asn
ser
795
val
Ile
Ala

Leu

Gly
LyS
Pro
380
Asn
Leu
Arg
Lys
Phe
460
Glu
ser
Pro
Leu
Glu
540
Glu
Leu
Lys
Glu
Met
620
Ala
Ile
ser
Lys
Glu
700
Lys
Leu
ASh
ASp
Ile
780
Met
Arg
Leu
ASp

ser
860

Phe
Thr
365
ASp
Ser
Lys
Gly
Ala
445
Ser
Ile
ASp
Glu
Glu
525
l.eu
His
Ley
LYS
Glu
605
ASp
Leu
Leu
Leu
val
685
Lys
val
Glu
Gin
Ley
765
ASn
Ile
ASp
Gln
Ile

845
Thr

Asn
Thr
350
Tyr
Glu
Ash
Asn
Ile
430
Leu
Pro
Thr
Leu
Asn
510
Pro
ASp
Gly
Lys
Ile
590
Ley
Lys
ASnN
Phe
Pro
670
Leu
Trp
Asn
ASn
Tyr
750
ser
Lys
Pro
val
val
830
Pro

Phe

LyS
335
Glu
Leu
Asn
Gly
Phe
4158
Ile
ASn
ser
Ala
Ile
495
Ile
Met
Lys
ASp
Pro
575
ASn
val
Ile
Ile
Thr
655
val
Thr
ASpD
Thr
Glin
735
Thr
Ser
Phe
Tyr
Ley
815
Asp
Phe

Thr

Ala
Leu
Asn
Tyr
GlIn
400
Thr
Pro
Tyr
Glu
Asp
480
Gln
Ser
Pro
TYr
Ser
560
Asn
Lys
Tyr
Ala
Gly
640
Gly
rhe
val
Glu
Glin
720
Ala
Glu
Lys
Leuy
Ala
300
Leu
Arg
GIn

Glu



Tyr Ile
865

Lys

Lys

ASp ASp

Gly Asp Arg

Ile Asn Leu

915
val Tyr Asn
930
ITe Pro

945

Ile

Lys

Asn Cys

Gly Glu 1le
Phe
995

Met

val val

Arg Trp
1010
Ile Tyr Iie
1025
Gly

Asn Ile

Arg Asp Pro

Glu Leu
1675
Gly

LyS

Pro
1090
Pro Tyr

Asn

Lys
1105
val Asn Ash

Gly Ser val

Gly Thr Lys
1155
Ile val Arg
1170
Lys Glu
1185
ITe Leu

TYr
Ser

val val Met

Met Asn Leu

1235

His Leu
1250

Asn
Leu
val
900
Glu
Ser
Tyr
Ile
Ile
980
Lys
Phe
Asn
His
Arg
1060
Asn
Ile
Tyr
Ile
Met
1140
Phe
Asn
Arg
Ala

Lys
1220

Ile
Ite
885
Tyr
Ser
met
Phe
Glu
965
Trp
Tyr
val
Gly
Ala
1045
Arg
Glu
Leu
Met
Gly
1125
Thr
Ite
Asn
Leu
Ley

1205
Ser

val
870
Asp
Tyr
ser
Tyr
Ser
950
Asn
Thr
Ser
Thr
Arg
1030
Ser
TYyr
Lys
Lys
Leu
1110
Ile
Thr
Ite
Asp
Ala
1190
Ghu

Lys

GIn Asp Asn

Tyr Asp Asn Ile

Arg Gln val Gly Lys Ala

1265

1270

17994-PCT-SegList

Asn Thr ser

Leu Ser Arg
Ile
905

Glu

Asp Ser

Ile
920
Asn

Thr
Glu Phe
935
Lys

Ile Asn

Asn Ser Gly

Leu Gln Asp
985
Gln Met val
1000
Ile Thr Asn
1015
Leu Ile Asp

Asn Lys Tle

Met Ile
1065

ITe Lys

1080

Phe Trp

Ile
Glu

AsSp
1095
Asn Leu Phe

Arg Gly Tyr

Asn ITe Tyr
1145
LYS Tyr
1160
val

Lys

Arg
1175
Thr Asn

Tyr
Ala
Ile Pro Asp

GIn
1225

ASp ASp

Asn Gly
1240

ITe Leu
875
Tyr Gly
890

Asp

Ser
Ala

LYS Asnh

val Ile Leu

Ser Thr Ser

940

Leu Asn Asn

955

Lys val

Trp
970
Asn

Lys Gln

Asn Ile Ser

Asn Arg Leu

Tie val Tyr

Lys Ile Asn
895
Ile Lys
910

Asn

Gln

LYsS Ala

925

Phe Trp Ile

Glu Tyr Thr

Ser Leu Asn
975
Ile Gln
350

Tyr

Ash

Asp 1ile

1005
Thr

Lys Ser

1020

Gln Lys Pro
1035
Met Phe
1050

Lys

Lys

Tyr Phe

AsSp Leu Tyr

Gly Asn
Pro
1115
Tyr

Asp Asn
Met
1130
Leu Asn

Leu
Ser
Ala ser Gly

Ile Asn

Tyr
1100

ITe Ser Asn

Leu Asp Gly

1055

Asn Leu Phe

1070
Asp Ser GIn
1085
Leu GIn Tyr

Lys Tyr val

Lys Gly Pro

1135

Thr Leu Tyr
1150
Asn Glu Asp

1165

1180

Ser G'in
1185

Lys
880
Ile
Leu
Ile
Lys
ITe
960
Tyr
Arg
Asn
Lys
Leu
1040
Cys
Asp
Ser
ASD
ASD
1120
Arg
Met

Asn

val val val Lys Asn

Ala Gly val Glu Lys

1200

val 6Ty Asn Leu Ser GIn val

1210

1215

Gly Ile Arg Asn Lys Cys Lys
1230

1245

Asn Asp Ile Gly Phe val Gly phe

Ala Lys Leu val Ala Ser Asn Trp Tyr Asn
0

1255
ser Arg Thr

Ile Pro val Asp Asp Gly Trp Gly Glu
1285

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

<400>

4
1296
PRT

4

Clostridium botulinum A4

Met Pro Leu val Asn GlIn GIn Ile Asn

1

val Asp Ile Ala Tyr 1le Lys Ile
20

5

Pro
25

val Lys Ala Phe Lys Ile His Asn Lys
35 . 40

Phe Gly Cys ser Trp Glu phe

1275
Ser ser lLeu
129G

Tyr Tyr Asp
10

Pro val Asn

15

1280

Gly

Asn Ala Gly Lys Met Gln Pro
30

val Trp val Ile Pro Glu Arg
45

page §



Asp
Ala
65

Asp
Arg
Arg
val
Arg
145
Iile
Arg
Thr
Gly
Ley
225
Arg
Glu
Phe
Lys
Gly
305
Tyr
Lys
Asn
phe
Thr
385
Phe
Lys
Gly
Ala
ser
465
Ile
Asp
Glu
Glu
Leu
545
His

Leu

Ite
50

Lys
Asn
ITe
Gly
Ile
130
Ser
Glu
Asn
val
Ala
210
Ile
va'l
val
Ile
Phe
290
Thr
Leu
Phe
Phe
Asp
370
Ile
AsSn
Ash
Ile
Ley

450
Pro

Thr.

Ley
ASh
Pro
530
Asn
ser

Lys

Phe
Gin
Gliu
TYr
Ile
115
Asp
Glu
Ser
Gly
Gly
195
Gly
His
Phe
ser
Asp
275
Lys
Thr
Leu
Asp
val
355
Lys
His
Gly
Phe
Ile
435
Asn
ser
Ser
Ile
Thr
515
Met
Lys
Asn

Pro

Thr
val
LysS
Ser
100
Pro
Thr
Glu
GlIn
Tyr
180
Phe
LYS
Ala
Lys
Leu
260
Ser
ASp
Ala
ser
Glu
340
Lys
Ala
Asp
Gin
Thr
420
Thr
Glu
Giu
AsSp
cln
500
Ser
Pro
Tyr
Ser

Asn
580

AsSn
Pro
Asp
Thr
Phe
Asn
Leu
Cys
165
Gly
Glu
Phe
Glu
val
245
Glu
Leu
Ile
Sar
Glu
325
Leu
Phe
val
Gly
Asn
405
Gly
Ser
Leu
ASD
Thr
485
Gln
Ile
Asn
Thr
Arg
565
Ile

Pro
Ile
70

AsSn
Asp
Trp
Cys
ASh
150
Ser
Ser
Glu
Ala
His
230
ASN
Glu
Gln
Ala
Leu
310
Asp
Tyr
Phe
Phe
Phe
390
Ile
Ley
Lys
Cys
Asn
470
ASh
Tyr
Glu
Ile
Met
550
Ile

val

Glu
55

Ser
Tyr
Ley
Gly
Ile
135
Leu
Ser
Thr
ser
Gin
215
Arg
Thr
Ley
Lys
Ser
295
Gln
Ala
Lys
Lys
Lys
375
Asn
Gluy
Phe
Thr
Ile
455
Phe
Ile
TYr
Asn
Glu
535
Phe
Ile

Tyr

Giu
Tyr
Leu
Gly
Gly
120
ASh
Ala
Phe
Gln
L.eu
200
ASp
Leu
Asn
ITe
Lys
280
Thr
Tyr
Thr
Leu
val
360
Ile
Leu
Ile
Glu
LyS
440
Lys
Thr
Glu
Leu
l.eu
520
Arg
His
Leu

Thr

17994-PCT-Seqglist

val
Tyr
Lys
Arg
105
Gly
Ile
Ile
Arg
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Glu
feu
Met
Gly
Leu
345
Leu
Ash
Arg
AsSn
Phe
425
Ser
val
Asn
Ala
Asn
505
Ser
Phe
Tyr
Thr

Phe
585

ASp Leu

Asp Ser
75

Gly val

a0

Met Leu

Lys Iie
Ile Gln

ile Gly
155

Asp Asp

170

Ile Arg

val Asp
Ala val

Gly Ile
235

Tyr Tyr

250

phe Gly

Phe Ser
Asn Lys

Lys Asn
315

Lys pPhe

330

Thr Glu

Asn Arg
Ile val

Asn Thr
395

Asn Lys

410

Tyr Lys

Leu Asp
Asn Asn

ASp Leu
475

Ala Glu

490

Phe Asn

Sser Asp
Pro Asn
Leu Arg

555
Asn Ser

570
Phe Ser

Page 9

Asnh
60

Ala
Ite
L.ey
ASD
L.eu
140
Pro
val
Phe
Thr
ala
220
Ala
Glu
Gly
Leu
Ala
300
val
Ley
Ile
Lys
Pro
380
Asn
ASH
ey
Glu
Trp
460
ASD
Glu
Phe
Iie
Gly
540
Ala
Ala

Ser

Pro
Tyr
Lys
Ile
Thr
125
Asp
Ser
Leu
Ser
Asn
205
Leu
Ile
Met
Asn
Tyr
285
LYys
Phe
val
Tyr
Thr
365
Asp
Leu
Phe
Ley
Gly
445
ASD
Lys
Asn
ASp
Ile
525
Lys
Gln
Lys

Lys

Pro
Leu
Leu
Ser
110
Glu
Asp
Ala
ASh
Pro
190
Pro
Ala
Asn
Ala
ASp
270
Ty
ser
Lys
ASp
Thr
350
Tyr
val
Ala
AsSp
Cys
430
Tyr
Leu
val
Ile
Asn
510
Gly
Lys
Glu
Glu

Tyr
590

Pro
Ser
Phe
95

Ile
Leu
ser
Asn
lLey
175
ASp
Leu
His
Thr
Gly
255
Ala
Tyr
Ile
Glu
Arg
335
Glu
Leu
Asn
Ala
Lys
415
val
ASn
Phe
Giu
Ser
495
Glu
GlIn
TYyr
phe
Ala

575
Ile

Glu
Thr
Glu
val
l.ys
Tyr
Ile
160
Thr
Phe
Leu
Glu
Asn
240
Leu
LYsS
Asn
va'l
Lys
320
Leu
Asp
Asn
TYFR
Asn
400
Leu
Arg
Lys
Phe
Glu
480
L.eu
Pro
Leu
Glu
LyS
560
Leu

LysS



Ala
AsSh
ASp
625
Leu
Ile
Leu
val
Lys
705
val
Glu
GIn
Leu
Asn
785
Ile
Asp
Gin
Ile
Thr
865
Ile
Glu
Gin
Lys
Phe
945
Glu
Ser
Ile
Asp
Thr
1025
Ile
Leu

Asn

ASp

Ile Asn
595

Leu val

610

Lys Ile

Asn Ile
Phe Ser

Pro val
675

Leu Thr

690

Trp Asp

Asn Thr
Asn Gln

Tyr Thr
755

Ser Ser

770

l.ys Phe

Pro Tyr
val Leu
val Asn
835
Pro Phe
350
Phe Thr
val Tyr
ile Tyr
ITe Arg
915
Lys Ala
930
Trp Ile
Tyr Thr
Leu Ash
Lys Gln
995
Tyr Ile
1010
Lys Ser
ser Asn
Asp Gly

teu Phe

1075

LyS
Tyr
Ala
Gly
Gly
660
l.eu
val
Glu
Glin
Ala
740
Glu
LyS
Leu
Ala
Leu
820
Arg
Gln
Glu
Lys
Asn
200
Ley
Tle
Arg
Ile
Tyr
880
Arg
AsSn
Lys

Leu

Cys
1060

Ala
Asp
Asp
Asn
645
Ala
Gly
Gln
val
Ile
725
Glu
Glu
Leu
ASD
val
805
Lys
Leu
Ley
Tyr
Asp
885
Gly
Ile
val
Ile
ile
965
Gly
val
Arg
Ile

Gly
1045

val
Phe
Ile
630
Met
val
Thr
Thr
Tyr
710
Asn
Ala
Glu
Ash
Gln
790
Lys
Tyr
Lys
Ser
Ile
870
ASp
ASp
Asn
Tyr
Pro
950
Asn
Glu
val
Trp
Tyr

1030
Asn

Giu
Thr
615
Thr
Ile
Ile
Phe
Ile
695
Lys
Leu
Thr
Lys
Glu
775
Cys
Arg
Ile
Asp
LYS
855
Lys
Asp
LYS
Leu
Asnh
935
LYS
Cys
Ile
Phe
Ile
1015
Ile

Ile

Arg Asp Pro

Asp Lys Glu Leu

Asn GIn Ser Asn Ser Gly

1090

1095

Ala
600
Asp
Ile
Tyr
Leu
Ala
680
Asp
Tyr
Ile
Lys
Asnh
760
Ser
Ser
L.eu
Tyr
Lys
840
Tyr
ASn
Leu
val
Glu
920
Ser
Tyr
Met
Ile

Lys

17994-pCT-Seqgh.ist

val
Glu
val
LYS
Leu
665
Leu
ASh
Ite
Arg
Ala
745
ASn
Ile
val
LYS
Asp
825
val
val
Iie
Ile
Tyr
905
ser
Met
Phe
Glu
Trp

985
Tyr

1000

Phe
Asn
His
His

Ser

val
Gly
Ala
Arg

1065
Glu

1080

Ile

Leu

Leu GIn Tyr Asp Lys Ser Tyr Tyr Met
1110

1105

Lys Tyr val Asp val Asn Asn val Gly

1125

Thr
Thr
Ile
Gly
6350
Glu
val
Ala
val
Glu
730
Ile
Ile
ASn
ser
Asp
810
Asn
Asn
Asp
Thr
Asp
890
Tyr
Ser
Tyr
Asn
AsSn
970
Thr
ser
Thr
Arg
Sar
1050
Tyr
Lys
Lys

Leu

Phe
Asn
Pro
635
Glu
Ile
Ser
Leu
Thr
715
Lys
Ile
AsSn
Ser
Tyr
795
Phe
Arg
Asn
Asn
ASn
875
l.eu
AsSn
Thr
Gy
Ser
955
Asn
Phe
Glin
Ile
Leu
1035
Asn
Tle
Glu
Asp

Asn
1115

val
Glu
620
Tyr
Phe
val
Tyr
Ser
700
ASn
Met
Asn
Phe
Ala
780
Leu
AsSp
Gly
Thr
Lys
860
Ala
Ser
Ser
Ile
Asn
940
Ile
ser
Gin
Met
Thr
1020
Ile
Lys
val

Ile

Asn
605
val
Iie
val
Pro
va'l
6835
Lys
Trp
LYS
Tyr
Asn
765
Met
Met
Ala
Thr
Leu
845
Lys
ser
Arg
Ile
Glu
925
Phe
Ser
Gly
Asp

ile

1005

Asn
ASp
Ile
Ite

LYyS

1085

Trp Ile
Ser Thr
Gly Pro

Glu Ala
655

Glu Ile

670

Ser Asn

Arg Ash
Leu Ala

Lys Ala
735

Gln Tyr

750

ITe Asp

Ite Asn
Asn Ser

Ser val
815

Leu Ile

830

ser Ala

Leu Leu
Ile Leu

Tyr Gly
895

AsSp Lys

910

val Ile

Ser Thr
Leu Asn

Trp Lys
975

Thr Gln

990

Asn Ile

Asn Arg
Gin Lys

Met Phe
1055
Lys Tyr
1070
ASp Leu

he Trp Gly Asp

P
1100

Leu Tyr Asp Pro

ITe Arg Gly Tyr Met Tyr

1130

Page 10

1135

Glu
Met
Ala
640
Ile
Ala
Lys
Glu
Ile
720
Leu
Ash
Asp
Ile
Met
800
Arg
Gly
AsSp
Ser
Ser
880
Ala
Asn
Leu
Ser
Asn
960
vali
Glu
Ser
Ile
Pro
1040
Lys
Phe
Tyr
Tyr
Asn

1120
l.eu



Ser Leu Tyr Met

1155

Asn Lys Asp
1170

val
1185
Gly
Leu
Asn

Phe

1265

val
va'l
Ser
Lys

ITe

LYS
Glu
GlIn

Cys

1235

Asn
Asn
Lys

val

Gly Thr Lys Phe Ile Ile Lys Lys Tyr
1160

17994-pPCT-SeqList
Lys Gly Pro Arg Asp Asn val Met Thr Thr Asn Ile Tyr Leu Asn
1140 1150

1145

Ile val Arg Asn Asn Asp Arg val
1175 1180
Lys Glu Tyr Arg Leu Ala Thr Asn
1190 1195

Ie
1205
val

1220

Lys

Met

Gly Phe His

1250
Asn Trp Tyr Asn Arg

Ser Trp Giu Phe Ile

<210> 5
<211> 1296
> PRT
> Clostridium botruiinum AS

<212
<213

<400> 5

Met
1

val
val
Asp
aAla
65

Asp
Arg
Arg
val
Arg
145
Iie
Arg
Thr
Gly
Leu
225
Arg
Glu
Phe
Lys

Gly
305

Pro
AsD
Lys
Thr
50

Lys
Asn
Ile
Gly
Ile
130
Ser
Gln
Asn
Phe
Ala
210
ile
val
val
Ile
Phe

290
Thr

Phe
Ile
Ala
35

Phe
GlIn
Glu
Tyr
Ile
115
ASp
Glu
Phe
Gly
Gly
195
Gly
His
Phe
ser
ASp
275
Lys
Thr

val
Ala
20

Phe
Thr
val
LYys
Ser
100
Pro
Thr
Glu
Glu
Tyr
180
Phe
LyS
Ala
Lys
phe
260
Ser
Asp

Ala

1285

Leu
val
Asn
Gln

Gln

Ser Ala Leu Glu Ile Pro
1210
Met Lys Ser Lys Asn Asp
1225
Leu GIn Asp Asn Asn Gly
1240

1165
Tyr

Ala
Asp
Gln

Asn
1245

Ala
Ile
Ser
val

Gly

Ser
Asn
Gln
Gly

1215
Ile

1230

ASp

Phe Asn Asn Tle Ala Lys Leu val

1255
ITe Glu Arg Ser Ser Arg

1270 1275

Pro

val Asp Asp Gly Trp Arg
1290

Asn Lys GlIn Phe Asn Tyr Lys Asp
5

Tyr
Lys
Asnh
Pro
Asp
85

Thr
Phe
Asn
Leu
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu
f.eu
Ile

sSar

Ile
Ile
Pro
val
70

Asn
Glu
Trp
Cys
Asnh
150
Lys
Ser
Glu
Ala
His
230
Ash
Glu
Gln
Ala

Leu
310

10
Lys Ile Sgo Asn Ala Gly
His ign Lys Ite Trp val
Glu Glu Gly Asp Leu Asn
55 60
Ser Tyr Tyr Asp ?gr Thr
Tyr Leu Lys g&y val Thr
Arg Met Leu Leu
105
Gly Gly ser Thr Ile Asp
120
Ile Asn val Ile Gin Pro
135 140
Leu val 1le 1le Gly Pro
155
Ser Phe Gly His Asp val
170
Thr Gln Tyr Ile Arg Phe
185
ser Leu Glu val Asp Thr
200
Thr Asp Pro Ala val Thr
215 220
Arg Leu Tyr Gly Ile Ala
235
Tyr Glu

Leu Gly

Thr Asn Ala Tyr
250
teu Arg Thr Phe Gly Glu
265
Glu Asn Glu Phe Arg Leu
280
Ser Thr Leu Ash Lys Ala
295 300
Gin Tyr Met Lys Asn val
315

Page 11

Thr

Glu

Pro
Gln
Ile
45

Pro
Tyr
LYS
Thr
Thr
125
ASD
Ser
Leu
Ser
Asn
205
Leu
Ile
Met
His
Tyr
285
Lys

Fhe

Leu

Arg

val
Met
30

Pro
Pro
Leu
Leu
Ser
110
Glu
Gly
Ala
Ash
Pro
190
Pro
Ala
Asn
Ser
Asp
270
Tyr
Ser

Lys

Ile
Ala
Gly

Pro
1295

Asn
GIn
Glu
Pro
ser
Phe
a5

Ile
Leu
Ser
Asp
Leu
175
Asp
Leu
His
Pro
Gly
255
Ala
Tyr
Ile

Glu

Ser
Gly
val
Ala
1200
Asn
Thr
Gly
ser
Cys

1280
L.eu

Gly
Pro
Arg
Glu
Thr
80

Glu
val
Lys
Tyr
Ile
160
Thr
pPhe
Leu
Glu
Ash
240
Leuy
Lys
Asn
val

Lys
320



Tyr
Lys
Asn
Phe
Thr
385
Phe
Lys
Gly
Ala
ser
465
Ile
Asp
Glu
Glu
Leu
545
His
Leu
LYS
Gin
ASp
625
Leu
Ile
Ile
val
LYS
705
va’l
Glu
GIn
Leu
Asn
785
Ile
ASp
Gln

Tle

Leu
rhe
Phe
Asp
370
Ila
Asn
ASnH
Ile
Let
450
Pro
Thr
Leu
Asn
l.eu
530
ASp
Gly
Asn
val
Leu
610
L.ys
Asn
Phe
Pro
Leu
690
Trp
Asn
Asn
Tyr
Ser
770
Lys
Pro
Ala
val

Pro
850

Leu
ASD
val
355
Lys
Tyr
Gly
Phe
Tie
435
AsSh
ser
Ser
Ile
Ile
515
Met
Lys
Lys
Pro
Asn
595
val
Ite
Ile
Ser
val
675
Thr
Gly
Thr
Gin
Thr
755
Ser
Phe
Tyr
Leu
Asp

835
Phe

ser
Lys
340
Lys
Ala
Asp
GIn
Thr
420
Thr
ASD
Glu
ASD
Glin
500
Ser
Pro
Tyr
Ser
Ser
580
Lys
Tyr
Ala
Gly
Gly
660
Leu
val
Glu
Glin
Ala
740
Glu
Lys
Leu
Gly
Leu
820
Arg

GIn

Glu
325
f.ey
pPhe
val
Gly
ASnN
405
Gly
Ser
l.eu
Asp
Thr
485
Glin
Ite
AsSn
Thr
Arg
565
Ser
Ala
ASp
Asp
ASh
645
Ala
Gly
Glin
val
Ile
725
Glu
Glu
Leu
Asn
val
805
LYS
Leu

Leu

Asp
TYr
Phe
Phe
Phe
390
Thr
Leu
LYS
Cys
Asn
470
Asn
Tyr
Glu
Ile
Met
550
Ile
val
Thr
rhe
Ile
630
Met
val
Thr
Thr
Tyr
710
Asp
Ala
Glu
Asn
GIn
790
Lys
Tyr
Lys

Ser

Thr
Lys
Lys
Lys
375
AsSh
Glu
Phe
Thr
Ile
455
rhe
Iie
TVyr
Asn
Glu
535
Phe
va’l
Tyr
Glu
Thr
615
Thr
Leu
Ile
Phe
Ile
£95
Lys
Ley
Thr
Lys
Asp
775
Cys
Arg
Ile
Asp

Lys
855

Ser
Met
val
360
Ile
Ley
Ile
Glu
LYS
440
Lys
Thr
Glu
teu
Leu
520
Arg
His
Leu
Thr
Ala
600
Asp
Ile
Tyr
Ley
Ala
680
Asp
Tyr
Ile
LysS
Asn
760
Sar
Ser
Leu
Tyr
Lys

840
Tyr

17994-pCT-Seqlist
Phe Ser val Asp

Gly
Leu
345
Leu
Asn
Arg
Asn
Phe
425
Ser
val
AsSN
Ala
Thr
505
Ser
Phe
Tyr
Thr
Phe
585
Ala
Glu
Ile
Lys
Leu
665
Leu
AsSh
Ile
Arg
Ala
745
Asn
Ile
val
Giu
Asp
825
val

val

Lys
330
Thr
AsSnh
Ile
Asn
Asn
410
Tyr
Leu
Asn
Asp
Ala
490
Phe
Ser
Pro
Leu
Asn
570
Phe
Met
Thr
Ile
Asp
650
Glu
val
ala
val
Lys
730
Ile
Ile
Asn
ser
ASp
810
Asn
Asn

Asp

Page 12

Glu
Arg
val
Thr
395
Met
Lys
Asp
AsSn
Leu
475
Glu
Asn
Asp
Asn
Arg
555
Ser
ser
Phe
ser
Pro
635
Asp
Phe
Ser
Leu
Thr
715
Lys
ITle
AsSnh
LYS
Tyr
795
Phe
Arg
Asn

Asn

Ile
Lys
Pro
380
Asn
Ash
Leu
Glu
Trp
460
Asn
Glu
Phe
Ile
Gly
540
Ala
val
Ser
Leu
Glu
620
Tyr
Phe
Ile
Tyr
Ser
700
ASN
Met
Asn
Phe
Ala
780
Leu
Asp
Gly
Thr

Gin
860

TYyr
Thr
365
Glu
ey
Phe
Leu
Gly
445
AsSp
Lys
Asn
Asp
Ile
525
Lys
Gin
Asn
Asp
Gly
605
val
Ile
val
Pro
ITe
685
LyS
Trp
Lys
Tyr
ASn
765
Met
Met
Ala
Thr
Leu

845
Arg

Thr
350
Tyr
val
Ala
Thr
Cys
430
Tyr
Leuy
Gly
Ile
Asn
510
Gly
Lys
Glu
Glu
Tyr
590
Trp
Ser
Gly
Gly
Glu
670
Ala
Arg
Leu
Glu
Gin
750
Ile
Ile
AsSn
ser
Leu
830
Ser

Leu

Lys
335
Glu
Leu
AsSn
Ala
LYS
415
val
ASn
Phe
Glu
ser
495
Glu
Gin
Tyr
pha
Ala
575
val
val
Thr
Pro
Ala
655
Ile
AsSn
Asn
Ala
Ala
735
Tyr
Gly
Asn
Ser
Ley
815
Ile
Thr

Leu

Leu
Asp
Asn
Tyr
AsSn
400
Leu
Arg
Lys
Phe
Glu
480
Leu
Bro
Leu
Glu
Glu
560
Leu
Arg
Glu
Thr
Ala
640
Leu
Ala
Lys
Glu
Lys
720
Leu
Asn
Asp
Ilea
Met
800
Lys
Gly
Asp

Ser



Thr
865
Leu
Glu
GIn
Lys
Phe
945
Glu
Ser
Asn
ASp
Asn
1025
Ile
Leu

Asn

Asp Asn

Leu
1105
Lys
Lys
Ser
Asn
val
1185
Gly
Leu
Asn

Phe

Asn Trp Tyr Asn Arg Gin

1265

Ser Trp Glu Phe Ile Pro val Asp
1

Phe Thr Glu

Arg Tyr Glu
e
900

Leu

Ile Asn

Gln
915
Ala

ITe

Asn Ile

930

Trp Ile Lys

Tyr Thr Ile

Leu Asn Tyr
980
Gln Arg
995

Ile

Ite

Tyr Asn
1010
Asn

Ser Lys

Ser Asn lL.ed

Asp Gly Cys
1060
Phe Asp
1075

GIn Ser

Leu

1090
Gln Tyr Asp

Tyr val Asp

Gly Pro Arg
1140

Tyr Met

1155

Asp Asn

Leu

Lys
1170
val Lys Ash

val Glu Lys

Gln val
1220

Cys Lys

1235

Gly Phe

ser
LyS

Ile
1250

<210> ©

<211>

<212

1291

> PRT

Tyr ITe Lys
870

Ser Asn His

885

Gly Ser Lys

Phe Asn Leu

val Tyr Asn

935

Ile Pro Lys
950

Ile Asn
365

Gly

Cys

Glu Ile

val val pPhe
Ile
1015

Ile

Arg Trp

Ile Tyr
1030
Gly Asn Ile
1045

Arg Asp Pro
Lys Glu Leu

Asn Ser Gly
1095

LYS Pro Tyr
1110

val Asn
1125
Gly

Asn

Ser Ile

Gly Thr Lys

Ile val Arg
13175
Glu Tyr
1190

ey Ser

Lys

Ile
1205
val val met

Met Asn Leu
rhe
1255
Ile

His Gln

1270

17994 -PCT-Seqglist

Asn Ile

Leu Ile

val Asn
905
Glu ser
920
Ser Met

Tyr Phe

ITe Glu
Ile Trp
985
Lys Tyr
1000
Phe Ile

Asn Gly

His Ala

Gln Arg

1065

Asn Glu

1080

Ile Leu
Tyr Met
val Gly

val Thr

1145

Phe Ile
1160

AsSn Asnh
Arg Leu
val Leu

LYys Ser

1225

GIn Asp
1240

Asn Asnh
Glu Arg

Asp

<213> Clostridium botulinum Bl

<400>
Met Ser val Thr Ile Asn Asn Phe

1

Asp Asn Ile Ile Met Met Glu Pro
2

Tyr Tyr éys Ala Phe Lys ITe Thr
5

6

5

Asn

Pro
25
ASp
40

Ile Asn Th

875
Leu

r

Asp
890
Phe

Ser

AsSp Pro

Ser Lys Ile

Tyr Glu Asn
940

Ser Lys 1le

955
Asn Asn Sser
970
Thr

Leu GlIn

Ser Gin Met
Thr
1020

ITe

Thr Ie

Leu
1035
Asn

Arg

Ser
1050
Tyr Ile

Asn
Trp
Lys Glu Ilae
Phe

1100
Leu

LyS ASp

L.eu Asn
1115

ITe Arg Gly

1130

Thr Asn Ile

Ile Lys Lys

Asp Arg val
1180
Ala Thr Asn
1195
Glu Ile
1210
Lys Ash

Pro
ASp

Asn Asn Gly

Ile Asp Lys
1260
ser ser Arg
1275
Gly Trp Gly

1290

Tyr Asn Asp
10

Phe Ala Arg
Arg Ile Trp

Page 13

Ser Ile Leu
Ala
895

LYS

Arg Tyr

ile Asp
910
Glu Ile 1le
8925
Phe

ser Thr

Asn l.eu Ash

Gly Trp Lvys
975
Asn Lys
990

Ala

Asp

val Ile

1605

Asn Asn Arg

Asp GIn Lys

ITe Met pPhe

1G55

tle Lys
1070

Asp Leu

TYr
Lys
1085
Trp Gly Asn
Tyr Asp Pro

Tyr Met Tyr

1135

Tyr Leu Asn
1150

Tyr Ala Ser

1165

Tyr Ile Asn

Ala ser GlIn

Asp val Gly

1215

Glin Gly Ile
1230

ASN Asp

1245

Leu val

Ile
Ala

Thr Phe Gly

Glu Ser Pro

1293

Pro Ile Asp
15
Thr
30

Ile

Gly Gly

ITe
45

Pro

Asn
880
Sar
Asn
Leu
Ser
Asn
960
val
Glin
Ser
Leu
Pro
1040
Lys
Phe
Tyr
Tyr
Asn
1120
l.ey
Ser
Gly
val
Ala
1200
Asn
Arg
Gly
Ser
Cys

1280
Leu

Asn
Arg
Glu



Arg
Ile
65

Thr
Asn
Ile
Phe
Pro
145
Phe
Ile
Met,
Asn
Ala
225
Gly
Phe
Gly
Tyr
Lys
305
Lys
Lys
Met
Thr
Asn
385
Ser
Asn
Lys
val
Asp
465
Tyr
Leu
Asp
Lys
Thr
545
ASp

Tyr

Tyr
Phe
Asn
Arg
ASh
Asn
130
Gly
Gly
Gln
LYS
Lys
210
Leu
Ile
Met
Gly
AsSp
290
val
Asn
Tyr
Phe
Ar

370
Leu
ASp
Lys
Ile
ASD
450
ASD
Ile
Ile
Phe
Ile
530
Phe
Ala

Ile

Thr
Asn
Asp
Ite
Gly
115
Thr
Glu
Pro
Asn
Phe
195
Gly
Ile
Lys
GIn
Gln
275
Lys
Leu
Lys
Ser

Gly
355

g Ala

Leu
Lys
Gln
Gln
435
Asnh
Leu
Glu
Ser
Asn
515
Phe
Pro

Leu

Lys

Phe
Arg
Lys
Lys
100
Tle
Asn
val
Gly
His
i80
Cys
Ala
Leu
val
Ser
260
Asp
val
val
Phe
Ile
340
Phe
Ser
Asp
ASD
Ala
420
Met
Glu
Ser
Asn
Lys
500
val
Thr
Leu

Leu

Thr
580

Gly

Asp

LyS
85

Ser
Pro
Ile
Glu
Pro
165
Phe
Pro
Ser
Met
Asp
245
Thr
Pro
ey
Cys
Lys
325
Asp
Thr
Tyr
Ash
Met
405
TYr
Cys
Asp
Lys
Asp
485
Ile
Asp
AsSD
Asp
Phe

565
Ala

Tyr
val
70

Asn
Lys
Tyr
Ala
Arg
150
val
Ala
Glu
Ile
His
230
Asp
AsSD
Ser
Gln
ITe
310
Asp
val
Glu
Phe
Glu
390
Glu
Glu
LyS
Leu
Asn
470
Phe
Glu
val
Glu
Ile
550
Ser

Asn

Lys
55

Cys
Ile
Pro
Leu
Ser
135
Lys
Letl
Ser
Tyr
Phe
215
Glu
Leu
Ala
Ile
Asn
295
Sar
Lys
Glu
Thr
Ser
375
Ile
Lys
Glu
Ser
Phe
455
Glu
Pro
feu
Pro
Asn
535
Arg
ASnh

Lys

Pro
Glu
Phe
Leu
Gly
120
val
Lys
ASh
Arg
val
200
Ash
l.eu
Pro
Ile
ile
280
Phe
Asp
Tyr
Sar
Asn
360
ASp
Tyr
Glu
Ile
val
440
rPhe
Arg
Ile
Pro
Ala
520
Thr
ASD
Lys

val

17894-PCT-Seqlist
Phe égn Lys

Glu
Tyr
Ley
Gly
105
ASD
Thr
Gly
Glu
Glu
185
Ser
Arg
Ile
Ile
Gln
265
Thr
Arg
Pro
Lys
Phe
345
Ile
ser
Thr
Tyr
Ser
425
Lys
Ile
Ile
Asn
Ser
505
Tyr
Tie
Ile
val

val
585

ASp
TYr
Gin
90

Glu
Arg
val
Ile
Asn
170
Gly
val
Arg
His
val
250
Ala
Pro
Gly
Asn
Phe
330
AsD
Ala
Leu
Ile
Ar

410
Lys
Ala
Ala
Glu
Glu
490
Glu
Glu
Phe
Ser
Tyr

570
Glu
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ASp
75

Thr
Lys
Aryg
Asn
Phe
155
Glu
rhe
Phe
Gly
val
235
Pro
Glu
Ser
Ile
Ile
315
val
Lys
Glu
Pro

Glu
395

g Gly

Glu
Pro
Asp
Tyr
475
Leu
ASh
Lys
GTIn
Leu
555
Ser

Ala

Pro
Met
Leu
val
Lys
140
Ala
Thr
Gly
ASn
Tyr
220
Leu
Asn
Gly
Thr
val
300
Asn
Giu
Leu
Asn
Pro
380
Glu
Gln
His
Gly
LYS
460
Asn
ITe
Thr
GIn
Tyr
540
Thr
Phe

Gly

ASp
Ile
Leu
Pro
125
Leu
ASh
Tle
Gly
Asn
205
Phe
His
Glu
lLeu
ASp
285
Asp
Ile
AsSp
Tyr
Tyr
365
val
Gly
ASn
Ley
Ile
445
Asn
Thr
Leu
Glu
Pro
525
Leu
Ser
Phe

Leu

Ser
Tyr
LyS
Glu
110
Leu
Ile
Leu
Asp
Ile
180
val
ser
Gly
Lys
TYFP
270
Lys
Arg
Asn
Ser
Lys
350
Lys
Lys
Phe
Lys
Ala
430
Cys
Ser
GIn
Asp
Ser
510
Ala
Tyr
Ser
Ser

Phe
5990

Ser
Leu
Leu
Met
Glu
Ser
Ile
Ile
i75
Met
Gin
ASD
Leu
Lys
255
Thr
Ser
Leu
Ile
Gly
335
Ser
Tle
Ile
AsSNn
Ala
415
val
Ile
Phe
sSer
Thr
495
l.eu
Ile
ser
Phe
Met

575
Ala

Gly
Asn
80

Phe
Ile
Glu
Ash
Ile
160
Gly
Gin
Glu
Pro
Tyr
240
Phe
Phe
Ile
Asn
Tyr
320
Gly
Leu
Lys
i.ys
Ile
400
Ile
Tyr
ASp
Ser
Asn
480
Asp
Thr
Lys
GIn
Asp
560
Asp
Gly



Trp val

Asn Thr
610
Gly Leu
625
Asn Ala

Glu Leu
ASpP Asn

Arg Asn
£90

Leu Ser

705

Lys Ala

Arg Tyr
Phe Asn
ASp Asn
770
LYS Lys
785
Thr Leu
Leu Ile
Lys Thr
Leu Ile
850
Ile Leu
865
Tyr Gly
Asn GlIn
Gln Asn
Ser Phe
8930
Tyr Ile
945
Gly Trp
Asp Ile
Glu Asp

Asn Asn

1010

Asn Thr
1025

Ile Phe
Lys Tyr

Glu Arg

Lys
595
Met
Ala
Phe
Leu
LyS
675
Glu
Thr
Leu
ASh
ASp
755
ITe
Met
Lys
Gly
ITe
835
Glu
Asn
Ala
Phe
Glin
915
Trp
His
Lys
Asn
Ile
895
ek
Asp
Lys
Phe

TYr
1075

GIn
Asp
Ley
Glu
Ile
660
Asn
Lys
val
Asn
Ile
740
Ile
Asn
Ile
LyS
Ser
820
Met
Met
Leuy
Lys
Lys
900
Asn
Ile
Asn
Ile
Gly
980
Ser
Asn
Ile

Leu

ile
Lys
AsSh
Ile
645
Pro
Lys
Trp
Asn
Tyr
725
Tyr
ASh
Asn
Pro
Asn
805
Ala
Pro
rhe
Arg
val
885
Leu
Ile
Arg
GHu
Ser
965
Lys
Glu
AsSn
Lys

Asp
1045

val
Ite
val
630
Ala
val
I'le
Ser
Thr
710
Gln
Ser
Ser
Phe
Leu
790
Leu
Glu
Phe
Asn
TYr
870
Glu
Tht
Ile
Ile
Tyr
950
Ile
Thr
Tyr
Ala
ASp

1030
Gly

Ser Ile phe
1060
Lys Ile GlIn

Gly Asn Pro Leu Met Tyr
1090
Asn Lys Asn Ser Tyr Ile

1105

Ile Leu Thr Arg Ser Lys Tyr Asn GIn Asn Ser Lys Tyr Ile Asn
1130

1125

1110

17994-PCT-SegList

Asn Asp Phe val Ile
600
Ala Asp Ile Ser Leu
615
Gly Asn Glu Thr Ala
635
Gly Ala Ser Ile Leu
650
val Gly Ala Phe Leu
665
ITe Lys Thr Ile Asp
680
Asp Met Tyr Gly Leu
695
G1n Phe Tyr Thr Ile
715
Ala GIn Ala Leu Glu
730
Glu Lys Glu Lys Ser
745
Lys Leu Asn Glu Gly
760
ITe Asn Gly Cys Ser
775
Ala val Glu Lys Leu
795
Leu Asn Tyr Ile Asp
810
Tyr Glu Lys Ser Lys
825
Asp Leu Ser Ile Tyr
840
Lys Tyr Asn Ser Glu
855
Lys Asp Ash Asn Leu
875
val Tyr Asp Gly val
890
Ser Ser Ala Asn %er
905
Phe Asn Ser val phe
920
Pro Lys Tyr Lys Asn
935
Thr Ile 1le Asn Cys
a55
Arg Ile
970
Lys Ser val Phe pPhe
985
Ile Asn Arg Trp Phe
1000
Lys Ile Tyr Ile Asn
1015
ITe Arg Glu val Ile
1035
Asp Ile Asp Arg Thr
1050
Asn Thir Glu Leu Ser
1065
Ser Tyr Ser Glu Tyr
1080
Asn Lys Glu Tyr Tyr
1095
LyS Leu Lys Lys Asp
1115

Arg Gly Asn
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Glu Ala
605

Ile val

620

Lys Gly

Leu Glu
Leu GTu

Asn Ala
685

ITe val

700

Lys Glu

Glu Ile
Asn Ile

Ile Asn
765

val ser

780

Leu Asp

Glu Asn
val Asn

Thr Asn
845

Ile Leu

860

Ile Asp

Glu Leu
Lys Ile
Leu Asp
925
Asp Gly
940
Met Lys
Ile Trp
Glu Tyr
Phe val
1005
Gly Lys
1020
Ala Asn
Gln Phe
Gin ser

Leu Lys
1085

Asn
Pro
Asn
Phe
Ser
670
Leu
Ala
Gly
Iie
Asn
750
Gln
Tyr
phe
Lys
l.ys
830
AsSp
Asn
Leuy
Asn
Arg
910
Phe
Ile
Asn
Thr
Asn
990
Thr
Leuy
Gly
Ile
Asnh

1070
Asp

Lys
Tyr
Phe
Ile
655
Tyr
Thr
Glin
Met
LYyS
735
Tle
Ala
Leu
ASp
Leu
815
Tyr
Thr
Asn
Ser
Asp
895
val
Ser
GIn
Asn
Leu
975
Ile
Ile
Glu
Glu
Trp
1055
Ile

Phe

Met Phe Asn Ala

1100

Ser Pro val Gly

1135

ser
Iie
Glu
640
Pro
Ile
Lys
Trp
Tyr
720
Tyr
Asp
Ile
Met
Asn
800
Tyr
Leu
Ile
Ile
Gly
880
LYS
Thr
val
Asn
Ser
960
Ile
Arg
Thr
Ser
Ile
1040
Met,
Glu
Trp
Gly
Glu

1120
TYF



Arg AsSp Leu Tyr Ile
1140

Ser GIn Ser Ile

1155

Leu Asp Phe
1170

Tyr
1185
ser
Pro
Asp

val

1265

Phe
AsSp
Thr
Glu

Phe

Lys
Glu
TYF

Ile

1235

Phe
Lys
Phe

Ser

17994-pCT-~Seqlist

Asn Asp Asp Ile val

1160

Asn Leu Asn G1n

Glu Glu

1175

Glu

1190

Tyr Asn
1205
Cys Gin

1220

Gly

Leu Ile

bys Glu Tyr Lys

1250
Lys Glu val Lys Arg Ly

S
1270

Thr
Leu
Gly
Asp

1255

Lys
Ile
Leu
Ile

1240
Tyr

Glu
Leu
Gn
Phe
1225
His

Phe

Pro Tyr Asn

GIn Phe Ile Pro Lys Asp Glu Gly

<210> 7
<211> 1291
> PRT
> Clostridium botuTinum

<212
<213

<400= 7

Mef
1

Asn
Tyr
Arg
Ile
65

Thr
Ash
Ile
Phe
Pro
145
Phe
Ile
Met
Asn
Ala
225
Gly
Phe
Gly
Tyr

LyS
305

Pro
Ash
Tyr
Tyr
50

Phe
Asn
Arg
Asn
Asn
130
Gly
Gly
Gin
Lys
LYyS
210
Leu
Ile
Met
Gly
Asp

290
val

val
Ile
Lys
35

Thr
Asn
Asp
Ile
Gly
115
Thr
Glu
Pro
Asn
rhe
195
Gly
Ile
LYyS
Gin
GlIn
275
LYS

Leu

Thr
ITe
20

Ala
Phe
Arg
Lys
LyS
100
ITe
AsSn
val
Gly
His
180
Cys
Ala
Leu
val
Ser
260
Asp
val

val

1285

Ile Asn
5
Met Met
Phe Lys
Gly Tyr
Asp val
70
Lys Asn
85
Ser Lys
Pro Tyr
Ile Ala
Glu Arg
150
Pro val
165
Phe Ala
Pro Glu
Ser Ile
Met His
230
ASp Asp
245
Thr Asp
Pro ser
l.eu Gln

Cys I'le
310

AsSh
Glu
Ile
Lys
55

Cys
Iie
Pro
Leu
Ser
135
Lys
Leu
ser
Tyr
Phe
215
Glu
Leu
Ala
Ile
Ash

295
ser

B2

Phe
Pro
Thr
40

Pro
Glu
Phe
Leu
Gly
120
val
Lys
ASn
Arg
val
200
Asn
Leu
Pro
Ile
Ile
280
Phe

ASpP

Trp

Asn
Pro
25

Asp
Glu
Tyr
Leu
Gly
105
Asp
Thr
Gly
Glu
Glu
185
Ser
Arg
Ile
Ile
Gln
265
Thr
Arg

Pro

Gly Glu Lys Phe Ile Ile Arg Arg Lys Ser
1145 1150

Arg Lys Glu Asp Tyr Ile
1165

Trp Arg val Tyr
1180
Phe Leu Ala

Ile
1210
Lys
Arg
Cys
Ser

Thr
1290

Tyr
Phe
Arg
Asp
Tyr
Gin
a0

Glu
Arg
val
Ije
Asn
170
Gly
val
Arg
His
val
250
Ala
Pro
Gly

AsSn
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1195

Lys
Lys
Phe
Ile

LYyS

1275

Glu

Asn
Ala
Ile
Phe
Asp
75

Thr
Lys
Arg
Asn
Phe
155
Glu
Phe
Phe
Gly
val
235
Pro
Glu
Ser
Ile

Ite
315

Glu
Asp
Tyr

Ser

Pro
Tyr
Glu

Glu
1245

Ile
Ite
Asp
Glu

Tyr
Ser
G

1215
ser

1230

Ser

Gly

Lys Trp Tyr

1260
leu Gly Cys Asn

Asp
Arg
Trp
Asn
60

Pro
Mex
Leu
val
LYS
140
Ala
Thr
Gly
Asn
Tyr
220
Leu
Asn
Glu
Thr
val

300
AsSn

Pro
Gly
Ile
45

Lys
ASp
Ile
Lauy
Pro
125
.eu
Asn
Ile
Gly
Asn
205
Phe
Hisg
Glu
Leu
Asp
285
AsSp

Ile

Ile
Thr
Ile
Ser
Tyr
Lys
Glu
110
Leu
Ile
Leu
ASp
Ile
190
val
Ser
Gly
Lys
Tyr
270
Lys
Arg

Ash

Asp
15

Gly
Pro
Ser
L.eu
Leu
95

Met
Glu
Ser
Ile
Ile
175
Met
GIn
ASp
Leu
Lys
255
Thr
Ser
Leu

Ile

Asn
Tyr
Lys
AsD
el
Thr
Ile
Ley

Trp
1280

Asn
Arg
Glu
Gly
Asn
Phe

Ile

ASN
Ile
160
Gly
Gin
Glu
Pro
Tyr
240
Phe
Phe
Ile
Asn

Tyr
320



Lys
LYyS
Met
Thr
Asn
385
Ser
Asn
Lys
val
Asp
465
Tyr
Leu
ASD
LYS
Thr
545
Asp
Tyr
Trp
Ser
Gly
625
AsSN
Glu
ASD
Arg
Leu
705
Lys
L.VS
phe
ASp
Lys
785
Thr
Leu
Lys

Leu

Asn
Tyr
Phe
Arg
370
Leu
ASD
Lys
Ile
Asp
450
ASp
Ile
Ile
Phe
Ile
530
Phe
Ala
Ile
val
Thr
610
Leu
Ala
Leu
Asn
ASD
690
Ser
Ala
Tyr
Asn
Asn
770
Lys
Leu
Ile
Thr

Ile
850

Lys
Ser
Gly
355
Ala
Leu
Lys
GIn
Gin
435
Asn
Leu
Glu
Ser
ASn
515
Phe
Pro
Leu
Lys
Lys
595
Met
Ala
Phe
Leu
Lys
675
Glu
Thr
Leu
Ash
Asp
755
Ile
Met
Lys
Gly
Ile

835
Glu

Phae
ITe
340
Phe
Ser
Asp
Asn
Ala
420
Met
Glu
Ser
ASh
Lys
500
val
Thr
Leu
Leu
Thr
580
Glin
ASp
ey
Glu
Ile
660
Asn
Lys
val
Asn
Ile
740
Ile
ASn
Ile
Lys
Ser
820
Ile

ITe

Lys
325
Asp
Thr
Tyr
Asn
Met:
405
Tyr
Cys
Asp
Lys
Arg
485
Ile
ASp
ASp
Asp
Phe
565
Ala
Ile
Lys
Asn
Ile
645
Pro
Lys
Trp
Asn
Tyr
725
Tyr
Asn
AsSn
Pro
AsSn
805
Ala
Pro

Phe

Asp
val
Glu
Phe
Glu
390
Glu
Glu
Lys
Leu
AsSn
470
ser
Glu
val
Glu
Ile
550
ser
Asn
val
Ile
val
630
Ala
val
Ile
Ile
Thr
710
Glin
Ser
Ser
Phe
lLeu
790
Leu
Glu
Phe

ASh

LysS
Glu
Thr
sSer
375
Ile
Lys
Giu
Sar
Phe
455
Glu
Ser
Leu
Pro
Asn
535
Arg
Lys
Lys
AsSp
Ala
615
Gly
Gly
val
Ile
Asp
695
Gln
Ala
Glu
Lys
Ile
775
Ala
Leu
Tyr
Asp

Lys
855

Tyr
Ser
ASh
360
ASD
Tyt
Glu
Ile
va'l

440
Phe
Arg
Ile
Pro
val

520
Thr
Asp
LYyS
val

Asp
600
ASD
ASn
Ala
Gly
Lys
680
Met
Phe
Glin
LYS
Leu
760
ASh
val
Asn
Glu
ey

840
TYF

17994-PCT-SegList

Lys
Phe
345
Ile
Ser
Thr
Tyr
ser
425
Arg
ITe
Tle
AsSp
Ser
505
Tyr
Ile
Tle
val
vai
583
Phe
Ile
Glu
Ser
Ala
665
Thr
Tyr
Tyr
Ala
Glu
745
Asn
Glu
Glu
Tyr
Lys
8253
Ser

Asn

Phe
330
Asp
Ala
Leu
Ile
Arg
410
LYyS
Ala
Ala
Glu
Glu
490
Glu
Glu
phe
Ser
Tyr
570
Glu
val
ser
Thr
Ile
650
Phe
Ile
Gly
Thr
Leu
730
Lys
Glu
Ccys
LYS
Ile
810
ser
LYS

Ser

Page 17

val
LyS
Gly
Pro
Glu
395
Gly
Glu
Pro
ASD
Jyr
475
Leu
Asn
Lys
Glin
Leyu
555
Ser
Ala
Ile
Leu
Ala
635
Ley
Leu
ASD
Leu
Ile
715
Glu
Ser
Gly
Ser
Ley
795
Asp
Lys
Tyr
Glu

Glu
Leu
Asn
Pro
380
Glu
Gin
His
Gly
Lys
460
ASD
Ile
Thr
Gin
TYF
540
Thr
Phe
Gly
Glu
Ile
620
LYS
Leu
Leu
Asn
Ile
700
Lys
Glu
Asn
Ile
val
780
Leu
Glu
val
Thr

Ile
860

Asp
Tyr
TYr
365
val
Gly
Asn
l.ey
Ile
445
Asn
Thr
Leu
Glu
Pro
525
Leu
Ser
Phe
Leu
Ala
605
val
Gly
Glu
Glu
Ala
685
val
Glu
Tle
Ite
Asn
765
Ser
Asp
Asn
Asp
ASN

845
Leu

Ser
Lys
350
Lys
LYyS
Phe
Lys
Ala
430
Cys
sSer
Gln
Asp
sSer
510
Ala
Tyr
ser
Ser
Phe
590
Asn
Pro
Asn
rhe
Sar
670
L.ey
Ala
Gly
Ile
Asn
750
Gln
Tyr
Phe
Lys
Lys
830
Asn

Asn

Glu
335
Ser
Ile
Ile
Asn
Ala
4715
val
ITe
Phe
Ser
Thr
495
Leu
Ile
ser
phe
Met
575
Ala
Lys
Tyr
Phe
Ile
655
Tyr
Thr
Gln
Met
LyS
735
Ile
Ala
Leu
ASD
Leu
815
His
Thr

Asn

Gly
Leu
Lys
Lys
Ile
400
Ile
TYr
Asp
ser
ASH
480
Asn
Thr
Lys
Gln
Asp
560
Asp
Gly

Ser

Glu
640
Pro
Ite
L.YS
Trp
Tyr
720
Tyr
Asp
Ile
Met
AsSnh
B0O
Tyr
Leu
Ile

Ile



Ile
865
Tyr

Leu Asn Leu Arg
val
885

Leu

Gly Ala Asn

Asn Gin Phe Lys

900
GIn Asn Ile
915

Trp

GIn Asn

Phe Ile
930
Ile

Ser Arg

Tyr His Asn Glu

945
Gly Ile ser
965

Lys

Trp Lys

Ile Asn Gly
880

Ser

AsSp

val Glu
995

Ser

Lys Asp

AsSn ASn
1010
Ile

ASN ASp

ASn Ite
1025
ITe Phe

ASp Lys

Lys Leu Asp
1045
Phe ser Ile
1060
Tyr Lys
1075

Pro Leu

Lys Tyr

Glu Ile Ile
Gly Asn
1090
ASn LYS
1105
Ile

Met

Asn Ser Tyr
Ser
1125
Ile

Leu Thr Arg

Arg Asn Leu Tyr
1140

Ser fle

1155

Phe Phe

ser Gin Asn

Leu ASp Ash
1170

Asp Phe Lys Glu Glu

1185

ser Asn Glu Phe Tyr

1205

Pro Thr Tyr Ser Cys

1220
Asp Glu Ile Gly Leu
1235

val Phe Lys Asn Tyr
1250

Lys Glu val Lys Arg

1265

Lys Phe Ile Pro Lys

1285

<Z210>
<211>
<212>
<213>

<400> 8
Met Pro val Thr Ile
1 5
Asp Asn Ile Ile Met
20
TYr Tyr Lgs Ala phe
3

8
1291
PRT

17994-PCT-SeqList

Tyr Asn
870

Glu

Arg Asp

val Tyr Asp
Thr
905

Ser

Thr ser Ser

Ile Phe Asn

920
tle Pro Lys
935

Thr

Tyr

Tyr ITe 1le
950
Ile Asn

Arg Gly

val
985
Arg

Thr Lys Ser

ITe Asn
1000
Ile

Tyr
Ala Lys
1015
Ile

Tyt

AsSp Gly Glu
1030

Gly Asp Ile Asp
Glu
1065

Ser

phe Asn Thr

Gln Ser Tyr
1080
Tyr Asn Lys Glu
1095
Ile Lys
1110
Lys

Leu Lys

Tyr Asn GlIn
Phe
1145

val

Gly Glu Lys
Ile
1160

Arg Glu

ASp ASp

Ser Asn
1175
Glu Lys Lys Leu
1190

Lys Thr ITe Gln

Gin Leu Leu Phe
1225

Ile Gly Ile His

1240
Lys Asp Tyr Phe
1255

LYS Pro Tyr Asn

1270

Asp Glu Gly Trp

Clostridium botulinum B3

Asn Asn Phe Asn

Met Glu Pro Pro
25
Lys Ile Thr Asp
40

Asn lLeu
875
Gly val
890
Asn Ser

Met Phe

Lys Ash

Asn Cys
955
Arg Ile
870
Phe pPhe

Trp Phe

Ile Asn

val Ile

1035

Arg Thr

1050

Leu Ser
Glu Tyr
Tyr Tyr

Lys Asp

1115

ASn Ser
1130

Ile tle
Arg Lys
Trp Arg

Phe Leu

1195

ITe Lys
1210
Lys Lys

Arg Phe

Cys Ile

ser Asp

1275

Thr GTu

1250

Tyr Asn
10
phe Ala

Arg Ile

page 18

Ile Asp Leu Ser

Glu Leu Asn Asp
895
Arg val
910

Phe

Glu Ite

Leu Asp Ser

925

Asp Gly ITe Gln

940
Ile Lys

ASn ASnH

Tle Thr Leu

875
Ile

Trp
Glu ser
990
Thr

TYyr
val Ile
1005
Lys

Phe

Gly Glu
1020

Ala Asn

Leu

Gly Glu

Gln Phe Ile Trp

1055

GIn Ser Asn Ile
1070
Leu Lys Asp Phe
1085
Met Phe Asn
1100

ser Ser val

Ala
Gly

Asn Tyr Ile Asn

1135

Arg Arg LYys Ser
1150

Glu Asp Tyr Ile

1165

val Tyr
1180

Ala Asn

Ala Tyr
ITe Tyr

Glu Tyr Asp Glu

1215

Glu ser
1230
ser Gly

Asp Glu

Tyr Glu
1245

Ser Lys Trp Tyr

1260

Leu Gly Cys Asn

Asp Pro Tle Agp
1
Arg Gly Thr Gly
30

Trp ITe Ile Pro
45

Gly
880
LYS
Thr
val
Asn
Ser
960
Thr
Arg
Thr
Ser
Ile
1040
Met
Lys
Trp
Gly
Glu
1120
Tyr
AsnN
Tyr
Lys
AsSp
1200
Gln
Thr
Thr
l.eu

Trp
1280

ASH
Arg
Glu



AFrg
Ile
Thr
Asn
Ile
Phe
Pro
145
Phe
Tie
Met
AST
Ala
225
Gly
Phe
Gly
Tyr
Lys
305
Lys
LYS
Met
Thr
Asnh
385
Ser
Asn
LYS
val
ASp
465
Tyr
Leu
Asp
Lys
Thr
545
Asp

Tyr

Tyr
50

Phe
Asn
Arg
Asn
Asn
130
Gly
Gly
Gln
LyS
Lys
210
Leu
Ile
Met
Gly
ASp
290
val
Asn
TYyr
Phe
Arg
370
Leu
Asp
Lys
Ile
ASp
450
ASp
Ile
Ile
Phe
Ile
530
Phe
Ala

Ile

Thr
Asn
Asp
Ile
Gly
115
Thr
Glu
Pro
Asn
Phe
195
Gly
Ile
Lys
GlIn
Gln
275
Lys
Leu
LySs
ser
Gly
355
Ala
Leu
Lys
Gin
Gin
435
Asn
Leu
Glu
Ser
Asn
515
Phe
Pro
Leu

LYS

Phe
Arg
Lys
Lys
100
Ile
Asn
val
Gly
His
180
Cys
Ala
Leu
va'l
Ser
260
ASp
va'l
val
Phe
Ile
340
Phe
Ser
AsSp
Asn
Ala
420
met
Glu
Ser
Asn
LysS
500
val
Thr
l.ey
Leu

Thr
580

Gly
AsSp
Lys
85

Ser
Pro
Ile
Glu
Pro
165
Phe
Pro
Ser
Met
Asp
245
Thr
Pro
Leu
cys
Lys
325
Asp
Thr
Tyr
Asn
Met
405
Tyr
Cys
Asp
Lys
Arg
485
Ile
Asp
Asp
ASD
Phe

565
Ala

TYyr
vai
70

Asnh
Lys
TY I
Ala
Arg
150
val
Ala
Glu
Ile
His
230
Asp
Asp
Arg
GlIn
Ile
310
ASp
val
Glu
Phe
Glu
390
Glu
Glu
Lys
Leu
Asn
470
Ser
Glu
val
Glu
ile
550
ser

Asn

Lys
55

Cys
Ile
Pro
Leu
Ser
135
Lys
Leu
Ser
Tyr
Phe
215
Glu
Leu
Ala
Ile
Asn
295
Ser
Lys
Glu
Thr
Ser
375
ITe
Lys
Glu
ser
Phe
455
Glu
Ser
Leu
Pro
Asn
535
Arg
Asn

LYys

Pro
Glu
pPhe
Leu
Gly
120
val
Lys
Asn
Arg
val
200
Asn
Leu
Pro
Ile
Ile
280
Phe
Asp
Tyr
Ser
Asn
360
Asp
Tyr
Glu
Ile
val
440
Phe
Arg
Ile
Pro
val
520
Thr
Asp
Lys

val

17994-PCT-SegList

Glu
Tyr
Leu
Gly
105
ASD
Thr
Gly
Glu
Glu
185
Ser
Arg
Ile
Ile
GIn
265
Thr
Atg
Pro
Lys
Phe
345
Ile
ser
Thr
Tyr
Ser
425
Arg
Ile
ITe
ASp
Ser
505
Tyr
Ile
ITe
val

val
585

AsSp
Tyr
Gin
90

Glu
Arg
val
Ile
Asn
170
Gly
val
Arg
His
val
250
Ala
Pro
Gly
Asn
Phe
330
Asp
Ala
Leu
Ile
Ar

410
Lys
Ala
Ala
Glu
Glu
490
Glu
Glu
Phe
Ser
TYr
570
Glu
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Phe
Asp
75

Thr
LysS
Arg
Asn
rhe
155
Glu
Phe
Phe
Gly
val
235
Pro
Glu
Ser
Ile
Ile
315
val
LYS
Glu
Pro

clu
395

g Gly

Glu
Pro
ASp
Tyr
475
Leu
ASH
LYS
Gln
l.eu
555
Ser

Ala

Asn Lys
60

Pro Asp
Met Ile
Leu Leu

val Pro
125
LYyS Leu
140
Ala Asn

Thr Ile
Gly Gly

Asn Asn
205

Tyr Phe

220

Leu His

Asn Glu
Glu Leu

Thr Asp
285

val Asp

300

Asn Tle

Glu Asp
Leu Tyr

Asn Tyr
365

Pro val

380

Glu Gly

Gin Asn
His Leu
Gly Ile
445
Lys Asn
460
Asp Thr
Ile Leu
Thr Glu
Gln Pro
525
Tyr Leu
540
Thr Ser
Phe pPhe

Gly Leu

Ser
Tyr
Lys
Glu
110
Leu
Ile
Leu
Asp
Ile
190
val
Ser
Gly
Lys
TYr
270
Lys
Arg
Asnh
Ser
LYsS
350
Lys
Lys
Phe
Lys
Ala
430
Cys
ser
Gin
ASp
ser
510
Ala
Tyr
ser

Ser

Phe
590

Ser
Leu
L.ey
95

Met
Glu
ser
Ile
Iie
175
Met
Gin
Asp
Leu
Lys
255
Thr
Ser
Ley
Ile
Glu
335
Ser
Ile
Ila
Asn
Ala
415
val
Ile
Phe
Ser
Thr
495
Leu
Ile
Ser
Phe
MetT

575
Ala

Gly
ASRH
Phe
Ile
Glu
Ash
Ile
160
Gly
GlIn
Glu
Pro
Tyr
240
Phe
Phe
Ile
Ash
TYr
320
Gly
Leu
Lys
Lys
Ile
400
Ile
Tyr
ASD
sSer
Asn
480
Asn
Thr
LyS
Gln
ASD
560
ASp

Gly



Trp
Ser
Gly
625
Asn
Glu
Asp
Arg
Leu
705
Lys
Lys
Phe
Asp
Lys
785
Thr
Leu
Lys
Leu
Ile
865
Tyr
Asn
Gin
Ser
Tyr
945
Gly
Asp
Lys
AsSh
Asn
1025
Ile
Lys
Glu
Gly

1105

val
Thr
610
Leu
Ala
Leu
Asnh
Asp
590
Ser
Ala
Tyr
Asn
Asn
770
Lys
Leu
Ile
Thr
Ile
850
Leu
Gly
Gln
Asn
Phe
930
ITe
Trp
Ile
Asp

ASn

Lys
595
Met
Ala
Phe
Leu
Lys
675
Glu
Thr
Leu
Asn
Asp
755
Ile
Met
Lys
Gly
Ile
835
Glu
Asn
aAla
Phe
Gin
915
“T“rp
His
Lys
ASn
val

995
Ser

1010

Ile
Phe
Tyr
I'le

AsSn

AsD
Lys
Phe

Tyr

1075

Gln
Asp
L.eu
Giu
Ile
660
Asnh
Lys
va'l
Asn
Iie
740
Ile
Asn
Ile
Lys
Ser
820
Ite
Ile
Leu
Lys
LyS
900
Asp
Ile
ASn
rle
Gly
980
Ser
ASp
Ile
Leu

Ser

Ile
Lys
Ash
Ile
645
Pro
Lys
Trp
Asn
Tyr
725
TYr
Asn
AsSn
Pro
ASh
805
Ala
Pro
Phe
Arg
val
885
l.eu
Ile
Arg
Glu
Ser
965
Lys
Glu
Asn
LysS

AsSp

1045

val
ITe
val
630
Ala
val
Ile
ITe
Thr
710
Gln
ser
Ser
Phe
Leu
790
Leu
Glu
Phe
ASh
Tyr
870
Glu
Thr
Ite
ITle
Tyr
950
Ile
Thr
Tyr
Ala

Asp
1030

Gly

ASp
Ala
615
Gly
Gly
val
Ie
Asp
695
GIn
Ala
Glu
Lys
Ile
775
Ala
Leu
Tyr
Asp
Lys
855
Arg
val
ser
Phe
Pro
935
Thr
Arg
Lys
Ile

LYS

1015

Ile

Asp

ITe Phe Asn

1060
Lys Ile Gin Ser

Pro Leu Met Tyr Asn

1090
Asn Lys Asn Ser Tyr Ile Lys Leu Lys Lys Asp

1110

1095

ASpD
600
Asp
Asn
Ala
Gly
LYS
680
Met
Phe
Gln
Lys
Leu
760
Asnh
val
Asn
Glu
Leu
340
Tyr
AsSp
Tyr
Ser
Asn
920
LyS
Ile
Gly
Ser

Asn

17994-PCT-Seqglist
Phe val Ile

Ile
Glu
Ser
Ala
665
Thr
Tyr
Tyr
Ala
Glu
745
Asn
Glu
Glu
Tyr
LYS
825
Ser
Asn
Asn
Asn
Ala
305
Ser
Tyr
Ile
Asn
val

985
Arg

1000

Ile
Gly
Ile

Tyr
Glu

ASp

Ser
Thr
Ile
650
Phe
Ile
Gly
Thr
Ley
730
Lys
Glu
Cys
LYS
Ile
310
Ser
Met
Ser
Asn
Gly
890
Asn
Met
Lys
Asn
Lys
970
Phe
Trp
Ile
val

Arg
1050

Leu
Ala
635
Leu
Ley
Asp
Leu
Ile
715
Glu
ser
Gly
Ser
.ey
795
Asp
LysS
Tyr
Glu
Lau
875
val
Ser
Phe
Asn
Cys
955
Ile
Phe
Phe
Asn
Ile

1035
Thr

Thr Glu Leu Ser

1065

Tyr Ser Glu Tyr
1080
Lys Glu Tyr Tyr

1115

Glu
Tle
620
LYsS
Leu
l.eu
Asn
Ile
700
Lys
Glu
ASn
Ile
val
780
Leu
Glu
va'l
Thr
Ile
860
Ile
Glu
Lys
ey
AsSp
940
Ile
Ile
Glu
Phe
Gly
1020
Ala
Gin
GIn

Leu

Ala
605
val
Gly
Glu
Glu
Ala
685
val
Glu
Ile
Ile
ASn
765
Ser
Asp
Asn
ASD
Asn
845
Leu
Asp
Leu
Ile
Asp
925
Gly
L.YS
Trp
Tyr

val

1005

LYS
Asn
Phe
Ser

Lys

1085

Asn
Pro
Asn
Phe
Ser
670
Leu
Ala
Gly
Ile
Asnh
750
Gin
Tyr
Phe
Lys
LYys
830
Asn
AsSn
Leu
Asn
Arg
910
Phe
Ile
Asn
Thr
Sar
990
Thr
Leu
Gly
Ile
Asn

1070
AsSp

Lys Ser
Tyr Ile

Phe Glu
640

Ite Pro

655

Tyr Ile

Thr Lys
GIn Trp

Met Tyr
720

Lys Tyr

735

Ile Asp

Ala Ile
Leu Met

A3Sp Asn
800

Leu Tyr

815

His Leu

Thr Ile
Asn Ile

Ser Gly
880

Ash Lys

895

val Thr

ser val
Gln Asn

Asn Ser
960

Leu Thr

975

Ile Arg

ITe Thr

Glu Ser

Glu Ile
1040

Trp Met

1055

ITe Lys

Phe Trp

Met Phe Asn Ala Gly

1100

ser Ser val Gly Glu

1120

Ile Leu Thr Arg Ser Lys Tyr Asn GIn Asn Ser Asn Tyr Ile Asn Tyr

1125

1130

Page 20

1135



Arg Asn Leu Tyr Ile

1140

Ser Gln Ser Ile

1155

Leu Asp Phe
1170

ASp

Phe

1185

ser
Pro
ASp

val

1265

Asn
Thr
Glu

Phe

LysS
Glu
Tyr

Ile
1233

Phe
Lys
Phe
ser

1220
Gly

Asn

Lys Glu

Glu

1190

Tyr Asn
1205
Cys GlIn

Leu Tle

Lys Asp Tyr Lys

1250
tys Glu val Lys Arg Lys
1270
Gln Phe I7e Pro Lys Asp Glu Gly

<210> 9

<211>
<212>
<213>

<400> 9

Met
i

Asp
Tyr
Arg
Ile
65

Thr
Asn
Ile
Phe
Pro
145
Phe
Ile
Met
Asn
Ala
225
Gly
Phe
Gly
Tyr

LYysS
305

Pro
Asn
Tyr
Tyr
50

Phe
Asn
Arg
Asn
Asn
130
Gly
Gly
Glin
LysS
Lys
210
Leu
Ile
Met
Gly
Asp

290
val

1291
PRT
Clostridium botulinum

val
Ile
Lys
35

Thr
Asn
Asp
Ile
Gly
115
Thr
Glu
Pro
Asn
Phe
195
Gly
Ile
Lys
GIn
Gin
275
Lys

Leu

Thr
Ile
20

Ala
Phe
ATg
Lys
Lys
100
Ile
Asn
val
Gly
His
180
Cys
Ala
Leu
val
sSer
260
Asp
val

val

1285

Ile Asn
5
Met Met

Phe Lys
Gly Tyr

Asp val
70

Lys Asn

85

ser Lys

Pro Tyr
ITe Ala
Glu GIn
150
Pro val
165
Phe Ala
Pro Glu
Ser Ile
Met His
230
ASp ASp
245
Thr Asp
Pro Ser
Leu Gln

Cys Ile
310

Thr
l.eu
Gly

Asp
1255

Leu Asn GlIn
1175

Lys
Ite
Leu

Ile

17994-pPCT-Seqlist

1145

Glu Trp Arg val Tyr
1180

Leu Phe Leu Ala
1195
GIn Ite Lys Glu
1210
Phe Lys Lys Asp
1225

His

1240

Tyr

Phe

Pro Tyr Asnh

Asn
Glu
Ile
Lys
55

Cys
Ile
Pro
L.eu
Ser
135
Lys
Leu
ser
Tyr
rhe
215
Glu
Leu
Thr
Ile
Asn

295
ser

Bnp

Phe
Pro
Thr
40

Pro
Glu
Phe
Ley
Gly
120
val
Lys
ASn
Arg
val
200
Asnh
Leu
Pro
Ile
Ile
280
Phe

ASD

Trp

Asn
Pro
25

Asp
Glu
Tyr
Leu
Gly
105
ASp
Thr
Gly
Glu
Glu
185
Ser
Arg
Ile
Ile
Gln
265
Ser
Arg

PO

Arg Phe Tyr

Cys Ile ser
1260
Pro Asn Leu Gly Cys Asn

Ile

1275

Glu

1290

Tyr
10

Phae
Arg
Asp
Tyr
Gin
90

Glu
Arg
val
Ile
ASn
170
Gly
val
Arg
His
val
250
Ala
Pro
Gly

Ash
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Asn
Ala
Ile
Phe
Asp
Thr
Lys
Arg
Asn
Phe
155
Glu
Phe
Phe
Gly
val
235
Pro
Gly
Ser

Ile

Ile
315

ASp
Arg
Trp
Asn
60

Pro
Met
Leu
val
LysS
140
Ala
Thr
Gly
Asn
Tyr
220
Ley
Asn
Glu
Thr
val

300
AN

AsSnh
Tyr
Glu

Glu
1245

Gly Glu Lys phe Ile Ile Arg Arg Lys Ser

1150
Asn Asp Asp Ile val Arg Lys Glu Asp Tyr Ile
1160 1165

Ala
Ile
Asp
Glu

TYr
Tyr
Gluy

1215

Ser

1230

Ser

Gly

Lys Trp Tyr

Pro
Gly
Ite
45

Lys
Asp
Ile
Leu
Pro
125
Leu
Asnh
Ile
Gly
ASh
205
rhe
His
Glu
Leu
Asp
285
Asp

Ile

Ile
Thr
Ile
ser
Tyr
Lys
Glu
110
Leu
Ile
Leu
Asp
Ile
190
val
ser
Gly
Lys
Tyr
270
Lys
Arg

AsSni

Asp
15

Gly
Pro
ser
Leu
Leu
Met
Glu
Ser
Ile
Ile
175
Met
Glin
Asp
Leu
LyS
255
Thr
Ser
Leu

Ile

Asn
Tyr
Lys
ASp
1200
Glin
Thr
Ile
l.ey

Trp
1280

Asn
Arg
Glu
Gly
Asn
Phe
Tle
Glu
Asn
Ile
160
Gly
Gln
Glu
Pro
Tyr
240
Phe
Phe
Ile

Asn

Tyr
320



LyS
Lys
Met
Thr
Asn
385
Serp
Asnh
LYs
val
Asp
465
Tyr
Leu
ASD
Lys
Thr
545
Asp
Tyr
Trp
Ser
Gly
625
Ser
Glu
Asp
Arg
[L.eu
705
Lys
Lys
Phe
ASp
Lys
785
Thr
L.eu
Lys

l.eu

Asn
Tyr
Phe
Arg
370
Leu
Asp
Lys
Ile
Asp
450
ASD
Ile
Ile
Phe
val
530
Phe
Ala
Ile
val
Thr
610
Leu
Ala
Leu
Asn
val
690
Ser
Ala
Tyr
Asn
Asn
770
Lys
Leu
Ile
Thr

Ite
850

Lys
Sar
Gly
355
Ala
Leu
Lys
Gln
GIn
435
ASh
Leu
Gly
sSer
Asn
515
Phe
Pro
Ley
LyS
LYS
595
Met
Ala
Phe
Leu
Lys
675
Glu
Thr
Leu
Asn
Asp
755
Ile
Met
L.ys
Gly
Ile

835
LYS

phe
Ile
340
Phe
Ser
ASp
Asn
Ala
420
Met
Glu
Ser
Asnh
Lys
500
va'l
Thr
Leu
Leu
Thr
580
GIn
ASp
Ley
Glu
Ile
660
Asn
Lys
val
Asn
Ile
740
Ite
Asn
Ile
Lys
Ser
820
Ile

Ile

Lys
325
Asp
Thr
Tyr
Ash
Met
405
TYr
Cys
Ash
Lys
Asp
485
Ile
Asp
ASD
Ash
va'l
565
Ala
Ile
Lys
ASh
Ile
645
Pro
Lys
Trp
Asn
Tyr
725
Tvyr
Asn
Asp
Pro
Asnh
805
val
Pro

Phe

AsSp
val
Glu
Phe
Giu
390
Gly
Glu
Lys
Leu
Asn
470
Phe
Glu
val
Glu
Ile
550
Ser
Asn
val
Ile
val
630
Ala
val
Ile
Ile
Thr
710
Gin
Ser
Ser
Phe
L.eu
790
Leu
Glu
Phe

ASn

Lys
Glu
Ile
Ser
375
Ite
Lys
Glu
Ser
Phe
455
Glu
Pro
Leu
Pro
Asn
535
Arg
Ser
Lys
ASp
Ala
615
Gly
Gly
val
Ile
Asp
685
Glin
Ala
Glu
Lys
Ile
775
Ala
Leu
Asp
Asp

LYS
855

Tyr
sSer
Asn
360
AsSp
Tyr
Glu
Ile
val
440
Phe
Arg
Ile
Pro
val
520
Thr
Asp
LyS
val
ASp
600
AsSD
Asp
Ser
Gly
LYS
680
Met
Phe
GIn
Glu
Ley
760
Asn
val
Asn
Glu
L.eu

840
Tyr

17994-PCT-SeqList

Lys
Phe
345
Ile
ser
Thr
Tyr
Ser
425
Lys
Ile
val
Asn
Ser
505
TYr
Ile
Tle
val
val
585
Phe
Ile
Glu
Ser
val
665
Thr
Tyr
Tyr
Ala
Glu
745
Asn
Glu
Lys
Tyr
Lys
825
Ser

Asn

Phe
330
Asn
Ala
Leu
Ile
Arg
410
Lys
val
Ala
Glu
Glu
490
Glu
Glu
Phe
Ser
Tyr
570
Glu
va'l
Ser
Thr
Ile
650
Phe
Ile
Gly
Thr
lL.eu
730
Lys
ASD
Cys
Lys
Ile
810
Ser
Thr

Ser
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val
LYS
Glu
Pro
Glu
395
Gly
Glu
Pro
Asp
TYr
475
Leu
Ash
Lys
GIn
Leu
555
Ser
Ala
Ile
Leu
Ala
635
L.ey
Leu
ASp
ey
Ile
715
Glu
Ser
Gly
ser
Leu
795
Asp
Lys
Tyr
Glu

Glu Asp
Leu Tyr

Asn Tyr
365

Pro val

380

GTu Gly

GIn Asn
His Leu

Gly Ile
445

Lys Asn

460

Asn Thr

ITe Leu
Thr Glu

Gin Pro
525

Tyr Leu

540

Thr ser

Phe Phe
Gly Leu

Glu Ala
605

ITe val

620

Lys Gly

Leu Glu
Leu Glu

Asn Ala
685

ITe val

700

Lys Glu

Glu Ile
Asn Iie

ITe Asn
765

val ser

780

Leu Asp

Giu Asn
val Asp
Thr Asn

845

Ile Leu
860

Ser
LyS
350
LYyS
Lys
Phe
LYS
Ala
430
Cys
Ser
GlIn
AsSp
sSer
510
Ala
Tyr
Ser
ser
Phe
590
Asn
Pro
Asnh
Phe
Ser
670
Ley
Ala
Gly
Ile
ASH
750
Glin
Tyr
Phe
Lys
Lys
830
Asn

Asn

Glu
335
Ser
Ile
Ile
Asn
Ala
415
val
Ile
Phe
Asn
Thr
495
Leu
Ile
Ser
Phe
Met
575
Ala
Lys
TYFP
Phe
ITe
655
Tyr
Thr
Gin
Met
LysS
735
Tie
Ala
[.eu
AsSp
Leu
815
Tyr
Glu

Asn

Gly
Leu
Lys
Lys
Ile
400
Ile
Tyr
Asp
Ser
Asn
480
Asp
Thr
Lys
Gln
ASp
560
ASD
Gly
ser
Ile
Glu
640
Pro
Ile
Lys
Trp
Tyr
720
Tyr
Ash
Met
Met
Asn
800
Tyr
Leuy
Iie

Ile



Ile
865
Tyr
ASNH
Gln
Ser
TYr
945
Gly
Asp
Glu
Ash
Asn
1025
Thr
Lys
Glu
Gly
Asn
1105
Ile
Arg
Ser
Leu
Ash
1185
Ser
Pro
Asp

Leu

Leu
Gly
Gln
Ash
Phe
930
Ile
Trp
Ile
ASp
Asn
1010
Met
Phe
TYyr
TIle
Asn
1090
LYS
Leu
Asn
Glin
Asp
1170
Phe
Asn
Thr
Asp

Arg
1250

Asnh
Ala
Phe
GlIn
915
Trp
His
Lys
Asn
Ile
995
Leu
ASp
LYS
rhe

Tyr
1075

Leu
Lys
Lys
200
Asnh
Tle
Asn
Ile
Gly
980
Ser
AsSp
Iie
Leu
Ser

1060
LYS

17994-pPCT-Segl.ist

Arg Tyr Arg Asp Asn
870
val Glu val Tyr Asp
885
Leu Thr Ser Ser Ala
905
I7e Ile Phe Asn Ser
920
Arg Ile Pro Lys Tyr
935
Glu Tyr Thr Ile Ile
950
Ser Ile Arg Gly Asn
965
Lys Thr Lys Ser val
985
Glu Tyr Ile Asn Arg
1000
Asn Ala Lys Ile Tyr
1015
Lys Asp Ile Gly Glu
1030
Asp Gly Asp val Asp
1045
Ile phe Asn Thr Gin
1065
Tle GlIn Ser Tyr Ser
1080

Pro Leu Met Tyr Asn Lys Glu

1095

Asn Ser Tyr Ile Lys Leu val

1110

Ile Arg Ser Lys Tyr Asn Gln

1125

teu Tyr ITe Gly Glu Lys Phe

1140

1145

ser Ile Asn Asp Asp Ile val

1155

1160

Phe val Asn Ser Asn Glu Glu

1175

Lys Glu GIn Glu GIn Lys Leu

1190

Glu Phe Tyr Lys Thr Ile GlIn

1205

Tyr Ser Cys GIn Leu Leu Phe
1220 1225
Ile Gly Leu Ile Gly Ile His

1235

1240

Lys Lys Tyr Lys Asp Tyr Phe

1255

Lys Glu val Lys Arg Lys Pro Tyr Lys

1265

1276

Gin pPhe ITe Pro Lys Asp Glu Gly Trp

<210> 10
<211> 12
<212> PR

<213>

<400> 10

1

91
T

1285

clostridium botulinum 8bv

Met Pro val Thr Ile Asn Asn Phe Asn
5

Asn Asn Ile Ile Met Met Glu Pro Pro
25

20

Tyr Tyr Lys Ala Phe Lys Ile Thr Asp
35 40

AsSn
Gly
890
Asp
Met
Arg
Asn
Arg
970
Phe
Trp
Ile
val
Arg
1050
Leu
Glu

TY"r

Leu
875
val
Ser
Phe
ASN
Cys
955
Ile
phe
Phe
Asn
Ile
1035
Thr
Asn
Tyr

Tyt

Lys Asp

Asn
1130
Ile
Arg
Trp
Phe
Ile
1210
Lys
Arg
Cys
Ser

Thr
1290

10

1115
ser

Ile
Lys
Arg
Leu
1195
Lys
Lys
Phe
Ile
Asn

1275
Gy

Ile Asp
Lys Leu
Lys 1le
Leu Asp
925
ASp ASp
940
Met LYS
Ile Trp
Glu Tyr

rhe val

1005

Gly Thr
1020

val Asn
Gin Phe
Gln ser

Leu Lys

1085

Met Phe
1100

Ser Ser
Asn Tyr
Arg Arg

Glu Asp

Leu
Asn
Arg
910
Phe
Ile
Asn
Thr
Asn
990
Thr
Leu
Gly
Ite
Ash
1070
ASp
Asn
val
Ile
LYsS

1150
Tyr

1165

val Tyr
1180

ser Iie
Glu Tyr
Asp Glu

Tyr Glu

1245

Ala
Ile
Asp
Glu

ser Gly
880

ASp Lys

895

val Thr

ser va'
GIn Ash

Asn Ser
960

Ley Ile

975

Ile Arg

Ile Thr
Glu ser

Glu 1le
1040

Trp Met

1055

Ile Lys

Phe Trp
Ala Gly

Gly Glu
1120

Asn Tyr

1135

Ser Asn

Ile His
TYr LYS

Tyr Asp
1200

Glu G'ln

1215

ser Thr

1230

ser

Gly val

Ser Lys Trp Tyr Leu

1260

Leu Gly Cys Asn Trp

1280

Tyr Asn Asp Pro Ile Asp Asn
15

Phe Ala Arg Gly Met Gly Arg
30

Arg ITe Trp Iie Ile Pro Glu
45
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Arg
Ile
65

Thr
ASn
Ile
Phe
Pro
145
Phe
Ile
Met
Asn
Ala
225
Gly
Phe
Gly
Tyr
Lys
305
Lys
Lys
Met
Thr
Asn
385
Ser
Asn
Lys
val
Asp
465
Tyr
Leu
Asp
LysS
Thr
545
Asp

Tyr

Tyr
Phe
AsSn
Arg
Asn
AsSn
130
Gly
Gly
Gin
Lys
LyS
210
leu
Iie
Met
Gly
Asp
280
val
Asn
Tyr
Phe
AT

370
[Lau
ASp
LYS
Tle
Asp
450
AsSp
Ile
Ile
Phe
Ile
530
Phe
Ala

Ile

Thr
ASn
ASD
Ile
Gly
115
Thr
Gy
Pro
ASh
Phe
195
Gly
Ile
Lys
Gln
Glin
275
LyS
Ley
Lys
ser

Gly
355

g Ala

lLeu
LysS
Gin
Gln
435
Asn
Leu
Glu
Ser
Asn
515
Phe
Pro
Leu

Lys

Phe
Arg
Lys
Lys
100
Ile
Asn
val
Gly
His
180
cys
Ala
Lau
val
ser
260
Asp
val
val
rPhe
Ile
340
Phe
Ser
Asp
Asn
Ala
420
Meat
Glu
ser
ASn
Lys
500
val
Thr
l.eu
Leu

Thr
580

Gly
Asp
Lys
85

Ser
Pro
Ile
Glu
Piro
165
Phe
Pro
Ser
Met
Asn
245
Thr
Pro
Leu
Cys
Lys
325
ASp
Thr
Tyr
Asn
Met
405
Tyr
Cys
Asp
Lys
AS

485
Ile
Tyr
Asp
Asp
Phe

565
Ala

Tyr
val
70

Asn
Lys
TYr
Ala
Arg
150
val
Ala
Glu
Ile
His
230
Asp
Asp
Ser
Gln
Ile
310
Asp
val
Glu
Phe
Glu
390
Glu
Glu
LYS
Leu

Asn
470

p Phe

Glu
val
Glu
ile
550
Ser

Asn

Lys
55

Cys
Ile
Pro
Leu
Ser
135
LYsS
Lel
Ser
TV
Phe
215
Glu
Leu
Ala
Ile
Asn
295
Ser
Lys
Glu
Thr
Ser
375
Ile
Lys
Glu
Ser
Phe
455
Glu
Ser
Leu
Pro
Asn
535
Arg
Asn

LysS

Pro
Glu
Phe
Letu
Gly
120
val
Lys
Ash
Arg
val
200
Asn
Leu
Pro
Ile
Ile
280
Phe
Asp
Tyr
Ser
Asn
360
Asp
Tyr
Glu
Ile
val
44Q
Phe
Arg
Ile
Pro
val
520
Thr
ASp
Lys

val

17984-PCT-Seqglist
Phe Asn Lys
60

Glu
Tyr
Leu
Gly
105
Asp
Thr
Gly
Glu
Glu
185
Sep
Arg
Ite
Ile
Gln
265
ser
Arg
Pro
Lys
Phe
345
Ile
Ser
Thr
Tyr
5er
425
Lys
Ile
Ile
ASnh
Ser
505
Tyr
Ile
Ile
val

val
585

Asp
Tyr
Gln
90

Glu
Arg
val
Ile
Asn
170
Gly
val
Arg
His
val
250
Ala
Pro
Gly
Asn
rhe
330
Asp
Ala
Leu
Ile
Arg
410
Lys
Ala
Ala
Ala
Glu
490
Glu
Lys
Phe
Ser
TYr

570
Glu
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Asp
75

Thr
Lys
Arg
Asn
Phe
155
Glu
Phe
Phe
Gly
val
235
Pro
Glu
Ser
Ile
Ile
315
val
Lys
Glu
Pro
Glu
395
Gly
Glu
Pro
Asp
Tyr
475
l.ey
Asnh
LYS
Gin
Ley
555
Ser

Ala

Pro
Met
L.eu
val
Lys
140
Ala
Thr
Gly
AsSn
TYE
220
Leu
Asn
Glu
Thr
val
300
Asn
Glu
Leu
Asn
Pro
380
Glu
Gin
His
Gly
Lys
460
ASn
Ile
Thr
Gin
Tyr
540
Thr
Phe

Gly

Asp
Ile
Leu
Pro
125
L_eu
Asn
ITe
Gly
Asn
205
Phe
His
Glu
Leu
ASp
285
ASp
Ile
ASp
Tyr
Ty
365
val
Gly
Asn
Leu
Ile
445
AsSn
Thr
l.ey
Glu
Pro
525
Leu
Ser
Phe

Leu

Ser
Tvyr
Lys
Glu
110
Leu
Ile
Leu
AsSp
Ile
190
val
Ser
Gly
Lys
Tyr
270
Lys
Arg
Asn
Ser
LysS
350
Lys
LYS
Phe
Lys
Ala
430
Cys
Ser
Gln
ASp
ser
510
Ala
Tyr
Ser
Ser

Phe
590

Ser
Leu
Ley
Met
Glu
ser
Ile
Ile
175
Met
GIn
ASp
Leu
Lys
255
Thr
Sar
Leu
Ile
Glu
335
sSer
Ile
Ile
Ash
Ala
415
val
Ite
Phe
AsSn
Thr
495
Leu
Ile
Ser
Phe
Met

575
Ala

Gly
Ash
Phe

Ile

Asn
Ile
160
Gly
GIn
Glu
Pro
TYr
240
phe
Phe
Ile
Asn
Tyr
320
Gly
Leu
Lys
Lys
ITe
400
Ile
Tyr
Asp
Ser
Asn
480
Asp
Thr
Lys
Gin
AsSpD
560
ASD

Gly



Trp val Lys
595
Thr Met
610

Leu

Ser

Gly Ala

625

Asn Ala Phe

Glu Leu Leu

ASp Asn Lys

675
Glu

Arg Asp

690

Leu Ser Thr

705

Lys Ala Leu

Lys Tyr Asn

Phe Asnh Asp
755
Asn Tle
770

Lys

Asp

Lys
785
Thr

Met

Leu Arg

Leu Ile Gly

Thr Ser
835
Glu

Lys

Ile
850
Ley

Leu

Ile
865
Tyr

Asn

Gly Ala

Asn GTn Phe
Gin
915

Trp

Gln Asn

Phe
930
Ile

ser
Tyr His
945
Gly

Trp Lys

Asp Ile Asn
Ite
995

Ser

Glu Asp

AsSn
1010
Ile

Asn

His
1025
I1e Phe

Asp
Lys
Lys Tyr Phe
Glu Ile

Gly Asn
1080

1105

Ele Leu Thr Arg Ser Lys Tyr Asn GIn Asn Ser Lys Tyr Ile Asn
1125 1130

Gin Ile val

Asp Lys Ile
val
630

Ala

Leu Asn

Ile
645
Pro

Glu
Ile val
660
Ash

Lys Ile

Lys Trp Ile
Thr
710

GlIn

val Asn

Asn Tyr
725
ite Tyr
740

val

Ser

Asn Ser

Asn Asn Phe

ITe Pro Leu
790
Asn Leu
805

Ala

Lys

ser Glu

820

ITe Pro Phe

Ile Phe Asn

Leu Arg Tyr
870
val Glu
885

Leu

LYS

Lys Thr

900

Asn Ile Ile

Ile Arg Ile

Asn Glu Tyr

950

ITe ser Ile

965

Gly Lys Ile

980

ser Glu Tyr

Asp Asn Ala

Ite Arg Asp

ASp
Ala
615
Gly
Gly
val
Ile
As

695
Gin
Ala
Glu
Lys
Ile
775
Ala
Leu
Tyr
Asp
Lys
855
Arg
val
Ser
Phe
Pro
935
Thr
Arg
Lys
Ile
Lys

1015
Ile

1030

Leu Asp Gly
1045

Ser TIle phe

1060

Asn

Asn

Tyr Lys Ile Gln Ser
1075

Pro Leu Met Tyr Asn
1095
Asn Lys Ash Ser Tyr Ile Lys Leu Lys Lys ASp

1110

p Met

17994-pCT-SeqList
Asp Phe val Ile Glu Ala
600 605
ASp Ite val
620
Lys

Ile Ser Leu

Ala
635
Leu

Asn Glu Thr Gly

Ile Glu
650

Phe

Ala ser Leu

Ala Glu
665
Thr

Gly Leu Leu
Ala
685

val

Glu Ile

680

Asn Ser

Ile
700
Lys

Tyr Gly Leu

Ile Glu
715
Glu

Phe Tyr Thr

Gln Ala Leu Glu Ile

730
Glu Arg Ile
745

Asnh

Lys Ser Asn

Leu Glu Gly Ile

760
Asn

Asn
765
val Ser
780

Leu

Glu Cys ser

val Glu Leu
795

Asp

LYS Asp

Ile Glu
810
Sarp

Asn Tyr Asn

Giu Lys val
825

Ser

Lys AsSp

Thr Thr Asn
845

Leu

Leu
840
TYr

Tyr

Ile
860
Ie

Asn Ser Asp
Ley
875

val

Asp Asn Lys ASp
Gly
890

Asn

Tyr Asp Lys Leu

Ala Ile
905
ser

Ser Ser Lys

Asn Met Phe Leu

920
LyS

ASp
925

Tyr Lys Asn Asp Gly

940

I1e Ile Asn Cys Met Lys
955

Met Ile Tle
870

Phe

Gly Asn Trp

val rhe Glu
985

Arg

Ser Tyr

Asn Phe Phe val

1000
Tle

Trp

Ile Asn Gly
1020

Ala Asn

Tyr Lys
Ile
1035
Thr

Arg Glu val

Ile Asp Arg Gin Phe

1050
Glu Leu Sser
1065

Ser Glu Tyr

Thr Gin Ser

Tyr
1080
Lys Glu Tyr Tyr

Leu Lys

Met Phe
1100
ser Ser
1315
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Asn

Asn

Thr

Thr
1005

1085

Asn Lys Ser

Pro Tyr Ile
Glu
640

Pro

Asn Phe

Ile
655
Tyr

Phe

Ser Ile

670

Leu Thr Lys

Ala GIn Trp

Gly Met Tyr

720

ITe Lys Tyr
735

Asn Ile
750

Gln

ASP

Ala Ile

Tyr Leu Met

Phe Asn
300

Tyr

Asp

L.eu
815
Tyr

Lys

Lys
830

Leu

The Ile

Asn Ile

Leu Ser Gly

880
Lys

Asn Asp

895

Arg val Ile

910
phe

Ser val

Ile GIn Asn

Asn Asn Ser

960
Leu Ile
975
Ser Ile

990

Lys

Ile Thr

Leu Glu Ser
1le
1040

Met

Asp Glu

Ile Trp
1035
Asn Ile Glu
107¢

Asp phe Trp

Asn Ala Gly
Glu
1120
Tyr

val Gly

1135



Arg Asp Leu Tyr Ile Gly Glu Lys Phe Ile

L.eu Asp

1155

Phe

1170

Tyr pPhe
1185

Ser Asp
Pro Thr
Asp Glu

va'l pPhe

1250

L.yS
Glu

Tyr

1235

1140
Ser Gln Ser Ile

Phe
LysS
Phe

Ser

17994-pPCT-SeqgList

1145

Asn Asp Asp Ile val

1160

Asn Leu Asn Gln Glu

1175

Glu Glu Glu Lys Leu
1190
Tyr Asn Thr Ile Gin

1205

Cys GIn Leu teu Phe

1220
ITe Gly Leu ITe Gly Ile His

1225
1240

Lys Glu Tyr Lys Asp Tyr Phe

Lys Glu val Lys Arg

1265

1255

Lys Pro Tyr Asn
1270

GIn Phe Ile Pro Lys Asp Glu Gly Trp

<210> 11

<211> 1291
<212> PRT
<213> Clostridium botulinum

<400> 11
Met Pro Ile Thr

1
Lys Asn

Pro Glu

Arg Phe
50

Thr ser

65

ser Asp

Ile Asn
Asp Ile

Phe Asp
130

Asn Trp

145

Pro Arg

Asn Asn
ser Ile

val Gly
210

Leu Ile

225

ITe Ala

Phe Tyr
Phe Gly
pPhe Glu

290

Asnh Ser
305

Ile
Lys
35

ser
Pro
LYS
Ser
Pro
115
val
val
Glu
Thr
Ser
195
Glu
Leu
Ile
ser
Gly
275
Gluy

Ile

Leu
20

Ala
Arg
Lys
ASD
Arg
100
Phe
Asp
L.yS
Asn
Phe
180
Pro
Gly
Met
Pro
GlIn
260
Pro
Lys

Thr

1285

Ile
5

Tyr
Phe
Asn
Ser
Thr
85

Glu
Pro
Phe
Thr
ITe
165
Ala
Arg
Arg
His
Asn
245
Tyr
Thr
Ala

Thr

Asn
Leu
Arg
Ser
Gly
70

Phe
Ile
Gly
Asn
Gly
150
Ile
Ala
Phe
Phe
Glu
230
Asp
AsSn
Ile
Leu

Ala
310

Ash
Asp
Ile
Asn
55

Tyr
Leu
Gly
ASN
Ser
135
Ser
Asp
Gin
Met
Ser
215
Leu
Gin
val
Asp
Asp

295
Asn

Cl-1

Phe Asn

Thr His
25

Thr Gly

40

Pro Asn

Tyr Asp
Lys Glu

Glu Glu
105

Asn Asn

120

val Asp

ITe Asn
Pro Glu

Glu Gly
185

Leu Thr

200

Lys Ser

Asn His

Thr Ile

Lys Leu
265

Leu Ile

280

Tyr Tyr

Pro Ser

1165

Trp Arg val Tyr
1180
Phe Leu Ala Pro

1195

Ile Lys Glu Tyr

1216

Lys Lys Asp Glu

Arg Phe Tyr Glu

1245

ITe Arg Arg Lys Ser

1150
Arg Lys Glu Asp Tyr

Met
1le
ASp
Glu

Tle
Tyr
Ser

Glu

1215

Ser

1230
ser Gly Ile

Asn
Tyr
Lys
ASp
1200
Gin

Thr

Cys Ile Ser Lys Trp Tyr Leu
1260

Ser Lys Leu Gly Cys Asnh Trp

1275

Thr Glu
1290

Tyr ser
10
Leu Asn

Asn Ile
Leu Asn

Pro Asn
75

Ile Tle

90

Leu Ile

Thr Pro
val Lys

Pro Ser
155

Thr Sser

170

rhe Gly

Tyr Ser
Glu pPhe
Ala Met
235
Ser Ser
250
Glu Tyr
Pro Lys
Arg Ser

Ser phe
315
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Asp
Thr
Trp
LysS
60

TYr
Lys
Tyr
Ile
Thr
140
val
Thr
Ala
Ash
Cys
220
His
val
Ala
Ser
Ile

300
Asn

Pro
l.eu
val
45

Pro
L.ey
Leu
Arg
Asn
125
Arg
Itle
Phe
Leu
Ala
205
Met
Asn
Thr
Giu
Ala
285
Ala

Lys

val
Ala
30

Ile
Pro
Sepr
Phe
Leu
110
Thr

Gln

LyS
Ser
190
Thr
Asp
l.eu
ser
Ile
270
Arg
Lys

Tyr

Asp
15

Ash
Pro
Arg
Thr
Lys
95

Ser
Phe
Gly
Thr
Leu
175
Ile
Asn
Pro
Tyr
Asn
255
Tyr
Lys
Arg

Ile

1280

Asn
Glu
ASD
vali
ASp
80

Arg
Thr
AsSp
Ash
Gly
160
Thr
Ile
Asp
Ile
Gly
240
Ile
Ala
Tyr
l.eu

Gly
320



Glu
Ser
Glu
val
Ala
385
ITe
Arg
Phe
Lys
Phe
465
ASp
val
ASp
Glu
Asn
545
AsSp
Lys
val
Phe
val
625
Ser
Thr
Ala
Thr
Tyr
705
Asn
Ala
Asp
Asp
Glu
785
ASp
l.ey
Lys
rhe

TYr
Gly
Leu
Gin
370
Asn
Pro
Asn
Thr
Thr
450
Ile
Ile
ASD
Leuy
Asn
530
Ser
Phe
val
Gin
Thr
610
ser
val
Ile
Phe
Ile
690
Glu
Asn
Ile
Lys
val
770
Cys
Glu
Ile
Ala

ser
850

Lys
Glu
Th
355
Asn
Ite
Lys
Pro
Lys
435
Leu
Gly
Asn
Glin
Leu
515
GlIn
Tyr
Thr
Tyr
Gly
595
Thr
Ala
Arg
Lau
val
675
ASp
Trp
Ile
Lys
Glu
755
Lys
Ser
Leu
AsSp
Lys
835
Tyr

GIn
val
340
Glin
Arg
Leu
Ser
Ala
420
Phe
Asp
Asp
Glu
val
500
Tyr
val
TYr
Phe
Thr
580
Gly
Asnh
Ile
Arg
Leu
660
Ile
Asn
Met
Ser
Ala
740
AsSn
Ile
val
ASN
Ser
820
val

Thr

Lys
325
Thr
Ile
Lys
Asp
ASn
405
Leu
Cys
Cys
Ile
Glu
485
Ile
Pro
Phe
Tyr
Thr
565
Tyr
Leu
Ile
Ile
Gly
645
Glu
Tyr
Cys
Met
TYr
725
Lys
TTe
Ser
Thr
Glu
805
His
Asn

Asn

Leu
val
Phe
Ile
Asp
390
i.eu
Arg
His
Arg
Ser
470
Thr
Leu
Ser
Tyr
Leu
550
Arg
rhe
Phe
Leu
Pro
630
Asn
Ala
Ser
Leu
Gly
710
Gin
Ile
Lys
Glu
Tyr
790
Phe
Asn

Asn

Asn

Ile
Ash
Thr
Tyr
375
Asn
Asn
Lys
Lys
Glu
455
Asp
Glu
ser
Ile
Asp
535
Glu
ser
Pro
Ley
Arg
615
Tyr
Phe
Phe
Lys
Glu
695
Thr
Met
ASp
ser
Ala
775
Leu
AsSp
Ile

Ser

ser
855

Arg
Arg
Glu
360
Leu
val
val
val
Ala
440
Ley
val
val
Lys
ASp
520
Asn
Ser
Ile
Thr
Met
600
LYS
Ile
Thr
Pro
val
680
GlIn
Trp
Tyr
Leu
GlIn
760
Met
rha
Arg
Ile
Phe

840
Leu

17994-pPCT-SeqList

Lys
Asn
345
Phe
Ser
Tyr
Ley
Asn
425
Ile
Leu
Lys
Ile
Asn
505
ser
Arg
Gln
Glu
eu
585
Trp
ASp
Gly
Glu
Glu
665
Glin
Arg
Leu
ASD
Glu
745
val
AsSn
Lys
ASn
Leu
825
Gln

Leu

Tyr Arg
330
Lys Phe

Asn Tyr
Asn val

Asp Ile
395

Phe Met

410

Pro Glu

Asp Gly
val Lys

Thr Asp
475

Tyr Tyr

490

Thr Ser

Glu ser
Thr GIn

Lys Leu
555

Glu Ala

570

Ala Asn

Ala Asn
Thr Leu
Pro Ala
635
Ala Phe
650
Phe Thr
Glu Arg
Ile Lys
Ser Arg
715
Ser Leuy
730
Tyr Lys
Glu Asn
Asn Ile
Asn Met
795
Thr Lys
810
val Gly
Asn Thr

Lys Asp
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Phe
val
Ala
Tyr
380
Gln
Gly
Asn
Arg
Asn
460
Ile
Pro
Glu
Glu
Asn
540
Ser
Leu
LYS
Asp
AsSp
620
ey
Ata
Ite
ASR
Arg
700
Ile
Asnh
LYS
teu
Asn
780
ey
Ala
Glu
Ite

Ile
860

val
Glu
Lys
365
Thr
AsSn
Gin
Met
Ser
445
Thr
Phe
Asp
His
Ile
525
val
Asp
Asp
val
val
605
Lys
ASn
val
Pro
Glu
685
Trp
ITe
Tyr
TYi
Lys
765
Lys
Pro
Lys
val
Pro

845
Ile

val
Leu
350
Ile
Pro
Gly
Asn
Leu
430
Leu
Asp
Leu
Asn
Gly
510
Leu
ASp
Asn
Asn
Asn
590
val
Ile
Ile
Thr
Ala
670
Ile
Lys
Thr
Glin
Ser
750
Asn
Phe
Lys
Leu
ASp
830
Phe

Asn

Glu
335
Tyr
Tyr
val
rhe
Ley
415
Tyr
Tyr
Leu
Arg
val
495
Gin
Pro
Tyr
val
sar
575
Ala
Glu
Ser

Ser

Gly
655
Leuy
Ile
Asp
Gln
Ala
735
Gly
ser
Ile
val
Ile
815
Lys
ASn

Glu

Ser
ASn
Asn
Thr
Asn
400
Ser
Leu
ASh
Pro
Lys
480
Ser
Leu
Gly
Leu
Glu
560
Ala
Gly
Asp
ASp
Asn
540
val
Gly
LYyS
Ser
Phe
720
Gly
Ser
Leu
Arg
Ile
800
Asn
Leu

Ile

Tyr



Phe
865
Ash

Asn Ash

Thr Leu

Gly Asp val

Ser ser Gly
915
val Tyr
930

Ile

ITe
Arg Asn
945
Ser

val Lys

Leu val Phe

Phe Ser Tyr
995
val Thr
1010

Gly

Phe

Asnh
1625
Asn Phe

Lys
ser
Gly Leu Ile

Ile
1075

Phe Tyr

Phe Asn
1090

Asp Leu

1105

Asn Arg

Arg Asn

Gly

1155

Tyr Phe Asp
1170

Asn Glu

1185

Ile Gly

Ile Arg

Thr
Leu
Gin Ile Gln
Lys Ser
1235

Thr Tyr
1250

1265

Ser Thr #His Trp Gly Phe val Pro val
1285

<210>
<21i>
<212>
<213>

<400>

12
1280
PRT

12

Met Pro Ile Thr Ile Asn Asn Phe Asn

1

Lys Asn Ile Leu Tyr Leu Asp Thr His
20 25

Pro Glu Lys Ala Phe Arg Ile Ile Gly
35 40

Ile
val
Gin
900
Glu
Asnh
Lys
Asn
Thr
980
ASp
va'l
Ley
LysS
Thr

1060
Phe

ser Leu GlIn Tyr

Arg Tyr Asn Lys

Tyr Met Tyr Ala
1125

ASR Ash ASp

1140
Asn

Met
Met
Arg

Pro
1220

Asn ASp
870

Thr

Ser

Asp ser
885
Leu

Ash Pro

Asp Arg Gly

Ser Met Tyr
935
val Ser
950

Ser

Trp

Asn
965
Leu

Gly

Lys Gln

ITe ser Asn

Thr Asn Asn

1015

Ile Asp Thr
1030

Thr Ile Thr
1045

Ser Asp Ser

Ala Lys Glu
Thr
1095
Glu
1110

Asn

Phe Asn

Thr Asn Asp

Thr Ile Asn

1175

Ala
1190
Gln Thr

Tyr ASp
Glu
1205
Met Asn Asn

Asn Phe Asn Gly Glu

Arg Phe Arg Leu Gly
1255
val Pro Thr val Lys Gln Gly Asn Tyr

1270

5

17994-PCT-Seqlist

Lys Ile Leu

Gly ASN
890

Pro

Tyr

Phe
805
val

Tle
Lys Ile
920
Glu

Ser Phe

Asn Leu Pro
Ie
970

ASP

Trp Ser
Glu
985
Ala

Asnh
Asn Pro
1000
Met

Met Gly

Ile Lys val
Ile

1050

Phe Glu

Asn
1065
Asp

ASD

ey
1080
Asn val

Gly
val
Tyr Tyr
GIn

1130
Tyr

Ser Arg

Glu Gly
1145
Thr Arg
1160
Asn Lys

val
Ala
Asn His Ser

Ile
1210

Lys Asp

Thr Tyr
1225
Asn Ile
1240
Gly Asp

Ser
1296

Clostridium botulinum Ccl1-2

10

Asn

Asn

Ite Asn

Met val

Ser Leu
875
Ala Glu

rPhe Asp

val Thr

Ile
940
Tyr

Ser

Gly
955
Gly Ile

Ser Glu

Gly Tyr
Met
1020
Lys Glu
1035
Lys

Met

Lys Asp

Lys Asp
1100
Asn
1115
ITe val

Lys Ite

Arg

Tyr
1180

Thr

1195

Asn Asp Asn Ile Tile

1260

1275
Glu
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GIn
val
Phe
Gin
925
ser
Thr
1ile
Gln

Asn

1005

LYS
Leuy
Ile
Trp

Ile

1085

Tyr
Ile
Phe

Ile

Gly Gly
1165
Asn Leu Phe Met

GIu Asp Ite Tyr

Asn Arg Lys
880
Glu Glu
895

Leu

ser

LyS Gly

910
Asn

Glu Asn

Phe Trp Ile

I1e T1e Asp
960
Asn Phe
875

Ile

Ser

ser
950
Lys

Asn

Trp Phe

Ile Tyr Ile
Ile
1040

Thr

Thr Gly

Pro Asp
1055
Ile Arg Asp
1070

Asn Ile Leu
Trp Gly Asn

Asp Tyr Leu

1120

Asn Thr Arg

1135

ITe Lys
1150

Asp Ile

Arg
Leu
Lys
Ala
1200

Phe
1215

Tyr Tyr Ala Ser Gin Ile Phe

1230

Ser Gly Ite Cys ser Ile Gly
1245
Trp Tyr Arg His Asn Tyr Leu

Ala Ser Leu Leu Glu Ser Thr

1280

Tyr Ser Asp Pro val Asp Asn

15

Leu Asn Thr Leu Ala Asn Giu

30

Asn Ile Trp val Ile Pro Asp
45



Arg
Thr
65

Ser
Ile
Asp
Phe
ASn
145
Pro
Asn
ser
val
Leu
225
Ile
Phe
Phe
rphe
Asn
305
Glu
Ser
Glu
val
Ala
385
Ile
Arg
Phe
Lys
Phe
465
Asp
val
ASp
Glu
Ash
545
Asp

Lys

Phe
50

Ser
Glu
Asn
Ile
AsSp
130
Trp
Arg
AsSn
Ile
Gly
210
Ile
Ala
Tyr
Gly
Glu
290
ser
Tyr
Gly
Ley
Gin
370
Asn
Pro
Asn
Thr
Thr
450
Ile
Ile
Asp
Leu
Asn
530
Sar
phe

val

ser
Pro
Lys
Ser
Pro
115
val
val
Glu
Thr
Ser
195
Glu
Leu
Ile
Ser
Gly
275
Glu
Ile
Lys
Glu
Thr
355
Ash
Tle
Lys
Pro
Lys
435
Leu
Gly
Asn
GlIn
Leu
515
Gln
Tyr
Thr

Tyr

Arg
Lys
Asp
Arg
160
rhe
Asp
Lys
Ash
Phe
180
Pro
Gly
Met
Pro
Gln
260
Pro
LYsS
Thr
Glin
val
340
GIn
Arg
Lay
Serp
Ala
420
phe
Asp
Asp
val
val
500
TYr
val
Tyr
Phe

Thr
580

ASD
Ser
Thr
Glu
Pro
Phe
Thr
Ile
165
Ala
Arg
Arg
His
Asn
245
TYyr
Thr
Ala
Thr
LysS
325
Ala
Ile
Lys
Asp
Asn
405
Leu
Cys
Cys
Ile
Glu
485
1le
Pro
Phe
Tyr
Thr

565
Tyr

Ser
Gly
Phe
Ile
Gly
Asn
Gly
150
Ile
Ala
Phe
Phe
Glu
230
Asp
Lys
Ile
Leu
Ala
310
Leu
val
Phe
Ile
ASp
320
Leu
Arg
His
Arg
Ser
470
Thr
Leu
Ile
Tyr
Leu
550
Thr

Phe

Asn
55

Tyr
Let
Gly
Asn
ser
135
Ser
AsSp
Gln
Met
Ser
215
Leu
Gin
val
ASD
ASp
295
Asnh
Ile
Asp
Thr
Tyr
375
Ash
Asn
LYyS
Lys
Glu
455
Asp
Glu
Ser
Ile
Asp
535
Giu
Ser

Pro

PO
Tyr
Lys
Glu
ASnh
120
val
Ile
Pro
Glu
Leu
200
Lys
Asnh
Arg
LysS
Ley
280
Tyr
Pro
Arg
Arg
Gy
360
Leu
val
val
val
Ala
440
Leu
Ile
val
LYS
Glu
520
Asn
Ser
Ile

LYS

17994-PCT-SeqList
Asn Lys Pro
60

Asn
ASD
Glu
Glu
105
Asn
Asp
ASn
Glu
Gly
185
Thr
ser
His
Ite
Leu
265
Ile
Tyr
Ser
Lys
AsSn
345
Phe
Ser
Tyr
Leu
Asn
425
Ile
Leu
Lys
Ile
AsSn
505
Gly
Arg
Glin
Glu

Leu
585

Leu
Pro
Ile
80

Leu
Thr
val
Pro
Thr
170
Phe
Tyr
Glu
Thr
Ser
250
Glu
Pro
Arg
Ser
Tyr
330
Lys
Asn
Asn
Asp
Phe
410
Pro
ASD
va'l
Thr
Asp
490
Thr
Glu
Thr
LYS
Glu

570
Ala
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Asn
75

Ile
Ile
Pro
Lys
Ser
155
ser
Gly
ser
Phe
Met
235
ser
Tyr
LYS
ser
Phe
315
Arg
Phe
Tyr
val
Ile
395
Met
Glu
Gly
LysS
ASDP
475
Tyr
Ser
Ser
Gin
Leu
555
Ala

Asp

Tyr
Lys
Tyr
Ile
Thr
140
val
Thr
Ala
Asn
Cys
220
His
val
Ala
Ser
Ile
300
Asn
Phe
Ala
Ala
Tyr
380
Gln
Gly
Asn
Arg
Asn
460
I1le
Pro
Glu
Gin
ASn
540
Ser

Leu

LYsS

Leu
Leu
Arg
Asn
125
Arg
Ile
phe
Leu
Ala
205
Met
Asn
Thr
Glu
Gly
285
Ala
Lys
val
Glu
Lys
365
Thr
Asn
Gln
Met
ser
445
Thr
Phe
Asp
His
val
525
val
AsSp
Asp

val

Pro
Ser
Phe
Leu
110
Thr
GIn
Ile
Lys
Ser
190
Thr
Asp
Leu
Ser
Ile
270
Arg
LyS
Tyr
val
Leuy
350
Ile
Pro
Gly
Asn
Leu
430
Leu
Asp
Leu
Asn
Gly
510
Leu
Asp
Asn
ASh

ASTi
590

Arg
Thr
LYS
a5

Ala
Phe
Gly
Thr
Leu
175
Ile
Asn
Pro
Tyr
Asn
255
Tyr
Lys
Arg
Tle
Glu
335
Tyr
Tyr
val
rhe
Ley
415
Tyr
Tyr
Leu
Ser
val
495
Gin
Pro
Tyr
val
Ser

575
Thr

val
Asp
80

Arg
Thr
Asp
Asn
Gly
160
Thr
e
Asn
Ile
Gly
240
Ile
Ala
Tyr
Leu
Gly
320
Ser
Lys
ASh
Thr
Ash
400
ser
Leu
Asn
Pro
LyS
480
ser
Leu
Gly
Leu
Glu
560
Gly

Gly



val
phe
val
625
Ser
Thr
Ala
Thr
TYF
705
Asn
Ala
Asp
AsSpD
Glu
785
Asp
Leu
Lys
Phe
Phe
865
ASn
Gly
Sar
Ser
Lys
945
Lys
Trp
Tyr
val
Gly
1025
Leu
Gin
Asn

Ile

Ile Ile Asn Asp Asn Tyr Ile Asp Arg Tyr Ile
1110 1115

1105

Gin Gly
595

Thr Thr

610

Ser Ala

val Arg
Ile Leu

Phe val
675

I'te Asp

690

Glu Trp

Asn Ile
Ile Lys

Lys Glu
755

Ile Lys

770

Cys Ser

Glu Ley
Ile Asp
Ala Lys
&35
Ser Tyr
850
Asn Ser
Ala Leu
Asp val
ser Gly
915
Ala ITe
930
Asp Leu
Gln Asn
Ile Leu
Ser Glu
895
Thr Ile
1010
Glu Leu
ASp Lys
Met Leu

Glu Asp
1075

1090

Gly
Asn
Ile
Arg
Leu
660
Ile
Asn
Met
Ser
ASD
740
Asn
Ile
val
Ash
ser
820
val
Thr
Ile
val
Glin
900
ASD
Tyr
Thr
Ser
Gin
980
Ser
Thr
Lys

Thr

Leu
Ile
Ile
Glu
645
Glu
Tyr
Cys
Ile
Tyr
725
Lys
Ile
Ser
Thr
LyS
805
His
Asn
Asn
ASh
AsD
885
val
LyS
Glu
Asn
Gly
965
AsSp
Leu

Asn

Glin

1045

Phe
Leu
Pro
630
Asn
Ala
Ser
Leu
Gly
710
GlIn
1le
Lys
Glu
Tyr
790
Phe
Asnh
Glu
Asn
Asp
870
Thr
Asn
Ile
Asn
Ser
S50
Trp
Ile
Ser

Asn

Ser

Leu Met
600

Arg Lys

615

Tyr Ile

phe Thr
Phe Gin

Lys val
680

Glu Gln

695

Thr Trp

Met Tyr
Asp Leu
Ser G1n
760
Ala Met
775
Leu Phe
Asp Leu
ITe Ile
Ser Phe
840
Ser Leu
855
Ser Lys
ser Gly
Thr 1le
Ile val
920
Ser Ser
935
H1s Asn
Lys Leu
Asn Arg

His Thr

17994-PCT-Seglist

Trp
Asp
Gly
Glu
Glu
665
Gin
Arg
Leu
AsSp
Glu
745
val
Asn
Lys
Lys
Leu
825
Glu
Leuy
Ile
Tyr
TYr
905
Asn
val
Glu
Cys
Lys

985
Gly

1000

IlTe Met
1015
Glu Arg

1030
Ile val phe Gly

Trp Ile Arg Asp Phe
1060
ITe Asn Ile val Tyr
1080
Lys Asp Tyr Trp Gly Asn Pro Leu Lys Phe

10095

Gly
Ile
Ile
Asn

1065
Glu

Ala Asn
Thr Leu

Pro Ala
635

Ala Phe

650

Phe Thr

Glu Arg
Ile Lys

ser Arg
715
Ser Leu
730
Tyr Lys

GIu Asn
Asn Ile
AsSn Met
795
Thr Lys
810
val Gly
asn Thr
Lys Asp
Leu ser
875
Asn Ala
890
Thr Asn
Leu Asn
ser phe
Tyr Thr
955
ITe Arg
970
Tyr Lys
Tyr Thr
Tyr Met

Glu Asp

1035

Asp Glu
1050
Ile Phe

Gly Glin

Asp val val
605

Asp Lys Ile

620

Leu Asn Ile

Ala val Tthr

ITe Pro Ala
670
Asn Glu Ile
685
Arg Trp Lys
700
ITe Thr Thr

Asn Tyr Gln

Lys Tyr Ser
750
Leu Lys Asn
765
Asn Lys Phe
780
Leu Pro Lys

Thr Glu Leu

Glu val Asp
830
ITe Pro Phe
845
Ile rle Asn
860
Leu Gln Asn

Glu val Arg

Asp Phe Lys
910
Asn Asn Ile
925
Trp Ile Lys
940
ITe ITe Asn

Asn Gly Asn

Ser Leu Ile
990
Asn Lys Trp
1005
Lys Leu Tyr
1020
L.eu Asn Glu

Asn Ile Asp

Ser Lys Glu

Glu
Ser
Ser
Gly
655
Leu
Ile
AsSp
Gln
Ala
735
Gly
Ser
Ile
val
Ile
815
Arg
Asn

Glu

ASD
ASp
Asn
640
val
Gly
Lys
Ser
Phe
720
Asp
Ser
ey
Arg
Ile
800
Asn
ey
Ile

Tyr

Lys Lys

Leu
895
l.eu
Leu
Ile
ser
Ile
975
Phe
Phe

Ile

y
880
Glu
Ser
Tyr
Ser
Ile
960
Glu
Asp
Pha

AsSn

val Lvs

Glu
1055
Leu

1070
Ile Leu Arg Asn val

1085

Yy
1040
Asn

ser

Asp Thr Glu Tyr Tyr

1130

Ala Pro Lys Ser Asn

1120

Ile Leu val Lteu val GIn Tyr Pro Asp Arg Ser Lys Leu Tyr Thr Gly

1125

1130
Page 30

1135



1155

Lys Tyr Met
1170
Arg Glu Cys

1185

Leu Gly Asn

Gln Asn Lys

Met Leu Leu

1235

Ile
Ser
Tyr

Tyr

17994-PCT-Seqglist
Asn Pro Ile Thr Ile Lys Ser val Ser Asp Lys Asn Pro Tyr Ser Arg
1140
Ile Leu Asn Gly

1145

Asp Aspn fle Met Phe
1160
Ile Arg Asp Thr

1175

Lys Asn Cys val
1190

Gly

1205

Cys

1220
Ala Asp Ile

Ile

Ser

Ala Tyr Thr Pro val Ala
1250
Thr Ser Ser Phe Trp Lys
1270

1265

<210> 13
<211> 12
> PRT
> Clostridium botulinum

<212
<213

<400> 13
Met Thr Trp

1

76

Asn Asp Ile

Pro
Arg
Thr
65

Glu
Ile
Gly
Phe
Ser
145
Pro
Gln
LYS
Gln
Ile
225
Ile
rhe
Phe
Leu
Asn

305
Lys

val
Phe
50

ser
Gin
Asn
Ser
Thr
130
Trp
Leu
Glin
val
Ser
210
Ala
Ash
Phe
Gly
Arg
290
ASn

Tyr

Lys
35

Ser
LyS
Lys
Glu
Pro
115
Arg
Lys
Pro
Ser
Ala
195
Ser
Leu
Ile
Ser
Gy
275
Glu
Ile

LYyS

Pro
Leu
20

Ala
Ser
Tyr
Asp
Arg
100
Phe
His
val
ASn
ASh
180
Pro
Ala
Met
Pro
GIn
260
Leu
Lys
Asn

Lys

val
5

Tyr
Phe
Asp
Gin
Thr
85

ASp
Met
Thr
Thr
Ile
165
Pro
Glu
val
His
Sar
245
AsSp
ASD
Ala
Lys

IlTe
325

LysS
Leu
Met
Thr
ser
70

Phe
Ile
Gly
Thr
Asn
1350
Leu
Ser
Phe
Leu
Glu
230
Asp
Gly
val
Lau
Thr

310
rPhe

Gly
Glin

Tyr

1255

Ile
Ile

Lys

ASp
Tyr
Phe

Phe

1225

1150

His Met Leu Tyr Asn Ser Gly

1165

Thr Ile Tyr Ala

1180

Ala Leu Lys

ser
1210
Ser

1195
Ile

ser

Pro Trp Arg

1240
val Thr Asn

Phe Ile ser

Asp
Arg
Ile
Asn
55

Tyr
Leu
Gly
AsSD
Asn
135
Ile
ASp
Phe
Leu
Gly
215
Lau
Lys
Pro
Glu
Gly
295
Ile

Ser

pl

Phe
Ile
Thr
40

Pro
Tyr
Lys
Lys
Ser
120
Ile
ITe
Tyr
Glu
Leu
200
LYS
Thr
Arg
Asn
Ile
280
His
Pro

Glu

Ash
Pro
Gln
Ser
Asp
Gly
LYS
105
Sar
Ala
Thr
Thr
Giy
185
Thr
Ser
His
Ile
val
265
Ile
Tyt
ser

Lys

Tyr

Arg

Tyr
10

Gln
Asn
Leu
Pro
Ile
90

Leu
Thr
val
Pro
ala
170
Phe
Phe
Ile
Sar
Arg
250
Gln
Pro
Lys
Ser

Tyr
330

Glu

AsSp
1275

ser
Asn
Ile
ser
Ser
Ile
Ile
Pro
Glu
Ser
155
Ser
Gly
Ser
Phe
Leu
235
Pro
Phe
Gln
ASp
Trp

315
Asnh

Page 31

Lys
Phe
Phe

Thr
1260

Leu
Asn
Metl

ser
1245

Ile Glu Gly

Gln Ser Asn

1200

ITe val ser

LyS
1230
Phe

1215
ASH

Glu

Lys Leu Leu

Pro Gly Trp

Asp
LYS
Trp
Lys
60

Tyr
LYS
Asn
Glu
Lys
140
val
Leu
Thr
ASD
Cys
220
His
Gin
Glu
Ile
Ile
300
Ile

Phe

Pro
Leu
val
45

Pro
ey
Leu
Tyr
AsSp
125
Phe
Leu
Thr
Leu
val
205
Met
Gln
val
Ghu
GTu
285
Ata
Ser

ASp

val
Ile
Ile
Pro
Ser
Phe
Leu
110
Thr
Glu
Ile
Leu
Ser
190
Thr
Asp
Ley
ser
Leu
270
Arg
Lys
Asn

Lys

val

Asn
15

Thr
Pro
Arg
Thr
Lys
val
Phe
Asn
Phe
Gln
175
Ile
ser
Pro
Tyr
Glu
255
Tyr
Ser
Arg
Ile

ASD
335

Thr
Asn
ser

Glu
1280

Asp
Thr
Glu
Pro
Asp
80

Arg
val
Asp
Gly
Gly
160
Gly
Leu
AsSR
va'l
Gly
240
Gly
Thr
Gin
Leu
Asp
320
Asnh



Thr
ASp
val
Ala
385
L.eu
Arg
Phe
Thr
AsSp
465
Thr
Leu
Pro
Phe
Tyr
545
Thr
Phe
Leu
Ile
ITe
625
Gly
Glu
Tyr
Cys
val
705
Tyr
Lys
Ile
ser
Thr
785
Lys
His
ASh
Asn

Asn
865

Gly
Leu
LyS
370
Asn
Thr
Asn
Thr
Cys
450
Ser
ASDN
ASp
Asn
Tyr
530
Leuy
Thr
Leu
Phe
Met
610
Pro
Asn
Gly
Ser
Leu
690
ser
GIn
Ile
Lys
Giu
770
Tyr
Phe
Asn
Glu
Asn

850
ASD

AsSn
Thr
355
Asn
Ile
Asn
Pro
Lys
435
Ie
Ile
val
Gly
val
515
Asp
Glu
Ser
Pro
Leu
595
Lys
Tyr
Phe
Phe
Ser
675
Glu
AsSh
Met
Asp
Ser
755
Ala
Leu
Asp
Ile
ser
835
ser

ser

phe
340
Asn
Arg
Leu
Lys
Ala
420
val
LysS
Ser
Gln
Gin
500
ASn
Asp
Ser
val
ser
580
Asn
Lys
Ile
Asn
Pro
660
Ile
Gln
Trp
Tyr
Leu
740
Glin
Met
Phe
Leu
ITe
820
Phe
Leu

Lys

val
val
Thr
ASp
Gly
405
L.eu
Cys
val
Gin
Asnh
485
val
Met
Ile
Gln
Glu
565
l.euy
Trp
ASp
Gly
Gln
645
Glu
Gin
Arg
Leu
Asp
725
Glu
val
Asnh
Lys
Ar

805
Leu
Glu
Leu

Ile

val
Met
His
Asp
390
Phe
GlIn
Leu
Lys
Glu
470
Tyr
Pro
Glu
Thr
Lys
550
Glu
Ala
Ala
Thr
Pro
630
Ala
Phe
Glu
val
Ser
710
Ser
Tyr
Glu
Asn

Asn
790

g Thr

val
ASRH
Lys

Leu
870

Asn
Ser
Tyr
375
Asn
Asn
Lys
Arg
Asn
455
Ile
Ser
Ile
Pro
Lys
535
Leu
Ala
Glu
Asn
Leu
615
Ala
Phe
Thr
Arg
Lys
695
Arg
Leu
Lys
Asn
Ile
775
met
Lys
Gly
Thr

Asp
855
Ser

Ile
Glu
360
Phe
Ile
Ile
Leu
Leu
440
Asn
Phe
Asp
Asn
Leu
520
Tyr
Ser
Leu
Lys
Glu
600
Asp
Leu
Ala
Ile
Glu
630
Arg
Ile
Ser
LyS
Leu
760
Asn
ey
Thr
Glu
Met
840
Ite

Leu
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Lys Phe Asn Ser Leu Tyr Ser

AsSp
345
val
Ser
Tyr
Glu
Ser
425
Thr
Arg
Glu
Lys
Pro
505
Ash
val
Asn
Gly
val
585
val
Lys
Asn
Thyr
Pro
665
Lys
Trp
Thr
Tyr
Ty
745
Lys
Lys
Pro
Glu
val
825
Pro
Ite

Glin

val Tyr
Arg His

Thr Ie
395

Asn Ser

410

Ser Glu

LYS Asnh
feu Pro

Asn Lys
475

phe Ser

490

Glu Ile

Leu Pro
ASp Tyr

Asn val
555
Tyr Ser
570
Asn Lys

val Glu
Ile ser

Ile Gly
635

Ala Gly

650

Ala Leu

ITe Ile
LYS ASp

Thr Gln
715

Gln Ala

730

ser Gly

Asn Ser
Phe Ile
Lys val
795
Leu Ile
810
Asp Arg
Phe Asn
Asn Glu

Asn Lys
875
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Ser
Tyr
380
Arg
Gly
Ser
ser
TYyr
460
Ila
Leu
val
Gly
Leu
540
Gluy
Asn
Gly
Asp
Asp
620
Asn
val
Gly
LYS
ser
700
Phe
Asp
Ser
Ley
Arg
780
Ile
Asn
Leu
Ie
Tyr

860
Lys

Ser
365
Leu
Asp
Gln
val
Arg
445
val
ITe
Asp
Asp
Glu
525
Asn
Asn
Lys
val
rPhe
605
val
Ser
Ala
val
Thr
685
TYr
Asnh
Ala
ASp
Asp
765
Glu
Asp
Leu
Lys
Phe
845
Phe

Ash

350
Gln

Pro
Gly
Asnh
val
430
ASD
Ala
Thr
Glu
Pro
510
Glu
Ser
Ile
Ile
Gln
590
Thr
Ser
Ala
Phe
Phe
670
Ile
Gln
His
Ile
Lys
750
val
Cys
Glu
Ile
Ala
830
Ser

Asn

Ala

Tyr
val
Phe
Ile
415
Asp
ASp
Asp
Asp
Ser
495
L.euy
Ile
Tyr
Thr
Tyr
575
Ala
Thr
val
Leu
Leu
655
Thr
Glu
Trp
Ile
LYS
735
Glu
LYS
Ser
_eu
Asp
815
Lys
TYr
Ser

Leu

Asn
Phe
ASH
400
Glu
Leu
Ser
Lys
Glu
480
ITe
Leu
val
Tyr
Leu
360
Thr
Gly
Asn
Ile
Arg
640
Leu
Phe
Asn
Met
AsSH
720
Ala
Asnh
Ile
val
Asn
800
Ser
val
Thr
Ie

val
880



Asp
Leuy
LYS
Glu
Asn
945
Gly
Asp
Leu
Asn
Gin
1025
Ile
Ile
Asn
Trp
Asn
1105
vali
Ile
ASD

Ile

Gln Asn Cys val Tyr

1185
Gly

Cys
ASp

val
1265

<210

<211>

<212
<213

<400>

Met
1
Asn
Pro
Arg

Thr
65

Thr
Asn
Ile
Asn
930
Ser
Trp
val
Ser
Asn
1010
ser
val
Arg
Ile
Gly
1090
Tyr
Gin
LYS
Asn
Arg
1170
Ile
sSer
Ile

Ala
1250

14
12

>

>
>

14
Thr

ASp
val
Phe

50
ser

Ser Gly Tyr Asn
885

Ile Tyr Thr
900

val

The

Ile
915
ser

Asn Leu

Ser val ser

His Asn Glu Tyr

950

Lys Leu Cys Ile

965
Asn Arg Lys
980

Thr

Tyr

His
8995
Ile

Gly Tyr

Met Gly Tyr
Glu
1030

AsSp

Gln Lys Ile
Ile
1045

Asn Ile

Phe Gly
Phe
1060
Tyr Glu Gly

Asp

val
1075
Asn Pro Leu Lys

Ile Asp Arg Tyr
1110
Tyr Pro Asp Arg
1125

Ser val ser
1140

Iie ITe Leu

1155

Asp Thr Asp

Asp
His
Thr

Ala
1190
Gly ITe Phe Ser
1205
GIn Ite Phe Ser

1220
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Ala Glu val Arg

890
Phe Lys
305

Asnh

Asn Asp

Asn Asn Ile

820
Phe Trp Ile
935

Thr

Lys

ITe Ile Asn

Asn Asn
970
Ile

Arg Gly

Leu
985
LysS

Lys Ser

Thr Asn
1000
Lys

Trp

Met
1015
ASD

Leu Tyr

Leu Asp Glu

Glu Asn Ile Asp

1050

Phe Ser Lys Glu
1065

Tle teu
1080

Asp Thr

Gln Arg

Phe Glu

1095

1le Ala Pro Glu

Ser Lys Leu Tyr

1130

Lys Asn Pro Tyr
1145

Met Leu Tyr

1160
Ile Tyr Ala
1175

Leu Lys Leu

Asn
Thr
GIn

Ile Lys Asn Ile

val
Leu
Leu
Ile
Ser
The
Phe
Phe
Tle

val

1035

Glu
Leu
Asn
Tyr

Sepr

1115

Thr
Ser
Ser
Glin

Ser

1195

val

1210

Ser Phe Arg Glu

1225

Asn

Tyr Lys Pro Trp Arg Phe Ser Phe Lys

1235
val Thr Asn Tyr

Trp Lys Phe Ile Ser Arg Asp Pro Gly
1270

85

PRT L .
Clostridium botulinum

Trp Pro v§1 LyS

Ile teu Tyr Leu
20

Lys Ala Phe Met

35

Ser Ser Asp Thr

Lys Tyr Gln Ser
70

1240
Glu Thr Lys
1255

l.eu

Trp

Asp Phe Asn Tyr

Ite Pro Gln

25
Gin

Arg

Thr
40
Pro

Ile Asn

Asn ser
55

Tyr

Leu

Tyr Asp Pro
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L.ey

val

1275

ser
Ash
Ile
Ser

Ser
75

val
895
Gly

Gly Asp Asn

Ser Ser Ser

910
Ser Ala ITe
925

Lys

Tyr

Ser
940
Ile

ASp Leu

Glu GIn Asn

Glu ITe Leu
875

Gluy

Trp

Ser
990
Thr

AsSp Tyr

val Tle
1005
Gly

Phe

Asn Glu Leu

1020
Lys Leu

Asp Lys

Asn GIn Met Leu
1055
Glu Asp
1070

Lys Asp

Ser Asn

val Ile
1085

Tyr Ile Ile Asn

1100

Asn val Leu val

Gly Asn Pro 1le

1135

Arg Ile Leu Asn
1150

Arg Lys Tyr Met

1165

Gly Gly
1180

Asn Leu

Glu Cys
Gly Asn

ser Lys Asn Lys
1215

Leu Leu

1230

Tyr Thr

Thr Met

Asn Ala
1245

Ser Thr Ser Ser

1260

Glu

Asp Pro val Asn

Ilte Thr
30
Ile

LyS Leu
val
45
Pro

Trp Pro

Lys Pro
60
Tyr

Arg

Leu Ser Thr

Gln
Asp
Tyr
Thr
Ser
960
Gln
ser
Thr
Lys
Thr
1040
Trp
Ile
Tyr
Asp
Leu
1120
Thr
Gly
Ile
Ser
Tyr
1200
Tyr
Ala
Pro

Phe

Asp
Thr
Glu
Pro

Asp
80



Glu
Tle
Gly
Phe
ser
145
Pro
Gln
Lys
Gln
Ile
225
Ile
Phe
Phe
Leu
Asn
305
Lys
Thr
ASp
val
Ala
385
Leu
Arg
Phe
Thr
Asp
465
Thr
Leu
Pro
Phe
Tyr
545
Thr
Phe
Leu

Ile

Gln
Asn
ser
Thr
130
Trp
Leu
Gin
val
Ser
210
Ala
ASh
Phe
Gly
Arg
290
Asn
Tyr
Gly
Leu
Lys
370
Asn
Thr
Asn
Thr
Cys
450
ser
Asn
Asp
Asn
Tyr
530
Ley
Thr
Leu
Phe

Met
610

Lys
Glu
Pro
i15
Arg
Lys
Pro
ser
Ala
195
Ser
Leu
Tle
Ser
Gly
275
Glu
Ile
Lys
Asn
Thr
355
Asn
Ile
Thr
Pro
LYyS
435
Ile
Ile
val
Ala
val
515
Asp
Glu
Ser
Pro
Leu

595
Lys

AsSD
Arg
100
Phe
His
val
Asn
ASnh
180
Pro
Ala
Met
Pro
GlIn
260
Ser
Lys
Asn
Lys
Phe
340
Asn
Arg
Leu
Lys
Ala
420
val
Glin
Ser
Glu
LYS
300
Ash
Asp
Ala
val
sSer
580
Asn

Lys

Thr
85

Asp
Met
Thr
Thr
ITe
165
Pro
Glu
val
His
ser
245
Asp
AsSD
Ala
Lys
ITe
325
val
val
Thr
ASpP
Gly
405
Ley
Cys
val
Gin
Asn
485
val
Met
Ile
GIn
Glu
565
Leu
Trp

Asp

rhe
Ile
Gly
Thr
Asn
150
l.eu
Ser
Phe
Leu
Glu
230
Asp
Gly
val
Leu
Thr
310
Phe
val
Met
His
ASp
390
Phe
GIn
Leu
l.y¥sS
Glu
470
Tyr
Pro
Glu
Thr
Lys
550
Glu
Ala
ala

Thr

Leu
Gly
AsSp
Asn
135
Ile
AsSp
Phe
Leu
Gly
215
Leu
Lys
Pro
Glu
Gly
295
Ile
Ser
AsSnh
Ser
Tyr
375
Asn
Asn
LYS
Arg
Asn
455
Tle
ser
Thr
Pro
Lys
535
Leu
Ala
Glu
Asn

Ley
615

Lys
LyS
Ser
120
Ile
Ile
Tyr
Glu
Leu
200
LYyS
Thr
Arg
Asn
Ile
280
His
Pro
Glu
Ile
Glu
360
Phe
Ile
Tle
Leu
Leuy
440
Ash
Phe
Asp
Asn
Leu
520
ASp
Ser
Leu
Lys
Glu

600
Asp
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Ile Ile Lys Leu
90

Gly
LysS
105
Ser
Ala
Thr
Thr
Gly
185
Thr
Ser
His
Ile
val
265
Ile
Tyr
Ser
Lys
Asp
345
val
Ser
Tyr
Glu
ser
425
Thr
Thr
Glu
Asn
Pro
505
Asn
val
Asn
Gly
val
585
val

Lys

Leu Ile Asn Tyr

Thr
val
Pro
Ala
170
Phe
Phe
Ile
Ser
Ar

250
Glin
Pro
LYyS
Ser
Tyr
330
LYS
val
Lys
Thr
Asn
410
ser
Arg
Leu
Ser
Phe
490
Glu
val
Asp
Asn
Tyr
570
Asn
val

Ile
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Pro
Glu
Ser
155
Ser
Gly
Ser

Phe

Leu
235

g Pro

Phe
Gin
Asp
Trp
315
Asn
Phe
TYyr
His
Ile
395
Ser
Glu
Asn
Pro
GlIn
475
Ser
Ala
Pro
Tyr
val
555
Ser
Lys
Glu

Ser

Giu
Lys
140
val
Leu
Thr
Asp
Cys
220
His
Gin
Glu
Ile
Ile
300
Ser
Phe
Asn
Ser
TYr
380
Ile
Gly
Ser
sSer
Tyr
460
Ile
Leu
val
Gly
Leu
540
Glu
Asn

Gly

ASD

Asp
620

Asp
125
Phe
Leu
Thr
Leu
val
205
Met
Gln
val
Glu
Glu
285
Ala
Ser
ASp
Ser
Ser
365
Leu
Asn
GIn
val
Arg
445
va'l
Ile
ASD
Asp
Glu
525
Ash
Asn
Lys
val
Phe

605
val

Phe
Ley
110
Thr
Glu
Ile
Leu
ser
190
Thr
ASp
L.eu
Ser
Ley
270
Arg
Lys
Asn
Lys
keu
350
Gin
Pro
Gly
Asn
val
430
Asp
Ala
Thr
Glu
Pro
510
Glu
Ser
Ile
Ile
Gin
590
Thr

Ser

Lys
val
Phe
Asn
Phe
Gln
175
Ile
Ser
Pro
TYyr
Glu
255
Tyr
Leu
Arg
Ile
ASD
335
Tyr
Tyr
val
Phe
Ile
415
ASp
Asp
AsSp
Asp
Ser
495
Let
Glu
Tyr
Thr
Tyr
575
Ala
Thr

Ala

Arg
val
ASp
Gly
Gly
160
Gly
Ley
Asn
val
Gly
240
Gly
Thr
GIn
Leu
AsSp
320
Asn
ser
Asn
Phe
Asn
400
Glu
Leu
Ser
LyS
Glu
480
Ile
Leu
val
Tyr
Leu
560
Thr
Gly
Asn

Ile



Ile
625
Gly
Glu
TYyr
Cys
val
705
Tyr
Lys
Ile
Sar
Thr
785
Lys
His
Asn
AsSnh
Asn
865
ASp
Leu
Asp
Ala
Tr

945
Asn

Leu

Ite

Thr

Ile

1025
Thr

ser

Ala

GlIn

1105

Pro
Asn
Gly
Ser
Ley
690
Ser
Gln
Tle
Lys
Glu
770
Tyr
Phe
Asn
Glu
ASh
850
Asp
Thr
Ash
Arg

Met
930

p val

Ser
Lys
Ser

Thr

TYr
Phe
Phe
Ser
675
Glu
Asn
Met
Asp
Ser
755
Ala
Leu
Asp
Ile
Ser
835
Ser
Ser
Ser
Pro
Gly
915
Tyr
Ser
Gly
Gln
Lys
985
Asn

1010

Asp
Ite
ASp
Lys

TYr

Thr
Thr

Ser

1075

Ile
Lys
Pro
660
Ile
Gin
Trp
Tyr
Leu
740
Gln
MeT
Phe
Leu
Ile
820
phe
Leu
Lys
Gly
Ile
900
LYS
Glu
Asn
Trp
Asn
980
Asn
Met
Ile
Phe

Asp

Gly
Gln
645
Glu
Gln
Arg
ey
ASp
725
Glu
val
Ash
Lys
LysS
305
Leu
Glu
Leu
Ile
Tyr
885
Phe
val
Ser
Leu
Ser
965
Glu
Ala
Met
Lys
GIn

1045
Asn

1060
Glu Leu Asp

Thr Asn val

1090
Asp Lys Glu Tyr Tyr

ser Lys Lys Gly Asn

1125

Pro
630
Ala
Phe
Glu
val
Ser
710
Ser
Tyr
Glu
Ash
Asn
790
Thr
val
Asn
Lys
Leu
870
Asn
Pro
Ile
Phe
Pro
950
Ile
Asn
Ala
Gly

val

Ala
Phe
Thr
Arg
Lys
695
Arg
Leu
Lys
Asn
Ile
775
Met
Lys
Gly
Thr
Asp
835
Ser
Ala
Phe
va'l
ser
935
Gly
Gly
ser

Gly
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Leu
Ala
Ife
Glu
680
Arg
Ile
Ser
LYS
Leu
760
Asn
Leuy
Thr
Glu
Ile
840
Met
Leu
Glu
ASp
Thr
520
Ile
Tvr
ITe

Glu

Tyr
1600

Asnh
Thr
Pro
665
Lys
Trp
Thr
Tyr
Tyr
745
Lys
LyS
Pro
Glu
val
825
Pro
Ile
GIn
val
Phe
905
Gin
Ser
Thr
Ile
Glin

985
Asn

Asn Metf Met

1015

LyS

1030

Met
Ile
ASD
val

Met

Asn
Asn
Lys

LYS

1095

Glu
LysS
Met
Asp

1080
ASp

Leu
Ile

Trp

1065

Ile

Tyr

Ile Asn val

1110
Gly Ile val Phe

Asp Phe Asn Glu Gly Tyr Lys Ile
1140

1155

1160

Ile

1145

Ile
Ala
650
Ala
Ile
Lys
Thr
Gln
730
Sar
Asn
phe
Lys
Leu
810
ASp
Phe
ASN
Asn
Arg
850
Lys
Ash
Phe
Ile
Ser
970
Asp
Lys
Ile
Thr
Pro
1050
Iie
Asn
Trp

AsSN

Gly
635
Gly
Leu
Ile
Asp
Arg
715
Ala
Gly
ser
Ile
val
795
Ile
Arg
Ash
Glu
Lys
875
val
Leu
Glu
Trp
Ile
855
AsSnN
Ile
Trp
Tyr
Gly
1035
Asn
Arg
ile
Gly

Tyr
1115

ASh
val
Gly
Lys
ser
700
Phe
Asp
ser
Leu
Arg
780
Ile
Asn
Leu
Ile
TYyr
860
Lys
Glu
Gly
Asn
Ile
940
Asp
rhe
Ash
Phe

Ile

Ser
Ala
val
Thr
685
Tyr
Asn
Ala
ASp
ASp
765
Glu
ASp
Leu
Lys
Phe
845
phe
ASn
Gly
Ser
Ile
925
Arg
Ser
Leu

Phe
phe

1005

Asn

1020

Ile
Thr
Asp
Leu

AsSn

Asn
Gly
Phe
Phe

1085

Asp

1100
Met Asn Arg

Ala
Phe
Phe
670
Ile
GIn
His
Ile
LYyS
750
val
Ccys
Glu
Ile
Ala
830
ser
Asn
Thr
Asn
Ser
910
val
Tle
val
val
ser
990
val
Gly
Phe
L.eu

Tyr

Leu
Leu
655
Thr
Gy
Trp
Ile
Lys
735
Glu
Lys
Ser
Leu
ASD
815
Lys
Tyr
Ser
l.eu
val
895
Gly
Tyr
Asn
Lys
Phe
875
Tyr
Thr
Lys
Ser

Ile

1055

Ile

1079

Asn

Leu

Asn Thr Arg Lys Asn

1130

Ile Lys Arg Ile Arg
1150
Thr Asn Asp Thr Arg val Arg Gly Glu Asn val Leu Tyr Phe Asn Thr
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1165

Ser
Arg
Tyr

Asn

1135

Gly

Arg
640
Ley
Phe
Asn
Met
Sar
720
Ala
Asn
Ile
val
Asn
800
Ser
val
Thr
Ile-
Met
880
Gin
Asp
Asn
Lys
ASh
960
Thr
ASp
Ile
Leu
LyS
1040
Thr
Phe
Leu
Tyr
Met
1120
Asn

Asn



Thr ITe Asp Asn Lys GIn Tyr Ser
1170

Asn

Leu

1185

Asp
Phe
Asn
AsSp

Glu
1265

Glu
ASp
Arg

Asp

1175

Gly Thr Asp Leu val Pro
1190
Ile Arg Lys Tyr

1205

Tyr Tyr Ala Ser
1220

Leu
1235
Tyr

1250
His Tyr Ala

Gly
Trp

val Pro Ala Ser

<210> 15
<211> 12
<2312> PRT
> Clostridium botulinum

<213

<400> 15

Met
1

Thr
Phe
Gly
Asp
65

ASD
Asn
Tyr
Ala
Leu
145
ASn
Gly
Arg
Thr
Lys
225
Ile
Gly
Thr
val
Ala
305
Ile

rhe

Pro
Ile
Asn
Thr
50

Seyr
Arg
Ley
Leu
ser
130
Pro
Ser
Phe
Phe
Leu
210
Gly
Thr
Thr
Asn
Glin
290
Lys
Asn

Asp

52

Lys
Leu
Ile
35

Thr
Ser
Phe
Ser
Gly
115
Ala
Asn
Ser
Gly
Asn
195
Met
Ile
Asn
ASp
Leu
275
val
Tyr
.ys

feu

Ile
Tyr
20

Met
Pro
Tyr
L.eu
Gly
100
Asn
val
val
Ash
Ser
180
AsSD
His
Thr
Ile
Leu
260
Leu
Ser
Gly
Phe

Ala
340

Ile
rhe
Ser

Glu
1285

Asn
5

Ite
LyS
Gin
Tyr
Lys
85

Gly
Asp
Glu
Ile
Ile
165
Ile
AsSn
Glu
Thr
Arg
245
Ash
Ala
Asn
Leu
Asn

325
Thr

Leu
Astt

Leu

Gly
Gln

Ser

His Glu Tyr Leu Ile

1255

Leu Glu Ser Thr Ser

1270

Ser
LyS
Asn
ASP
Asp
70

Ile
Ile
Asn
Ile
Ile
150
ser
Ala
Ser
Leuy
Lys
230
Gly
Ile
AsSp
Pro
ASp
310
Asp

Lys

Phe
Pro
Ile
Phe
55

Pro
va'l
Leu
Thr
Lys
135
Met
Leu
Ile
Met
Ile
215
Tyr
Thr
ITe
TYr
Leu
295
Lys
Ile

Phe

set
Leu

Ile

17994-pCT-Seqglist

Leu
Leu
Phe
Phe

1225
Gly

1240

ASh
Gly
Trp
40

His
Asn
Thr
Leu
Pro
120
Phe
Gly
Arg
val
Asn
200
His
Thr
Asn
Thr
Lys
280
Leu
ASD
Phe

Gin

Tyr
Gly
Ile
Pro
Tyr
Lys
Glu
105
ASp
Ser
Ala
ASh
Thr
185
Glu
Sar
Ile
Ile
Ser
265
Lys
Asn
Ala
Lys

val
345

Gly Met Tyr Lys
1180
Gly Ala Leu Asp
1195
Ite Tle GIn Pro
1210
Leu Ser Ser Asn

Ser Tyr Ser Phe

1245
Pro val Ile Lys

1260
1275

Asn Asp Pro val
10
Cys Gln Glu Phe

1le Pro Glu Arg
45
Pro Thr Ser Leu
60
Leu GIn Ser Asp
75
Ile Phe Asn Arg

Glu Leu Ser Lys

Asn GIn Phe His
125

Asn Gly ser Gln

140
Glu Pro Asp Leu
155

Asn Tyr Met Pro

170

Phe Ser Pro Glu

Phe Tle Gin Asp
205

Leu His Gly Leu

220
Thr GIn Lys Gln
235

Glu Glu Phe Leu

250

Ala GIn Ser Asn

ITe Ala Ser Lys
285

Pro Tyr Lys Asp

300
ser Gly Ile Tyr
315

Lys Leu Tyr Sser

330

Lys Cys Arg Gin
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Pro Ser Arg

GIn Pro Met

1200

Cys Ash Thr

Ala
1230
Lys

Asn
Tyr
30

Asn
Lys
Glu
Ile
Ala
110
Ile
Asp
Phe
Ser
Tyr
190
Pro
TVYFE
Asn
Thr
ASp
270
Leu
val
ser
Phe

Thr
350

1215

Thr

Leu

Thr His Trp val

Asp
15

Lys
val
Asn
Glu
Asn
95

Asn
Gly
Ile
Glu
Asn
175
Ser
Ala
Gly
Pro
Phe
255
Ite
Ser
rhe
val
Thr

335
Tyr

The
Gly
Ile

Phe
1280

Arg
Ser
Ile
Gly
Lys
80

Asn
Pro
ASD
Leu
Thr
160
His
Phe
teu
Ala
Leu
240
Gly
Tyr
Lys
Glu
Ash
320
Glu

Ile



Gly
Tvyr
Arg
385
Gly
Ser
Glu
Asn
Glu
465
Pro
Tyr
Asp
Pro
Leu
545
Asn
Gln
val
Ala
Leu
625
Leuy
Ser
Glu
Trp
Tyr
705
Ser
Lys
Ile
VP
Tyr
785
Gly
ASp
Asp
Ser
Thr

865
Tyr

Gln
Asn
370
Gly
Arg
val
l.ey
Thr
450
Asn
Gly
Ile
val
Glu
530
l.eu
Asn
Gln
ASp
Leu
610
Glu
Ile
ASp
Arg
Met
690
Gln
Lys
Tyr
Ala
Leu
770
Asp
ser
Thr
Lys
Ser
8350
ser

Pro

Tyr
355
Ile
Gin
Gly
Lys
Phe
435
Pro
Asp
Leu
Pro
Ash
515
Gly
Glu
val
val
Lys
595
Asn
Leu
Pro
Asn
Asp
675
Thr
Ala
Tyr
Asp
Met
755
Met
Glu
Ile
Leu
Ile
835
ser
Gly

Thr

Lys
Ser
AsSn
Leu
Gly
420
Phe
Lys
Leu
Ser
Lys
500
Glu
Glu
GIn
ASn
Leu
580
Ile
Ile
Leu
Thr
LYS
660
Glu
LyS
l.eu
Ash
Ile
740
Asn
Lys
Asn
Leu
Asn
820
Leu
val
Tyr

AsSh

Tyr
Glu
Ala
val
405
Itle
val
Glu
Asp
Asp
485
Tyr
l.eu
Asn
Pro
l.¥s
565
val
Ala
Gly
Gly
Ile
645
ASn
Lys
Ile
Gin
Ser
725
Lys
Asn
leu
val
Gly
805
AsSn
Ile
Lau
AsSp

LYS
885

Phe
Gly
Asn
390
Lys
Arg
Ala
Ile
GIn
470
clu
ASp
ASh
Asn
Lys
550
Pro
ASD
Asp
Asn
Ala
630
Leu
Lys
Trp
Asn
ASh
710
Tyr
Glin
Ite
Ile
Lys
790
Glu
ser
Ser
Asn
ser

87C
ASN

Lys
TYr
375
Leu
LyS
Lys
Ser
Asp
455
val
Lys
Sar
val
val
535
Ile
val
Phe
iTe
Glu
615
Gly
val
val
Lys
Thr
695
GIn
Thr
Ile
Asp
Ash
775
Thr
Sar
Ile
Tyr
Met
855
Asn

Gin

Leu
360
Asn
ASN
Iie
sSer
Glu
440
ASp
Iie
Leu
Asn
Phe
520
Asn
Tyr
Gln
Thr
sSar
600
Ala
Ile
Phe
Ile
Glu
680
Gin
val
Leu
Glu
Arg
760
Glu
Tyr
Glin
Pro
Phe
840
Arg
Ile

Phe
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Ser Asn Leu Leu

Ile
Pro
Ile
Ile
425
Asn
Thr
Leu
Ash
Gly
505
Phe
ey
Thr
Ala
Thr
585
ITe
Gln
Ley
Thr
LysS
665
val
Phe
Asn
Glu
AsSn
745
rhe
val
l.eu
Gin
Phe
825
Asnh
Tyr
Asn

Gly

ASn
Arg
Arg
410
Cys
Ser
val
Asn
Letl
490
Thr
Tyr
Thr
Phe
Ala
570
Glu
val
Lys
Leu
Ile
650
Ala
Tyr
Asn
Ala
Glu
730
Glu
Leu
Lys
Leu
Glu
810
Lys
LysS
LYS
Ile

Ile
890
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Asn
Ile
385
Phe
Ile
TYr
Thr
Phe
475
Thr
ser
Leu
Ser
Phe
555
Leu
Ala
val
Gly
Glu
635
LYsS
Ile
Ser
Lys
Ile
715
Lys
Leu
Thr
Ie
Asn
795
Leu
Leu
Phe
AsSn
Asnh

875
Tyr

Leu
380
Ile
Cys
Glu
Asnh
Ser
460
ASN
Ile
Asp
Asp
Ser
540
Ser
phe
Asn
Pro
Asn
620
rhe
ser
Asn
Phe
Arg
700
Lys
Asn
Asn
Glu
Asn
780
Tyt
ASn
Ser
Phe
Asp
860
Gly

AsSh

Asn
365
Lys
Thr
Lys
Ile
Asp
445
Asn
ser
Gln
Ile
Ata
525
ITe
Ser
val
Gln
Tyr
605
Phe
Glu
Phe
Asn
Ile
685
Lys
Thr
Glu
Gln
Ser
765
Lys
Ile
Ser
Ser
Lys
845
Lys
ASp

ASp

Asp
val
Pro
Asn
Asn
430
Asp
Asn
Glu
Asn
Glu
510
Gin
Asp
Glu
ser
Lys
580
Ile
LYS
Pro
Leu
Ala
670
val
Glu
Ile
Leu
Lys
750
Ser
L.ey
Ile
Met
Tyr
830
Arg
Tyr
val

Lys

Ser
Asn
Ile
ITe
415
Asn
Asn
ASn
ser
Asp
495
Gin
LYS
Thr
Phe
Trp
575
Ser
Gly
Asp
Glu
Gly
655
Ley
ser
GIn
Ile
Thr
735
va'l
Ile
Arg
Glin
val
815
Thr
Ile
val
Tyr

Leu
B95

Ile
rhe
Thr
400
val
Gly
Ile
TYP
Ala
480
Ala
His
val
Ala
Ile
5360
Ile
Thr
Leu
Ala
Leu
640
Ser
Lys
AsSh
Met
Glu
720
Asn
Sar

Ser

His
800
Thr
ASp
LYS
ASp
Lys

880
Ser



Glu
Lys
Lys
Asp
945
Trp
TYr
val
Gly
val
1025
TYF
Thr

Lys

val Asn

Asn Phe
915
ITe val
930
ASn Asn

Thr Leu
Gly Asn
Thr Ile
995
Asn Leu
1010
Ser Asp
ITe Gly
Glu Ile

Asp Phe
1075

Leu Asn val

Thr
1105

1090
Leu Ser

Leu Tyr Ser

Thr
val
Thr
Asn
1185
Phe

AsSp

Asn Asp

Ala ser
1155
Asn Lys
1170
Gin val

LYS Asn

Thr val

Thr Asn Ser

Trp

1235
GIn Glu
1250

<210 16

<211
<212
<213
<400
Met
1
Thr
Phe
Gly

Asp
65

> 1252
> PRT

Ile
200
Ser
Asn
Ser
Gln
Ala
980
Thr
Ie
Asn
Ile

Gin

Ser GlIn
Ile Ser
val Asn

Gly Trp
950

ASp Asn

965

Asn Gly

Asn Asp
Asp GlIn

Ile Leu
1030

Arg Tyr

1045

Thr Leu

1060

Trp
Leu
Ile
Gly

Asn

Gly Asn
Lys Pro

Asn Asn
1110

ITe Lys

1125

Leu val

1140

Lys
Glu
val
AsSn

va'l

17994-PCT-SeqgList

Ash Asp Tyr
905
Phe Trp val
920
Asn Glu Tyr
935
Lys val Ser

Ala Gly Ile

Ile Ser Asp
985
Arg Leu Gly
1000
Lys Ser Ile
1015
Phe Lys Ile

Phe Asn Ile

Tyr ser Asn
1065
Tyr Leu Leu
1080
Asn Asn phe
1095
Ile Arg Ser

val Lys ITe

Arg Lys Asn
1145

Ile
Arg
Thr
Leu
AST
970
Tyr
Asp
Leu
val
Phe
1050
Glu
Tyr
Ile
Thr
Gln

1130
Asp

Ile
Ile
Ile
Asn
955
GlIn
Tle
Ser

ASn

Asn

1035

Asp
Pro
ASp
Asp

Ile

1115

Arg
Gln

Thr His Leu Phe Pro Leu Tyr

Lys Thr

val Met
1190

Asn Gly

1205

Ala Ser

1220

Asn Gly Cys Phe Trp Asn Phe Ile Ser Glu

Lys

1160

ITe Lys Ile Ser Ser

1175

Asn Ser val Gly Asn

1195

Tyr Asp Asn
810
Pro Asn Tyr
925
Ile Asn Cys
940
His Asn Glu

Lys Leu Ala

Asn Lys Trp
990
Lys Leu Tyr
1005
Leu Gly Asn
1020
Cys Ser Tyr

iys Glu Leu

Asn Thr Asn
1070
Lys Glu Tyr
1085
Arg Arg Lys
1100
Leu Leu Ala

val Asn Asn

val Tyr Ile
1150
Ala Asp Thr
1165
Ser Gly Asn
1180
Ash Cys Thr

Asn Asn Ile Gly Leu Leu Gly Phe

Thr Trp Tyr Tyr Thr His Met

1225
1240

> Clostridium botulinum E2

> 16
Pro Lys

Ile Leu
Asn Ile

35
Thr Thr
50

Ser ser

Asp Arg Phe

Ash

Leu ser

Ile
Tyr
20

Met
Pro
Tyr
L.eu

Gly
100

Asn Ser
5
Ile Lys

Lys Asn
Gin Asp

Tyr Asp
70

Lys Ile

85

Gly Ile

Phe Asn Tyr

Pro Gly Gly
25
Iie Trp Ile
40
Phe His Pro
55
Pro Asn Tyr

val Thr Lys

Leu Leu Glu
105

1210

AsSn
10

Cys
Ile
Pro
Leu
Ile

Glu
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ASD
GlIn
Pro
Thr
Gln
75

Phe

Leu

1230
1245

Pro val Asn

Glu Phe Tyr
30
Glu Arg Asn
45
Ser Leu Lys
60
ser Asp Glu

Asn Arg Ile

Ser Lys Ala
110

Lys
Asp
Met
Ile
Phe
975
Tle
Tle
Ile
Thr
ASp
1055
Ile
Tyr
Asp
Asn
ser
1135
Asn
Ala
Arg
Met

Lys
1215

Asp
15

LYyS
val
AsSn
Glu
Asn

95
Asn

TYr
Asn
Arg
Ile
960
Asn
rhe
Asn
His
Arg
1040
Glu
Leu
Leu
Ser
Arg
1120
ser
Phe
Thr
Phe
Asn

1200
Ala

Arg Asp His
Glu His Gly

Arg
Ser
Ile
Gly
Lys
80

Asn

Pro



TYr
Ala
lLeu
145
Asn
Gly
Arg
Thr
Lys
225
Ile
Gly
Thr
val
Ala
305
Ile
Phe
Gly
Tyr
Arg
385
Gly
Ser
Glu
Asn
Glu
465
Pro
Tyr
Asp
Pro
Ley
545
Asn
Gln
val
Ala
Leu

625
Leu

Leu
Ser
130
Pro
Ser
Phe
Phe
Leu
210
Gly
Thr
Thr
Asn
Gln
290
Lys
Asn
Asp
GIn
Asn
370
Gly
Arg
val
Ley
Thr
450
ASN
Gly
Tle
val
Glu
530
Leu
Asn
Gin
Asp
Leau
610
Glu

Ie

Gly
115
Ala
AsSn
Ser
Gly
ASnN
195
Met
Ile
Asn
Asp
Leu
275
val
Tyr
Lys
Leu
Tyr
355
Ile
Glin
Gly
Lys
Phe
435
Pro
AsSD
Leu
Pro
Asn
515
Gly
Glu
val
val
Lys
595
Asn
Leu

Pro

Asn
val
val
Asn
Ser
180
ASp
His
Thr
Ile
Leu
260
Leu
Ser
Gly
Phe
Ala
340
Lys
Ser
Asn
Leu
Gly
420
Phe
Lys
Leu
Ser
LyS
500
Glu
Glu
Gin
ASh
Leu
580
Tle
Ile
Leu

Thr

Asp
Glu
Ile
Ile
165
Ile
Asnh
Glu
Thr
Arg
245
Asn
Ala
Asn
Ley
Asn
325
Thr
Tyr
Giu
Ala
val
405
Ile
val
Glu
Asp
Asp
485
Tyr
l.eu
Ash
Pro
LYS
565
val
Ala
Gly
Gly

Ile
645

Asn

Ile
150
Ser
Ala
Ser
leu
Lys
230
Gly
Ile
Asp
Pro
Asp
310
Asp
Lys
Phe
Gly
Asn
390
Lys
Arg
Ala
Tle
Gln
470
Glu
ASp
Asn
Asn
Lys
550
Pro
Asp
ASp
Asn
Ala

630
Leu

Thr
Lys
135
Met
Leu
ITe
Met
1le
215
Tyr
Thr
Ile
Tyr
Leu
295
Lys
Tle
Phe
Lys
Tyr
375
Leu
Lys
Lys
ser
Asp
455
va'l
Lys
Ser
val
val
535
ITe
val
rhe
Ite
Glu
615
Gly

val

Pro
120
Phe
Gly
Arg
val
Ash
200
His
Thr
Asn
Thr
Lys
2890
Ley
Asp
Phe
Gln
Ley
360
Asn
ASn
Ile
Ser
Glu
440
Asp
1ile
Leu
Ash
Phe
520
Asn
Tyr
Gin
Thr
Ser
600
Ala
Ile

Phe
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Asn Gln Phe

Asp
ser
Ala
Asn
Thr
185
Giu
Ser
Ile
Ile
Ser
265
Lys
Ash
Ala
Lys
val
345
Ser
Tle
Pro
Ile
ITe
425
Asn
Thr
Leu
Asn
Gly
505
Phe
L.eu
Thr
Ala
Thr
585
Ile
Gin

Leu

Thr

AsSn
Glu
Asn
170
Phe
Phe
Leu
Thr
Glu
250
Ala
Ile
Pro
Ser
Lys
330
Lys
Ash
Asn
Arg
Arg
410
Cys
Ser
val
Asn
Leu
490
Thr
Tyr
Thr
Phe
Ala
570
Glu
val
LyS

Leu

Ile
650
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Gly
Pro
155
Tyr
Sep
Ile
His
GIn
235
Glu
Gin
Ala
Tyr
Gly
315
Leu
Cys
Leu
Asn
Ile
395
Phe
Ile
TYr
Thr
Phe
475
Thr
ser
Leu
Ser
Phe
555
Leu
aAla
val
Gly
Glu

635
Lys

Ile
140
ASD
Met
Pro
Gln
Gly
220
LYS
Phe
Ser
Ser
LYS
300
Ile
Tyr
Arg
Leu
l.eu
380
Ile
Cys
Glu
Asn
Ser
460
Asn
Ile
ASD
ASD
ser
540
Ser
pPhe
Asn
Pro
Asn
620
Phe

Ser

His
125
Gln
Leu
Pro
Glu
Asp
205
Leu
Gin
L.eu
Asnh
Lys
285
ASp
Tyr
Ser
Gin
Asnh
365
Lys
Thr
Lys
Ile
ASp
445
Asn
Sar
Gln
Ile
Ala
525
Ile
Ser
val
Glin
TYyr
605
Phe
Glu

Phe

Ile
AsSp
Phe
Ser
Tyr
190
Pro
Tyr
AsSn
Thr
Asp
270
Leu
val
Ser
Phe
Thr
350
Asp
val
Pro
Ash
Asn
430
Asp
Asn
Glu
Ash
Glu
510
Gin
Asp
Glu
Ser
Lys
590
Ile
Lys
Pro

Leu

Gly
Ile
Glu
Asn
175
Ser
Alta
Gly
Pro
phe
253
Ile
sSer
Phe
val
Thr
335
Tyr
Ser
Asn
Ile
Ile
415
Asn
Asn
AsSn
Ser
ASp
495
Glin
Lys
Thr
Phe
Trp
575
ser
Gly
Asp
Glu

Gly
655

ASp
Leu
Thr
160
His
Phe
Leu
Ala
Leu
240
Gly
Tyr
Lys
Glu
Asn
320
Glu
Ile
Ile
Phe
Thr
400
val
Gly
Ile
Tyr
Ala
480
Ala
His
va'l
Ala
Ile
560
Tle
Thr
Ley
Ala
Ley

640
Ser
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Lys Asn Lys val ITe Lys Ala Ile Asn Asn Ala Leu Lys
660 665 670
Glu Arg Asp Glu Lys Trp Lys Glu val Tyr Ser Phe Ile val Ser Asn
675 680 685
Trp Met Thr Lys Ile Asn Thr Gln Phe Asn Lys Arg Lys Glu Gln Met
690 695 700
Tyr GIn Ala Leu Gln Asn GIn val Asn Ala Ile Lys Thr Ile Ile Glu
705 710 715 720
Ser Lys Tyr Asn Ser Tyr Thr Leu Gluy Glu Lys Asn Glu Leu Thr Asn
725 730 735
Lys Tyr Asp Ile Lys GIn Ile Glu Asn Glu Leu Asn Gln Lvs val Ser
740 745 750
ITe Ala Met Asn Asn Ile Asp Arg Phe Leu Thr Glu Ser Ser Ile Ser
755 760 765
Tyr Leu Met Lys lLeu Ile Asn Glu val Lys ITe Asn Lys Leu Arg Glu
770 775 780
Tyr Asp Glu Asn val Lys Thr Tyr Leu Leu Asn Tyr Ile Ile GlIn His
785 790 795 300
Gly ser Ile Leu Gly Glu Ser GIn GIn Glu Leu Asn Ser Met val Thr
805 810 815
ASp Thr Leu Asnh Asn Ser Ile Pro Phe Lys Leu Ser Ser Tyr Thr Asp
820 825 830
Asp Lys Yle Leu Ile Ser Tyr Phe Asn Lys Phe Phe Lys Arg Ile Lys
835 840 845
Ser Ser Ser vVal Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr val Asp
850 855 860
Thr ser Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly Asp val Tyr Lys
865 g70 875 880C
Tyr Pro Thr Asn Lys Asn GIn Phe Gly Ile Tyr Asn Asp Lys Leu Ser
885 890 895
Glu val Asn Ile Ser Gln Asn Asp Tyr Ile Ile Tyr Asp Asn Lys Tyr
900 905 910
Lys Asn Phe Ser Ile Ser Phe Trp val Arg Ile Pro Asn Tyr Asp Asnh
915 920 925
Lys Ile val Asn val Asn Asn Glu Tyr Thr Ile ITe Asn Cys Met Arg
930 935 940
ASp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His Ash Glu Ile Ile
945 a50 955 960
Trp Thr Leu GIn Asp Asn Ala Gly Ile Asn GIn Lys Leu Ala Phe Asn
965 970 975
Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn Lys Trp Ile Phe
ag8o 985 990
val Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr Ile Asn
995 1000 1005
Gly Asn Leu ITe Asp GIn Lys Ser Ile Leu Asn Leu Gly Asn Ile His
1010 1015 1020
val Ser Asp Asn Ile Leu Phe Lys Ile val Asn Cys Ser Tyr Thr Arg
1025 1030 1035 1040
Tyr ITe Gly Ile Arg Tyr Phe Asn Ile Phe Asp Lys Glu lLeu Asp Glu
1045 1050 1055
Thr Glu Ile GIn Thr Leu Tyr Asn Asn Glu Pro Asn Ala Asn Ile Leu
1060 1065 1070
Lys ASp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu
1075 1080 1085
Leu Asn val Leu Lys Pro Asn Asn Phe Ile Asp Arg Arg Thr Asp Ser
1090 1095 1100
Thr Leu Ser Ile Asn Asn Ile Arg Ser Thr Ile Leu Leu Ala Asn Arg
1105 1130 1115 1120
Leu Tyr Ser Gly Ile Lys val Lys Ile GIn Arg val Asn Asn Ser Ser
1125 11390 1135
Thr Asn Asp Asn lLeu val Arg Lys Asn Asp GIn val Tyr ITe Asn Phe
1140 1145 1150
val Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp Thr Asn Thr
1155 1160 1165
Thr Asn Lys Glu Lys Thr Ile Lys Ser Ser Ser Ser Gly Asn Arg Phe
1170 1175 1180
Asn GIn val val val Met Asn Ser val Gly Asn Asn Cys Thr Met Asn
1185 1180 1195 1200
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Ser Asp Asn



17994-pPCT-SeqList
Phe Lys Asn Asn Asn Gly Asn Asn Ile Gly Met Leu Gly Phe Lys Asp
1205 1210 1215
Asn Thr Leu val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp Asn
1220 1225 1230
Thr Asn Ser Asn Gly Cys Phe Trp Asn Phe Ile Ser Glu Glu His Gly
1235 1240 1245
Trp G1In Glu Lys
1250

<210> 17

<21%> 1252

<212> PRT

<2313> Clostridium botulinum E3

<400> 17
Met Pro Lys Ile Agn Ser Phe Asn Tyr Asn Asp Pro val Asn Asp Arg
1 1 15
Thr I'le teu E%r Ile Lys Pro Gly ggy Cys Gln Glu Phe g%r Lys Ser
Phe Asn §ge Met Lys Asn Ile Igp Ile Ile Pro Glu QEQ Asn val Ile
Gly Thr Thr Pro Gln Asp Phe His Pro Pro Thr Ser Leu Lys Asn Gly
50 55 60
Asp Ser Ser Tyr Tyr Asp Pro Asn Tyr Leu Gln Ser Asp Glu Glu Lys
65 70 75 80
Asp Arg Phe Leu égs ITe val Thr Lys Ige Phe Asn Arg Ile Asn Asn
9 95
Asn Leu Ser Gly Gly Ile Leu Leu Glu Glu Leu Ser Lys Ala Asn Pro
100 105 110
Tyr Leu Gly Asn Asp Asn Thr Pro Asp Asn Gln Phe His Ile Gly Asp
115 120 125
ala ser Ala val Glu Ile Lys Phe Ser Asn Gly Ser Gln His Ile Leu
130 135 140
teu Pro Asn val Ile Ile Met Gly Ala Glu Pro Asp Leu Phe Giu Thr
145 150 155 160
Asn Ser Ser Asn Ile Ser Leu Arg Asn Asn Tyr Met Pro Ser Asn His
165 170 175
Gly pPhe Gly Ser 1Te Ala Ile val Thr Phe Ser Pro Glu Tyr Ser Phe
180 185 190
Arg Phe Asn Asp Asn Ser ITe Asn Glu Phe Ile Gln Asp Pro Ala Leu
195 200 205
Thr Leu Met His Glu teu Ile His Ser ieu His Gly Leu Tyr Gly Ala
210 215 220
Lys Gly Ile Thr Thr Thr Cys Ile Ite Thr Gln Gln Gln Asn Pro Leu
225 230 235 240
Tle Thr Asn Arg Lys Gly Ile Asn Ile Glu Glu Phe Leu Thr Phe Gly
245 250 255
Gly Asn Asp Leu Asn Ile Ite Thr val Ala Gln Tyr Asn Asp Ile Tyr
260 265 270
Thr Asn Leu Leu Asn Asp Tyr Arg Lys Ile Ala Ser Lys Leu Ser LysS
275 280 285
val GIn val Ser Asn Pro Gln Leu Asn Pro Tyr Lys
290 295 300
Glu Lys Tyr Gly Leu Asp Lys Asp Ala Ser Gly Ile Tyr Ser val Asn
305 310 315 320
Tle Asn Lys Phe Asp Asp ITe Leu Lys Lys Leu Tyr Ser Phe Thr Glu
325 330 335
phe Asp Leu Ala Thr Lys Phe GIn val Lys Cys Arg Glu Thr Tyr Ile
340 345 350
Gly GIn Tyr Lys Tyr Phe Lys Leu Ser Asn Leu Leu Asn Asp Ser Ile
355 360 365
Tyr Asn Ile Ser Glu Gly Tyr Asn Ile Asn Asn Leu Lys val Asn Phe
370 375 380
Arg Gly GIn Asn Ala Asn Leu Asn Pro Arg Ile Ile Lys Pro Ile Thr
385 390 395 400
Gly Arg Gly Leu val Lys Lys Ile ITe Arg Phe Cys Lys Asn Ile val
405 410 415
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Asp ITe phe Gin



Ser
Glu
Asn
Glu
465
Pro
Tyr
Asp
Pro
Leu
545
Asn
Gln
val
Ala
Leu
625
Leu
Ser
Glu
Trp
Tyr
7035
Ser
LYS
Ile
Tyr
Tyr
785
Gly
Asp
Asp
Ser
Thr
865
Tyr
Glu
LYS
LysS

Asp
945

val
Leu
Thr
450
Asn
Gly
Ile
val
Glu
530
Ley
Asn
Gln
Asp
Leu
610
Glu
Ile
AsSp
Arg
Met
690
Gln
Lys
Tyr
Ala
Leu
770
Asp
Ser
Thr
Lys
Ser
850
ser
Pro
val
Asn
Ile

930
Asn

Lys
Phe
435
Pro
ASp
tey
Pro
Asn
515
Gly
Glu
val
val
LYS
595
Asn
Leu
Pro
Asn
ASp
675
Thr
Ala
Tyr
ASD
Metl
755
Met
Glu
Ile
IR=13]
Ile
835
Ser
Gly
Thr
Asn
phe
915
val

Asn

Gly
420
Phe
Lys
Leu
ser
Lys
500
Glu
Glu
Gin
Asn
Leu
380
Ile
Ile
Leu
Thr
LyS
660
Glu
LYS
Leu
AsSn
Ile
740
ASh
Lys
AsSn
Leu
Asn
820
Leu
val
Tyr
Asn
Ile
900
Ser
Asn

Ser

Ile
val
Glu
ASp
ASD
485
Tyr
Leu
Ash
Pro
Lys
565
val
Ala
Gly
Gly
Ile
645
Asn
Lys
Ile
Gln
Ser
725
Lys
Ash
Leu
val
Gly
805
Asn
Ile
l.eu
Asp
Lys
B85
ser
Ile
val

Gly

Arg
Ala
Ile
GlIn
470
Glu
Asp
Asn
Asn
LyS
550
Pro
Asp
ASp
Asn
Ala
630
Leu
Lys
Trp
AsSh
Asn
710
Tyr
GIn
Ile
Ile
LYS
790
Glu
Ser
ser
Ash
Ser
870
Asn
Gin
Ser

Asn

Trp
950

LyS
ser
Asp
455
val
LyS
Ser
val
val
535
Ile
val
Phe
Ile
Glu
615
Gly
val
val
Lys
Thr
695
Gln
Thr
Ile
ASD
Asn
775
Thr
sSer
Tle
Tyr
Met
855
AsSn
Gln
Asn
Phe
Asn

935
Lys

Ser
Glu
440
Asp
Ile
Leu
Asn
Phe
520
Asn
TVYr
Gin
Thr
Ser
600
Ala
Ile
Phe
Ile
Glu
680
Gin
val
Leu
Glu
Arg
760
Glu
TYr
Glin
Pro
Phe
840
Arg
Ile
Phe
Asp
Trp
920
Glu

val

17994-PCT-Seqlist

Ile
425
Asn
Thr
Leu
Asn
Gly
505
rhe
Leu
Thr
Ala
Thr
585
Ile
Gln
Leu
Thr
Lys
665
val
Phe
Asn
Glu
ASnh
745
Phe
val
Leu
Gin
Phe
825
Asn
Tyr
Asn
Gly
Tyr
905
val
Tyr

ser

Cys Ile
ser Tyr
val Thr

Asn Phe
475

Leu Thr

490

Thr Ser

Tyr Leu
Thr Ser

Phe pPhe
555

Ala Leu

570

Glu Ala

val val
Lys Gly

teu Glu
635
Ile Lys
650
Ala Ile

Tyr Ser
Asn Lys

Ala Ile
715

Glu Lys

730

Glu Leu

Leu Thr
Lys Ile

Leu Asn
795

Glu Leu

810

Lys Leu

Lys Phe
Lys Asn
Ile Asn
875
Ile Tyr
890
Ile Ile
Arg Ile
Thr Ile

Leu Asn
955
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Glu
ASn
Ser
460
Asn
Ile
ASD
Asp
Ser
540
Ser
Phe
Asn
Pro
AsSn
620
Phe
Ser
Asnh
Phe
Arg
700
LYS
Asnh
ASD
Glu
Asn
780
Tyr
AST
Ser
Pha
ASD
860
Gly
Asnh
Tyr
Pro
Tle

840
His

Iie
Asp
445
Asn
Ser
Gin
Ile
Ala
525
Ile
ser
val
Gln
Tyr
605
pPhe
Glu
Phe
AsSn
Ite
685
LyS
Thr
Glu
Gin
sSer
765
Lys
Ile
ser
Ser
Lys
845
Lys
Asp
Asp
ASp
Asn
925
Asnh

AsSnh

Asn
430
AsSp
Ash
Glu
Asn
Glu
510
GIn
AsSp
Glu
ser
Lys
560
Ile
Lys
Pro
ey
Ala
670
val
Glu
Ile
Leu
Lys
750
Ser
Leu
Ile
Metl
Tyr
830
Arg
Tyr
val
Lys
Asn
910
Tyt
Cys

Glu

Asn
Asn
Asn
ser
Asp
495
Gin
Lys
Thr
Phe
Trp
575
Ser
Gly
AsSp
Glu
Gly
655
Leu
sSer
Gln
Ile
Thr
735
val
Ile
Arg
Glin
val
815
Thr
Ile
val
Tyr
Leu
895
Lys
ASp
Met

Ile

Gly
Ile
Tyr
Ala
480
Ala
His
val
Ala
Ile
560
Ile
Thr
ey
Ala
Leu
640
Ser
Lys
Asn
Met
Glu
720
Asn
ser
Ser
Glu
His
800
Thr
ASD
LYS
Asp
LYS
880
ser
Tyr
Asn
Arg

Ile
960



Trp Thr Leu
Tyr Gly Asn

val Thr 1le Thr

Gly Asn

Gln Asp
965
Ala Asn
980

Asn
995
Leu

Ite Asp

1010

val ser

1025
Tyr Ile

Thr Glu
Lys Asp

Leu Asn

Asp Asn Ile

Gly Ile Arg

17994-PCT-SeqgList

Asn Ala Gly Ile

Gly ITe Ser Asp
985

Asp Arg Leu Gly

1000
Gin Lys ser Ile
1015

Leu Phe Lys Ile

1030

Tyr Phe Asn Ile

1045

Gin
1060
Trp

Ile

rhe
1075
val Leu

Gly
Lys

1090

Thr Leu
1105
Leu Tyr

Thr Asn

Ser Ile Asn

Ile
1125
Leu

ser Gly

ASp Asn
1140

val Ala Ser Lys Thr

Thr Asn

1155
Lys Glu Lys

1179

Asn Gln
1185

pPhe Lys
Asp Thr
Thr Asn

Trp Gin

val val val

Asn Asn Asn
1205
val val Ala
1220
Ser Asn Gly
1235
Glu Lys

1250

<210>
<211>
<212>

<400>
Met Pro
1

Asp Thr

Tyr Tyr

Arg Asn
50
Leu Lys
65
Asp Ala

Arg Ile

Tyr Ala
Pro
130
Glu

Ser

val
145

Asp Ile

18

1274
PRT
<213> Clostridium botulinum

18

Ile
3
Tyr

val aAla

Ile Leu

20

Lys Ala Phe

35
Thr

Ile Gly

Asn Gly Ser

Glu Lys Asp
85
Asn

Asn ser

100
Lys Pro
115
val

Tyr

Thr Arg

ser Ser Met

Phe Glu Ser

165

Asn Tyr Leu Leu
1080
Pro Asn Ash Phe
1085
Asn Tle
1110
Lys val

Arg Ser
Lys Ile

val Arg Lys Ash

1145

Phe Pro
1160
bys Ile

His Leu

Thr Ile
1175

Met Asn Ser val

1190

Gly Asn Asn Ile

Ser Thr Trp Tyr

1225
Trp Asn Phe Ile Ser Glu Glu His Gly

Cys Phe
1240

Asn Ser Phe Asn

Met Gln Ile Pro

25

Glu ITe Met Arg
40

Thr Asn Pro
55

Ala

Ser

ser
70
Arg

Tyr Tyr

Tyr Leu Lys

Pro Ala Gly Lys

105
Leu Gly Asn Asp
120
Thr ser val
135

Leu

Thr

Leu
150
Cys

Asn Leu

Cys Tyr Pro

Asn Gln
970

Tyr Ile
ASp Ser
Leu Ash

val Asn

1035

Phe Asp
1050

Thr Leu Tyr Ser Asn Glu Pro
1065

Tyr ASp
Ite Asp

Thr Ile

1115

Glin Arg
1130

Asp Gln
Leu Tyr
Ser Ser

Gly Asn

1195

Lys Leu Ala
Asn Lys Trp
99
Lys Leu Tyr
1005
Leu Gly Asn
1020
Cys Ser Tyr
Lys Glu Leu

Asn Thr Asn

Phe
975
Ile
Tle
Ile
Thr

Asp
1055
Ile

1070

Lys GTu Tyr
1085

Arg Arg

1100

Leu Leu

Lys
Ala
val Asn Asn

Ile
1150

val Tyr

Ala Asp
1165

Tyr
Asp
Asn
Ser

1135
Asn

ASh
Phe
Asn
His
Arg
1040
Glu
Leu
Leu
Ser
Arg
1120
Ser

Phe

Thr Ala Thr

Ser Gly Asn Arg Phe

1180

Asn Cys Thr Met Asn

1200

Gly Leu Leu Gly Phe Lys Ala

1210

1215

Tyr Thr His Met Arg Asp His

TyYr Asn
10
Tyr Glu

Asn val

Asp Phe

Asp Pro

Thr Thr
90
val Leuy

His Thr

Asn Ile

val
155
Arg

Ley

val
170
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1230
1245

Asp Pro val

Glu Ser
30
Ile

LyS

Ile
45
Pro

Trp
ASp Pro
60
Asn

Tyr Leu

ITe Lys Leu
Glu
110

Asp

Leu Gln

Ile
125
Leu

Pro

Lys
140
Leu

Ser

Gly Ala

Lys Leu Ile

Asn
15

Lys
Pro
Ala
Thr
Phe
Ile
Glu
Thr
Gly

Asp
175

AsSp
Lys
Glu
Ser
Thr
80

LYS
Ser
Phe
Asny
Pro

160
Pro



Asp
val
Gly
Leu
225
Gly
Ile
GIn
Asn
Asn
305
Gln
Asn
Glu
Phe
Ile
385
Asn
Pro
Ile
Asn
Asn
465
AsSn
Gin
Asp
Glu
Gin
545
Asp
Phe
Trp
Ser
Gly
625
Glu
Glu
Asp
l.ey

ser
705

vai
Thr

His
210

Ala

val
Ala
ASD
Leu
290
Ser
Trp
Glu
ser
Ile
370
Tyr
Arg
ASp
Pro
Asn
450
Asp
Asn
Thr
Asnh
Glu
530
LYsS
Thr
Ile
Ile
Thr
610
Leu
Ala
Leu
Ser
Ile

690
Asn

val
Phe
195
Asn
His
Thr
Glu
Leu
275
Ley
Ala
Lys
Asn
As

355
LYS
Thr
Gly
Lys
Arg
435
ser
Ile
TYyr
Ite
Ser
515
Tyr
val
Ala
Asp
Ser
595
val
Ala
Phe
Thr
Tyr
675
Glu

Trp

Tyr
180
Ser
Ser
Glu
Tyr
Lys
260
Asnh
Ala
Pro
Tyr

LYS
340

p Leu

Tyr
val
Gln
Gly
420
Lys
Glu
Asn
Arg
Pro
500
Tyr
ASp
Pro
Leu
Thr
580
Lys
Asp
Leu
Glu
Ite
660
Glu
Arg

f.eu

ASp
Pro
Ser
Leu
Glu
245
Pro
Ile
Asnh
Pro
Gly
325
Phe
Ala
Glu
Ser
ser
405
Leu
Gly
Leu
Thr
Asn
485
Gln
val
val
Glu
Leu
565
Ile
val
Lys
Asn
Leu
645
Pro
Asn

Glu

Thr

Pro
Glu
Thr
Ile
230
Glu
ITe
Ile
Tyr
Glu
310
Leu
Ash
Asn
Phe
Glu
390
ile
val
Thr
Phe
Pro
470
Asn
Ile
Pro
val
Gly
550
Glu
Asn
Ile
Tle
Ile
630
Leu
val
LyS
Ala

Arg
710

Ser
Tyr
Glu
215
His
Thr
Arg
Thr
Glu
295
Tyr
ASp
Glu
Lys
Leu
375
Gly
LYs
Glu
Lys
Phe
455
Lys
Leu
ser
Arg
ASp
535
Glu
Glu
Lys
Arg
Ala
615
Ile
Gly
Ile
Asn
Lys

695
Ile

Asn
Glu
200
Ser
Ala
Ile
Lau
ser
280
Lys
Asp
Lys
Ile
Phe
360
LyS
Phe
Leu
Lys
Ala
440
val
Glu
ASD
Asn
Tyr
520
Phe
Thr
Ser
Pro
Asp
500
Asp
Tle
val
Leu
LysS
680
Trp

Asn

17994-pPCT-SeqgList

Tyr
185
Tyr
Phe
Leu
Glu
Glu
265
Ala
Ile
Ile
ASN
Tyr
345
Lys
val
Asn
Asn
Ile
425
Pro
Ala
Ile
Glu
Ar

505
ASD
ASN
ASn
LysS
val
585
Phe
Tle
Glu
Gly
val
665
Ala
Lys

Thr

Gly
Thr
Ile
His
va'l
250
Glu
Met
Ala
Asnh
Ala
330
Lys
val
Pro
Ile
Pro
410
val
Pro
Ser

Asp

val
490

g Thr

ser
val
Ile
Asp
570
Asn
Thr
Ser
Ala
Ile
650
rphe
Ile
Glu

Glin
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Phe
Phe
Ala
Gly
235
LysS
Phe
LYS
Thr
Glu
315
Asp
LYyS
Lys
AsSn
Gly
385
Lys
Lys
Arg
Glu
Asp
475
Ile
Leu
Asn
Phe
Ser
555
Ile
Ala
Thr
Leu
Glu
635
Leu
Thr
Lys
Ile

Phe
715

Gly
Asn
ASp
220
l.eu
Gln
Leu
Glu
Arg
300
Tyr
Gly
Leu
cys
Leu
380
Asn
Ile
Phe
L.eu
Sar
460
Thr
Leu
Asn
Gly
Phe
540
Leu
Phe
Ala
Glu
Ile
620
Lys
l.eu
Ite
Ala
Tyr

700
Asn

Ser
Asp
205
Pro
Tyr
Ala
Thr
Lys
285
Leu
Lys
Ser
TYyr
Ar

365
Leu
Leu
Ile
Cys
Cys
445
Ser
Thr
Asp
Thr
Thr
525
Tyr
Thr
Phe
Leuy
Ala
605
val
Gly
Glu
Lys
Ile
685
Ser

Lys

Ile
180
Ile
Ala
Gly
Pro
Phe
270
Ile
Ser
Asp
Tyr

ser
350

g Asn

ASD
Ala
Asp
Lys
430
Ile
Tyr
Asn
Tyr
Leu
510
Ser
Leuy
Ser
Ser
Phe
590
Thr
Pro
ASN
Phe
Ser
670
Asn
Trp

Arg

Asn
ser
ITe
Ala
Leu
255
Gly
Ty
Glu
Tyr
Thr
335
Phe
Thr
Asp
val
Ser
415
Sar
Arg
AsSH
Leu
Asn
495
val
Glu
His
Ser
Ser
575
Ile
Gn
Tyr
Phe
val
655
Tyr
Asn
Ile

Lys

Ile
Gly
Ser
Arg
240
Met
Gly
Asn
val
Phe
320
val
Thr
Tyr
Asp
Asn
400
Ile
val
val
Glu
Asn
480
Ser
Gln
Ile
Ala
Ile
560
Glu
ASp
Lys
val
Glu
640
Pro
Tle
Ser
val

Giu
720



Gln
ITe
Glu
val
ITe
785
Lys
Asp
val
Thr
Ile
865
Ile
Tyr
Leu
Arg
Tyr
945
Gly
Cys
Leuy
Lys
Ile
1025
Gly
Asp
Glu
Pro
LyS
1105
Asn
sSar
Arg
Lys
Arg
1185
Ser
Gly
Gly

Tyr

Met
Glu
Ser
ser
770
ser
Lys
His
Thr
Ash
850
Lys
ASp
Ile
Ser
Tyr
930
Lys
Ash

Glu

Ile

Tyr GIn

Tyr Lys
740

Glu Tyr

755

Leu Ala

Tyr Leu
Tyr Asp

Arg Ser
820

Ser Thr

835

ASp Lys

Asp Ser
Ite ser

Tyr Ser
900

Glu val

815

Gin Asn

Pro Met
ASh Asn
Ile Tle

980

Phe Arg
995

p Ile Phe

Tr
1010
Tyr
ASp
Asp
Leu
Ser
1090
TYr
Ser
val
Lys
Asn
1170
Leu
Asn
Asn
Leu

Asn
1250

ITe Asn
Ile His

Glu Thr

Ala Leu
725
Tyr Asn

Asn Ile
Met Lys
Met Lys
790
Asn His
805
Tle Leu
Ley Asn
Ile Leu
Ser Ile
870
Gly Tyr
885
Thr Asn
Asn Ile
Phe Ser
Asn His
950
ser Gly
965
Trp Thr
Tyr Glu
val Thr

Gly Asn

Gin
Asn
ASh
Asn
775
l.eu
val
Gly
Ser
Ile
855
Ley
Gly
Arg
Ala
Ile
935
Asn
Trp
Leu
Glu

Ile
1015

Asn
Tyr
Asn
760
Ile
Ile
LyS
Glu
ser
840
Ile
Asp
ser
Asn
GIn
920
ser
Arg
LysS
Gln

Leu

17994-pPCT-Seglist

Gin
Thr
745
Ile
Glu
ASnh
Ser
Gin
825
Ile
Tvr
Met
AsH
Gln
905
ASnh
Phe
Glu
Ile
AsSp

985
Asn

1000

Thr

Asn

Leu Ile val

1030
val Ser Asp Asn Ile

1045

Tyr val Gly Ile Arg

1060

Asp Lys
1075

Ile Leu
Tyr Leu
Gly Ile

Phe Leu

1065

Thr GTu Ile Glu Thr

1080

Lys Asn Tyr Trp
1095

Phe Asn

Leu

1110

Leu Asn
1125
Asn Tyr

1140

Asn Gly
1155

Asp Leu
Tyr Ala
Leu Asn

Asn Cys

Pro Ile
Ala Tyr
Asp Thr

Ile
Lys
Asp

Ile
1175

Leu
Asn
Leu

Ile

Gly
Arg
Gin
TYyr

1145
Ser

1160
asn val val

val
730
Ser
Glu
Arg
Glu
Asp
810
Thr
Pro
Phe
Arg
Iie
890
rhe
Asn
Trp
Tyr
Ser
8970
Thr
Arg
Asn
Glu
Leu
1050
Tvyr
Ley
Asnh
LyS
Gln
1130
Glu

Asn

Lys Ser Glu Lys

1180
Asp Ser Leu Gly Gln Ile

1205

1210

Asp
Asp
Glu
Phe
Ala
795
Leu
Asn
pPhe
Asni
Tyr
B73
Ser
Gly
Asp
val
Thr
955
Leu
Ser
Ile
Arg
Lys
1035
Phe
Phe
Tyr
Tvr
Asp
1115
Arg
Gly
Thr
Asp
Glu

1195
Ile

Ala Ile
Glu Lys

Glu Leu
765

Met Thr

780

Lys val

Leu Asn
Glu Leu

Glu Leu
845
Arg Leu
860
Glu Asn
Ile Asn
Ile Tyr
Ile 1le
925
Arg Ile
940
ITe 17e
Arg Thr
Gly Asn
ser Asn
1005
teu Gly
1020
Ser Ile
iLys Ile
Lys val
Ser Asn
1085
Leu Leu
1100
Lys Tyr
Gly val
val Glu
ASp Asn
1165
Arg Gly
1180
Lys Ile

val Mer

Thr Met Asn Phe Gln Asn Asn Asn Gly

1220
Leu Gly Phe His Ser Asn Asn Leu val Ala Ser
1240
Asn ITe Arg Arg éggSThr Ser Ser Asn Gly Cys Phe Trp ser

1235

1225
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1245
1260

Lys
Asn
750
Asn
Glu
Gly
Tyr
Ser
830
Ser
Tyr
Asn
Gly
Asn
910
Tyr
Pro
Asn
val
Lys
990
Tyr
Asn
Ser
val

Phe

Thr
735
Arg
Lys
Ser
Lys
Itle
815
Asp
Ser
Lys
Lys
Asn
895
sSer
ASn
Lys
Cys
Arg
975
Glu
Ile
Sep
Asn
Gly

1055
Asn

1070

Glu
Tyr
Ile
Thr

val

Pro
Asn
Thr
Glu

1135
Ile

1150
Phe val Arg

Ala
Leu
Lys
Ser
l.eu
300
Leu
Ley
Tyr
Lys
Phe
880
val
Arg
Ser
His
MetT
960
Asp
Asn
Asn
Arg
Leu
1640
Cys
Thr
Asp
LyS
Leu
1120
Gly

Ile

val Glu Tyr

Ile Arg Thr

1200

Asp Ser Ile

1215

Ser Asn Ile

1230

Ser Trp Tyr



Ser rle Ser Lys Glu Asn Gly
1270

1265

<210>

«<211> 12

<212>

<213

19

80

PRT

> Clostridium botulinum

<400> 19
Met Pro val
1

Glu Thr Ile

TYr
Arg
Leu
65

AsSp
Arg
Asn
Leu
val
145
Asp
ASp
Leuy
Gly
Leu
225
Ala
Ile
Glu
Asp
Asn
305
Gin
Asn
Glu
Phe
Tle
385
Asn
Pro
Ile

AsSh

TYr
Asp
50

Lys
Ala
Ile
Ala
Pro
130
Glu
Ile
Lys
Thr
Asn
210
Ala
val
Ala
ASp
Leu
290
Thr
Trp
Arg
Ile
Ile
370
Tyt
Arg
AsSp
Pro

Asn
450

Lys
35

Thr
Asn
Glu
Ash
Ar

115
val
Ser
phe
ey
Phe
195
His
His
Thr
Glu
Leu
275
Leu
Ala
Lys
Asn
ASp
355
Lys
Thr
Gly
Lys
Ar

435
Arg

val
fLeu
20

Ala
ITe
Gly
Lys

Ser
100

g pro

Asn
ser
Lys
Ile
180
ser
Asn
Glu
His
Lys
260
Asn
Ala
Pro
Tyr
Lys
340
Leu
Tyr
val
Glin

Gly
420

g Lys

Glu

Ile
5

Tyr
Phe
Gly
Ser
ASp
85

Ash
Tyr
val
Ile
Ala
165
Glu
Pro
Ser
Leu
Lys
245
Pro
Iie
AsSnh
Pro
Gly
325
Phe
Ala
Gly
ser
Asn
405
Leu
Gly

Leu

Asn
Met
Glu
Thr
Ser
70

Arg
Pro
Lau
Thr
Ile
150
TYF
Pro
Glu
Thr
Ile
230
Glu
Ile
Ile
Tyr
Gly
310
L.eu
Ash
Asnh
Phe
Glu
390
Ile
val
Thr

Phe

Ser
Glin
Ile
LYS
55

Ala
Tyr
Thr
Gly
Thr
135
Ser
Cys
Ser
Tyr
Glu
215
His
Ser
Arg
Pro
Glu
295
Tyr
Asp
Glu
LYS
val
375
Gly
Asn
Glu
Lys

Phe
455

F2

Phe
Lys
Met
40

Pro
Tyr
Ley
Gly
Asp
120
ser
Ash
Thr
Ash
Glu
200
Ser
Ala
Leu
ey
Ser
280
LYS
Asp
Arg
Ile
Phe
360
Lys
Phe
Leu
Lys
Gln

440
val

17994-PCT-Seqgl.ist
Trp LYs Glu

Asn
Pro
25

Pro
Asp
Tyr
LyYS
Lys
105
Asp
val
Leu
Pro
His
185
His
Phe
Leu
val
Glu
265
Ala
Ile
Ile
Asn
Tyr
345
Lys
val
Asn
Asn
ITe
425
Ser

Ala

Tyr
10

Tyr
Asn
Glu
Asp
Thr
20

val
Asp
Asn
Leu
Leu
170
Gly
Ile
Ile
His
Ala
250
Glu
Met
Ala
ASn
Ala
330
Lys
val
Pro
Ile
Pro
410
Ile
Pro

Ser
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Asn
Glu
val
prhe
Pro
75

Met
Leu
Thr
Ile
val
155
val
Phe
Phe
Ala
Gly
235
Glu
Phe
Lys
Thr
Glu
315
Asp
Lys
Lys
Asn
Gly
3485
Lys
Lys
Ser

Glu

Asp
Glu
Trp
Glin
60

Asn
Ile
Leu
Leu
LYys
140
Leu
Arg
Gly
Asn
Asp
220
Leu
Arg
Ley
Glu
Arg
300
Tyr
Gly
Leu
Cys
Leu
380
Asn
Ile
Phe

Leu

ser
460

Pro
Arg
Ile
45

val
Tyr
(A
Glu
Ile
125
Phe
Gly
Phe
Ser
Asp
205
Pro
TYr
Gly
Thr
Lys
285
Leu
Lys
Ser
Tyr
AT

365
Leu
l.eu
Ile
Cys
Cys

445
Ser

val
Ser
Met
Pro
Leu
ieu
Glu
110
Asn
ser
Ala
Asn
Ile
190
Ile
Ala
Gly
Pro
Phe
270
Ile
Arg
Asp
TYr

Ser
350

g Asn

Asp
Ala
Asp
LysS
430
Ile

Tyr

Asn
15

Arg
Pro
Asp
Thr
Phe
95

va'l
Glu
Thr
Gly
Lys
175
Asn
Ser
Ile
Ala
Leu
255
Gly
Tyr
Giu
Tyr
Thr
335
Phe
Thr
ASp
val
Ser
415
ser
Arg

Asn

Asp
Lys
Glu
Ser
Thr
80

AsSh
sar
Phe
ASp
Pro
160
Ser
Ile
Gly
Ser
Lys
240
Met
Gly
Asn
va'l
Phe
320
val
Thr
Tyr
ASp
AsSn
400
Ile
Ile
val

Glu



ser
465
Asn
Glu
AsSp
Glu
Gin
545
Asp
Glu
Ash
LYS
val
625
Glu
Pro
Ile
Ser
val
705
Glu
Ala
L.ey
LYS
ser
785
Leu
Leu
Leu
Tyr
LYS
865
Phe
va'l
Arg
Ser
His
945
Met
ASp

Lys

Asp
Asn
Thr
Asn
Glu
530
Lys
Thr
Phe
Trp
Ser
610
Gly
Glu
Glu
ASD
Leu
690
Ser
GIn
Ile
Glu
val
770
Ile
Lys
Tyr
val
Thr
850
Ile
Ile
Tyr
Leu
Arg
930
Tyr
Gly
Cys

Leu

Ile
Tyr
Ile
Ser
515
Tyr
val
Ala
Tle
Ile
595
Thr
Ley
Ala
Leu
Ser
675
Ile
Asn
Met
Glu
ser
755
ser
Ser
Glu
His
Thr
835
Asn
Lys
Asp
Ile
Ser
915
Tyr
Arg
Asnh
Glu

Ile
995

Asn
Arg
Pro
500
Tyr
Asp
Pro
Leu
Asp
580
ser
val
Ala
Phe
Thr
660
Tyr
Glu
Trp
Tyr
Tyr
740
Lys
Leu
Tyr
Tyr
Lys
820
Ser
Asp
ASD
Tle
Tyr
300
Giu
Gin
Pro
Ash
Ile

980
Phe

Thr
ASN
485
Glin
val
val
Glu
Leu
565
Thr
LyS
AsSD
Leu
Glu
645
Ile
Glu
Arg
Leu
Gln
725
Lys
Tyr
Ala
Leu
Asp
805
Leu
Thr
Lys
Ser
Ser
885
Ser
val
Asn
Met
Ash
965
Ile

Arg

Pro
470
Asn
Ile
Pro
val
Gly
550
Glu
Ile
val
Lys
Asn
630
Leu
Pro
Asn
Glu
Thr
710
Ala
Tyr
Asn
Met
Met
790
Lys
Ile
Leu
Ile
Ser
870
Gly
Thr
Asn
Phe
AsSh
950
Ser
Trp

Tyr

Lys
l.eu
ser
Arg
ASD
535
Glu
Glu
Asn
Ile
1le
615
Ile
Leu
va'l
Lys
Ala
695
Arg
Leu
Asn
Ile
Lys
775
Lys
His
Leu
Asn
Leu
855
Ile
Tyr
Asn
Ile
ser
935
Arg
Gly
Thr

Glu

Glu
ASp
Asn
Tyr
520
Phe
Thr
Ser
Lys
Arg
600
Ala
val
Gly
Ile
Asn
680
LYS
ITe
Gin
Ash
Asn
760
Asn
L.eu
val
Gly
Sep
840
Ile
Ley
Gly
Arg
Ala
520
Ile
Ash
Trp
Leu

Glu
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Ile
Glu
Arg
505
ASp
Ash
Asn
LysS
Pro
585
Asp
Asp
Ile
Ala
Leu
665
Lys
Trp
Asn
Asn
TYr
745
Asn
Tle
Ile
LYS
Giu
825
ser
Tle
Asp
Ser
ASn
905
Gin
Ser
Arg
Lys
Gin

985
Leu

1000

Asp
val
490
Thr
Ser
val
Ile
val
570
val
Phe
Ile
Glu
Gly
650
val
Ala
Lys
Thr
GIn
730
Thr
Ile
Glu
Asn
sSer
810
GIn
Ile
Tyr
Met
AsSn
890
Gin
Asn
Phe
Glu
Ile
970
Asp

Ala
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Asp
475
Ile
Leu
Asn
Phe
Ser
555
TyYnr
Asn
Thr
Ser
Ala
635
Tle
Phe
Ile
Glu
GlIn
715
val
Ser
Glu
Arg
Glu
795
ASp
Thr
Pro
phe
Arg
875
Ile
Phe
Asn
Trp
Tyr
955
Ser
Thr

Ser

Thr
Leu
ASnH
Gly
Phe
540
Leu
Thr
Ala
Thr
Leu
620
Glu
Leuy
Thr
LYS
Tle
700
Phe
Asp
Asp
Glu
Phe
780
Ala
Leu
LYS
Phe
Asn
860
TYr
Ser
Gly
Asp
val
840
Thr
Leu
Ser

Ile

Thr
ASpD
Thr
Thr
525
Tyr
Thr
Phe
Ala
Glu
605
Ile
Lys
Leu
Ile
Ala
685
Tyr
AsSn
Ala
Glu
Glu
765
Met
Glu
Leu
Glu
Glu
845
Arg
Glu
Ile
Ile
Ile
925
Thr
Ile
Arg
Gly

ser
1005

Asn
Tyr
Ley
510
Sar
Leu
Ser
Phe
Leu
590
ala
vai

Gly
Glu
LYys
670
Ile
Ser
Lys
Ile
Lys
750
Leu
Thr
val

Asp
Leu
830
Leu
Ley
Asn
Asn
Tyr
510
Ile
Ile
Ile
Thr
Asn

990
Asp

Leu
ASn
485
val
Glu
His
Ser
sSer
575
Phe
Thr
Pro
Asn
Phe
655
ser
Asn
Trp
Arg
Lys
735
Ash
Ash
Glu
Gly
Tyr
815
Tle
ser
Tyr
Asn
Gly
895
Ser
Tyr
Pro
ASN
Ile
975
Lys

Tyr

ASn
480
Ser
Gln
Ie
Ala
Ile

560
Ser

Gln
Tyr
pPhe
640
val
Tyr
Asn
Ile
LYS
720
Thr
Arg
LYysS
Sar
Lys
800
Ile
AsSp
Ser
LYS
Lys
880
Ash
Gly
Asn
Lys
Cys
960
Arg
Glu

Ile



Asn Lys Trp
1010

Arg
1025
Leu
Cys
Thr
Asp
Lys
1105
Arg
Gly
Ile
val
Glu
1185
Ile
Ile
Asn

val

Ile
Gly
Asp
Glu

Pro

Tyr
Asp
Asp

Leu

1075

Ser

1090

Lys
Asn
fle
Tie

Arg

Tyr
Ser
Ser

Arg

1155

Lys

1170

Tyr
Lys
val
Asp
Ala

1250

Arg
Ley
Met

Gly

1235
Ser Ser Trp Tyr Tyr
125

1015

17994-PCT-5eglist
ITe Phe val Thr Ile Thr

Ile Asn Gly Asn Leu Ile

Ile

Ghu

1030
His val ser
1045
Thr Tyr val

1060

ASp
Ile
Tyr
Gly

val

Lys Thr Glu

Leu Lys Asp
1095
Leu Phe Asn
1110
Ile Leu Asn
1125
Phe Leu Asn

1140

Lys
Ash
Leu
Ile

Asp

Asn Ala Pro

Asp Leu Ala
1175
Tyr Ala Asp
1190
Arg Thr Ser
1205
Ser Ile Gly

1220

Ser

Asn Ile Gly

AsSp Asn

Gly Ile
1065

Ite Glu

1080

Tyr Trp

ey Leu
ITe Asn

Tyr Lys
1145

Ile Asp

1160

Tyr Ile

Ile Ser

Asn Pro

Asn Asn
1225

Leu Leu
1240

Asn His
5

Asn Gly Cys Phe Trp Ser Phe Ile Ser
1270

1265

<210
<211
<212
<213

<400

> 20

> 1278
> PRT
> Clostridium botulinum

> 20
Met Pro val
1

Asp Thr Ile

Tyr
Arg
Leu
65

ASp
Arg
Tyr
His
val
145
ASD
Gly

val

Tvr
Asn
50

Glu
Ala
Ile
Ala
Pro
130
LyS
Ile
Gly

Thr

Lvs
35

Thr
Asn
GHu
Asn
Lys
115
val
ser
Phe
val

Phe
195

val
Leu
20

Ala
Ite
Gly
Lys
ser
100
Pro
Thr
Ser
Glu
Tyr

180
Ser

Ile Asn Ser
5
Tyr Met Gln

phe Glu Ile

Gly Thr Asp
55
Ser Ser Ala
70
AsSp Arg Tyr
85
Asn Pro Ala

Tyr Leu Gly

Arg Thr Thr
135
Ite Ile Leu
150
ASn Ser Ser
165
Asp Pro Ser

Pro Glu Tyr

F3

Phe Asn

ITe Pro
25

Met Arg

40

Pro Ser

TYr Tyr
Leu Lys

Gly Glu
105

Asn Glu

120

ser val

Asn Leu
Tyr Pro
Asnh Asp

185

Glu Tyr
200

Asn Ash

val Glu
1035
Ile Leu
1050
Arg Tyr

Thr Leu
Gly Asn
Arg Lys
1115
Gin Gln
1130
Leu Tyr
1le ser
Asn val
Ile Thr
1195
Asn Asp
1210
Cys Thr
Gly Phe
Ile Arg

Lys Glu
1275

Tyr Ash
10
Tyr Glu
Asn val
Asp Phe
Asp Pro
75
Thr Thr
val Leu
His Thr
Asn Ile
Leu val
155
val Arg
170
Gly Phe

Thr phe
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Arg Leu Gly Asn Ser
1020
Lys Ser Iie Ser Asn
1040
Phe Lys Ile val Gly
1055
Phe Lys val Phe Asn
1070
Tyr Ser Asn Glu Pro
. 1085
Tyr Leu Leu Tyr Asn
1100
Asp Lys Tyr Ile Thr
1120
Arg Gly val Thr Gly
1135
Glu Gly val Glu val
1150
Asn Thr Asp Asn Phe
1165
val Asp His Gly val
1180
Lys Ser Glu Lys Ile
1200
Ser Leu Gly GlIn Ile
1215
Met Asn Phe Gln Asn
1230
His Ser Asp Asp Leu
1245
Arg Asn Thr Ser Ser
1260
His Gly Trp Lys Glu
1280

Asp Pro val Asn Asp
15
Glu Lys Ser Lys Lys
30
Trp Ite Ile Pro Glu
45

Asp Pro Pro Ala Ser

60

Asn Tyr Leu Thr Thr
80

ITe Lys Leu pPhe Lys

Let GIn Glu Ile Ser
110
Pro Ile Asn Glu Phe
125
Lys Ser Ser Thr Asn
1490
Leu Gly Ala Gly Pro
160
Lys Leu Met Asp Ser
175
Gly Ser Ile Asn Ile
190
Asn Asp Ile Ser Gly
205



Gly
Leu
225
Gly
ile
Gln
AsSn
Ash
305
Gin
Asn
Glu
Phe
Ile
385
ASn
Pro
Ile
Asn
Ash
465
AsSn
Glu
ASp
Glu
Gln
545
AsSp
Glu
Ser
Lys
val
625
Lys
Pro
Ile
Ser
val
705
Glu

val

Tyr
210
Ala
val
Ala
Asp
Leu
290
ser
Trp
Glu
Ile
Ile
370
Tyr
Arg
AsD
Pro
Asn
450
Asp
AsSn
Thr
ASD
Glu
530
Lys
Thr
Phe
Trp
Ser
610
Gly
clu
Glu
Gly
Leu
690
Ser
Gin

Ile

Asnh
His
Thr
Glu
Leu
275
Leu
Ala
Lys
Asn
Asp
355
Lys
Thr
Gly
Lys
Arg
435
Arg
Tle
TYr
ile
Ser
515
His
val
Ala
Ile
Ile
595
Thr
iel
Ala
Leu
Ser
675
Met
Ash
Met

Glu

Ser
Glu
Tyr
Lys
260
Ash
Ala
Pro
Tyr
Lys
340
Leu
Tyr
val
Gin
Gly
420
Lys
Glu
Ash
Arg
Pro
500
Tyr
Ash
Pro
Leu
AsSnh
580
Asn
Phe
Ala
rhe
Leu
660
Ser
Glu
Trp
Tyr

Tyr
740

Ser
Ley
Lys
245
Pro
Ile
Asn
Pro
Gly
325
Phe
Ala
Gly
Ser
Asn
405
Leuy
Gly
Leu
Thr
Asn
485
Glin
val
val
Glu
Ser
565
Thr
Gin
Asp
Leu
Glu
645
Ile
Glu
Arg
Leu
Gln

725
LysS

Thr
Ile
230
Glu
Ile
Ile
Tyr
Glu
310
l.eu
Asn
Asn
Phe
Glu
390
Ile
val
Thr
Phe
Pro
470
Asn
Ile
Pro
val
Gly
550
Glu
Ile
val
Lys
ASn
630
Leu
Pro
ASRH
Glu
Thr
710
Ala

Tyr

Glu
215
His
Thr
Arg
Thr
Glu
295
Tyr
Asp
Glu
Lys
Lei
375
Gly
Lys
Glu
Lys
Phe
455
LYS
Leu
Ser
Arg
Asp
535
Glu
Glu
Asn
Ile
Ile
615
Ile
Leu
Thr
Lys
Thr
695
Arg
Leu

Asn
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ser Phe Ile Ala

Ala Leu
ITe Lys

Leu Glu
265

ser Ala

280

Lys Ile

Asp Ile
LYS ASH

Ile Tyr
345

pPhe Lys

360

Lys val

rPhe Asn
Leu Asn

ilys Ile
425

Ala Pro

440

val Ala

Glu Ile
Asp Glu

Asn Gln
505

TYr Asp

520

Leu Asn

Thr Asn
ser Gin
LYS Pro
585
Arg Asp
600
Ala Asp
Gly Asn
Gly Ala
Ile Leu
665
ASh Lys
680
Lys Trp
I7e Asn
GIn Asn

Asn Tyr
745

His
val
250
Glu
Met
Ala
Asn
Ala
330
Lys
val
Pro
Ile
Pro
410
val
Pro
Ser
Asp
val
490
Thr
Ser
val
Ile
val
570
val
Phe
Ile
Glu
Gly
630
val
Ile
Lys
Thr
Gln

730
Thr
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Gly
235
Lys
Phe
Lys
Thr
Glu
315
ASp
Lys
Lys
AsSn
Gly
395
Lys
Lys
Arg
Glu
Asp
475
Ile
Ley
Asn
Phe
Ser
555
Tyr
His
Thr
Ser
val
635
Ile
phe
Ile
Gy
GIn
715
val

Ser

AsSp Pro
220
Leu Tyr

Gin Ala
Leu Thr

GTu Lys
285
Arg Leu
300
Tyr Lys
Gly Sser
Leu Tyr

Cys Arg
365
Leu Leu
380
Asn Leu

Ile 1le
Phe Cys

Leu Cys
445
ser Ser
460
Thr Thr

L.eu Asp
Asn Thr

Gly Thr
525

Phe Tyr

540

Leu Thr

Thr phe
Ala ala
Thr Glu
605
Leu val
620
Gin Lys
Leu Leu
Thr Ile
Lys Ala
685
Ile Tyr
700
Phe Asn
Asp Ala

Asp Glu

Ala Ile ser

Gly
Pro
Phe
270
Ile
Ser
Asp
Tyr
Ser
350
Asn
Asp
Ala
Asp
Lys
430
Ile
Tyr
Asn
Tyr
Leu
510
Ser
Leu
Ser
Phe
Leu
590
Ala
val
Glu
Glu
Lys
670
Ile
Ser
Lys
Ile

Arg
750

Ala
Leu
255
Gly
Tyr
Arg
Tyr
Thr
335
pPhe
Thr
Asp
val
sar
415
Ser
Arg
Asn
Leu
Asn
495
vai
Glu
His
ser
Ser
575
Phe
Thr
Pro
Asn
Phe
655
Ser
Asn
Trp
Arg
Lys

735
Asn

Arg
240
Met
Gly
Asn
val
Phe
320
val
Thr
Tyr
AsSD
ASn
400
Ile
val
val
Glu
Asn
480
Ser
Gin
Ile
Ala
Ile
560
Ser
Ile
GIn
Tyr
Phe
640
val
Phe
Asn
Ile
Lys
720
Thr

Arg



teu Glu
val
770
Ile

Lys

Ser
785
Leu Arg

Ser Glu

Leu val

Thr
850
Ile

Tyr

Lys
865
Phe I'le

val Tyr

Lys Pro
Gly Arg
930
Tyr Phe
945
Ile Arg

ITe Ile

Phe Asn

Phe
1010
ASh

Ile

ile
1025
Ile His

Thr Arg
Gly Lys

Ile Leu
1090

Tyr Leu

1105

Asn Phe

I'le pPhe
Lys Asn

AsSn Asp
1170

Leu Tyr

1185

Ile Arg

Asp Ser

Gly Asn

Ser Trp
1250

Phe Trp
1265

Ser Glu
755
Ser

Tyr Asn

Leu Ala Met

Phe Leu Met
790

Glu

Tyr

Glu Tyr Asp

805

His Arg Ser Ile
820

Thr ser Thr
835

AsSn

Leu

Asp Lys Ile

Asn Ser
870
Gly

Lys Asp

Ite ser
885

Ser

Asp

ITe Tyr Thr

900

ser Giu val Asn

915

Tyr Gin Asn Phe

Ash val Asn

850
Ser

Lys

Asn
965
Leu

Asn Asn

Thr Gln
980

Thr

Trp
Tyr Gln Met
995

val Thr Ile Thr
Ile
1030

Asn

Gly Asn Leu

val Ser Asp
1045
val Gly 1le
1060

Giu Ile

Tyr
Thr Glu
1075
Lys

Asp Phe Trp

Lell Asn Leu Leu
1110
Asn Ile Asn

1125
Asn Thr Arg
1140

Ser Thr Asp

Leu
ser

Gly
1155
Leu Ala Tyr Ile

Ala Asp Iie Ser
1190
Thr Ser Asn Ser
1205
ITe Gly Asn Asn
1220

Ile Gly Leu Leu
1233

Tyr Tyr Asn Asn

Ser rhe Ile ser
1270
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ITe Asn
7660

Asn

AsSnh

Glu Ile

775
Lys

Leu Ile

Gly val Lys

Leu Gly Asn
825
Asn Ser
840

Ile

Asn

Ley Leu

855
Ile

Leu Asp

Tyr Gly Ser

Asnh ASN
905
GIn

Arg

Ala
920
Ile

Ile

Ser Ser

935
Leu

Asn Asn

Gly Trp Lys

Thr Ala
985
Ite

Asp
ITe Ser
1000
Asn Asn Arg
1015
Asp Glu Lys

Ite Leu Phe
Arg
1065
Leu Tyr
1080
Asn

Thr

Gly
1095
Arg

Tyr

Thr Asp

Gin GIn Arg
Thr
1145

Ash

Leu Tyr

Ile Ser
1160
Asn val val
1175

ITe Ala Lys
Ash Asn Ser

Cys Thr Met
1225
Gly pPhe His
1240
Ile Arg Lys
1255
Lys Glu His

Ite Arg

Glu Arg

Glu
795
Tyr

Asn

Glu
810
Ser val

ITe Pro

Tyr Phe

Met Arg
875
Asn Ile
890
Gin Phe

ASn Asn

Phe Trp

Glu Tyr
955
Ile Ser
970
Gly Asn

Ser Asp

Leu Gly
Ile
1035
Lys 1ie
1050

ser

Tyr Phe Lys val phe Asp Thr

ser Asp
Leu Leu
Lys Ser
1115
Gly val
1130
Gly val
Thr Asp
Asp Arg
Pro Glu
1195
Leu Gly
1210
Asn Phe
ser Asn
Asn Thr

Gly Trp
1275
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Glu
765
Ile

Glu Leu Asn Lys

Phe Thr Glu
780

Ala

Ser

Lys val Ser itys

800

Leu teu Asp Tyr Ile

815
Gin Glu Leu Ash
830

Leu

Asp

Glu
845
LYS

Phe Ser Ser
Asn
860

Tyr

Leu Tyr Lys

Glu Asn Asn Lys

880

Ser Ile Asn Gly Asp

895
Gly ITe Tyr Ser Ser
910
Ile 1le
925

Arg

ASp Tyr Ash

val Ile
940
Thr

Pro Lys

Ile I1e Asp Cys

960
Leu Asn Lys

Tyr Ash

575
Asn Gin Lys Leu val
990
Ile Asn
1005
Asn Ser Arg
1020

ser Asn Leu

Tyr Lys Trp

Ile Tyr

Gly Asp

1040

val Gly Cys Asn Asp
1055

Glu Leu

1070

Glu Pro Asp

1085

Tyr Asn
1100

ITe Thr

Pro Ser

Lys Arg Tyr

GIn Asn Ser
1120

Pro Asn

1135

ITe Arg

Tyr Gin Lys
Ile
1150
val Aarg Lys

Glu val

Asn Phe
1165

Asp val Glu Tyr Arg

1180

Lys Ile Ile Lys Leu

1200
Gln Ile Ile val Met
1215
Gln Asn Asn Asn Gly
1230

Ashn Leu val Ala ser
1245

ser Ser Asn Gly Cys

1260

Gln GTu Asn



<210>

<211> 12

<212>
<213>

<220>

<221>

<222> 7

<223>

<400> 21

Met
1

Asp
Tyr
Aryg
val
65

Thr
AsSn
val
Phe
Pro
145
Phe
Met
Ile
Asn
Ala
225
Gly
rhe
Gly
Tyr
Ile
305
GlIn
Tyr
Phe
Arg
Leyu
385
ser
Lys
Ile

Gin

Pro
Asp
Tyr
Phe
50

Phe
ASD
Arg
ASp
Ala
130
Gly
Gly
Asn
Arg
LYyS
210
Leu
Ile
Met
Gly
Asn
290
val
Ile
Ser
Gly
TYP
370
Leu
Lys
Glu
Ala

Cys

21

a7

PRT o
Clostridium botulinum G

val
Ile
Lys
35

Thr
Ser
Ala
Ile
Ala
115
Ala
Ala
Pro
Gly
Phe
195
Asp
Thr
Lys
Gin
His
275
Lys
ser
Tyr
val
phe
355
Ser
Asp
ASh
Ala
Met

435
Ile

VARIANT

Identifty

Asn
Ile
20

Ala
Tyr
Lys
Glu
Asn
100
Tle
AsSn
Glu
Gly
His
180
Cys
Thr
Leu
Ile
His
260
Asp
Ala
Ser
Lys
Asp
340
Thr
Tyr
Asn
Leu
Tyr
420
Cys

Ile

of amino acid is unknown

ITe
5

Met
Phe
Gly
Asp
Lys
85

Ser
Pro
val
Asp
Pro
165
Ser
Pro
Ser
Met
Ser
245
Ser
Pro
Leu
Ala
Asn
325
Lys
Glu
Phe
Thr
Lys
405
Glu
Lys

val

Lys
Met
Arg
Phe
val
70

ASp
LYS
Tyr
Ala
Glin
150
val
Pro
Ser
Ile
His
230
Asn
Asp
Ser
Gin
GIn
310
Lys
ASp
Thr
Ser
Ile
350
Thr
Glu
Pro

Asn

Xaa
Glu
Ile
Gin
55

Tyr
Lys
Pro
Leu
Ash
135
Ile
Leu
Ile
Cys
Phe
215
Glu
Leu
Pro
val
Asn
295
Gly
Tyr
Lys
Asn
Glu
375
Tyr
Glu
Ile
val

Asn

Phe
Pro
Ile
40

Pro
Glu
Phe
ser
Gly
120
val
Lys
Ser
Ser
Leu
200
Ser
Leu
Pro
val
Ile
280
Phe
ser
ASp
Phe
l.eu
360
Tyr
Thr
Phe
ser
Met

440
Glu
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Asn
Phe
25

ASp
AsSp
Tyr
Leu
Gly
105
Asn
Ser
Gly
ASp
Glu
185
Asn
Arg

Ile

Gln
265
Ser
Gin
Gly
Phe
Asp
345
Ala
Leu
Gln
ASN
Leu
425
Tyr

Asp

Tyr
10

Asn
Arg
Gln
Tyr
Lys
80

GIn
Ala
Ile
Leu
Ash
170
Gly
val
Arg
His
Thr
250
Ala
Pro
Asp
Ile
val
330
Lys
Gly
Pro
Asn
Gly
410
Glu
LyS

Leu
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ASh
ASD
Ile
Phe
Asp
75

Thr
Arg
Ser
Asn
Met
155
Phe
Phe
Phe
Ala
val
235
Pro
Glu
Ser
Ile
Asp
315
Glu
Leu
Glu
Pro
Glu
395
Gin
His
Asn

Phe

ASp
Pro
Trp
Asn
60

Pro
Met
l.eu
Thr
Lys
140
Thr
Thr
Gly
Ash
YV
220
Laeu
Asn
Glu
Thr
Ala
300
Ile
Asp
Tyr
Tyr
Ile
380
Gly
AsSh
Leu
Thr

Phe

Pro
Gly
Ile
Ala
Thr
Ile
Leu
Pro
125
Lys
Asn
Asp
ala
ASnh
205
Phe
His
Thr
teu
ASp
285
Asn
ser
Pro
LysS
Gly
365
Lys
Phe
Lys
val
Gly

445
Tle

Ile
Pro
val
Ser
Tyr
Lys
Asp
110
Pro
Ile
Leu
Ser
Arg
190
val
Ala
Gly
Lys
Tyr
270
Met
Arg
L.eu
Asn
Ala
350
Ile
Thr
Asnh
Ala
Ile
430
Lys

Ala

Asn
15

Gly
Pro
Thr
Leu
L.eu
Met
Asp
Ile
Ile
Met
175
Met
Gln
ASp
l.eu
Glu
255
Thr
Asn
Leu
Ty r
Gly
335
Leu
Lys
Glu
Ile
val
415
Tyr
Ser

Asn

Asn
Thr
Glu
Gly
Lys
80

Phe
Ile
Lys
Gln
Ile
160
Ile
Met
Glu
Pro
TYF
240
Phe
Phe
Ile
Ash
LYS
320
Lys
Met
Thr
LYS
Ala
400
Asn
Arg
Glu

LYyS



ASp
465
Thr
Leu
Glu
Gin
Tyr
545
Thr
Phe
Ser
Glu
Ile
625
Lys
Met
Ley
Asn
Ile
705
LyS
Lys
Asn
Ite
Ile
785
LYS
Thr
val
Thr
Ile
865
Tle
Ile
AsSn
Met
Asn
945
Ser
Arg

Fhe

450
Ser

Gin
Asp
Pro
Ser
530
Leu
Asn
Phe
Leu
ser
610
Ile
Glu
Glu
Glu
Ala
680
val
Glu
Ile
Ile
Asti
770
Ser
Asp
Ash
Asn
Lys
850
Ser
Asp
Phe
Ser
Phe
930
Asn
Cys
Ile

Phe

Phe
Asn
Asn
Phe
515
Ala
His
Ser
Ser
Phe
595
Thr
Pro
Ash
Phe
Ser
675
Leu
Ser
Arg
Ile
Asn
755
Leu
Tyr
Phe
Glu
Ar

835
Asp
Ser
Ser
Asn
ASh
915
Asp
Asn
Ile
Ile

Glu

Ser
Asn
Asp
500
Thr
Leu
Ala
l.ey
Thr
580
val
Gln
Tyr
Phe
Ile
660
Tyr
Lys
Gin
Met
Glu
740
Ile
Ala
Leu

ASp

l.eu
820

g His

Thr
Asn
Ser
Asp
900
Ile
Asn
Asp
Lys
Trp

980
Tyr

Lys
Thr
485
Leuy
AsSnh
Lys
Gin
Ash
565
Asn
ASn
LYyS
Ile
Lys
645
Pro
val
Lys
Trp
Tyr
725
ASp
Asp
Ile
Met
Asp
805
Tyr
Leu
Ile
Ala
Gly
885
Ile
Thr
Phe
ile
Asn
965
Thr

Ser

Asp
470
Ile
Ser
Phe
Lys
Thr
550
Asp
l.eu
Trp
Serp
Gly
630
Asn
Glu
Gly
Arg
Leu
710
Asn
GIn
Phe
AsSDH
Asn
790
Asn
Leu
Lys
Leu
Ile
870
Tyr
Gly
Ala
Ser
Gin
950
Asp
Leuy

Ile

455
Leu

Glu
Ser
AsSp
Ile
535
Phe
Ala
val
val
Thr
615
Pro
Ala
Ley
Asn
Asp
695
Ser
Ala
Tyr
Asn
Asn
775
ATg
Leu
Leu
Asp
Ile
855
Leu
Gly
Asn
His
Tle
935
Thr
Ser

Ila

Lys

Ala
Ash
Gly
Asp
520
Phe
Pro
Leu
Glu
Lys
600
Ile
Ala
Phe
Ile
Lys
680
Gin
Thr
Leu
AsSh
ASp
760
Ile
Met
Lys
Asp
ser
840
Gin
Ser
Ala
Gly
Gln
920
Asn
Tyr
Gly
Asp

Asp
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Lys
Asn
Ile
505
Ile
val
Ser
Arg
Lys
585
Gly
Asp
L.eu
Glu
val
665
Gly
Lys
val
Asn
Arg
745
Ile
Asp
Iie
Arg
Glu
825
ITe
val
Leu
Thr
Gin
905
Ser
Phe
Leu
Trp
val

985
Asn

Ala
Phe
4590
Asp
ASD
ASp
Asn
Asn
570
Ala
val
Lys
Asn
Ile
650
Pro
His
Trp
ASn
Asn
730
Tyr
AsSp
ASp
Pro
AsSp
810
val
Pro
Phe
Ser
Met
390
Phe
LysS
Trp
Gin
L.YS
970
Asn

Ile
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Glu
475
ser
l.eu
ITe
Gly
Ile
555
Asn
Asn
Ite
val
val
635
Gly
Ile
Ile
Thr
Thr
715
G1in
sSer
Phe
rhe
Ley
795
Leu
Asn
Phe
ASn
TYr
875
Asn
LysS
Phe
val
Asn
955
val
Ala

ser

460
Thr

Ile
Pro
Pro
Asp
540
Glu
ASNH
Thr
ASp
Ser
620
Gly
Gly
val
Ile
Asp
700
Gin
Ser
Glu
LyS
Ile
780
Ala
Leu
Ile
Asp
Asn
860
Arg
val
Leu
val
Arg
940
Glu
Ser
Lys
ASp

Ile
Asp
Ash
val
525
Ser
Asn
Lys
val
ASp
&605
ASp
Asn
Ala
Gly
Met
685
Met
Phe
Gin
Glu
ey
765
Asn
val
Glu
Leu
Leu
345
Tyr
Gly
Gly
Asn
val
925
Thr
Tyr
Ile
Ser

Tyr

Ala
Gln
Glu
510
Tyr
L.eu
Leu
val
val
590
Phe
val
Glu
Ala
Phe
670
Thr
Tyr
Tyr
Ala
Asp
750
Asn
GlIn
Lys
Tyr
LYS
830
Ser
Tle
Gly
Ser
Asn
910
Tyr
Pro
Thr
Lys
Lys

990
Ile

Tyr
Leu
495
Asn
Ile
Phe
GlIn
Tyr
575
Gly
Thr
Sar
Thr
Ile
655
Phe
Ile
Gly
Thr
Ile
735
Lys
Gin
Cys
LYS
Ile
815
Ser
Leu
Ser
Arg
Asp
895
ser
Asp
Lys
Ile
Gly
975
ser

Asn

Ash
480
Ile
Thr
Lys
Glu
Leu
560
Thr
Ala
Ser
Tle
Ala
640
Leu
Thr
Ser
Leu
Ile
720
Glu
Met
Ser
Ser
Ley
800
AsSp
Lys
Tyr
ASh
Leu
880
val
Glu
Ser
Tyr
Tle
960
ASh
Ile

LyS
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995 1000 1005
Trp Phe Ser Ile Thr Ile Thr Asn Asp Arg Leu Gly Asn Ala Asn Ile
1010 1015 1020
Tyr Ile Asn Gly Ser Leu Lys Lys Ser Glu Lys Ile Leu Ash Leu Asp
1025 1030 1035 1040
Arg Ile Asn Ser Ser Asn Asp Ile Asp Phe Lys Leu Ile Asn Cys Thr
1045 1050 1055
Asp Thr Thr Lys Phe val Trp Ile Lys Asp Phe Asn Ile Phe Gly Arg
1060 1065 1070
Glu Leu Asnh Ala Thr Glu val Ser Ser Leu Tyr Trp ITe GIn ser sSer
10675 1080 1085
Thr Asn Thr Leu Lys Asp Phe Trp Gly Asn Pro Leu Arg Tyr Asp Thr
1090 1095 1100
GIn Tyr Tyr Leu Phe Asn GIn Gly Met GIn Asn ITe Tyr Ile Lys Tyr
1105 1110 1115 1120
Phe ser Lys Ala Ser Met Gly Glu Thr Ala Pro Arg Thr Asn Phe Asn
1125 1130 1135
Asn Ala Ala Ile Asn Tyr GIn Asn Leu Tyr Leu Gly Leu Arg Phe Ile
1140 1145 1150
ile Lys Lys Ala Ser Asn Ser Arg Asn Ile Asn Asn Asp Asn Ile val
1155 1160 1165
Arg Glu Gly Asp Tyr Ile Tyr Leu Asn Ile Asp Asn Ile Ser Asp Glu
1170 1175 118G
ser Tyr Arg val Tyr val Leu val Asn Ser Lys Glu Ile GIn Thr Gln
11385 1190 1195 1200
Leu Phe Leu Ala Pro Ile Asn Asp Asp Pro Thr Phe Tyr Asp val teu
1205 1210 1215
GIn Ile Lys Lys Tyr Tyr Glu Lys Thr Thr Tyr Asn Cys Gln Ile Leu
1220 1225 1230
cys Glu Lys Asp Thr Lys Thr Phe Gly Leu Phe Gly Ile Gly Lys Phe
1235 1240 1245
val Lys Asp Tyr Gly Tyr val Trp Asp Thr Tyr Asp Asn Tyr Phe Cys
1250 1255 1260
Ile Ser GIn Trp Tyr Leu Arg Arg Ile Ser Glu Asn Ile Asn Lys Leu
1265 1270 1275 1280
Arg Leu Gly Cys Asn Trp Gln Phe ITe Pro val Asp Glu Gly Trp Thr
] 1285 1290 1295
Giu

<210> 22

<211> 1315

<212> PRT

<213> Clostridium tetani

<400> 22

Met Pro Ile Thr ITe Asn Asn Phe Arg ;gr Ser Asp Pro val Asn Asn
1 5 15
Asp Thr Ile Ile Met Met Glu Pro Zgo Tyr Cys Lys Gly Leu Asp Ile

20 30
Tyr Tyr Lys Ala Phe Lys Ile Ihr Asp Arg Tle Trp I%e val Pro Glu
35 0 4
Arg Tyr Glu phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro Ser Ser
50 55 60
Leu Ile Glu Gly Ala Ser Glu Tyr Tyr Asp Pro Asn Tyr Leu Arg Thr
65 70 75 80
Asp Ser Asp Lys Asp Arg Phe Leu Gln ghr Met val Lys Leu Phe Asn
85 0 95
Arg Ile Lys Asn Asn val Ala Gly Glu Ala Leu Leu Asp Lys Ile Ile
100 105 110
Asn Ala Ile Pro Tyr Leu Gly Ash Ser Tyr Ser Leu Leu Asp Lys Phe
115 120 125
Asp Thr Asn Ser Asn Ser val Ser Phe Asn Leu Leu Glu GIn Asp Pro
130 135 140G

ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu Ile Ile Phe
145 150 155 160
Gly Pro Gly Pro val Leu Asn Lys Asn Glu val Arg Gly Ile val Leu
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Arg
Ile
val
Glin
225
Gly
Gln
Phe
Asn
Lys
305
Ser
Ash
Ser
ile
Ile
385
Asn
Arg
Ser
Arg
Glu
465
Lys
ASn
Ile
Thr
ASn
545
Tyr
Thr
Tyr
Gly
Asnh
625
Thr
TYyr
Lek
Ser

ASD

val
Met
Ile
210
Asp
Leu
Glu
Thr
Asp
290
lL.eu
Tyr
Gly
Ile
LYS
370
Pro
Ile
va'l
Lys
Glu
450
Leu
Asn
Thr
val
Thr
530
Ala
Gln
Met
Ser
Ile
610
Glu
Ile
Glu
Lau
Ile

690
Asn

Asp
Gln
195
Glu
Pro
Tyr
Ile
Phe
275
Ley
Ser
Lys
Gln
Met
355
Thr
ASn
Glu
Asn
Leuy
435
Asnh
Cys
Ser
Lys
Asp
515
Pro
Ala
Tyr
Thr
TYT
595
Leu
Ser
val
Gly
Glu
675
Ala

Phe

Asn
180
Met
Asnh
Ala
Gly
Tyr
260
Gly
Tyr
Gin
Gin
Tyr
340
Tyr
Arg
Leu
Ser
Thr
420
Ile
Leu
ITe
Phe
Ash
500
Tyr
val
Ser
Leu
Asnh
580
Phe
Phe
Ser
Pro
Asn
060
Tyr
Glu

Ley

165
Lys

Ala
Ile
l.ey
Met
245
Met
Gly
Glu
val
Ile
325
Ile
Gly
Ley
l.eu
Lys
405
Asn
Gly
Tyr
Lys
Ser
485
LYS
Asn
Thr
Thr
Tyr
565
ser
Pro
Leu
Gin
TYr
645
rhe
Ile

Ser

Glu

Asn
Phe
Thr
l.eu
230
Gln
GIn
Glin
Lys
Thr
310
TYr
val
Phe
Ser
Asp
390
Asp
Ala
Leu
AsSh
Ile
470
Glu
Pro
Leu
Lys
Ile
550
Ala
val
Sar
Gln
LysS
630
Ile
Tle
Pro
Ser

Lys

Tyr
cys
Ser
215
l.eu
val
His
Asp
Thr
295
ser
Gln
Asn
Thr
Tyr
375
ASD
Leu
Phe
Cys
Ar

455
Lys
Glu
Leu
Gln
Gly
535
Glu
Gin
ASp
val
Trp
615
Thr
Gly
Gly
Glu
Thr

695
Arg

Phe
Pro
200
Leu
Met
Ser
Thr
Ala
280
Leu
Cys
Gin
Glu
Glu
360
Phe
Thr
Lys
Arg

LysS
440

g Thr

Asn
Pro
Asn
Ser
520
Ile
Ile
Lys
AsSp
Ile
600
val
Thr
Pro
Ala
Ite
680
Glin

Tyr
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Pro
185
Glu
Thr
His
Ser
Tyr
265
Asn
Asn
ASN
Lys
ASD
345
Ile
Ser
Ite
Ser
Asn
425
Lys
Ala
Glu
Phe
Phe
505
Lys
Pro
His
Ser
Ala
585
ser
Arg
Ile
Ala
Leu
665
The
Lys

Glu

170
Cys

Tyr
Ile
Glu
His
250
Pro
Leu
Asp
Asp
Tyr
330
LysS
Glu
Met
TYr
Glu
410
val
Ile
Ser
Asp
Gin
490
ASn
Ile
TYyr
Asn
Pro
570
Leu
Lys
ASp
Asp
l.eu
650
Glu
Leu
Glu

Lys
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Arg
val
Gly
L.eu
235
Glu
Ile
Tle
TYr
Pro
315
Glin
Phe
Leu
Asn
Ash
395
Tyr
Asp
Ile
Leu
Leu
475
Asp
Tyr
Thr
Ala
Ite
555
Thr
Ile
val
Ile
Lys
635
AsSh
Thr
Pro
LysS
Trp

Asp
Pro
Lys
220
ITe
Tle
Ser
Ser
Lys
300
Asn
Phe
Gin
Gly
His
380
Asp
Lys
Gly
Pro
Thr
460
Thr
Glu
Ser
Leu
Pro
540
ASD
Thr
Asn
Asn
Ile
620
Ite
Ile
Thr
val
Ile

706
Ile

Gly
Thr
205
Ser
His
Ile
Ala
Ile
285
Ata
ITe
ASD
Ile
Lys
365
Asp
Thr
Gly
Ser
Pro
445
Asp
Phe
Ile
Leu
Pro
525
Glu
ASD
Leu
Ser
Gin
605
Asp
Ser
val
Gly
Ile
685
Ile

Glu

Phe
190
Phe
Lys
val
Pro
Glu
270
ASD
Ile
Asp
Lys
Leu
350
Lys
Pro
Glu
Glin
Gly
430
Thr
Leu
ITe
val
Asp
510
Asn
Tyr
Asn
Gn
Thr
580
Gly
ASp
AsSp
Lys
val
670
Ala
Lys
val

175
Gly

Asp
Tyr
Leu
Ser
255
Giu
Ile
Ala
Ile
ASp
335
Tyr
rhe
val
Gly
Asn
415
Ley
Asn
Gly
Ala
ser
495
LysS
Asp
Lys
Thr
Arg
575
Lys
Ala
phe
val
GlIn
655
val
Ala
Thr

Tyr

Ser
Asn
Phe
His
240
Lys
Leu
Lys
Asn
Asp
320
ser
Ash
Asnh
LysS
Phe
400
Met
val
Ile
Gly
Glu
480
Tyr
Ile
Arg
ser
Ile
560
Tle
Ile
GIn
Thr
Ser
640
Gly
Leu
Leu

Ile

Lys



705
Leu

Arg
Lys
Glu
LysS
785
Ser
Leu
Lys
Ser
Lys
865
Leu
Ser
Gln
Glu
Asp
945
val
Ile
val
Gly
Ala
1025
Leu
Glu
Lys
Phe
TYr
1105
Pro
Ser
Asn
l.eu
Glu
1185
Sar
Ala
Gly

Lys

val
Ser
LyS
Gin
770
Ala
Arg
Leu
Ala
Lys
850
Ash
LYS
ASp
Leu
Ser
630
Met
Ser
Ser

Ser

Glu

Lys
TYr
Ile
755
Ile
Asn
Ser
Glu
Ash
835
Ite
Leu
Lys
Ile
val
915
Ser
Phe
Ala
Ser
Leu

995
val

1010

Tyr
Ser
Ile
Leu

Arg

Leu
Ser
Thr
Asp

1075
Ile

1090

Thr
Leu
Lvs
Ala

TYr

Ser
Arg
Asp

Pro
1155

Ala
Glin
740
Ile
Ala
Lys
Phe
Phe
820
Ser
Asn
Asp
ser
Ser
300
Pro
Glu
Asn
Ser
Met
980
Lys
Arg
Ala
Ala
Gly
1060
Arg
Phe
Tyr
Tyr

val
1140

LYS
725
Met
AsSD
AsSp
Ala
L.eu
805
Asp
Lys
Lys
Cys
Thr
885
Gly
Gly
val
Asn
His
965
Lys
Gly
GIn
Asn
Asn
1045
Leu
Cys
Cys
Leu

Asp
1125

710
Trp

Tyr
TYr
Glu
Met
790
val
Thy
Phe
val
Trp
870
Ile
Phe
Ile
Ile
Phe
950
Leu
Lys
Asn

Itle

LyS
1030

Leu
Gly
Asn
Lys

Ser

Leu
Arg
Glu
Ile
775
Ile
ASN
Glin
ITe
Phe
855
val
Leu
Ash
Ash
val
935
Thr
Glu
His
Asn
Thr
1015
Trp
Tyr
Ala
Asn
Ala

1095
Iie

1110
Thr Glu Tyr Tyr Leu Ile Pro val

17994-pPCT-SeqlList
715

Gly Thr val Asn Thr Gln
730
Ser Leu Glu Tyr GIn val
745
Tyr Lys Ile Tyr Ser Gly
760 765
ASH Ash Leu Lys AsSh Lys
780
Asn ITe Asn Ile Phe Met
795
Gin Met Ile Asn Glu Ala
810
Ser Lys Asn Ile Leu Met
825
Gly Ile Thr Glu Leu Lys
840 845
Ser Thr Pro Ile Pro rhe
860
Asp Asn GTu Glu Asp Ile
875
Asn Leu Asp ITe Asn Asn
890
Ser Ser val Ile Thr Tyr
905
Gly Lys Ala Ile His Leu
920 925
His Lys Ala Met Asp Ile
940
val ser Phe Trp Leu Arg
955
GIn Tyr Gly Thr Asn Glu
970
Ser Leu Ser Ile Gly Ser
985
Leu ITe Trp Thr Leu Lys
1000 1005
Phe Arg Asp Leu Pro Asp
1020
val pPhe Ile Thr 1le Thr
1035
Ile Asn Gly val Leu Met
1050
ITe Arg Glu Asp Asn Asn
1065
Asn Asn Gln Tyr val Ser
1080 1085
Leu Asn Pro Lys Glu Tle
1100
Thr Phe Leu Arg Asp Phe
1115

1130

Gln Leu Lys Asn Ile Thr Asp Tyr Met

1145

Ser Tyr Thr Asn Gly Lys teu Asn Ile Tyr

1160 1165

Asn Gly Leu Lys Phe Ile Ile Lys Arg Tyr Thr

1170

Ile
Tyr
Phe
Ile

Thr

1175

Asp Ser pPhe val Lys
1180
Asn Asn Asn Glu His

1205

Asn Ash Leu Asp Arg

1220

Pro Leu Tyr Lys Lys

1235

Tyr Ser val Gin Leu

1180
Ser Gly Asp Phe Ile Lys
1195
Ite val Gly Tyr Pro Lys
1210
Ile Leu Arg val Gly Tyr
1225

1240 1245

Phe
ASp
750
Pro
Leu
Arg
Lys
Gln
830
Lys
ser
Asp
Asp
Pro
910
val
Glu
val
Tyr
Gly
9a0
AsSp
Lys
Asn
Gly

ITe

Gln
735
Ala
ASp
Glu
Glu
Lys
815
Tyr
Leu
Tyr
val
Ile
895
Asp
ASn
Tyr
Pro
ser
975
Trp
Ser
Phe
AsSp
ser

1055
Thr

1070

ile
Glu
Trp
Ala

Tyr

Asp
Lys
Gly

ser

1135

Leu

1150

Tyr
Pro
Leu
Asp

Asn

Arg
Asn
Tyr
Gly

1215
Ala

1230
Met Glu Ala val Lys Leu Arg Asp Leu

720
Lys

Ile
Lys
Glu
Ser
800
GlIn
Ile
Glu
ser
Ile
880
Ile
Ala
Asn
Asn
Lys
960
Ile
Ser
Ala
Asn
Arg
1040
Ala
Leu
Lys
Leu
Asn
1120
Ser
Thr
ATg
Ash
val
1200

Asnh

Pro

Lys Leu Tyr Asp Asp Lys Asn Ala Ser
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1250 1255
1265 1270

1275

17994-pCT-SegList

1260
Lteu Gly Leu val Gly Thr His Asn Gly Gln Ile Gly Asn Asp Pro Asn

1280

Arg Asp Ile Leu Ile Ala Ser Asn Trp Tyr Phe Asn His Leu Lys Asp
1290

1285

Lys Ile Leu Gly Cys Asp Trp Tyr Ph
1300 1

Thr Asn Asp
1315

<210> 23

<Z211> 1268

<212> PRT

<213> Clostridium baratii

<400> 23
Met Pro val Asn Ile Asn Ash
1 5
Thr Thr 1le Leu Tyr Met Lys
20
Tyt Tyr %ys Ala Phe Glu Ile
5
Arg Asn Ite Ile Gly Lys Lys
50 55
Leu Asp Ser Gly Ser Ser Ala
65 70
Asp Ala Glu Lys Asp Arg Phe
85
Arg Ile Asn Ser Asn Pro Ala
100
Asn Gly i{g Pro Tyr Leu Gly
Cys Ala Asn Asn Arg Ser Thr
130 135
Thr Thr Asp Ser Met Leu Leu
145 150
Asn Ile Leu Glu Cys Ser Thr
165
ITe Ala Tyr Asp Pro Ser Glu
180
ser Phe ser Thr Glu Tyr Glu
195
Phe Ile Ala Asp Pro Ala Ile
210 215
Leu His Gly Leu Tyr Gly Ala
225 230
Glu val Asp GlIn gig Ala Leu
Giu Glu Phe I7e Thr Phe Gly
260
Ser Thr Asn Gln Lys Ile Tyr
275
Ile Ala Ser Arg Leu Ser Gln
2380 295
The Thr Tyr Tyr Lys Asn Phe
305 310
AsSp Ser Asn Gly ?3? Tyr Thr
Tyr Lys Lys Leu Phe Ser Phe
340
Gin val éys Asn Arg Ser Asn
55
Leu Leu Asp Leu lLeu Asp Asp
370 375
Asn Ile Gly Ser Leu Arg val
385 390
Asn Ser Arg Ite val Gly Pro

Phe
Met
MetT
40

Pro
Tyr
Leu
Gly
Asn
120
ser
AsSh
Phe
Lys
Tyr
200
Ser
LyS
Met
Gly
val
280
val
Phe
val
Thr
TYr
360
Asn

AsSn

Ile

Ash
Pro
25

AsSp
Ser
Tyr
Lys
GIn
105
AsSp
val
Leu
Pro
Gly
185
Ala
lLeu
Gly
Ala
Gln
265
Ile
AsSn
Gln
Asn
Glu
345
ey
Ile
Asn

Pro

Tyr Asn
10
Tyr Tyr

Asn val
Asp Phe
Asp Pro

Thr val
90
val Leu

His Thr
Glu Ile

val 1le
155

val Arg

170

Phe Gly

Phe Asn
Ala His

val Thr
235

Ala GTu

250

Asp Leu

Leu Leu
Arg Asn

Trp Lys
315

Ile Sser

330

Cys Asp

Phe His
Tyr Ser
Asn Gly

395
Asp Asn
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ASD
Glu
Trp
Tyr
60

AST
Ile
Leu
Ala
Lys
140
Leu
Ile
sSer
ASp
Glu
220
Asn
Lys
Asn
ser
Asn
300
Tyr
LYS
Leu
phe
Ile
380
Gin

Gly

Pro
Asp
Ile
45

Pro
Tyr
LYs
Gly
val
125
Glu
Gly
Phe
Ile
Asn
205
Leu
Lys
Asp
Ile
ASH
285
ser
Gly
Phe
Ala
Lys
365
Ser
Asn

Leu

1295
e val Pro Thr Asp Glu Gly Trp
305

1310

Ile
Ser
30

Ile
Pro
Leu
Leu
Glu
110
Asn
ser
Pro
Pro
Gin
190
Thr
Ile
Lys
Ile
Ile
270
TYF
Ala
Leu
AsSh
GlIn
350
Pro
Glu
Ile

val

Asn
15

Asn
Pro
Ile
Thr
Phe
g5

Ile
Glu
Ash
Gly
Asn
175
Leu
ASD
His
val
LysS
255
Thr
Thr
Leu
Asp
Ala
335
LYyS
Phe
Gly
Asn

Glu

Asn
Lys
Glu
Ser
Thr
80

Asn
Lys
Phe
Gly
Pro
160
Asn
Met
Leu
val
Ile
240
Ile
Asnh
Ala
Asn
Gin
320
Ile
Phe
Arg
Phe
l.eu

400
Arg



Phe
Ser
Glu
Asp
465
ITe
Leu
AST
pPhe
ser
545
TYr
Gin
Thr
Ser
val
625
Ile
Phe
Ile
Glu
GIn
705
val
Leu
Lys
Arg
Glu
785
TYyr
Ser
Ile
Ile
Met
865
Asn
GIn
Asn
Phe

Glu

val
Leu
ser
450
Thr
Leu
Asn
Gly
Phe
530
Leu
Thr
Ala
Thr
Leu
610
Gin
Leu
Thr
LYS
val
690
Phe
Asp
Asp
Glu
Phe
770
Ala
Leu
val
Pro
tau
850
Lys
Ile
Phe
Asn
Trp

930
Tyr

Gly
Cys
435
ser
Thr
Asp
Thr
Thr
515
Tyr
Thr
Phe
Ala
Glu
595
Ile
LYS
Leu
Ile
Ala
675
Tyr
Asn
Gly
Glu
Glu
755
Leu
Lys
Leu
Pro
Phe
835
Ile
Tyr
Ser
Gly
Thr
915
val

Thr

Leu
420
Ile
Tyr
Ite
Tvyr
Thr
500
Ser
Ley
ser
Phe
Leu
580
Ala
val
Gly
Glu
Lys
660
Ile
Ser
Lys
Ile
Lys
740
Leu
Thr
Tle
Asn
Glu
820
Glu
Arg
Glu
Ite
Ile
900
Ile
Aryg

Ile

405
Cys

Lys
ASn
Thr
Asn
485
Ala
Glu
TYr
ser
Ser
565
Phe
Thr
Pro
Ash
Phe
645
Ser
AsSn
Trp
Arg
Lys
725
Asn
Asn
Glu
ASN
Tyr
805
Leu
Leu
Phe
Asn
Asnh
885
Tyr
Ile
Ile

Ile

Lys
val
Glu
Asn
470
Ser
GIn
ITe
Ala
val
550
ser
Ile
Gin
Tyr
Phe
630
val
Phe
Asn
Ile
LYyS
710
Lys
Arg
Lys
ser
Lys
790
Ile
AsSn
Ser
Tyr
ASN
870
Gly
Sar
Tyr
Pro

Asn

Ser
Asn
ASh
455
ASh
ASp
Asn
Lys
Gln
535
Asn
Asp
Ser
LyS
val
615
Lys
Pro
Ile
Ala
val
695
Glu
Ile
ey
Lys
Ser
775
Lau
Leu
AsSn
Glu
Lys
835
Arg
Asp
sSer
Ash
LyS
935
Cys

Ile
Asn
440
Gly
Asn
Ala
ASp
Glu
520
Lys
Thr
Phe
Trp
Ser
600
Gly
Glu
Glu
ASh
Leu
680
Ser
GIn
Ile
Arg
val
760
Iie
Ser
Glu
Leu
Tyr
840
Arg
Phe
Ile
Arg
Ser
920
TYr

Met

17994-PCT-SeqList
410

val
425
Arg
Ile
Tyr
Ile
Ser
505
Tyr
Ala
Ala
Ile
Ile
585
Thr
l.eu
Ala
Leu
Ser
665
Arg
Asn
Met
Glu
Ala
745
Ser
Ser
Glu
ASn
val
825
Thr
Ile
Iie
Tyr
Leu
905
Arg
Asn

Arg

Ser
Asp
Asn
Lys
Pro
490
Tyr
Thr
Pro
Leu
Asn
570
Gln
Ile
Ala
Tle
Leu
650
AsSh
Glu
Trp
Tyr
Tyr
730
Glu
leu
Tyr
Tyr
Ser
810
Ser
Asn
Ile
ASp
Ile
390
Ser
Tyr
Asn

Asn
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Lys
Leu
Ser
Lys
475
Asn
val
val
Glu
Leu
555
Thr
Gln
ASD
l.eu
Glu
635
Ile
ASp
Arg
Leu
Gin
715
Lys
Tyr
Ala
Leuy
Asp
795
Ser
Asn
ASp
AsSp
Ser
875
Tyr
Glu
GIn

Ley

Asn

Lys
Phe
Pro
460
Asn
Leu
Pro
AsSp
Gly
540
ASp
val
val
Lys
AsSn
620
Leu
Pro
Ser
Glu
Thr
700
Ala
Tyr
Ash
Met
Met
780
Lys
Thr
Thr
Lys
Ser
860
ser
Ser
val
Asn
Lys

940
ASn

Gly
Phe
445
LYS
Leu
ser
Lys
Lys
525
Glu
Ala
ASnh
Ile
Ile
605
Ile
Leu
Thr
Lys
Ley
685
Arg
Leu
Asn
Ile
GIn
765
Lys
Arg
Leu
Leu
Ile
845
Ser
Gly
Thr
AsSn
rhe
925

AsSh

Ser

Thr
430
val
Glu
AsSp
Ser
Tyr
510
Leu
Ser
Ser
LyS
Asn
580
Ala
Gly
Gly
Ile
Asn
670
Lys
Ile
Gln
Asn
TYF
750
Asn
Leu
val
Gly
Asn
830
ey
Ile
Tyr
Asn
Ile
910
Ser
Leu

Gly

415
Lys

Ala
Ile
Glu
Arg
495
ASp
Asn
Ala
Lys
Pro
575
Asp
AsSp
Asn
Ala
Leu
655
LYS
Trp
Asn
Asn
Tyr
735
Ser
Ile
Ile
Asn
Thr
815
Asn
Ile
Leu
Gly
Arg
895
Thr
val
Asn

Trp

ASh
Ser
ASDP
val
480
Leu
ser
va'l
Ile
va'l
560
val
Phe
Ile
Glu
Gly
640
val
Ite
Lys
Thr
Gin
720
Thr
Ile
ASD
Asn
Gln
800
Ser
Ser
His
Asn
ser
880
Asn
Gln
Ser
AsSn

Lys



945

Ile Ser Leu Asn
Gln
980

Ile

Gly Asn Asn

Ser Asp Tyr
995
lLeu Gly His Ser
1010
Ser 1le
1025

Lys Ile

Leu Asn

val Gly

Phe Asn
1060

Pro

Lys Ile

Glu
1075
Tyr Asn

His ser

Leu Leuy
1090

Met Ser val Thr

1105

Gly Ile Tyr ser

Gly val Glu val
1140
Thr Asp Asn Phe
1155
Asp Gly Asnhn Ser
1170
val Glu
1185
Ser Asn

Lys Thr
GIn Met
Asn Phe Lys Thr
1220
Leu Asn
1235
Asn Thr
1250
Gly Trp Gin Glu
1265

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

<400> 24
Met Pro Thr Ile
1

Thr Ile Leu

24
1251
PRT

Tyr
20
Ile Met
35

Ile

Phe Asn

Thr
50
Ser

Gly Pro

Asp sSer
65

ASp

Tyr

Lys Phe Leu

Asn Leu Ser Gly

100
Leu Gly Asn
115

Ala

Tyr

Ala ser val

130

Leu Pro Asn val

Tyr
965
Lys
Asn
Lys
Ley
Cys
1045
Met
Asp
Lys
Lys
Lys
1125
Ite
val
Glu
Ile
ITe

1205
Asn

Asn Leu val Ala Ser

Arg Asn Asn Gly Cys

Asn
Ile
Lys
Gln
Tyr
Lys
85

Arg
Asp
Pro

Ile

17994-PCT-SeglList

950
Asn Asn Ile Ile
val phe Asn
985
Trp Thr pPhe
1000
Tyr Ile
1015
Asn

Leu
Lys

Leu Asn

Gly Ile His
1030

Asn Asp Thr Arg

Glu Leu Asp Lys
1065

Ile Leu

1080
Tyr Leu

Ser Thr

Lys Tyr
1095
Asn Ser
1110

Thr

Asp Ile

Asn Iie Phe

Ile Arg Lys val
1145

Asn Asp

1160

Leu Tyr

Arg Lys
GIn
1175
Ley

Tyr

LYS
1130
ITe Met

Arg Arg
Asp Ser
Asn Gly Asn Asp
1225
Ser Trp
1240
Phe Trp
1255

Clostridium butyricum 1

Ser phe Asn Tyr

Lys Pro Gly Gly

Asn Ile Trp Ile

40
Phe Leu
55

Pro

ASp Pro

Asp Asn
70
Ile

Tyr

val Thr Lys
Glu
105

Asp

Ile Leu Leu

Asn Thr Pro
120
Glin Phe
135

Met

Ile Ser

Ile Gly Ala

955
Trp Thr Leu Gin
970
Tyr Thr Gin Met
Thr Ile Thr
1005

Asn Leu Thr
1620

ASp ASp
1035
val

val
Gly

val Asn

Tyr Gly Ile
1050
Thr Glu

Ile Glu

Lys Asp Phe Trp

1085

Leu Asn Leu Leu
1100

Leu Asn Ile Asn

1115

Ser Asn
1130

Gly

Ala Arg

ser Thr Asp

Thr val Tyr Ile
1165

val Ser

1180

Asn Ser

Ala Asp

Ile Ser
1195
Ilte Gly
1210

Ile Gly

AsSp Asn
Leu Leu
Tyr Tyr Lys Asn

1245

Ite ser
1260

Ser Phe

ASh val
10

cys

ASp Pro

Gin Gln Phe

ITe Pro Glu Arg

45

Pro Thr Ser Leu

60

L.eu Gln Ser Asp

Ile Phe Ash Arg

Glu Leu Ser Lys
Iie
125

Gln

Gly Asp Phe

Asn Gly Ser
140

Glu Pro Asp
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Leu

960
Thr Thr
975

AsSp

AsSp
Ile Ile
990
ASh

Asn Arg

Asp GIn Lys
Phe
1040

Phe

ITe Leu
Arg Tyr
1055
Thr Leu
1070

Gly Asn

Tyr
Tyr

Lys Pro Asn

Arg Gin Arg
1120
Leu Tyr Thr
1135
Thr ser
1150

Asn val

ASnN
val
Thr Ser Ala
Ast

1200
Met

Asn Tyr

Cys Thr
1215

Gly Phe His

1230

ITe Arg Asn

Lys Glu His

Asn Asn
15

Lys

Arg

Tyr Ser

30

Asn val Ile

Lys Asn Gly

Gln Glu Lys

80
ITe Asn Asp
95
Ala Asn
110

Ile

Pro

Ashn ASp

Ser Tle Leu

Phe Glu Thr



145
Asn

Gly
Arg
Thr
Lys
225
Ile
Gly
Thr
val
Ala
305
Ile
Phe
Gly
Tyr
Arg
385
Gly
Ser
Glu
ASn
Glu
465
Pro
Tyr
Asp
Pro
Leu
545
Asnh
Gin
val
Ala
Leu
625
Leu
Ser
Glu

Trp

ser
phe
Phe
Leu
210
Gly
Thr
Thr
ASh
GlIn
290
Lys
Asn
ASD
Gin
Asn
370
Gly
Arg
val
Ley
Thr
450
Asn
Gly
Ile
val
Glu
530
l.eu
ASN
Gln
ASp
Leu
610
Glu
ile
ASp
Arg

Met

Ser
Gly
Lys
195
Metl
Ile
AsSn
ASp
Ley
275
val
Tyr
LyS
Leu
Tyr
355
Iie
Gin
Gly
LysS
Phe
435
Pro
Asp
Leu
Pro
Asn
515
Gly
Glu
val
val
Lys
595
Asn
Leu
Pro
Asn
AsSp

675
Thr

Asn
Ser
180
ASp
His
Thr
Ile
Leu
260
Leu
ser
Gly
Phe
Ala
340
Lys
Ser
Asn
Leu
Gly
420
Phe
Lys
Leu
Ser
Lys
500
Glu
Glu
Gin
Asn
Leu
580
Tle
Ile
Ley
Thr
Lys
660
Glu

Lys

Ile
165
Ile
Ash
Glu
Thr
Arg
245
Ash
Ala
AsSn
Leu
Ash
325
Thr
Tyr
Glu
Ala
val
405
Ile
val
Glu
Asp
ASD
485
TY I
Leu
Asn
Pro
LYS
565
va'l
Ala
Gly
Gly
Iie
645
AsSn
Lys

Ile

150
Ser

Ala
ser
Leu
Lys
230
Gly
Ile
Asp
Pro
Asp
310
Asp
Lys
Phe
Gly
ASN
390
LYsS
Arg
Ala
Ile
Gln
470
Glu
Asp
Asn
Asn
Lys
550
Pro
ASp
ASD
AsSnh
Ala
630
Leu
Lys
Trp

Asn

Leuy
Ile
Met
ITe
215
Fyr
Thr
Ile
Tyr
Ley
295
Lys
Ile
Phe
Lys
Tyr
375
Leu
Lys
Lys
Ser
Asp
455
val
Lys
Ser
val
val
535
Ile
val
Phe
Ile
Glu
615
Gly
val
val
Lys

Thr

Arg
va'l
Asn
200
His
Thr
Asn
Thr
LyS
280
Leu
Asp
Phe
Gin
Leu
360
AsSn
Asn
Tle
Ser
Glu
440
Asp
Ile
Leu
Ash
Phe
520
AsSnh
TYyr
GIn
Thr
Ser
600
Ala
Ile
Phe
Ile
Glu

680
Gin

17994-pPCT-SegList
155

Asn
Thr
185
Glu
ser
Ile
Ile
sSer
265
LYyS
Asn
Ala
LYs
val
345
ser
Ile
Pro
Ite
Ile
425
AsSn
Thr
Leu
Asn
Gly
505
Phe
Leu
Thr
Ala
Thr
585
Ile
GIn
ieu
Thr
Lys
665
vai

Phe

Asn
170
Phe
Phe
Leu
Thr
Glu
250
Ala
Ile
Pro
sSer
Lys
330
Lys
Asn
Ash
Arg
Arg
410
Cys
Ser
val
Asn
Leu
490
Thr
Tyr
Thr
Phe
Ala
570
Glu
val
Lys
Leu
Ile
630
Ala
Tyr

Asn
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Tyr
Ser
Ile
His
GIn
235
Glu
Gln
ala
Tyr
Gly
315
Leu
Ccys
Leu
Asn
Ile
395
Phe
Ile
Tyr
Thr
Phe
475
Thr
ser
Leu
ser
Phe
555
Leu
Ala
val
Gly
Glu
635
LysS
Ile
Ser

LYS

Met
Pro
Gln
Gly
220
LYS
Phe
Ser
Ser
Lys
360
Ile
TVYFP
Arg
Leu
Leu
380
Ite
Cys
Glu
Asn
Ser
460
ASn
Ile
ASp
Asp
Ser
540
Ser
Phe
Asn
Pro
Asn
620
Phe
Ser
Asn
Phe

Arg

Pro
Glu
Asp
205
Leuy
Glin
Ley
Asn
LYys
285
ASD
Tyr
Ser
Gin
Asn
365
Lys
Thr
Lys
Ile
AsSp
445
Asn
Ser
Gln
Tle
Ala
525
Ile
Ser
val
Gin
Tyr
605
Phe
Glu
Phe
Asn
ITe

685
LYS

Ser
Tyr
190
Pro
Tyr
Asn
Thr
Asp
270
Leu
val
Ser
Phe
Thr
350
AsSD
val
Pro
Asn
Ash
430
Asp
Asn
Glu
ASn
Glu
510
Glin
ASp
Glu
Gly
Lys
590
Ile
Lys
Pro
Leu
Ala
670
vai

Glu

Ast
175
Ser
Ala
Gly
Pro
Phe
255
Ile
Ser
Phe
val
Thr
335
Tyr
Ser
AsSn
Ile
Ile
415
Asn
Asn
Asn
Ser
Asp
495
GIn
Lys
Thr
Phe
Trp
575
Ser
Gly
Asp
Glu
Gly
655
Leu
ser

Glin

160
His
Phe
Leu
Ala
Leu
240
Gly
Tyr
Lys
Glu
Ash
320
Glu
Ile
Ile
rhe
Thr
400
vail
Gly
Ile
Tyr
Ala
480
Ala
His
val
Ala
Ile
560
Ile
Thr
Leu
Ala
Leu
640
Ser
Lys

Asn

Metl



690

Tyr Gin Ala

705
Ser

Lys Tyr

Lys Tyr Asp

Ile Ala Met
755
Leu Met
770

ASp

Tyr
TYr Glu
785
Gly

Ser Ile

Asp Thr Leu
Ite
835

ser

Asp Lys

ser
850
ser

Ser

Thr
865
Tyr

Gly

pro Thr

Glu val Asn
Phe
915

val

Lys Asn
Ite
930
Ash

LYyS
ASp Asn
945
Trp

Thr Leu

Tyr Gly Asn
Ie
995

Leu

val Thr

Gly Asn
1010
val Ser Asp
1025

Tyr Ile Gly
Thr Glu Ile

Lys Asp Phe
1075
Leu Asn val
1020
Thr Leu
1105
Leu Tyr

ser
Ser

Thr Asn Asp

va'l Ala ser

1155

Thr Asn Lys
1170

Asn GIn val

1185

LYS Asn Ash

Thr val val

Asn Ser Asn

Leu
Ash
Ile
740
Asn
Lys
AST
Leu
AsSN
820
Leu
val
Tyr
ASn
Ile
300
ser
Asn
ser
Gn
Ala
980
Thr
Ile
Asn
Ile
Gin
1060
Trp
ey
Ite
Gly

AsSn

Glin
Ser
725
Glu
Asn
Leu
val
Gly
805
Asn
Ile
Leu
AsSD
LYS
885
Ser
Ile
val
Gly
ASp
965
Asn
Asn
Asp
Ile

Arg

1045

Thr
Gly
Lys
Asn

Ile

1125

Leu

1140

Lys
Glu
val

Asn

1220

Thr
LysS
val

Gly

1205
Ala Ser Thr Trp Tyr T

695

Asn Gin val
710

Tyr

Asn

Thr teu Glu

Gln Tle Glu Asn

745

Ile Asp Arg Phe

760
ITe Asn Glu val
775
Lys Thr
790

Glu

Tyr Leu

Ser GlIn Glin
Phe
825

Asn

Ser Ile Pro
Phe
840

AFg

ser Tyr

Asn Met
855
Asn

Tyr
ser Ile
870
Asn

Asn

Gin Phe Gly

Gln Asn Asp Tyr

905
ser phe Trp val
920

Asn Asn Glu
935

Lys

Tyr

Trp val Ser

950
Asn Ile

Ser Gly

Gly Ile Ser Asp
985
ASp Leu Gly

1000
Lys sar Ile
1015

Phe Lys Ile

Arg
LysS

Leu
1030
Tyr Phe Asn Ile

Leu Tyr Ash Asn

1065

Asn Tyr Leu Leu
1080

Pro Asn Asn Phe

1095

Asn Ile
1110

Lys val

Arg ser
Lys Ile

val Arg Lys Asn

17994-pCT-SegList
700

Ala Leu Ala
715

LYS

LYS
Ghu Glu
730
Glu

ASh

Leu Asn Gln

Leu Thr Glu ser

765

Lys Ile Asn Lys

780
Leu Asp Tyr Ile
795
Glu Leu
810

Lys

Asn Ser

Leu Ser Ser

Lys Phe Phe Lys

845
Asn Lys

Lys ASp

860
Iie Ash Gly
875

Tyr

ASp

Ile
890
Ile

Asn Asp

Ile Tyr Asp

Arg Ile Pro Asn

925
Ile Asn
940

His

Thr Ile

Leu Asnh
955
Gn

Asn

Asn
970
Tyr

Lys Leu

Ile Asn Lys

Asp Ser Lys Leu
1005
Leu Gly
1020
Asn Cys Ser
1035

ASp

Leu Asn

val
Phe

1050
Glu Pro

Lys Glu
Asn Ala
Tyr Asp Lys Glu
1085
Arg Arg
1100
Leu

Ile Asn

Thr tle
1115
Gin Arg
1130
Asp GlIn

Leu
val Asn

val Tyr

1145

ieu Pro
1160
Lys Ile

His Leu

Thr I'le

1175
Met Ash Ser val
1180

Asn Asn Ile Gly Leu Leu Gly Phe Lys

yr
1225

Leu Tyr Ala Asp
1165
ser Gly
1180

Cys Thr

Ser Ser

Gly Asn
1195

1210
Thr His Met Arg

Glu
720
Asn

Ile Ile
Thr
735
val

Leu

LYS
750
Ser

Ser

Ile Ser

Leu Arg Glu
His
800
Ile

Iie Lys
val
815
Thr

Met

Tyr
830
Arg

ASD

Ite Lys

Tyr val Asp

va'l Tyr Lys
880
Ley ser
895

Lys

LyS

Asnh
910
Tyr

Tyr

Asp Asn

Cys Met Arg
Ile
960

Asn

Glu Ile
rhe
975
Ile

Ala
Trp Phe
990
Tyr

Ite Asn

Asn Ile His

Tyr Thr Arg
1040
Leu Asp Glu
1055

Asn Ile Leu
1070
Tyr Tyr Leu

Thr Asp Ser

Ala Asn Arg
1120

Ser ser

1135

Asn Phe

Asn

Ile
1150
Thr Ala Thr

Asn Arg Phe

Asn Phe
1200

Ala Asp

1215

Asn Thr

Met

AsSp
1230

Gly Phe Phe Trp Asn Phe ITe Ser Glu Glu His Gly Trp
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1235 1240 1245
GIn Glu Lys
1250

<210> 25

<211> 1251

<212> PRT

<213> Clostridium butyricum

<400> 25
Met Pro Lys Ile Asn Ser Phe Asn Tyr Asn Asp Pro val Asn Asp Arg
1 5 10 15
Thr Ile Leu ;%r Ile Lys Pro Gly g;y Cys Gln Glu Phe ggr Lys Ser
Phe Asn %ée Met Lys Asn Ile zgp Ile I1e Pro Glu Qgg Asn val Ile
Gly Thr Thr Pro Gin Asp Phe His Pro Pro Thr Ser tLeu Lys Asn Gly
50 55 60
Asp Ser Ser Tyr Tyr Asp Pro Ash Tyr Leu Gln Ser Asp Glu Glu Lys
65 70 75 80
ASp Arg Phe Leu %gs Ile val Thr Lys gée Phe Asn Arg Ile ggn Asn
Asn Leu Ser Gly Gly Ile Leu Leu Glu Glu Leu Ser Lys Ala Ash Pro
100 105 110
Tyr Leu Gly Asn Asp Asn Thr Pro Asp Asn Gln Phe His Ile Gly Asp
115 120 125
Ala Ser ala val Glu Ile Lys Phe Ser Asn Gly Ser Gln Asp Ile Leu
130 135 140
Leu Pro Asn Val Ile Ile met Gly Ala Glu Pro Asp Leu Phe Glu Thr
145 150 155 160
Asn Ser Ser Asn Ile Ser Leu Arg Asn Asn Tyr Met Pro Ser Asn His
165 170 175
Gly Phe Gly Ser Ile Ala Ite val Thr Phe Ser Pro Glu Tyr Ser Phe
180 185 190
Arg Phe Asn Asp Asn Ser Met Asn Glu pPhe Ile Gln Asp Pro Ala Leu
195 200 205
Thr Leu Met His Glu Leu Ile His Ser Leu His Gly Leu Tyr Gly Ala
210 215 220
Lys Gly TIle Thr Thr Lys Tyr Thr Ile Thr Gin Lys Gln Ash Pro Leu
225 230 235 240
Ile Thr Asn Ile Arg Gly Thr Asn Ile Glu Glu Phe Leu Thr phe Gly
245 250 255
Gly Thr Asp Leu Asn Ite Ile Thr Ser Ala Gln Ser Asn Asp Ile Tyr
260 265 270
Thr Asn teu Leu Ala Asp Tyr Lys tys Ile Ala Ser Lys Leu Ser Lys
275 280 285
val Gin val Ser Asn Pro Leu Leu Asn Pro Tyr Lys Asp val Phe Glu
290 285 300
Ala Lys Tyr Gly Leu Asp Lys Asp Ala Ser Gly Ile Tyr Ser val Asn
305 310 315 320
Ile Asn iys Phe Asn Asp Ile Phe Lys Lys Leu Tyr Ser Phe Thr Glu
325 330 335
Phe Asp Leu Ala Thr Lys Phe Gln val Lys Cys Arg Gln Thr Tyr Ile
340 345 350
Gly GIn Tyr Lys Tyr Phe Lys Leu Ser Asn Leu Leu Asn Asp Ser ile
355 360 365
Tyr Asn Ile Ser Glu Gly Tyr Asn Ile Asn Asn Leu Lys val Asn Phe
370 375 380
Arg Gly GIn Asn Ala Asn Leu Asn Pro Arg Ile Ile Thr Pro ITe Thr
385 390 395 400
Gly Arg Gly teu val Lys Lys ITe Ile Arg Phe Cys Lys Asn Ile val
405 410 415
ser val Lys Gly Tle Arg Lys Ser Ile Cys Ile Glu Ile Asn Asn Gly
420 425 430
Glu teu Phe Phe val Ala Ser Glu Asn Ser Tyr Asn Asp Asp Asn Ile
435 440 445
Asn Thr pro Lys Glu ITe Asp Asp Thr val Thr Ser Asn Asn Asn Tyr
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Glu
465
Pro
Tyr
ASp
Pro
Leu

545
Asn

AsSp
Asp
Ser
Thr
865
Tyr
Glu
lL.ys
Lys
ASp
945
Trp
Tyr
val

450
AsSn

Gly
Ile
val
Glu
530
Leu
Asn
GIn
Asp
Leu
£10
Glu
Ile
Asp
Arg
Met:
630
Gin
Lys
Tyr
Ala
Leu
770
Asp
Ser
Thr
Lys
Ser
850
Ser
Pro
val
Asnh
Ile
930
Asn
Thr
Gly

Thr

Asp
Leu
Pro
Asn
515
Gly
Glu
val
val
Lys
585
Asn
Leu
Pro
Ash
Asp
675
Thr
Ala
Tyr
Asp
Met
755
Met
Glu
Ile
Leu
Ile
835
Ser
Gly
Thr
Asnh
Phe
915
val
Asn
Ley
ASn

Ile

Leu
Ser
Lys
500
Glu
Glu
GIn
ASD
Leu
580
Ile
Ile
Leu
Thr
Lys
660
Glu
LYS
l.eu
Asn
Ile
740
Asn
Lys
Asnh
Leu
Asn
820
Leu
val
Tyr
Asn
Tle
800
Ser
Asn
Ser
Glin
Ala

980
Thr

Asp
ASD
485
Tyr
Leu
Asn
Pro
Lys
565
val
Ala
Gly
Gly
Ile
645
Asn
Lys
Ile
GIn
Ser
725
Glu
Asn
Leu
val
Gly
805
Asn
Ile
Leu
ASp
Lys
885
Ser
Ile
Ile
Gly
AsD
965
Asn

Asn

Gln
470
Glu
AsSD
Asn
Asn
Lys
550
Pro
Asp
Asp
Asn
Ala
630
Leu
Lys
Trp
Asn
Asn
710
Tyr
Gln
Ile
Tle
Lys
790
Glu
Ser
Ser
AsSn
ser
870
Asn
Gin
Ser
Ash
Trp
850
ASnh
Gly

ASp

455
val

Lys
Ser
val
val
535
Ile
val
Phe
Ile
Glu
615
Gly
val
val
Lys
Thr
695
Gln
Thr
Ile
ASD
Asn
775
Thr
Ser
Ite
Tyr
Met
855
Asn
Gln
Asn
Phe
Asn
935
Lys
Ala
Ile

Arg

Ile
Leu
Asn
Phe
520
Asn
Tyr
Gln
Thr
Ser
600
Ala
Ile
Phe
Ile
Gy
680
Gin
val
Leu
Glu
Arg
760
Glu
Tyr
GIn
Pro
Phe
840
Arg
Ile
Phe
ASD
Trp
920
Glu
val
Arg
Ser

Leu

17994-PCT-Seqlist

Leu
Asn
Gly
505
Phe
Lauy
Thr
Ala
Thr
585
Ile
Glin
Leu
Thr
Lys
665
val
Phe
Asn
Glu
Asn
745
Phe
val
L.eu
Gln
Phe
825
Asn
Tyr
Ash
Thr
Tyr
905
val
Tyr
Ser
Ile
AS

9835
Gly

Asn Phe
475

Leu Thr

490

Thr ser

Tyr Leu
Thr ser

Phe Phe
555

Ala Leu

570

Glu Ala

val val
Lys Gly

Leu Glu
635
Ile Lys
650
Ala Ile

Tyr Ser
Asn Lys

Ala Leu
715

Glu Lys

730

Glu Leu

Ley Thr
Lys Ile

Leu Asp
795

Glu Leu

810

Lys Leu

Lys Phe
Lys Asn

Ile Asn
R75

T'le prhe

860

Ile Ile

Arg Tle
Thr 1le
Leu Asn

955

Asn Gln
970

p Tyr 1le

Asp Ser
Page 62

460
Asn

ITe
ASD
Asp
Ser
540
Ser
Phe
ASn
Pro
Asn
620
pPhe
ser
Asn
Phe
Ar

700
LYS
Lys
Asn
Glu
Ash
780
Ty 1
AsSn
Ser
rhe
Asp
860
Gly
Asn
Tyr
Pro
Iie
940
His
Lys
Asn

Lys

Ser
GIn
Ile
Ala
525
Ile
Ser
val
Gin
Tyr
605
Phe
val
Phe
Asn

Ile
685

g Lys

Thr
Glu
Glin
Ser
765
LYS
Ile
ser
ser
Lys
845
LYS
Glu
Ser
ASp
Asn
925
Asn
ASn
Leu
LysS

Leu

Glu
Asn
Glu
510
Gln
Asp
Glu
ser
LYyS
590
Ie
Lys
Pro
Leu
Ala
670
val
Glu
Ile
Leu
Lys
750
Ser
l.eu
1le
Met
Tvyr
830
Arg
Tyr
Ile
Lys
Asn
910
Tyr
Cys
Glu
val
Trp

990
Tyr

Ser
Asp
495
Glin
Lys
Thr
Phe
Trp
575
Ser
Gly
Asp
Glu
Gly
655
Leu
ser
Gin
Ile
Lys
735
val
Ile
Arg
Gin
val
815
Thr
Ile
val
Phe
Pro
895
Lys
Asp
Met
IlTe
Phe
975
Ile

Ile

Ala
480
Ala
His
val
Ala
ITe
560
Ite
Thr
Leu
Ala
l.eu
640
ser
Lys
ASh
Met
Glu
720
Asn
Ser
sSer
Glu
His
800
Ile
ASp
Lys
Asp
Ile
880
ser
Tyr
Asn
Arg
Ile
960
Lys
Phe

Asn



17994-pPCT~SegList
995 1000 1005
Gly His Leu Ile Asp GIn Lys Ser ITe Leu Asn Leu Gly Asn ITle His
1010 1015 1020
val Ser Asp Asn Ile Leu Phe Lys Ile val Asn Cys Ser Tyr Thr Arg
1025 1030 1035 1040
Tyr Ile Gly Ile Arg Tyr Phe Asn Ile Phe Asp Lys Glu Leu Asp Glu
1045 1050 1055
Thr Glu Ile GIn Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn Ile Leuy
1060 1065 107¢
Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Gly Tyr Tyr Leu
1075 1080 1085
Leu Asn val Leu Lys Pro Asn Asn Phe Ile Asp Arg Arg Lys Asp Ser
1090 1095 1100
Thr teu Ser Ile Asn Asn I'le Arg Ser Thr Ile Leu Leu Ala Asn Arg
1105 1110 1115 1120
Leu Tyr Ser Gly Ile Lys val Lys Ile GIn Arg val Asn Asp Ser Ser
1125 1130 1135
Thr Asn Asp Arg Phe val Arg Lys Asn Asp GIn val Tyr Ile Asn Tyr
1140 1145 1150
ITe Ser Asn Ser Ser Ser Tyr Ser Leu Tyr Ala Asp Thr aAsn Thr Thr
1155 1160 1165
Asp Lys Glu Lys Thr Ile Lys Ser Ser Ser Ser Gly Asn Arg Phe Asn
1170 1175 1180
Gln val val val Met Asn Ser val Gly Asn Asnh Cys Thr Met Asn Phe
1185 1190 1195 1200
Lys Asn Asn Asn Gly Asn Asn Ile Gly Leu Leu Gly Phe Lys Ala Asp
1205 1210 1215
Thr val val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp His Thr
1220 1225 1230
Asn Ser Asn Gly Cys Phe Trp Asn Phe Ile Ser Glu Glu His Gly Trp
1235 1240 1245
Gin Glu Lys
1250

<210> 26

<211> 5

<212> PRT

<213> Homo sapiens

<400> 26
Tyr Gly Gly Phe Leu
i 5

<210> 27

<211> 5

<212> PRT

<213> Homo sapiens

<400> 27
Tyr Gly Gly Phe Met
1 5

<210> 28

<211> 8

<212> PRT

<2313> Homo sapiens

<400> 28
Tyr Gly Gly Phe Mgt Arg Gly Leu
1

<210> 29
<211> 7
<212> PRT
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<213> Homo sapiens

<400> 29
T{r Gly Gly Phe Met Arg phe
5

<210> 30

<211> 22

<212> PRT

<213> Homo sapiens

<400> 30

Tyr Gly Gly Phe Met Arg Arg val Gly Arg Pro Glu Trp Trp ggt AsSp
1 5 10

Tyr GIn Lys ggg Tyr Gly

<210> 31

<211> 22

<212> PRT

<213> Necturus maculosus

<400> 31
Tyr Gly Gly Phe Met Arg Arg val Gly Qgg Pro Glu Trp Trp Leu AsSp
1 5 15
Tyr GIn Lys Arg Tyr Gly
20

<210> 32

<211> 22

<212> PRT

<213> Bombina orientalis

<400> 32
Tyr Gly Gly pPhe Met Arg Arg val Gly Agg Pro Glu Trp Trp Gln Asp
1 5 1 15
Tyr Gln Lys Arg Tyr Gly
20

<Z210> 33

<211> 22

<Z212> PRT

<213> Xenopus Tlaevis

<400> 33

Tyr Gly Gly Phe Mgt Arg Arg val Gly Arg Pro Glu Trp Trp Glu Asp
1 i0 15

Tyr GlIn Lys %69 Tyr Gly

<210> 34

<211s 22

<212> PRT

<213> Neoceratodus forsteri

<400> 34
Tyr Gly Gly Phe Met Arg Arg val Gly Arg Pro Glu Trp Lys Leu Asp
1 5 10 15

Asn Gin Lys %59 Tyr Gly

<210> 35
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<211> 21
<212> PRT
<213> Danioc rerio

<400> 35
T{r Gly Gly phe Met Arg Arg val Gly Arg Pro Asp Trp Trp Gln Glu
5 i0 15

ser Lys Arg Tyr Gly
20

<210> 36
<211> 4

<212> PRT

<213> Homo sapiens

<400> 36
Tyr Pro Trp Phe
1

<210> 37

<211> 4

<212> PRT

<213> Homo sapiens

<400> 37
T{r Pro Phe phe

<210> 38

<211> 16

<212> PRT

<213> Homo sapiens

<400> 38
Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser GlIn Thr Pro Leu val Thr
1 5 10 15

<210> 39
<211> 10
<212> PRT
<213> Home sapiens

<400> 39
Tyr Gly Gly Phe Lgu Arg Lys Tyr Pro Lys
1

<210> 40
<211> 31
<212> PRT
<213> Homo sapiens

<400> 40
Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser Gin Thr Pro Leu val Thr
1 5 10 15
Leu Phe Lys Asn Ala Ile Ile Lys Asn Ala Tyr Lys Lys Gly Glu
20 25 30

<210> 41
<211> 31
<212> PRT
<213> Homo sapiens
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<400> 41
T{r Gly Gly Phe Met
5

Leu Phe Lys Asn Ala
20

<210> 42

<211> 9

<212> PRT

<213> Homo sapiens

<400> 42

Tyr Gly Gly pPhe Leu
1 5

<210> 43

<211> 16

<212> PRT

<213> Homo sapiens

<400> 43
Tyr Gly Gly Phe Met
1 5

<210> 44

<211> 16

<212> PRT

<213> Homo sapiens

<400> 44

TYr Gly Gly Phe Leu
1 5

<210> 45

<211> 13

<212> PRT

<213> Homo sapiens

<400> 45
Tyr Gly Gly Phe Lgu
1

<210> 46

<211> 16

<212> PRT

<213> Homo sapiens

<400> 46

Gly Gly Phe Leu Arg
1 5

<210> 47

<213> 12

<212> PRT

<213> Homo sapiens

<400> 47
Gly Gly Phe Leu Arg
1 5

<210> 48

Ser

ITe

Arg

Thr

Arg

Arg

Arg

Arg

Ser

Ile

Lys

Ser

ATy

Arg

Ile

Ile

Glu

Lys

Tyr

Glu

Ile

Ile

Arg

Arg

17994-PCT-SeqlList

Lys Ser Gin Thr Pro Leu val Thr
10 15

Asn Ala His Lys Lys Gly Gln

25 30

Pro

Lys Ser Gin thr Pro Leu val Thr
15

Arg Pro Lys Leu Lys Trp Asp Asn
10 15

Arg Pro Lys Leu Lys
10

Pro Lys Leu Lys Trp Asp Asn Gln
10 15

Pro Lys Leu Lys
10

Page 66



17994-PCT-SeqList
<211> 17
<212> PRT
<213> Xenopus Taevis

<400> 48
T{r Gly Gly Phe Lgu Arg Arg tle Arg PBO Lys iLeu Arg Trp Asp Asnh
1 15

GlIn

<210> 49

211> 17

<212> PRT

<213> Xenopus laevis

<400> 49
T{r Gly Gly Phe Lgu Arg Arg Ile Arg Pro Arg Leu Arg Trp Asp Asn
10 15

Gln

<210> 50

<211> 17

<212> PRT

<213> Protopterus annectens

<400> 50
T{r Gly Gly phe Mgt Arg Arg Ile Arg igo Lys I1e Arg Trp Asp Asn
15

Gln

<210> 51

<211> 17

<212> PRT

<213> Danio rerio

<400> 51
Tyr Gly Gly Phe Met Arg Arg Ile Arg Pro Lys Leu Arg Trp Asp Asn
1 5 10 15

Gin

<210> 52

<21i> 17

<212> PRT

<213> Anguilla rostrata

<400> 52
Tyr Gly Gly phe Mgt Arg Arg Ile Arg Pro Lys Leu Lys Trp Asp Ser
"1 10 15

Gln

<210> 53

<211> 29

<212> PRT

<213> Homo sapiens

<400> 53
T{r Gty Gly Phe Lgu Arg Arg Gin Phe &55 val val Thr Arg Ser Gln

Glu Asp Pro Ash Ala Tyr Ser Gly Glu Leu Phe Asp Ala
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20

<210> 54
<211> 28
<212> PRT
<213> Rattus norvegicus

<400> 54
T{r Gly Gly phe Lgu Arg

Glu Asn Pro Asn Thr Tyr
20

<210> 55

<211> 28

<212> PRT

<213> Mus musculus
<400> 55

T{r Gly Gly Phe Lgu Arg

Glu Ser Pro Asn Thr Tyr
20

<210> 55

<211> 29

<212> PRT

<213> cavia porcellus

<400> 56
T{P Gly Gly Phe Lgu Arg

Glu Asp Pro ésn Ala Tyr
0

<210> 57

<211> 29

<Z212> PRT

<213> sus scrofa

<400> 57
T{r Gly Gly Phe Lgu Arg

Glu Asp Pro Asn Ala Tyr
20

<210> 58

<Z211i> 29

<212> PRT

<213> canis familiaris

<400> 58

Tyr Gly Giy Phe Leu Arg
1 5

Glu Asp Pro Asn Ala Tyr
20

<210> 59

<211> 29

<212> PRT

<213> BOS taurus

Arg

ser

Arg

ser

Arg

ser

Arg

TYP

Arg

Ser

Gin

Glu

GlIn
Glu

GIn
Glu

Gln
Glu

Gln

Gly

17994-PCT7-SeqgList
5

Phe

ASp
25

Phe

ASp
25

Phe

Glu
25

Phe

Glu
25

Phe

Giu
25

Lys val
10
Leu Asp

Lys val
10
l.eu Asp

Lys val
Phe Phe

Lys val
10
iey Phe

Lys val
10
Leu Leu

Page 68

val

val

val

val

va'l

Asp

va'l

ASp

val

ASp

Thr Arg Ser Gln
15

Thr Arg Ser Glin
15

Thr Arg ser GIn
15
val

Thr Arg Ser Gln
15
val

Thr Arg Ser Gln
15
Gly



<400> 59
T{r Gly Gly phe Lgu Arg Arg

Glu Asp Pro Ser Ala Tyr Tyr
20

<210> 60

<211> 29

<2125 PRT

<213> Bufo marinus

<400> 60
T{r Gly Gly Phe Leu Arg Arg
5

Glu Asp Pro Ser Thr Phe Ser
20

<210> 61

<211> 29

<212> PRT

<213> Bombina orientalis

<400> 61

Tyr Gly Gly Phe Leu Arg Arg

1 5

Glu Glu Pro Gly Ser phe Sser
20

<210> 62

<211> 29

<212> PRT

<213> Xenopus laevis

<4(0> 62

Tyr Gly Gly Phe Leu Arg Arg
1 5

Glu Asp Pro ;hr Met Phe Ser
0

<210> 63

<21l> 29

<212> PRT

<213> Xenopus laevis

<400> 63
T{f Gly Gly phe Lgu Arg Arg

GTu Asp Pro Thr Met phe Ser
20

<210> 64

<211> 29

<212> PRT

<213> Polypterus senegalus

<400> 64
T{r Gly Gly Phe Lgu Arg Arg

Glu Glu Pro Ser Ser Tyr Ser
20

<210> 65

Glin

Glu

Gin

Gly

Gin
Gly

GIn
Asp

GlIn
Gly

His

ASp

17994-pCT-SeqList

Phe

Glu
25

Phe

Glu
25

Phe

Glu
25

Phe

Glu
25

Phe

Glu
25

Phe

Glu
25

Lys val
10

Leu Phe

Lys val
10
Leu Ser

Lys val
10
Ile ser

Lys val
10
Leu Ser

Lys val
10
Leu Ser

Lys Ile

val Leu

Page 69

val Thr Arg Ser Gin
15

Asp val

Thr Thr

Asn Leu

Thr Thr

Asn Leu

Asn Ala

Tyr Leu

Asn Ala

Tyr Leu

ser val

Glu Leu

Arg

Arg

Arg

Arg

Arg

Ser Glu
15

Ser Glu
15

Ser Glu
15

Ser Glu
15

ser Asp
15



<211> 27
<212> PRT
<213> Danio rerio

<400> 65
Tyr Gly Gly Phe Leu Arg Arg
1 5

Glu Glu Pro Ser Ser Tyr Glu
20

<210> 66

<211> 27

<212 PRT

<213> Anguilla rostrata

<400> 66
Tyr Gly Gly Phe Leu Arg Arg
1 5

Giu Glu Pro Séy ser Tyr Asp

<210> 67

<211> 29

<212> PRT

<213> Neoceratodus forsteri

<400> 67
Tyr Gly Gly Phe Leu Arg Arg
1 5

Glu Asp Pro Ser Pro Tyr Leu
20

<210> 68

<211> 27

<212> PRT

<213> oncorhynchus masou

<4Q00> 68
Tyr Gly Gly phe Lgu Arg Arg
1

Giu Glu Pro ggr Ser Tyr Asp

<210> 69

<211> 13

<2172> PRT

<213> Homo sapiens

<400> 69
Tir Gly Gly Phe Lgu Arg Arg

<210> 70

<211> 13

<212> PRT

<213> Bufo marinus

<400> 70
Tyr Gly Gly Phe Lgu Arg Arg
1

<210> 71

His

Asp

His

val

His

ASp

His

ASp

Gln

Gin

17994-pPCT-SeqList

Phe

Tyr
25

Phe

Ile
25

Phe

Glu
25

Tyr

Phe
25

Phe

Phe

Lys 1le
10
Ala Leu

Lys Ile
10
Gly Leu

Lys Ile
10
rPhe ser

Lys Leu

Gly Leu

Lys val
10

Lys val
10

Page 70

Ser val Arg Ser Asp
15

Ser val Arg Sgr ASp
1

Thr val Arg Ser Asp
15

AsSp Leu

ser val Arg Ser Asp
15

val Thr

Thr Thr



<211>
<212>
<213>

<400>

13
PRT
Xenopus laevis

71

Tyr Gly Gly Phe Leu Arg Arg
1 5

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

<400>

72

i3

PRT

Polypterus senegalus

72

Tyr Gly Gly Phe Lgu Arg Arg
1

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

73

13

PRT

Neoceratodus forsteri

<400> 73
Tyr Gly Gly pPhe Lgu Arg Arg
1

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

<400>

74
13
PRT
oncorhynchus masou

74

Tyr Gly Gly Phe Lgu Arg Arg
1

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

<400>

75

17

PRT

Homo sapiens

75

phe Gly Gly phe Thr Gly Ala
1 5

Gln

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

76
17
PRT
Homo sapiens

<400> 76
Phe Gly Gly Phe T?r Gly Ala Arg Lys
1

GIn

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

77
17
PRT
Homo sapiens

17994-PCT-~SeqList

Gin Phe

His Phe

His Phe

His Tyr

Arg Lys

tys val Asn Ala
10

Lys Ile Ser val
1

Lys Ile Thr val
10

Lys Leu Ser val
10

Ser Ala Arg Lys Arg Lys Ash
10 15

ser Ala Arg Lys Leu Ala Asn
10 1
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<4Q0> 77
Phe Gly Gly Phe Thr Gly Ala Arg Lys Sgr Ala Arg Lys Tyr éga ASn
1 5 1

Gin

<210> 78

<211> 11

<212> PRT

<213> Homo sapiens

<400> 78
P?e Gly Gly phe Thr Gly Ala Arg Lys igr Ala
5

<210> 79
<Z21il> 11
<212> PRT
<213> Homo sapiens

<400> 79
phe Gly Gly Phe Thr Gly Ala Arg Lys E%r Ala
1 5

<210> 80

<211> 11

<212> PRT

<213> Homo sapiens

<400> 80
phe Gly Gly pPhe Thr Gly Ala Arg Lys igr Tyr
1 5

<210 81

<211> 13

<212> PRT

<213> Homo sapiens

<400> 81
phe Gly Gly Phe T?r Gly Ala Arg Lys ggr Ala Arg Lys
1

<210> 82

<211> 30

<212> PRT

<213> Homo sapiens

<400> 82 _
Met Pro Arg val Arg Ser Leu rPhe Gin Glu GiIn Glu Glu Pro ggu Pro
1 5 10 :
Gly Met Glu G¢Tu Ala Gly Glu Met Glu GlIn Lys GIn Leu GlIn
2 25

<210> 83

<211> 17

<212> PRT

<213> Homo sapiens

<400- 83

rphe Ser Glu Phe Met Arg GIn Tyr Leu val Leu Ser Met Gln Ser Ser
1 5 10 15

GIn
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<210> 84

<211> 8

<212> PRT

<213> Homo sapiens

<400> 84
Thr Leu His GIn Asn
1 5

<210> 85

<211> 10

<212> PRT

<213> Homo sapiens

<400> 85
Leu val val Tyr Pro
1 5

<210> 86

<211> O

<212> PRT

<213> Homo sapiens

<400> 86
vat val Tyr Pro Tgp
1

<210> 87

<211> 8

<212> PRT

<213> Homo sapiens

<400> 87
val Tyr Pro Trp Thr
1 5

<210> 88

<211> 7

<212> PRT

<213> Homo sapiens

<400> 88

Tyr Pro Trp Thr GIn
1 5
<210> 89

<211> 9

<212> PRT

<213> Homo sapiens

<400> 89
Leu val val Tyr Pgo
1.

<210> 90
<211> 8

<212> PRT

<213> Homo sapiens

17994-pPCT-SeglList

Gly Asn val

Trp Thr Gln Arg Phe

10

Thr GIn Arg Phe

GIn Arg pPhe

Arg Phe

Trp Thr GTn Arg
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<400> 90
Lgu val val Tyr Pro
5

<210> 91

<211> 7

<212> PRT

<213> Homo sapiens

<400> 91
V%1 val Tyr Pro Tgp

<210>
<211>
<212>
<213> Homo sapiens

<400> 92
Leu val val Tyr Pro
1 5

92
7
PRT

<210> 93

<211> 6

<212> PRT

<213> Homo sapiens

<400> 93
teu val val Tyr Pro
1 5

<210>
<211>
<212>
<213> Homo sapiens

<400> 94
61y Trp Thr Leu Agn

94
30
PRT

Gly Asn His Arg Ser
20

<210> 95

<211> 59

<212> PRT

<213> Homo sapiens

<400> 95

Glu Leu Arg Pro Glu
1 5

Ile Pro GIu Asn Asn
20
Leu His Leu Lys Glu
35
Ala Ala Ala Ser Ser

<210>
<211>
«<212>
<213>

96
11
PRT
Homo sapiens

Trp Thr Gln

Thr GlIn

Trp Thr

TTrp

ser Ala Gly

Phe Ser Asp

ASp Asp Met

Ile Met Arg
Ala
40

Ile

Ata Gly

Glu Asp

55

17994-PCT-SeqglList

TYyr

LyS
25

Lys
Thr
25

Leu

Glu

Leu
i0
Asn

Pro
Ile
ASDP

Arg

Page 74

Leu

Gly

Gly
Ile
Arg

Ser

Gly

L.eu

Ser
Glu

Leu

Pro

Thr

Phe
Phe

l.ey
45

Ala val
15

Ser

30

His

Asp Arg Ser
15

Leu Ser Phe
30

Asp Leu Pro



<400>

Arg Pro Lys Pro Gln
1 5

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

<400>

Arg Pro Lys Pro Gin
1

<210>
<21l>
<212>
<213>

<4 00>

Arg Pro Lys Pro Gln
1 5

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

<400>

Arg Pro Lys Pro Gln
1

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

<400>

Asp Ala Asp Ser Ser
1 5

Tyr Gly His Gly Gln
20

96

97

12

PRT

Homo sapiens

97

5
98
13
PRT
Homo sapiens

98

99
14
PRT
Homo sapiens

99

5
100
36
PRT )
Homo sapiens

100

val Gly Leu Met
35

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

<400>

101
19
PRT
Homo sapiens

161

Gln

Gln

Gln

Gln

Ite

Iie

Phe

Phe

Phe

Phe

Glu

Ser

Phe

Phe

Phe

rhe

Lys

His

17994-pCT-SeqList

Gly Leu Met
10

Gly Leu Met Gly
10

Gly Leu Met Gly Lys
10

Gly Leu Met Gly Lys Arg
10

Gin val Ala Leu Leu Lys Ala Leu
10 i5

Lys Arg His Lys Thr Asp Ser Phe

25 30

Gly His Gly G1In Ile Ser His Lys Arg His Lys Thr Asp Ser Phe val
1 5 10 i5

Gly Leu Met

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

<400>

102

10

PRT

Homo sapiens

102

His Lys Thr Asp Ser Phe val Gly Leu Met
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i 5 10

<210> 103
<211> 10
<212> PRT
<213> Rattus norvegicus

<400> 103
Aip Met His Asp Phe Phe val Gly Leu Met
5 10

<210> 104

<211> 10

<212> PRT

<213> Homo sapiens

<400> 104
Ser Arg Thr Arg Géﬂ Phe Tyr Gly Leu ?St
1

<210> 105

<21i> 10

<212> PRT

<213> Homo sapiens

<400> 105
Gly Lys Ala Ser GlIn Phe Phe Gly Leu Met
1 5 10

<210> 106
<211> 14
<212> PRT
<213> Homo sapiens

<400> 106
Lys Lys Ala Tyr ng Leu Glu His Thr zge Gin Gly Leu Leu
i

<210> 107

<211> 14

<212> PRT

<213> Homo sapiens

<400> 107
val Gly Ala Tyr GIn Leu GIu His Thr Phe 6¢In Gly Leu Leu
1 5 10

<210> 108
<211> 36
<212> PRT
<213> Homo sapiens

<400> 108
Tyr Pro Ser Lys Pro Asp Asn Pro Gly ggu Asp Ala Pro Ala Ggu Asp
1 5 L
Met Ala Arg Tyr Tyr Ser Ala Leu Arg His Tyr ITe Asn Leu Ile Thr
20 25 30
Arg Gln ggg Tyr

<210> 109
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<211> 36
<212> PRT
<213> Homo sapiens
<400> 109
Tyr Pro Ile Lys Pro Giu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu
1 5 10 15
Leu Asn Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu val Thr
20 25 30
Arg GIn Arg Tyr
35
<210> 110
<211> 33
<212> PRT
<213> Homo sapiens
<400> 110
Glu pro val Tyr Pro Gly Asp Asn Ala Thr Pro Glu GIn Met Ala Gln
1 5 10 15
Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thr Arg Pro Arg
20 25 30
Tyr
<210> 111
<211> 36
<212> PRT
<213> Homo sapiens
<400> 111
Ala Pro Leu Glu Pgo val Tyr Pro Gly Asp Asn Ala Thr Pro Glu Gln
1 10 15
Met Ala GIn Tyr Ala Ala Asp Leu %gg Arg Tyr Ile Asn Met Leu Thr
20

Arg Pro Arg Tyr
35

<210> 112
<211> 20
<212> PRT
<213> Homo sapiens

<400> 112
Mis Lys Glu Asp Thr Leu Ala Phe Ser Géu Trp Gly Ser Pro His Ala
1 5 1

Ala val pPro Arg

20
<210> 113
<211> 8
<212> PRT
<213> Artificial Sequence
<220>

<223> Consensus sequence for Thrombin cleavage site

<221> VARIANT

<222> 1

«223> Position 1 is S, T, an amidic amino acid like N
and Q, a positive amino acid 1ike H, K, and R, an
aromatic hydrophobic amino acid Tlike F, w, and v,
an aliphatic hydrophobic amino acid like, G, P, A,
v, L, I, and M
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<221> VARIANT

<222> 2, 6, 7, 8

<223> position 1, 6, 7, and 8, are independently any
amino acid

<221> VARIANT

<222> 3

<223> Position 3 is F, S, T, an amidic amino acid 1ike N

<221>
<222>
<223>

<2Z21>

<222>
<223>

<400>

or Q, or an aliphatic hydrophobic amino acid Tlike,
G, P, A, V, L, I, and ™

VARIANT
4
Position 4 is K or R

VARIANT

5

Position 5 is S, T, a positive aminc acid like H,
K, and R, or an aliphatic hydrophobic amino acid
Tike, G, P, A, V, L, I, and M

113

Xaa Xaa Xaa Xaa Xad Xaa Xaa Xaa

1

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

<210>

5

114

6

PRT

Artificial Sequence

Thrombin cleavage site

114

Leu val Pro Arg Gly Ser
5

115

6

PRT

Artificial Sequence

Thrombin cleavage site

115

teu val Pro Lys Gly Ser
5

116

6

PRT

Artificial Sequence

Thrombin cleavage site

116
Phe Ile Pro Arg Thr Phe
1 5

117

6

<211>
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<212> PRT
<213> Artificial Sequence

<220>
<223> Thrombin cleavage site

<4Q0> 117
val Leu Pro Arg Sgr Phe
1

<210> 118

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Thrombin cleavage site

<400> 118
Itle val Pro Arg Ser Phe
1 5

<210> 119

<21ll> 6

<212> PRT

<213> Artificial Sequence

<220> )
<223> Thrombin cleavage site

<400> 119
Ite val Pro Arg G%y.Tyf
1

<210> 120

<21i> 6

<212> PRT

<23i3> Artificial Sequence

<220>
<223> Thrombin cieavage site

<400> 120
val val Pro Arg Ggy val
1

<210> 121

<211> 6

<212> PRT

<213> Artificial Seguence

<220> ]
<223> Thrombin cleavage site

<400> 121
val Leu Pro Arg Lgu Ile
1

<210> 122

<211> 6

<212> PRT

<213> Artificial Sequence

17994-pCT-Seglist
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<220>
<223>

<400>

17994-PCT-Seqgl.ist
Thrombin cleavage site

122

val Met Pro Arg Ser Leu
1 5

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

<220>
<223>

<400

123

6

PRT

Artificiatl Sequence

Thrombin cleavage site

123

Met Phe Pro Arg Ser Leu
1 5

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

<220>
<223>

<221>

124

8

PRT

Artificial Seguence

Consensus sequence for Coagulation Factor VIIa
cleavage site

VARIANT

<222> 1

<223>

<221>

Position 1 s an acidic amino acid Tike D and E,
an amidic amino acid Tike N and Q, a basic amino
acid Tike K and R, or an aliphatic hydrophobic
amino acid 1ike, G, P, A, V, L, I, and M

VARIANT

<222> 2

<223>

<221>

Position 2 is Q, S, T, an aromatic hydrophobic
amino acid like F, w and Y, or an aliphatic
hydrophobic amino acid Tike, G, P, A, Vv, L, I, and
M

VARTIANT

<222> 3

<223>

<221>
<222>
<223>

<221>

<222>
<223>

<400>

Position 3 is Q, S, T, or an aliphatic hydrophobic
amino acid like, G, P, A, V, L, I, and M

VARIANT
4
Position 4 is K or R

VARIANT

5, 6, 7 8

pPosition 5, 6, 7, and & are independently any
amino acid

124

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1

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

5

125

8

PRT

Artificial Sequence
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<220>
<223> Coagulation Factor VIIa cleavage site

<400> 125
L{S Leu Thr Arg Aga Glu Thr val

<210> 126

<211> 8

<212> PRY

<213> Artificial Seguence

<220> ) )
<223> Coagultation Factor VIIa cleavage site

<400> 126
Asp Phe Thr arg val val Gly Gly
1 5

<210> 127

<211> 8

<212> PRT

<213> Artificial Sequence

<220> . )
<223> Coagulation Factor VIIa cleavage site

<400> 127
Leu Ser Pro Arg Thr Phe His Pro
1 5

<210> 128

<211> 8

<212> PRT

<213> Aartificial sequence

<220> ) )
<223> Coagulation Factor VIIa cleavage site

<400> 128
Liu ITe GIn Arg Agn Leu Ser Pro

<210> 129

<211> 8

<212> PRT

<213> Artificial sequence

<220> . .
<223> Coagulation Factor VITa cleavage site

<400> 129
Met Ala Thr Arg Lys Met His Asp
1 5

<210> 130

«211> 8

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Coagulation Factor viIa cleavage site
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<400>
1
<210>
<211>
<212>
<213>

<220
<223>

<400>

17994-PCT-Seqglist
130

Leu Gly ITe Arg Ser Phe Arg Asn
5

131

8

PRT

Artificial Sequence

Coagulation Factor vIIa cleavage site

131

Pro Gin Gly Arg Iée val Gly Gly
1

<210
<211>
<212>
<213>

<220>
<223>

<400>

132

8

PRT

Artificial seguence

Coagulation Factor vIIa cleavage site

132

Asn Leu Thr Arg Ige val Gly Gly
1

<210>
<211
<212>
<213>

<220>
<223>

<400>

133

8

PRT

artificial Sequence

Coagultation Factor vIIa cleavage site

133

GIn val val Arg Ile val Gly Gly

1

<Z210>
<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>

5

134

8

PRT

Artificial Sequence

Consenus sequence for Coagulation Factor IXa
cleavage site

VARIANT

1

Positjon 1 is an acidic amino acid like D and E,
an amidic amino acid like N and @, or an aliphatic
hydrophobic amino acid 1ike, G, P, A, Vv, L, I, and
M

VARIANT

2

Position 2 is an acidic amino acid Tike D and E,
an amidic amino acid 1ike N and Q, or an aliphatic
hydrophobic amino acid Tike, G, P, A, V, L, I, and
M

VARTANT
rPage 82



<222>
<223>

<221>
<2272
<223>

<221>
<222>
<223>
<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

17994-PCT-SeqList
3
position 3 is, S, T, an aromatic hydrophobic amino
acid Tike E, w and Y, or an aliphatic hydrophobic
amino acid like, G, P, A, V, L, I, and M

VARIANT

4

Position 4 is K or R
VARIANT

5, 6, 7, B

Positions 5, 6, 7, and 8 are independently any
amino acid

134

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5

135

8

PRT

artificial Sequence

coagulation Factor IXa cleavage site

135

Pro G1n Gly Arg Ile val Gly Gly
1 5

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

<22(0>
<223>

<400>
1
<210>
<211>
<2172>
<213>

<220>
<223>

<400
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

136

8

PRT

Aartificial Sequence

Coagulation Factor IXa cleavage site

136

Pro GIn Leu Arg Met Lys Asn Asn
>

137

8

PRT

artificial Seguence

coagulation Factor IXa cleavage site

137

Asn Leu Thr Arg Iée val Gly Gly

138

8

PRT

artificial Seguence

coagulation Factor IXa cleavage site

138

G1n val val Arg Ile val Gly Gly
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1 5

<210> 139

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Consensus sequence for Coagulation Factor Xa
cleavage site

<221> VARIANT

<222> 1, 6, 7, 8

<223> Positions 1, 6, 7, and 8 are independantly any
aminoc acid

<221> VARIANT

<222> 2

<223> Position 2 is G, A, $, an acidic amino acid like D
and E, an amidic amino acid 1ike @ and N, or an
aromatic hydrophobic amino acid Tike F, w and Y

<221> VARIANT

<222> 3

<223> position 3 is an aromatic hydrophobic amino acid
1ike F, W and Y, or an aliphatic hydrophobic amino
acid }ﬂke G, P, A, V, L, I, and M

<221> VARIANT

<222> 4

<223> Position 4 is K or R

<221> VARIANT

<222> 5

<223> Position 5 is an amidic amino acid like N and Q,
an uncharged amino acid like C, s, and T, or an
aliphatic hydrophobic amino acid like, G, P, A, V,
L, I, and M

<400> 139

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5

<210>
<21l>
<212>
<Z213>

<220>
<223>

<400>

140

4

PRT

Artificial Sequence

coagulation Factor Xa cleavage site

140

Ile Asp Gly Arg
1

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

<220>
<223>

<400>

141

4

PRT

Artificial Sequence

Coagulation Factor Xa cleavage site

141

Ile Glu Gly Arg
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<210> 142

<21i> 8

<212> PRT

<213> Artificial Sequence

<220> _ )
<223> Coagulation Factor Xa cleavage site

<400> 142
I}e Asp Gly Arg Sgr val Gly Gly

<210> 143

<211> 8

<Z212> PRT

<213> Artificial Sequence

<22Q> .
<223> Coagulation Factor Xa cleavage site

<400> 143
Ile Asp Gly Arg Thr val Gly Gly
1 5

<210> 144

<211> 8

<212> PRT

<213> Artificial Seguence

<220> )
<223> Coagulation Factor Xa cleavage site

<400> 144
Ile Asp Gly Arg I%e val Gly Gly

<210> 145
<211> 8

<212> PRT

<213> Artificial Seguence

<220> ) )
<223> Coagulation ractor Xa cleavage site

<400> 145
Ile Glu Gly Arg Sgr val Gly Gly
1

<210> 146

<211~ 8

<212> PRT

<213> Artificial Sequence

<220> ] ;
<223> Coagulation Factor Xa cleavage site

<400> 146
ITe Glu Gly Arg T?r val Gly Gly
1
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<210> 147

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Coagulation Factor Xa

<400> 147
Ile Glu Gly Arg Ile val Gly
1 5

<210> 148

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Coagulation Factor Xa

<400> 148
Pro GIn Gly Arg Ile val Gly
1 5

<210> 149

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Coagulation Factor Xa

<400> 149
Ile Glu Gy Arg Thr Ser Glu
1 5

<210> 150

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> Coagulation Factor Xa

<400> 150
Ile Glu Gty Arg Ile val Glu
1 5

<230> 151

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Coagulation Factor Xa

<400> 151
Tle Asp Gly Arg Ile val Glu
1 5

<210> 152
<211> 8
<212> PRT

17994-PCT-SegList

cleavage site

Gly

cleavage site

Gly

cleavage site

Asp

cleavage site

Gly

cleavage site

Gly
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<213>

<220>
<223>

<400

17994-PCT-%eqlist
Artificial sequence

Coagulation Factor Xa cleavage site
152

Phe Asn Pro Arg Thr Phe Gly Ser
1 5

<210>
<211>
<2172>
<213>

<220>
<223>

<400>

153

8

PRT

Artificial Ssequence

Coagulation Factor Xa cleavage site

153

Phe Asp Glu Arg Thr Phe Gly Leu
1 5

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

<220>
<223>

<400>
1

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

<220>
<223>

<400>
1

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

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

154

8

PRT

Artificial Seqguence

Coaguiation Factor Xa cleavage site
154

I1e Asp Glu Arg Ile val Gly Gly
5

155

8

PRT

Artificial Sequence

Coagulation Factor Xa cleavage site
155

Phe Asn Glu Lys Thr Phe Gly Leu
5

156

8

PRT

Artificial Sequence

consensus sequence for Coagulation Factor XIa
cleavage site

VARTIANT

1

position 1 is an acidic amino acid Tike D or E, a
basic amino acid Tike K and R, or an aliphatic
hydrophobic amino acid Tike, G, P, A, V, L, I, and
M

VARIANT
2z
Position 2 is an acidic amino acid 1ike D or E, an
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<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

17994-pPCT-Seqglist
amidic amino acid 1ike Q and N, a basic amino acid
Tike K and R, an aromatic hydrophobic amino acid
iike F, W and Y, or an aliphatic hydrophobic amino
acid Tike, 6, P, A, VvV, L, I, and ™

VARIANT

3

position 3 is H, an uncharged amino acid tike ¢,
S, and T, an aromatic hydrophobic aminoc acid Tike
F, W and ¥, or an aliphatic hydrophobic amino acid
Tike, G, P, A, V, L, I, and M

VARIANT
4
Position 4 is K or R

VARIANT

5, 8

Positions 5 and 6 are independantly H, an
uncharged aminc acid Tike ¢, 5, and T, or an
aliphatic hydrophobic amine acid like, G, P, A, V,
L, I, and M

VARTIANT

(6)...(6)

position 6 is an acidic amino acid 1ike D and E,
or an aliphatic hydrophobic amino acid 1ike, G, P,
A, V, L, I, and M

VARTIANT

(7)...(7) )

Position 7 is an amidic amino acid Tike Q and N,
an uncharged amino acid Tike C, S, and T, an
aromatic hydrophobic amino acid 1ike F, w and v,
or an aliphatic hydrophobic amino acid 1ike, G, P,
A, V, L, I, and M

156

Xaa Xaa Xda Xaa Xaa Xaa Xaa Xda

i

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

<220>
<223>

<400>

5

157
8

PRT‘ o
Artificial Sequence

Coagulation Factor XIa cleavage site

157

Ala phe Trp Lys Thr aAsp Ala Ser
1 5

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

<220>
<223>

<400>

158

8

PRT

Artificial Sequence

Coagulation Factor Xfa cleavage site

158

Lys Leu Thr Arg Aéa Glu Thr val
1
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<210> 159
<211> 8
<212> PRT
<213> Artificial Sequence

<220> _ i
<223> Coagulation Factor XIa cleavage site

<400> 159
Lys Leu Thr Arg Aéa Glu Thr 1le
i3

<210> 160

<211> 8

<212> PRT

<213> Artificial Sequence

<220> i )
<223> Coagulation Factor XIa tlieavage site

<400> 160
Asp pPhe Thr Arg Vgi val Gly Gly
1

<210> 161

<211l> 8

<212> PRT

<213> Artificial Sequence

<220> i )
<223> Coagulation Factor XIa cleavage site

<400> 161
Glu pPhe Ser Arg V?T val Gly Gly
1

<210> 162

<211> 8

<212> PRT

<213> artificial Ssequence

<220> ) .
<223> Coagulation Factor XIa cleavage site

<400> 182
Lys Leu Thr Arg Aga Glu Thr val
1

<210> 163

<211> 8

<212> PRT

<213> Artificial sequence

<220> ) .
<223> Coagulation Factor XIa cleavage site

<400> 163
Asp Phe Thr Arg Vgi val Gly Gly
1

<210> 164
<211> 8
<212> PRT
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<213>

<220>
<223

<400>

o 17994-PCT-Seqlist
Artificial Sequence

Coagulation Factor XIa cleavage site

164

I}e Lys Pro Arg I;e val Gly Gly

<2310>
<211>
<212>
<213>

<220>
<223>

<400>

165

8

PRT

Artificial Sequence

Coagulation Factor XIa cleavage site

165

Asp Leu His Arg His Ite Phe Trp
1 5

<210
<211>
<212>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>
<220>
<223>

<221>
<222
<223>

<221>

166

8

PRT

Artificial Sequence

Coagulation Factor XIa cleavage site

166

Lys Gln Leu Arg V?W val Asn Gly

167

8

PRT

Artificial sequence

Consensus sequence for Coagulation Factor XiIa
cleavage site

VARIANT

1, 6

positions 1 and & are independantly an uncharged
amino acid 1ike ¢, s, and T, or an aliphatic
hydrophobic amino acid like, G, P, A, V, L, I, and
M

VARTANT

<222> 2

<223>

<221>

Position 2 is anh acidic amino acid like D and E, a
basic amino acid like K and R, an uncharged amino
acid Tike ¢, s, and T, or an aliphatic hydrophobic
amino acid like, G, P, A, V, L, I, and M

VARIANT

<222> 3

<223>

<221>
<222>

position 3 1s a basic amino acid Tike K and R, an
uncharged amino acid Tike €, 5, and T, or an
aliphatic hydrophobic amino acid like, G, P, A, V,
L, I, and M

VARTANT
4
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<223> Position 4 is K or R

<221> VARIANT

<2272> 5, 7, 8

<223> Positions 5, 7 and 8 are independantly an
a1iphatié hydrophobic amino acid 1ike, G, P, A, V,
., L, and M

<400> 167
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 168

<211> 8

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Coagutlation Factor XIIa cleavage site

<400> 168
Pro Gln Gly Arg Ile val Gly Gly
1 5

<210> 169

<21i> 8

<212> PRT

<213> Artificial seguence

<220> . .
<223> Coagulation Factor XIIa cleavage site

<400> 169
Ile Lys Pro Arg Ile val Gly Gly
1 5

<210> 170

<211> 8

<212> PRT

<213> Artificial Seguence

<220> .
<223> Coagulation Factor XIIa cleavage site

<400> 170
Ser Met Thr Arg val val Gly Gly
1 5

<210> 171

<2il> 8

<212> PRT

<213> Artificial Sequence

<220> _ )
<223> Coagulation Factor XIIa c¢leavage site

<400> 171
Thr ser Thr Arg Ile val Gly Gly
1 5

<210> 172
<211> 8
<212> PRT
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<213>

<220>
<223>

<400>

. 17994-PCT-Seqlist
Artificial Seqguence

Coagutation Factor XIIa cleavage site

172

Pro Met Lys Arg teu Thr Leu Gly
1 5

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

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223

<221>
<222>
<223>

<400>

173

8

PRT

Artificial Seguence

Consensus seguence Tor Kallikrein 1 cleavage site

VARIANT

1

Position 1 is an acidic amino acid Tike D and E,
an amidic amino acid Tike @ and N, an uncharged
amino acid like C, s, and T, or an aliphatic
hydrophobic amino acid 1ike, G, P, A, V, L, I, and
M

VARIANT

2,3, 6,7, 8

Positions 2, 3, 6, 7 and 8 are independently any
amino acid

VARIANT

4

position 4 is a positive amino acid 1like H, K, and
R, a large non-polar amino acid like f, I, L, M
and v, or an aromatic hydrophobic amino acid Tike
F, Wand Y

VARIANT
5
pPosition 5 is 5, K, or R

173

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

<210>
<211>
<2172>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<Z220>
<223>

5

174

8

PRT

Artificial Sequence

kKallikrein 1 cleavage site

174

ser Met Thr Arg val val Gly Gly
5

175

8

PRT

Artificial seguence

Kallikrein 1 cleavage site
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<400> 175
Sir Pro Phe Arg Ser Ser Asp Ile
5

<210> 176

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 176
Ser Leu Met Lys Arg Pro Pro Gly
1 5

<210> 177

<211> 8

<212> PRT

<213> artificial Seguence

<220>
<223> Kallikrein 1 cleavage site

<400> 177
Tyr Asp Trp Arg Thr Pro Tyr Leu
1 5

<210> 178

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 178
Ser Pro Phe Arg Ser val Gln val
1 5

<210 179

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 179
ser Pro Phe Arg Thr Pro Tyr Leu
1 5

<210> 180

<211> 8

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Kallikrein 1 cleavage site

<400> 180
Thr Phe His Lys Ala Glu Tyr Arg
1 5
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<210> 181

«<211> 8

<212> PRT

<213> Artificial sequence

<220
<223> Kallikrein 1 cleavage site

<400> 181
Pro Arg Phe Lys Ile ITe Gly Gly
1 5

<210> 182
<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 182
Ile Ser Leu Met Lys Arg Pro Pro
1 5

<210> 183

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Kaliikrein 1 cleavage site

<400> 183
Leu Glu Ala Arg Ser Ala Tyr His
1 5

<210> 184

<211> 8

<212> PRT

<213> Artificial Sequence

<220> )
<223> Kallikrein 1 cleavage site

<400> 184
Glu Ala Lys Arg Ser Tyr His Ser
1 5

<210> 185

<211> §

<212> PRT

<213> artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 185
Pro Asn Arg Trp Ser Thr Gly Ala
i 5

<210> 186
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<211> 8
<212> PRT
<213> Artificial segquence

<220>
<223> Kallikrein 1 cleavage site

<400> 186
Glu Ala pPhe Tyr ser Gin Phe Gly
1 5

<210> 187

<213> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Kallikrein 1 c¢leavage site

<400> 187
Asn Ala Ala Arg Ser Thr Gly Ala
1 5

<210> 188

<211> 8

<212> PRY

<213> Artificial Seguence

<220>
«223> Kallikrein 1 c¢leavage site

<400> 188
Ser Ser Glu Trp Ser Met Pro Tyr
1 5

<210> 189

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 189
Gly Thr Leu Phe Arg Ser Gly Asn
1 5

<210> 190

<211> 8

<Z212> PRT

<213> artificial Sequence

<220>
<223> Kaliikrein 1 cleavage site

<400> 190
Ala Arg Leu Tyr Ser Arg Gly Ala
1 5

<210> 191

<211> 8

<212> PRT

<213> Artificial Sequence
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<220>
<223> Kallikrein 1 cleavage site

<400> 191
Glu Ala ser Arg Ser Ala Thr Leu
1 5

<210> 182

<Z211> B

<212> PRT

<213> Artificial Sequence

<220>
<223> ¥Kallikrein 1 cleavage site

<400> 192
G}u Ala ser Tyr Arg Arg Lys Gin
5

<210> 193

<211i> 8

<Z21Z2> PRT

<213> Artificial Sequence

<220>
<223> Kallikrein 1 cleavage site

<400> 193
Thr Thr Phe Tyr Arg Arg Gly Ala
1 5

<210> 194

<21il> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Kallikrein 1 cleavage site

<4Q0> 194
Ala Ala Trp Tyr Arg Thr Ser Arg
1 5

<210> 195

<21i> 8

<Z212> PRT

<213> Artificial seguence

<220>
<223> Kallikrein 1 cleavage site

<400> 195
Ser Phe His Tyr Arg Met val Gly
1 5

<210> 196

<21]1> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Kallikrein 1 cleavage site
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<400>

17994-PCT-Seqlist
196

Ala Ser Ser Tyr Arg Thr Ser Arg
1 5

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

<220>
<223>

<400>

197

8

PRT

Artificial Sequence

Kallikrein 1 cleavage site

167

Thr Arg Phe Tyr Ser Arg Gly Arg
1 >

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>
1

<210>

<211>

<212>
<213>

198

8

PRT

Artificial Sequence

Kallikrein 1 cleavage site

198

ITe Lys Phe pPhe Ser Ala Gin Thr
5

199

8

PRT

Artificial Seguence

<220>
<223>

<221>
<222>
<223>

<221>
«222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

consensus sequence Tor Protein € cleavage site

VARIANT

1

Position 1 is a basic amino acid like K and R, or
an aliphatic hydrophobic amino acid like, G, P, A,
v, L, I, and M

VARIANT

2

Position 2 is an acidic amino acid Tike D and E,
an amidic amino acid Tike Q and N, a basic amino
acid Tike K and R, or an aliphatic hydrophobic
amino acid like, G, P, A, V, L, I, and M

VARIANT

3,5

positions 3 and 5 is an amidic amino acid Tike Q
and N, a basic amino acid 1ike K and R, an
uricharged amino acid Tike C, S, and T, or an
aliphatic hydrophobic amino acid like, G, P, A, V,
L, I, and ™

VARTIANT
4
position 4 is K or R

VARTIANT
6
Position 6 is an amidic amino acid like Q and N, a
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<221>
<222>
<223>

<221>
222>
<223>

<400
1
<210
«<211>
<212>
<213>

<220>
<223>

<400>

17994-PCT-SeqList
basic aminoe acid tTike K and R, an aromatic
hydrophobic amino acid 1ike F, W and v, or an
aliphatic hydrophobic amino acid Tike, G, P, A, V,
L, I, and ™

VARIANT

(7)...(7 ) . .

pPosition 7 is an amidic amino acid like Q and N, a
positive amino acid Tike H, K, and R, an uncharged
amino acid like C, $, and T, or an aromatic
hydrophobic amino acid like F, w and v

VARIANT

(8)...(8) ] ]

Position 8 is an acidic amino acid like D and E,
an amidic amino acid 1ike @ and N, a basic amino
acid like K and R, an uncharged amino acid like C,
s, and T, or an aliphatic hydrophobic amino acid
Tike, G, P, A, V, L, I, and M

199

Xaa Xaa Xaa Xaa Xada Xaa Xaa Xaa
5

200

8

PRT

Artificial Sequence

Protein C cleavage site
200

Lys Lys Thr Arg Asn Leu Lys Lys
1 5

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

<220>
<223>

<400

201

8

PRT

Artificial Seguence

Protein € cleavage site

201

Leu Asp Arg Arg Gly Leu GlIn Arg
1 5

<72 10>
<211>
<212>
213>

<220>
<223>

<400>
1

<210>

<211>

<212>
<213>

202

8

PRT

Artificial Sequence

Protein C cleavage site
202

et Ala Thr Arg Lvs Met His Asp
5

203

8

PRT

artificial Sequence
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<220>
<223> Protein C cleavage site

<400> 203
Arg Leu Lys Lys Ser GlIn Phe Leu
1 5

<210> 204

<211> 8

<212> PRT

<213> Artificial Ssequence

<220>
<223> Protein C cleavage site

<400> 204
Pro GIn Leu Arg Met Lys Asn ASH
1 5

<210> 205

<211> 8

<212> PRT

<213> Artificial Sequence

<220(>
<223 Protein C cleavage site

<400> 205
val Asp Gin Arg Gly Asn Gln Ile
1 5

<210> 206

<211> B

<21?2> PRT

<213> Artificial Sequence

<220
<223> Protein C cleavage site

<400> 206
ITe Glu Pro Arg Ser Pro Ser GIn
1 5

<210> 207

<Z211> 8

<212> PRT

<213 Artificial Seguence

<220> ) ]
<223> Protein C cleavage site

<400> 207
Lys Lys Thr Arg Ser Pre Lys Thr
1 5

<Z210> 208

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Protein C cleavage site

179%4~PCT-SegList
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<400>

17994-pPCT-Seqglist
208

Liu Asp GIn arg Gly val GIn Arg
5

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

<220>
<223>

<4 00>

209

8

PRT

Artificial seguence

Protein C cleavage site

208

Pro Asp Pro Arg Ser Lys Asn Asn
1 5

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

<220
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>

210

8

PRT

artificial sequence

consensus sequence fTor Plasminogen cleavage site

VARIANT

1, 5, 6

positions 1, 5, and 6 are independantly a positive
amino acid 1ike H, K and R, an uncharged amino
acid like C, s, and T, or an aliphatic hydrophobic
amine acid Eake G, P, A, V, L, I, and M

VARIANT

2

Position 3 is an amidic amino acid Tike N and Q, a
positive amino acid like H, K and R, an uncharged
amino acid like ¢, s, and T or an a11phat1c
hydrophobic amino acid 11ke G, P, A, v, L, I, and
M

VARIANT

<222> 3

<223>

<221>

position 3 is an amidic amino acid Tike N and q,
an uncharged amino acid like C, s, and T, an
aromatic amino acid Tike F, W and Y, Or an
aliphatic hydrophobic amino acid 11ke G, P, A, V,
L, I, and M

VARIANT

<222> 4

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

<222>
<223>

<400>
i

Position 4 is K or R

VARIANT
7
position 7 is any amino acid

VARIANT

(8)...(8)

position & is H, F, Y, R, an uncharged amino acid
Tike ¢, s, and T, an aliphatic hydrophobic amino
acid Tike, G, P, A, V, L, I, and M

210

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5
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<210> 211

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 211
Gly Glu Ala Arg Gly Ser val Ile
1 5

<210> 212

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Plasminogen cleavage site

<400> 212
Gly His Ala Arg teu val His val
1 5

<210> 213

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> plasminogen cleavage site

<400> 213
Ala Glu Phe Arg His Asp Ser Gly
1 5

<210> 214

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 214
His His GIn Lys Leu val Phe Phe
1 5

<210> 215

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 215
Gly Ser Asn Lys G%y Ala Leu Leu
1

<210> 216
<211> 8

17994-pCT-SeqgList
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<212> PRT
<213> Artificial sequence

<220>
<223> Plasminogen cleavage site

<400> 216
arg Ala Gln Arg Ser Ala Gly Ala
1 5

<210> 217

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 217
Ala phe Trp Lys Thr Asp Ala ser
1 5

<210> 218

<211> 8

<212> PRT

<213> artificial seguence

<220>
<223> PTasminogen cleavage site

<400> 218
Met Ser Met Arg val Arg Arg His
1 5

<210> 219

<21i> 8§

<212> PRT

<213> Artificial sSequence

<220>
<223> Plasminogen cleavage site

<400> 219
Arg Gly val Arg Arg Thr Ala Ser
1 5

<210> 220

<211> 8

<212> PRT

<213> artificial Sequence

<220> .
<223> Plasminogen cleavage site

<400> 220
Aig Ala Ala Arg Sgr Gln Cys Thr

<210> 221

<211> 8

<Z212> PRT

<213> Artificial Sequence

17994-pCT-Seqglist
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<220>
<223> pPlasminogen cleavage site

<400> 221
Pio GIn ser Arg Ser val Pro Pro

5
<210> 222
<211> 8
<212> PRT
<213> Artificial Seguence
<220>

<223> Plasminogen cleavage site

<400> 222
Pro Tyr Leu Lys val Phe Asn Pro
1 5

<210> 223

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> plasminogen cleavage site

<400> 223
Leu Ser Phe Arg Ala Arg Ala Tyr
1 5

<210> 224

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> pPlasminogen cleavage site

<400> 224
P;o Gln Leu Arg Agg Gly Trp Arg

<210> 225

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> pPlasminogen cleavage site

<400> 225
Glu Asp AsSn Arg Asp Ser Ser Met
1 5

<210> 226

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasmincgen cleavage site

17994-PCT-Seql.ist
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<400> 226
Liu ser Phe Arg A;a Arg Ala Tyr

<210> 227

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 227
Phe Arg Ala Arg Ala Tyr Gly Phe
1 5

<210> 228

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 228
Tyr Gly Phe Arg Giy Pro Gly Pro
1 5

<210> 229

<211> 8

<212> PRT

<213> Artificial Sequence

<220> i )
<223> Plasminogen cleavage site

<400> 229
ITe Thr Phe Arg Mgt Asn val Ala
1

<210> 230

<211> 8

<212> PRT

<213> artificial Seguence

<220>
<223> Plasminogen cleavage site

<400> 230
Thr His Glu Lys Gly Arg Gln Ser
1 5

<210> 231

<211> 8

<212> PRT

<213> Artificial Sequence

<220> _ _
<223> Plasminogen cleavage site

<400> 231
Pro Arg Leu Lys Ala Arg Ala Gly
1 5

17984-PCT-Seqglist
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<210> 232

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> plasminogen cleavage site

<400> 232
Pio Lys Ala Lys Ser His Ala Pro
5

<210> 233

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Plasminogen cleavage site

<400> 233
PEO Ser His Lys Glu Gly Pro Gin
5

<210> 234

<211> 8

<212> PRT

<213> Artificial Sequence

<220> i
<223> plasminogen cleavage site

<400> 234
teu Phe Glu Lys Lgs val Tyr Leu
1

<210> 235

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 235
Ala Asp Gly Lys Lys Pro Ser Ser
1 5

<210> 236

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Plasminogen cleavage site

<400> 236
Pro Arg Phe Lys Iée 1le Gly Gly
1

<210> 237

17994-pPCT-Seglist
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<211> 8
<Z212> PRT
<213> Artificial Sequence

<220>
<223> Plaswminogen cleavage site

<400> 237
Pro GIn Phe Arg Ile Lys Gly Gly
1 5

<210> 238
<211> 8

<212> PRT

<213> artificial Sequence

<220> )
<223> Plasminogen cleavage site

<400> 238
Pro Arg Cys Arg His Arg Pro His
1 5

<210> 239

<211> 8

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Plasminogen cleavage site

<400> 239
Lys Gly Tyr Arg Sgr Gln Arg Gly
1

<210> 240

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> Plasminogen cleavage site

<400> 240
asp val Ala Gin phe val Leu Thr
1 5

<210> 241

<211> B

<212> PRT

<213> Artificial sequence

<220>
<223> Consensus sequence for MMP-2 cleavage site

<221> VARIANT

<222>1, 3, 4, 6, 7, 8

<223> pPositions 1, 3, 4, 6, 7, 8 are independantly any
amino acid

<221> VARIANT

<222> 2 )
<223> Position 2 is P, A, V, L, or I
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<221> VARIANT
<222> 5
<223> Position 5 is v, L, I, F, or Q

<400> 241
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 242

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 242
GIn Pro val ser val Lys val Gly
1 5

<210> 243

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 243
Arg Gly val Gly Tle Lys Ser Thr
1 5

<210> 244

<211> 8

<212> PRT

<213%3> Artificial Sequence

<220>
<223> MMp-2 cleavage site

<400> 244
phe val Asp Cys Leu Ile Glu Gin
1 5

<210> 245

<211l> 8

<2%12> PRT

<213> Artificial Seguence

<220>
<223> MMp-2 cleavage site

<400> 245
val Pro Ala Gly Asn Trp val Leu
1 5

<210> 246

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> MMP-2 cleavage site
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<400> 246
T{r His Ala Asp Ile Tyr Asp Lys
5

<210> 247

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMp-2 cleavage site

<400> 247
Arg Ala Cys Arg teu Ala Lys Ala
1 5

<210> 248

<211> 8

<212> PRT

<213> artvificial Sequence

<220>
<223> MMp-2 cleavage site

<400> 248
Gin 61y Ala Tyr GIn Glu Ala Phe
1 5

<210> 249

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMp-2 cleavage site

<4Q0> 249
Asp val Leu Ser Lgu Leu Glu Lys
1

<210> 250

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Mmp-2 cleavage site

<400> 250
Thr Leu Asp Asp Leu ITe Met Ala
1 5

<210> 251

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>
<223> MMP-2 cleavage site

<400> 251
His Ile Ser Ser Leu Ile Lys Leu

17994-PCT-Seqlist
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<210> 252

<213> B

<212> PRT

<213> artificial sequence

<220>
<223> MMP-2 cleavage site

<400> 252
ASp Pro Asn Asn Leu Leu Asn Asp
1 5

<210> 253

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> MMP-2 cleavage site

<400> 253
Pro val GIn Pro GIn GlIn Ser Pro
1 5

<210> 254

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> MMP-2 cleavage site

<400> 254
Lys Pro Lys Thr Ile Thr Gly Pro
1 5

<210> 255
<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> mMMP-2 cleavage site

<400> 255
val val His Pro Leu val Leu Leu
1 5

<210> 256

<211i> 8§

<212> PRT

<213> Artificial sequence

<220>
<223> MMP-2 cleavage site

<400> 256
His Pro Leu val Leu Leu Ser val
i 5

17994-PCT-Seqhist
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<210> 257

<211> 8

<212> PRYT

<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 257
Ala val Ala Leu Lgu Ile Gly Pro
1

<210> 258

<Z211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> MMP-2 cleavage site

<400> 258
G{n Pro Leu GIn Lgu Leu Asp Ala

<210> 259

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 259
Tyr Ile Gln Gly I%e Asn Leu val
1

<210> 260

<211> 8

<212> PRT

<213> Artificial sequence

<2 20>
<223> MMP-2 cleavage site

<400> 260
Lﬁu Pro Gin Glu Tle Lys Ala Asn
5

<210> 261

<211> 8

<212> PRT

<Z213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 261
Asn Ile Ser Asp Leu Thr Ala Ala
1 5

<210> 262
<Z211> 8
<212> PRT

1799%94-PCT-SeqlList
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<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 262
Lys Pro Arg Ala Leu Thr Ala Leu
1 5

<210> 263

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 263
Ala Pro Ser Trp Leu Leu Thr Ala
1 5

<210> 264

<211> 8

<212> PRT

<213 artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 264
Ala val Arg Trp Leu Leu Thr Ala
1 5

<210> 265

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> MMP-2 cleavage site

<400> 265
Ala val Ser Trp Leu Leu Thr Ala
1 5

<210> 266

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> MMP-2 cleavage site

<400> 266
ser Leu Arg Arg Leu Thr Ala Ala
1 5

<210> 267

<211> 8

<212> PRT

<213> Artificial Seguence

<220>

17994-PCT-SeqgList
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<223> MMP-2 cleavage site

<400> 267
Ser Leu Ser Arg Leu Thr Ala Leu
1 5

<210> 268

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 268
Arg Tyr Ser Ser Lgu Thr Ala Ala
1

<210> 269

<211l> 8§

<212> PRT

<213> Artificial Sequence

<220> )
<223> MMP-2 cleavage site

<400> 269
Ser Leu Ala Tyr Tyr Thr Ala Leu
1 5

<210> 270

<211> 8

<212> PRT

<213> Artificial Sequence

<220
<223> MMP-2 cleavage site

<400> 270
Ser Leu Arg Tyr Tyr Thr Ala Ala
i 5

<210> 271

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-2 cleavage site

<400> 271
Ser Pro Ala Tyr Tgr Thr Ala Leu
1

<210> 272

<211> 8

<212> PRT

<213> Artificial Seguence

<220> )
<223> MMP-Z cleavage site

<400> 272

17994-pPCT-Seqglist
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Met His Lys Ala teu Thr Ala Ala
1 5

<210> 273

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> MMP-2 cleavage site

<400> 273

Leu Arg Leu Ala Ile Thr Ala Leu

1 5

<210> 274

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Consensus sequence Tor MMP-9 cleavage site

<221> VARIANT

<222> 1

<223> Position 1 is F, an acidic amino acid tike D and
E, an amidic amino acid 1ike N and Q, a positive
amino acid 1ike H, K, and R, an uncharged amino
acid 1ike ¢, s, and T, or an aliphatic hydrophobic
amino acid like, G, P, A, V, L, I, and M

<221> VARIANT

<222> 2

<223> Position 2 is F, Y, S, T, an acidic amino acid
1ike D and E, an amidic amino acid 1ike N and Q, a
positive amino acid like H, K, and R, or an
aliphatic hydrophobic amino acid like, G, P, A, V,
L, I, and M

<221> VARIANT

<222> 3, 8

<223> positions 3 and 8 are independantly F, Y, an
acidic amino acid 1ike D and E, an amidic amino
acid Tike N and Q, a positive amino acid Tike H,
K, and R, an uncharged amino acid Tike C, S, and
T, or an aliphatic hydrophobic amino acid 1ike, G,
P, A, V, L, I, and M

<221> VARIANT

<222> 4, 6, 7

<223> Positions 4, 6 and 7 are independantly any amino
acid

<221> VARIANT

<222> 5

<223> Position 5 is S, T, an acidic amino acid Tike D
and £, an amidic aming acid Tike N and Q, a
positive amino acid Tike H, K, and R, an aromatic
h¥drophobic amino acid 1ike F, W, and Y, or an
aliphatic hydrophobic amino acid Tike, G, P, A, V,
L, I, and M

<400> 274

1

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5
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<210> 275

<2il> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 275
Ile Pro Glu Asn Phe pPhe Gly val
1 5

<210> 276

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 276 )
Met Asp Ile Ala ITe His His Pro
1

5
<210> 277
<211> 8
<212> PRT
<213> Artificial Sequence
<220>

<223> MMP-9 cleavage site

<400> 277
ser Pro Ser Arg Leu Phe Asp GlIn
1 5

-<210> 278

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 278
Ser Glu Met Arg Leu Glu Lys Asp
1 5

<210> 279

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 279
Phe Ser val Asn Leu Asp val Lys
1 5

<210> 280
<211> 8

17994-PCT-SeqList
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<212> PRT
<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 280
Agg Leu Phe Asp Gln Phe Phe Gly
5

<210> 281

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 281
phe pPhe Gly Glu His Leu Leu Glu
1 5

<210> 282

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 282
Gly Leu Ser Glu Met Arg Leu Glu
1 5

<210> 283

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> MMP-9 cleavage site

<400> 283
ser Pro Glu Glu Leu Lys val Lys
1 5

<210> 284

<211> 8

<212> PRT

<213> Artificial Sequence

<220> )
<223> MMP-9 cleavage site

<400> 284 _
Asp val Ite Glu val #His Gly Lys
1 5

<210> 285

<211> 8

<21Z2> PRT

<213> artificial Sequence

17994-pCT-Seqlist
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<220>
<223> MMP-9 cleavage site

<400> 285
Glu val His Gly Lys His Glu Glu
1 5

<210> 286

<211> 8

<Z212> PRT

<213> Aartvificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 286
Aip Glu His Gly Pge Ile Ser Arg

<210> 287

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> MMP-9 clieavage site

<400> 287
Gly Glu His Leu Lgu Glu Ser Asp
1

<210> 288

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> MMP-9 cleavage site

<400> 288
Pge His Arg Lys Tﬁr Arg Ile Pro

<210> 289

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
«223> MMP-9 cleavage site

<400> 289
Gly Pro Arg Lys G;n val ser Gly
1

<210> 290

<211> 8

<212> PRT

<213> Artificial Ssequence

<220> .
<223> MMP-9 cleavage site

17994-PCT~Seqlist
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<400> 290
Liu ser Pro Phe Tgr Leu Arg Pro

<210> 291

<211l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 291
Pro Pro Ser Phe Leu Arg Ala Pro
1 5

<210> 292

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> MMP-9 cleavage site

<400> 292
Asn Pro Leu Glu Asn Ser Gly Phe
1 5

<210> 293

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> mMP-9 cleavage site

<400> 293
val Pro Tyr Gly Leu Gly Ser Pro
1 5

<210> 294

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 2594
Pro Pro Leu Lys Leu Met His Ser
1 5

<210> 295

<211> 8

<212> PRT

<213> Artificial Seguence

<220> i
<223> MMP-9 cleavage site

<400> 295
61y Pro Glu Gly Lgu Arg val Gly

17994-PCT-Seqglist

pPage 117



<210> 296

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 296
Pge Met Lys Gly Leu Ser Lys Ala
5

<210> 297

<211> 8

<212> PRT

<213> Artificial Sseqguence

<220>
<223> MMP-9 cleavage site

<400> 297
val val Thr ¢ly val Thr Ala val
1 5

<210> 298

<211> 8

<212> PRT

<213> Artificial Sequence

<22(>
<223> MMP-9 cleavage site

<400> 298
Ala ITe Ile Gly Leu Met val Gly
1 5

<210> 299

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400 299
Ser Asp Ley Gly Leu Thr Gly Ile
1 5

<210> 300

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMP-8 cleavage site

<400> 300
val Pro Tyr Gly Leu Gly Ser Pro
1 5

<210> 301

17994-pPCT-Seglist
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<211> 8
<212> PRT
<213> Artificial Ssequence

<220>
<223> MMP-9 cleavage site

<400> 301
G;y Ala Ala Gly Vg? Lys Gly Asp

<210> 302

<211> 8

<212> PRT

<213> artificial Seguence

«<220>
<223> MMP-9 cleavage site

<400> 302
Gly Pro Thr Gly Lgs GIn Gly Asp
1

<210> 303

<211> 8§

<212> PRT

<213> Artificial Sequence

<220>
<223> MmP-9 cleavage site

<400> 303
Gly Pro Ser Gly Asp Gln Gly Ala
1 5

<210> 304

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>
«223> MMP-9 cleavage site

<400> 304
Gly Pro Ser Gly pPhe Pro Phe Pro
1 5

<210> 305

<211> 8

<212> PRT

<213> Aartificial Seguence

<220>
<223> MMP-9 cleavage site

<400> 305
Gly Ala pPro Gly phe Pro Gly Pro
1 5

<210> 306

<211> 8

<212> PRT

<213> Artificial sSequence
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<220>
<223> MMP-9 cleavage site

<400> 306
G;y Ala Pro Gly Agn Arg Gly phe

<210> 307

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMpP-9 cleavage site

<400> 307
Gly Leu Arg Gly Géu Arg Gly Glu
1

<210> 308

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> MMP-9 cleavage site

<400> 308
Gly Pro pPro Gly Ser Gln Gly Asn
1 5

<210> 309
<211> 8

<212> PRY

<213> Artificial Sequence

<220> .
<223> MMP-9 cleavage site

<400 309
Gly Pro Ala Gly ng Gin Gly Ala
1

<210> 310

<21l> 8

<212> PRT

<213> artificial sequence

<220>
<223> MMP-9 cleavage site

<400> 310
Gly Pro Pro Gly Lgs Asp Gly Thr
1

<210> 311

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site
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<400> 311
Gly GIn Pro Gly Sgr Pro Gly Ser
1

<210> 312

<211> 8

<212> PRY

<213> Artificial Seguence

<220>
<223> MMP-9 cleavage site

<400> 312
G}y ser Pro Gly Tgr Gln Gly Pro

<210> 313

<211> 8

<212> PRT

<213 Artificial Seguence

<220>
<223> MMP-9 cleavage site

<400> 313
Gly Pro val ser A%a val Leu Thr
1

<210> 314

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 314
Gly Pro Leu Gly Met Leu Ser Giln
1 5

<210> 315

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> MMP-9 cleavage site

<400> 315
Gly Pro Leu Gly Mgt Trp Ala Gln
L

<210> 316

<21i> 8

<212> PRT

<213> Artificial Sequence

<220> )
<223> MMP-9 cleavage site

<400> 316
Gly Pro GIn Gly Ile Phe Gly GlIn
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
1

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

<220>
<223>

<400>
1

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

<220>
<223>

<400>
1

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

<220>
<223>

<221>
<222>
<223>

<221>
<222
<223>

<221>
<222>
<223>

<221>
<222>

<400>

17994-PCT-Seqglist

317

8

PRT

Artificial Sequence

MMP-9 cleavage site

317

Leu Pro Arg Ser Ala Lys Glu Leu
5

318

8

PRT

Artificial Sequence

MMP-9 cleavage site

318

Asn Ser Phe Gly Leu Arg Phe Gly
5

319

8

PRT

Artificial Sequence
MMP-9 cleavage site

319

Arg Ala ITe His Ile Asn Ala Glu
5

320
8

PRT
Artificial Ssequence

consensus sequence for Furin cleavage site

VARIANT

1

position 1 is R, I, or A
VARIANT

2,5, 6,7, 8

positions 2, 5, 6, 7, and 8 are independantly any
amino acid

VARTANT
3
Position 3 is R, K, A, or P

VARIANT
0)...(®

320

Xaa Xaa Xaa Arg Xaa Xaa Xaa Xaa
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<210> 321

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 321
Arg Pro Arg Arg Ala Lys Arg Phe
1 5

<210> 322

<211> 8

<212> PRT

<213> artificial Sequence

<220> )
«223> Furin cleavage site

<400> 322
Arg Lys Lys Arg Gly Leu Tyr Ala
1 5

<210> 323
<211> 8§

<212> PRT

<213> Artificial Sequence

<220> )
<223> Furin cleavage site

<400> 323
Agg Glu Arg Arg Arg Lys Lys Arg
5

«210> 324
<211> 8

<212> PRT

<213> aArtificial Sequence

<220> .
<223> Furin cleavage site

<400> 324
Arg Lys Lys Arg Gly Leu Tyr Ala
1 5

<210> 325
<211> 8

<212> PRT

<213> artificial sequence

<220> )
<223> Furin cleavage site

<400> 325
Arg Lys Lys Arg Thr Thr ser Ala
1 5
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<210> 326

<21l> 8

<212> PRT

«213> Artificial Seguence

<220>
<223> Furin cleavage site

<400> 326
Arg His Lys Arg Giu Thr Leu Lys
1 5

<210> 327
<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 327
Arg Leu Lys Arg Asp val val Thr
1 5

<210> 328

<211> 8§

<212> PRT

<213> Artificial sequence

<220>
<223> Furin c¢leavage site

<400> 328
Arg Met Lys Arg Glu Asp Leu Asn
1 5

<210> 329

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 329
Arg Ala Lvs Arg P?e Ala ser lLeu
1

<210> 330

<21l> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Furin cleavage site

<400> 330
Arg LyS Lys Arg P?e val ser Ser
1

<210> 331
<211> 8
<212> PRT
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<213>

<220>
<223>

<400>

Artificial Sequence

Furin cleavage site

331

Arg Thr Lys Arg Phe Leu Ser Tyr
1 5

<210>
<211>
«<212>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1
<210>
<Z21l>
<212>
<Z213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1
<210
<Z211>
<212>
<213>

<220>

332

8

PRT

Artificial Seguence

Furin cleavage site

332

Arg Arg Ala Arg Sgr val Asp Gly

333

8

PRT

artificial Sequence
Furin cleavage site

333

val Phe Arg Arg Asp Ala His Lys
5

334

8

PRT

Artificial seguence

Furin cleavage site

334

val phe Arg Arg Glu Ala His Lys
5

335

8

PRT

Artificial Ssequence

Furin cleavage site

335

Arg val Ala Arg Asp Ile Thr Met
5

336

8

PRT

artificial sequence
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<223> Furin cleavage site

<400> 336
Arg Ile Ser Arg Sgr Leu Pro Gin
1

<210> 337
<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Furin cleavage site

<400> 337
Arg Ser Arg Arg Ala Ala Thr Ser
1 5

<210> 338

<211> B

<212> PRT

<213> Artificial sequence

<220> _
<223> Furin cleavage site

<400> 338
Arg Ala Lys Arg Ser Pro Lys His
1 5

<210> 339

<21i> B

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 339
Phe Trp His Arg Gly val Thr Lys
1 5

<210> 340

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 340
Ala Lys Arg Arg T?r LYs Arg Asp

<210> 341

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 341
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Ala Lys Arg Arg Aga Lys Arg Asp
1

<210> 342

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 342
Ala Lys GIn Arg Ala Lys Arg Asp
1 5

<210> 343

<213> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 343
Aig asp val Arg Gty Phe Ala ser
5

<210> 344

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Furin cleavage site

<400> 344
Arg Lys Arg Arg Ser val Asn Pro
i 5

<210> 345

<211> B

<212> PRT

<213> Artificial Sequence

<220> ) i
<223> Furin cleavage site

<400> 345
Arg Gln Lys Arg Phe val Leu Ser
1 5

<210> 346

<211l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Furin cleavage site

<400> 346
Arg Ser Lys Arg Sgr Leu ser Cys
1
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<210>
<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<227>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
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347

8

PRT

Artificial Sequence

Consensus sequence for u-PA cleavage site

VARIANT

1,5, 8 . .
positions 1, 5, and 8 are independantly any amino
acid

VARIANT

2, 7

positions 2 and 7 are independantly an uncharged
amino acid like ¢, S, and T, an aromatic amino
acid Tike F, w, and v, or an aliphatic hydrophobic
amino acid like, G, P, A, VvV, L, I, and M

VARTANT

3

Position 3 is an amidic amino acid Tike N and Q,
an uncharged amino acid like C, s, and T, or an
aliphatic hydrophobic amino acid Tike, G, P, A, V,
L, I, and ™

VARIANT
4
Position 4 is K or R

VARIANT

<222> b

<223>

<400>

<210>
<211>
<212>

position & is a basic amino acid like K and R, an
aromatic amino acid like F, W, and Y, or an
aliphatic hydrophobic amino acid 1ike, G, P, A, V,
L, I, and M

347
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 3
348
8
PRT
Artificial Sequence

<213>

<220>
<223>

<400

u-PA cleavage site

348

Gly ser Gly Lys Sgr Ala Thr Leu
1

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

<220>
<223>

<400>

349

8

PRT

Artificial Seguence

u-PA cleavage site

349

GIn Arg Gly Arg Ser Ala Thr Leu
1 5
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<210> 350

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> u-PA cleavage site

<400> 350
Arg Gly Ser val Ile Leu Thr val
1 5

<210> 351

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 351
Pro Ser Ser Arg Arg Arg val Asn
1 5

<210> 352

<211> §

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 352
Cys Pro Gly Arg val val Gly Gly
1 5

<210> 353

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 353
Pro Gly Ala Arg Gliy Arg Ala Phe
1 5

<210> 354

<211> 8

<212> PRY

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 354

Ser Ser Ser Arg Gly Pro Thr His
1 5

<210> 355
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<211> 8
<212> PRT
<213> Artificial Sequence

<220> .
<223> u-PA cleavage site

<400> 355
val Ser Asn Lys Tyr Phe Ser Asn
1 5

<210> 356
<211> 8

<212> PRT

<213> Artificial seguence

<220> )
<223> u-PA cleavage site

<400> 356
Asn Ser Gly Arg Ala val Thr Tyr
1 5

<210> 357

<211> 8

<212> PRT

<213> Artificial Ssequence

<220>
<223> u-PA cleavage site

<400> 357
Thr Tyr Ser Arg Ser Arg Tyr Leu
1 5

<210> 358

<211> &

<212> PRT

<213> Artificial Seguence

<220>
«223> u-PA cleavage site

<400> 358
Asn Ser Gly Arg Ala val Thr Tyr
1 5

<210> 359

<21i> 8

<212> PRT

<213> Artificial sequence

<220>
<223> u-PA cleavage site

<400> 359
Pro Ser Gly Arg Gly Arg Thr Leu
1 5

<210> 360

<211> 8

<212> PRT

<213> artificial Sequence
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<220>
<223> u-PA cleavage site

<400> 360
Ala Gly Ser arg Ala val Tyr Tyr
1 5

<210> 361

<211> 8

<212> PRT

<213> Artificial Sequence

<220> )
<223> u-PA cleavage site

<400> 361
Thr Tyr Gly Arg Ser Arg Thr Asn
1 5

<210> 362

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 362
Asn Ser Ser Arg Gly val Tyr lLeu
1 5

<210> 363

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 363
Pro Ser Ser Arg Ser val Tyr Asn
1 5

<210> 364

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site

<400> 364
Ala Ser Gly Arg G;y Arg Thr Tyr
1

<210> 365

<211i> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> u-PA cleavage site
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<400>
1
<210>
<211>
<Z212>
<213>

<220
<223>

<400>
i
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400

17994-pCT-SeqgList
365

Thr Ser Ser arg Ala val Tyr Leu
5

366

8

PRT .

Artificial Sequence
u-PA cleavage site
366

Asn Ser Gly Arg Ser Arg Thr Leu
5

367

8

PRT

Artificial Sequence

u-PA cleavage site

367

val ser Gly Arg Ige Arg Thr Gly

368

8

PRT

Artificial Sequence

u-PA cleavage site
368

Ser ser Gly Arg Ile Arg Thr val
1 5

<210>
<211>
<Z212>
<213>

<Z220>
<223>

<221>

<222>
<223>

<221>

369

8

PRT

artificial Sequence

Consensus seqguence for t-PA cleavage site

VARTANT

1, 2,3,5,6,7,8

positions 1, 2, 3, 5, 6, 7, and 8 are
independantly any amino acid

VARIANT

<222> 4

<223>
<400>
1

<210>

position 4 1s K or R

369

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5

370
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<211> 8
<212> PRT
<213> Artificial Sseguence

<220>
<223> t-PA cleavage site

<400> 370
Asn Ala Leu Arg Tyr Ala Pro Asp
1 5

<210> 371

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> t-PA cleavage site

<400> 371
Cys Pro Gly Arg val val Gly Gly
1 5

«210> 372

<211> 8

<212> PRT

<213> Artificial Ssequence

<220>
<223> t-PA Ccleavage site

<400> 372
Pro G1n pPhe Arg Ile Lys Gly Gly
1 5

<210> 373

<211> 8

<214> PRT

<213> artvificial Sequence

<220>
<223> t-PA cleavage site

<400> 373
Ala Leu Ser Arg Met Ala val Leu
1 5

<210> 374

<211> 6

<212> PRT

<213> Aarvificial Seguence

<220>
<223> Consensus sequence for Tryptase-epsilon cleavage
site

<221> VARIANT
<222> 1
<223%3> Position 1 is K or R

<221> VARIANT

<222> 2, 3, 4, 5

<223> Positions 2, 3, 4, and 5 are tindependantly an
aliphatic hydrophobic amino acid like, G, P, A, V,
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L, T, and M

<221> VARIANT
<222> 6
<223> Position 6 is D or £

<400> 374
Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 375

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Tryptase-epsilon cleavage site

<400> 375
arg val val Gly Gly Glu
1 5

<210> 376

<211> 6

«212> PRT

<213> Artificial seguence

<220>
<223> Tryptase-epsilon cleavage site

<400> 376
Arg Ile val Gly Ggy Glu
1

<210> 377

<211> 6

<212> PRT

<213> Artificial Sequence

<220> )
<223> Tryptase-epsileon cleavage site

<400> 377
Arg Ile Ile Gly Gly Glu
1 5

<210> 378

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Tryptase-epsilon cleavage site

<400> 378
Arg val val Gly Gly Asp
1 5

<210> 379

<211> 6

<212> PRT

<213> Artificial sequence
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<220>
<223> Tryptase-epsilon cleavage site

<400> 379
Arg ITe val Gly Gly Asp
1 5

<210> 380

<21l1> 6

<212> PRT

<213> artificial Sequence

<220> .
<223> Tryptase-epsilon cleavage site

<400> 380
Agg Ile Ile Gly G;y ASD

<210> 381

<21l> 6

<212> PRT

<213> artificial Seqguence

<220 i
<223> Tryptase-epsilon cleavage site

<400> 381
L{s val val Gly Ggy Glu

<210> 382

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Tryptase-epsilon cleavage site

<400> 382
L{S ITe val Gly Géy Glu

<210> 383

<211> b

<212> PRT

<213> Artificial Sequence

<220> ]
«223> Tryptase-epsilon cleavage site

<400> 383
L{s ITe Ile Gly G;y Glu

<210> 384

<211> 6

<212> PRT

<213> Artificial $Seguence

<220> ) .
<223> Tryptase-epsilon cleavage site
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<400> 384
Lys val val Gly Gly Asp
1 5

<210> 385

<21l> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Tryptase-epsilon cleavage site

<400> 385
L{s Ile val Gly Gly Asp
5

<210> 386

<211> 6

<212> PRT

<213> Artificial Sequence

<22(>
<223> Tryptase-epsilon cleavage site

<400> 386
L{s Ile Ile Gly Ggy Asp

<210> 387

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> consensus sequence for mMCP-7 cleavage site

<221> VARIANT

<222> 1, 5,6, 7, 8

<223> positions 1, 5, 6, 7, and 8 are independently any
amino acid

<221> VARIANT

<222> 2

<223> Potition 2 is an amidic amino acid tike N or @, or
an aliphatic hydrophobic amino acid like, G, P, A,
vV, L, I, and M

<221> VARIANT

<222> 3

<223> Position 3 is an aliphatic hydrophobic amino acid
Tike, G, P, A, V, L, I, and M

<221> VARIANT
<222> 4
<223> Position 4 is K or R

<400> 387
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 388

<211> 8

<212> PRT

<213> Artificial Seguence
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<220>

<223> mMCP-7 cleavage site
<400> 388

Liu Ser Ser Arg GIn Ser Pro Gly

5

<210> 389

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>

<223> mMCP-7 cleavage site

<400> 389

Leu Gln Ala Arg Gly Ala ser Leu
1 5

<210> 390

<21l> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> mMCP-7 cleavage site

<400> 390

Leu Gly Pro Lys Ala Ile Thr Met
1 5

<210> 391

<211> 8

<212> PRYT

<213> Artificial Sequence

<220>
<223> mMCP-7 cleavage site

<400> 391
Leu Gly Pro Arg Ser Ala val Tyr
1 5

<210> 392

<2il> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Consensus sequence for ECE-1 cleavage site

<221> VARIANT

<222> 1, 2, 3, 4, 6, 7, 8

<223> Positions 1, 2, 3, 4, 6, 7, and 8 are
independantly any amino acid

<221> VARIANT

<222> 5 .
<223> Position 5 is F, L, I, V, Oor Y
<400> 392
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
i 5

rPage 137



<210> 393

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> ECE-1 cleavage site

<400> 393
His GIn Lys Leu val Phe Phe Ala
1 5

<210> 394
<211> 8

<212> PRT

<213> Artificial sequence

<220>
<22%> ECE-1 cleavage site

<400> 394
His His GIn Lys Leu val Phe Phe
1 5

<210> 395

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage site

<400> 395
tys Leu val Phe phe Ala Glu Asp
1 5

<210> 396

<21i> 8

<212> PRT

<213> Artificial sequence

<220>
<223> ECE-1 cleavage site

<400> 396 .
Asp Arg val Tyr Ile His Pro Phe
1 5

<210> 397

<211> 8

<2i2> PRT

<213> Artificial seguence

<220>
<223> ECE-1 cleavage site

<400> 397

Tyr I1e His Pro Phe His Leu val
1 5

<210> 398
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<211> 8
<212> PRT
<213> Artificial Seqguence

<220>
<223> ECE-1 cleavage site

<400> 398
T{r Gly teu Gly Ser Pro Arg Ser
5

<210> 399

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> ECE-1 Cleavage site

<400> 399
Thr pro Glu His val val Pro Tyr
1 5

<210> 400

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage site

<400> 400
Asp Ile Ile Trp val Asn Thr Pra
1 5

<210> 401

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> ECE-1 cleavage site

<400> 401
Asp Ile Ile Trp Ile Asn Thr Pro
1 5

<210> 402

<211> 8

<21Z2> PRT

<213> Artificial sequence

<220>
<223> ECE-1 cleavage site

<4Q0> 402
Cys His Leu Asp Ile Ile Trp val
1 5

<210> 403

<211> 8

<212> PRT

<213> Artificial Sequence
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<220>
<223> ECE-1 cleavage site

<400> 403
His Leu Asp ITe Ile Trp val Asn
1 5

<210> 404

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> ECE-1 cleavage site

<400> 404
Cys val Tyr Phe Cys His Leu Asp
1 5

<2310> 405

<211> 8

<21Z2> PRT

<213> Artificial Seguence

<220>
<223> ECE-1 cleavage site

<400> 405
Ser Cys Ser Ser Leu Met Asp LyS
1 5

<210> 406

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage site

<400> 406
Glu Cys val Tyr Pge Cys His Leu
1

<210> 407

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage s5ite

<400> 407
Arg Ser Lys Arg Cys Ser Cys Ser
1 5

<21> 408

<21l> 8

<212> PRT

<213> Artificial Seqguence

<220> )
<223> ECE-1 cleavage site
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<400> 408
A;g Ser Lys Arg Ala Leu Glu Asn
5

<210> 409

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage site

<400> 409
Gly Phe Ser Pro Phe Arg Ser Ser
1 5

<210> 410

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> ECE-1 cleavage site

<400> 410
Pro Arg Arg Pro Tyr Ile Leu Pro
1 5

<210> 411

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> ECE-1 cleavage site

<400> 411
Lys Pro Gln GIn Phe Phe Gly Leu
1 5

<210> 412

<211> 8

<212> PRT

<213> artificial sequence

<220> )
<223> ECE-1 cleavage site

<400> 412
Pro GIn Gin Phe Phe Gly Leu Met
1 5

<210> 413

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

17994-pCT-SeqList

<223> Consensus seqguence for KBGP cleavage site

<221> VARIANT
<222> 1
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<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>

o 17994-PCT-SeqList
pPosition 1 is an acidic amino acid like D and E

VARIANT

2, 5

Positions 2 and 5 are independantly T or an
a11phat1§ hydrophobic amino acid 1ike, G, P, A, V,
L, I, ang M

VARIANT

3, 8

Positions 3 and 8 are independantly an aliphatic
hydrophobic amino acid like, G, P, A, Vv, L, I, and
M

VARIANT

<222> 4

<223>

<221>
<222>
<223>

<221>

<222>
<223>

<400>

Position 4 is an aromatic amino acid like F, W

VARIANT
6
pPosition 6 is an amidic amino acid 1ike N and Q

VARIANT

(7)...(73 . N
Position 7 is an uncharged amino acid like C, s,
and T, or a C-beta branched amino acid Tike I, V,
or T

413

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

<210>
<Z211>
<212>
<213>

414

8

PRT

Artificial sequence

KBGP cleavage site

414
Asp Ile Tle Trp V%1 Asn Thr Pro
1
415
8
PRT
Artificial Sequence

<220>
<223>

<400>

KBGP cleavage site

415

Asp ITe Ile Trp Ile Asn Thr Pro
1 5

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

<220>
<223>

<221>

416

8

PRT

Artificial Sequence

Consensus sequence for Cathepsin L cleavage site

VARIANT
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<222> 1
<223> Position 1 is w, an acidic amino acid like D and
E, an amidic aminc acid Tike N and @, a positive
amino acid like H, K, and R, an uncharged amino
acid Tike ¢, s, and T, or an aliphatic hydrophobic
amino acid like, G, P, A, Vv, L, I, and M

<221> VARIANT

<222> 2, 4, 5, 6, 7, 8

<223> positions 2, 4, 5, 6, 7, 8 are independantly any
amino acid

<221> VARTIANT
<222> 3
<223> Position 3 is L, vV, Fory

<400> 416
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 417

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Cathepsin L cleavage site

<400> 417
Met Phe Leu Glu Ala ITe Pro Met
1 5

<210> 418

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> cathepsin L cleavage site

<400> 418
tys val Phe Gin Glu Pro Leu pPhe
1 5

<210> 419

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Cathepsin L Cleavage site

<400> 419
Ala Thr Leu Thr Phe Asp His Ser
5

<210> 420

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site
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<400> 420
Pro Leu Phe Tyr Glu Ala Pro Arg
1 5

<210> 421

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 421
Thr Gly Leu Arg Agp pro Phe Asn
1

<210> 422

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cTeavage site

<4Q0> 422
Lys Ile Leu His Lgu pro Thr Ser
1

<210> 423

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 423
Ala His Leu Lys Asn Ser Gin Glu
1 5

<210> 424

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 4724
Ala Pro Leu Thr Ala 6lu Iie Gln
1 5

<210> 425

<211> 8

<Z212> PRT

<213> artificial Sequence

<220> .
<223> Cathepsin I cleavage site

<400> 425
Glu Ala ieu Phe Ala Glu Arg Lys
1 5

17994-pPCT-SeglList
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<210> 426

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 426
Glu Pro Leu Ala Ala Glu Arg Lys
1 5

<210> 427

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 427
Gly Thr pPhe Thr Sgr Asp Tyr Ser

<210> 428

<211> 8

<212> PRT

<213> Artificial Sequence

<220> i
<223> Cathepsin L cleavage site

<400> 428
Lys Tyr Leu Asp Sgr Arg Arg Ala
1

<210> 429

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> Cathepsin L cleavage site

<400> 429
GlIn Asp Phe val Gln Trp Leu Met
1

5
<210> 430
<23il> 8
<212> PRT
<213> Artificial sequence
<220>

<223> Cathepsin L cleavage site

<400> 430
Lys GIn Leu Ala Thr Lys Ala Ala
1 5

<210> 431

17994-PCT-Seqglist
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<21]> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> cCathepsin L cleavage site

<400> 431
S%r Thr phe Glu Géu Arg Ser Tyr

<210> 432

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 432
Leu Arg Leu Glu Tgp Pro Tyr Gln
1

<210> 433

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Cathepsin L cleavage site

<400> 433
Arg Gly Phe Phe Tyr Thr Pro Lys
1 5

<210> 434

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> cathepsin L cleavage site

<400> 434
Gly Phe Phe Tyr Thr Pro Lys Ala
1 5

<210> 435

<211> 8

<212> PRT

<213> Artificial Sequence

<220> '
<223> Cathepsin L. c¢leavage site

<400> 435
His Phe Phe Lys Asn Ile val Thr
1 5

<210> 436

<211> 8

<212> PRT

<213> Artificial Sequence
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<220>
<223> Cathepsin L cleavage site

<400> 436
Agg Gly Leu Ser Leu Ser Arg Phe

5
<210> 437
<211> 8
<212> PRT
<213> Artificial Sequence
<220>

<223> Cathepsin L cleavage site

<400> 437
GIn Trp Leu Gly Ala Pro val Pro
1 5

<210> 438

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 438
Asn Met Leu Lys Agg Gly Leu Pro
1

<210> 439

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 439
ey Ser teu Ala His Thr His Gin
1 5

<210> 440

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Cathepsin L cleavage site

<400> 440
Thr Pro Phe Ala A;a Thr Ser Ser
1

<210> 441

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> Cathepsin L cleavage site

17994-pCT-SegList
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<400>

17994-pPCT-SeqgList
441

Lys teu Ley Ala val ser Gly Pro
1 5

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

<220>
<223>

<400>

442

8

PRT

Artificial Sequence

Cathepsin L cieavage site

442

Gin Leu pPhe Arg Arg Ala val Leu
1 5

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<221>

443

8

PRT

Artificial Sequence

Cathepsin L cleavage site

443

Pro Arg Phe Lys Ige Ile Gly Gly

444

6

PRT

Artificial Sequence

consensus seguence for PARL cleavage site

VARIANT

<222> 1

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>

pasition 1 is a small non-polar amino acid like A,
CG, S, and T

VARIANT

2, 3

positions 2 and 3 are independantly a large
non-poltar amino acid Tike ¥, I, L, M, v, or an
aromatic amino acid like F, H, W, or Yy

VARIANT

4

Position 4 is an aliphatic hydrophobic amino acid
1ike, G, P, A, V, L, I, and M

VARIANT
5
Position 3 is K or R

VARIANT

«<222> ©

<223>

<400>

position 6 is an amidic amino acid like N and Q,
or an aromatic hydrophobic amino acid Tike F, w,
ory

444

Xaa Xaa Xaa Xaa Xaa Xaa
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<210> 445

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PARL cleavage site

<400> 445
Ser Phe Leu Leu Arg Asn
1 5

<210> 446

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PARL cleavage site

<400> 446
Ser Phe Phe Leu Arg Asn
1 5

<210> 447

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PARL cleavage site

<400> 447
Sgr Phe Phe Leu Lys Asn
5

<210> 448

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR1 cleavage site

<400> 448
Thr Phe Leu Leu Arg Asn
1 5

<210> 449

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR1 cleavage site

<400> 449
Gly pPhe Pro Gly L{S Phe
1

17994-pCT-%eqlList
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

17994-PCT-5eqList
450
6
PRT
Artificial Sequence

PARL cleavage site

450

Gly Tyr Pro Ala L%s Pha
1

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

<220>
<223>

<400>

451

6

PRT

artificial sequence

PARL cleavage site

451

Gly Tyr Pro Leu Lgs Phe
1

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

<220>
<223>

<400>

452

)

PRT

Artificial Sequence

PARL cleavage site
452

Gly Tyr Pro Ile Lgs Phe
1

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

<220>
<223>

<221>

453

6

PRT

Artificial Sequence

Consensus sequence for PARZ cleavage site

VARIANT

<222> 1

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<22i>
<222>
<223>

<400>

Pposition 1 is a small non-polar amino acid Tike A,
CG, S, and T

VARTANT

2, 3, 6

rpositions 2, 3, and 6 are ‘independantly a large
non-polar aminc acid Tike F, I, L, M, V

VARTANT
4

position 4 is an aliphatic hydrophobic amino acid
Tike, G, P, A, vV, L, I, and M

VARTIANT
5
Position 5 is K or R

453

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

<220>
<223>

<400>

17994-pCT-SeqgList

454

6

PRT

Artificial Sequence

PARZ cleavage site

454

Sir Leu ITe Gly Lys val
5

<210>
<211>
<212>
<213

<220>
<223>

<400>

455

6

PRT

Artificial Sequence

PAR2 cleavage site

455

Sir Leu Ile Gly Arg Leu
5

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

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<22i>

456

6

PRT

Artificial Seguence

Consensus sequence for PAR3 cleavage site

VARIANT

1, 4

Pasitions 1 and 4 are independantly a small
non-polar amino acid Tike A, C G, S, and T

VARIANT

2

Position 2 is a large non-polar amino acid like F,
I, L, M, V

VARTIANT

<222> 3

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

position 3 is an amidic amino acid like N and Q,
or a basic amino acid like K and R

VARTIANT

5

Position 5 is a small non-polar amino acid like A,
C G, s, and T, or a small polar amino acid Tike b,
N, or P

VARIANT

6

Position_6 is_an acidic amino acid 1ike D and E,
or a small polar amino acid like b, N, or P

456

Xaa Xaa Xaa Xaa Xaa Xaa

1

5
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<210>
<211>
<212>
<2i3>

<220>
<223>

<400>

17994-PCT-Seqlist
457
6
PRT
Artificial Seguence

PAR3 cleavage site

457

Thr pPhe aArg Gly Ala Pro
1 5

<210> 458

<Z211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> PAR3 cleavage site

<400> 458

ser Phe Asn Gly Gly Pro

1 5

«<210> 459

<211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> PAR3 cleavage site

<400> 459

ser Phe Asn Gly Asn Glu

1 5

<210> 460

<Z211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> Consensus sequence for PAR4 c¢leavage site

<221> VARIANT

<222> 1 i

<223> pPosition 1 is a small non-polar amino acid like A,
CG, 5, and T

<221> VARIANT

<222> 2

<223> Position 2 is a large non-polar amino acid like F,
I, L, ™M, Vv, or an arematic amino acid Tike F, H,
W, or y

<221> VARIANT

<222> 3, 4 )

<223> Positions 3 and 4 are tindependantly an aliphatic
hydrophobic amino acid like, G, P, A, V, L, I, and
M

<221> VARTIANT

<222> 5

<223> Position 5 is K or R
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<221> VARIANT
<222> 6
<223> Position 6 is a basic amino acid Tike K and R, an
aromatic hydrophobic amino acid like £, W, or v,
or an aliphatic hydrophobic amino acid Tike, G, P,
A, V, L, I, and M

<400> 460
Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 461

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR4 cleavage site

<400> 461
Gly Tyr Pro Gly Gln val
1 5

<210> 462

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR4 cleavage site

<400> 462
Ala Tyr Pro Gly Lys Phe
1 5

<210> 463

<21l> 6

<212> PRT

<213> Artificial Sequence

<220> .
<223> PAR4 cleavage site

<400> 463
Thr Tyr Pro Gly Lys Phe
1 5

<210> 464

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> PAR4 cleavage site

<400> 464
Gly Tyr Pro Gly Lys Tyr
1 5

<210> 465

<211> 6

<212> PRT

<213> Artificial Sequence
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<220>
<223> PAR4 cleavage site

<400> 465
G}y Tyr Pro Gly Lgs Trp

<210> 466

<211 6

<212> PRT

<213> Artificial Seguence

<220> .
<223> PAR4 Cleavage site

<400> 466
Gly Tyr Pro Gly Lys Lys
1 5

<210> 467

<211> 6

<212> PRT

<213> Artificial Seguence

<220> )
<223> PAR4 cleavage site

<400> 467
Gly Tyr Pro Gly Lys Phe
i 5

<210> 468

<211> 6

<212> PRT

<213> Artificial Seguence

<220> .
<223> PAR4 cleavage site

<400> 468
Gly Tyr Pro Gly Arg Phe
1 5

<210> 469

<211> 6

<212> PRT

<213> artificial sequence

<220> )
<223> PAR4 cleavage site

<400> 469
Gly Tyr Pro Gly Phe Lys
1 5

<210> 470

<211> 6

<212> PRT

<213> Artificial Sequence

<220> .
<223> PAR4 cleavage site

17994-PCT-SeqgList
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<400> 470
G}y Tyr pPro Ala Lys Phe
5

<210> 471

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> PAR4 cleavage site

<400> 471
G;y phe pro Gly L)és Phe

<210> 472

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR4 cleavage site

<400> 472
Gly Phe Pro Gly Lys Pro
1 5

<210> 473

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> PAR4 cleavage site

<400> 473
Ser Tyr Pro Gly Lgs Phe
1

<210> 474

<211> 6

<212> PRT

<213> Artificial Seguence

«220>
<223> PAR4 cleavage site

<400> 474
Ser Tyr Pro Ala Lys Phe
1 5

<210> 475

<Z21l> 6

<212> PRT

<213> Artificial sequence

<220>
<223> PAR4 cleavage site

<400> 475
ser Tyr Pro Gly Arg Phe

17994-pCT-Seqlist

pPage 155



17994-PCT-SeqglList

<210> 476

<211> 6

<Z212> PRT

<213> Artificial Sequence

<220>
<223> PAR4 cleavage site

<400> 4706
ser Tyr Ala Gly Lys Phe
1 5

<210> 477

<211> 6

<212> PRT

<213> Artificial seguence

<220>
<223> PAR4 cleavage site

<400> 477
ser phe Pro Gly GIn Pro
1 5

<210> 478

<213> 6

<212> PRT

<213> Artificial sequence

<220>
<223> PAR4 cleavage site

<400> 478
ser phe Pro Gly GIn Ala
1 5

<210> 479

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> ADAMTS13 cleavage site

<400> 479
Asn Leu val Tyr Met val Thr Gly
1 5

<210> 480

<211> 5§

<212> PRT

<213> Artificial Seguence

<220>
<223> Bovine enterokinase protease cleavage site

<400> 480
ASp ASp Asp Asp Lgs
1
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<210>
<211>
<212>
<213>

<220>
<223>

<221>

<222>
<223>

<400>

17994-PCT-Seqlist
481
7
PRT
Artificial Sequence

consensus sequence for TEV protease cleavage site

VARIANT

2, 3,5

positions 2, 3, and 5 are independantiy any amino
amino acid

481

Glu Xaa Xaa Tyr Xaa GIn Gly
1 5

<210> 482

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Consensus sequence for TEV protease cleavage site
<221> VARIANT

<222> 2, 3, 5

<223> positions 2, 3, and 5 are independantly any amino

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>
i
<210>
<213>
<Z212>
<213>

<220>
<223>

<400>
1
<2106>
<211>
<212>
<213>

<220>

acid

482

Glu Xaa Xaa Tyr Xaa Gin Ser
5

483

7

PRT

Artificial Sequence

TEV protease cleavage site

483

Glu Asn Leu Tyr Phe Gln Gly
5

484

7

PRT

Artiticial Sequence

TEV protease cleavage site

484

Glu Asn Leu Tyr Phe Gin Ser
5

485

7

PRT

Artificial Sequence
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<223> TEV protease cleavage site

<400> 485
Glu Asn Ile Tyr Thr Gin Gly
1 5

<210> 486

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> TEV protease cleavage site

<400> 486
Glu Asn Ile Tyr Thr Gln Ser
1 5

<210> 487

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> TEV protease cleavage site

<400> 487
Glu Asn Ile Tyr LEU Gln Gly

<210> 488

<211> 7

<21Z> PRT

<213> Artificial Sequence

<220> )
<223> TEV protease cleavage site

<400> 488
Glu Asn Ile Tyr Lgu Gln ser
1

<210> 489

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> TEV protease cleavage site

<400> 489
Glu Asn val Tyr P?e GIn Gly
1

<210> 490

<211> 7

<212> PRT

<213> Artificial Sequence

<220> )
<223> TEV protease cleavage site

<400> 490
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1

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

220>
<223>

<400>
1
<210>

<211>
<212>

17994-pPCT-SeqlList

Glu Asn val Tyr Ser Gln Ser
5

491

7

PRT

Artificial Sequence

TEV protease cleavage site

491

Glu Asn val Tyr Ser Gin Gly
5

492

7

PRT

Artificial Sequence

TEV protease cleavage site

492
Glu Asn val Tyr Ser Gln Ser
5
493
7
PRT
Artificial Sequence

<213>

<220>
<223>

<221>
<222>
<2Z23>

<400>
1
<2310>
<211>
<212>
<213>

220>
<223>

<221>
<222>
<223>

<400

Consensus sequence for TvMV protease cleavage site

VARIANT
1, 2
positions 1 and 2 are independantly any aminc acid

493

Xaa Xaa val Arg P?e GIn Gly

494

7

PRT

artificial Sequence

Consensus sequence for TVMV protease cleavage site
VARTANT

1, 2 | : . .
Positions 1 and 2 are independantly any amino acid

494

xaa Xaa val Arg Phe Gln Ser
1

<210>
<211>
<212>
<Z213>

5
495
7
PRT
artificial Seguence
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<220>
<223> TVMV protease cleavage site

<400> 495
Giu Thr val Arg Pge GIn Gly

<210> 496
<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> TVMV protease cleavage site

<400> 496
Glu Thr val Arg Phe GIn Ser
1 5

<210> 497

<211> 7

<212> PRT

<213> artificial Sequence

<220> '
<223> TVMV protease cleavage site

<400> 497
Asn Asn val Arg Phe Gin Gly
1 5

<210> 498

<211> 7

<212> PRT

<213> Aartificial sequence

<220>
<223> TVMV protease cleavage site

<400> 498
Asn Asn val Arg Phe Gin Ser
1 5

<210> 499

<211l> 7

<212> PRT

<213> Artificial Seguence

<220> :
<223> Consensus sequence for HR3C protease cleavage site

<221> VARTANT

<222> 1

<223> Position 1 can be amino acid, with D or E
preferred

<2721> VARIANT

«222> 2

<223> Position 2 is5 S, T, and an aliphatic hydrophobic
amino acid 1ike G, P, A, V, L, I, and M

<400> 499
Xaa Xaa Leu Phe GIn Gly Pro
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<210> 500
<211> 7

<212> PRT

<213> Artificial Sequence

<220> )
<223> HR3C protease cleavage site

<400> 500
G}u Ala teu Phe G%n Gly Pro

<210> 501

<211> 7

<212> PRT

<213> Artificial Seguence

<220> )
<223> HR3C protease cleavage site

<400> 501
Giu val Leu Phe ng Gly Pro

<210> 502

<211> 7

<212> PRT

<213> Artificial Seguence

<220> .
<223> HR3C protease cleavage site

<400> 502
G}u Leu Leu Phe G;n Gly Pro

<210> 503

<211> 7

<212> PRT

<Z213> artificial Sequence

<220> .
<223> HR3C protease cleavage site

<400> 503
Asp Ala Leu Phe GIn Gly Pro
1 5

<210> 504
<211> 7

<212> PRT

<213> Artificia’l Sequence

<220> i
<223> HR3C protease cleavage site

<400> 504

Asp val Leu Phe Glin Gly Pro
1 5
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<210> 505
<211> 7
<212> PRT
<213> Artificial Seguence

<220> _
<223> HR3C protease Cleavage site

<400> 505
Asp Leu Leu Phe Gln Gly Pro
1 5

<210> 506

<211> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Consensus sequence for Subtilisin protease
cleavage site

<221> VARIANT

<222> 1, 2, 3, 4

<223> Positions 1, 2, 3, and 4 are independantly any
amino acid

<400> 506 _
Xaa Xaa Xaa Xaa His Tyr
1 5

<210> 507
<211> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Consensus sequence for Subtilisin protease
cleavage site

<221> VARIANT

<222> 1, 2, 3, 4

<223> Positions 1, 2, 3, and 4 are tindependantly any
amino acid

<400> 507 .
Xaa Xaa Xaa Xaa Tyr His
1 3

<210> 508
<211> 2

<Z17> PRT

<213> Artificial Seguence

<220> L ]
<223> subtiltisin protease cleavage site

<400> 508
His Tyr
1

<210> 509

<Z21l> 2

<212> PRT )

<213> Artificial Sequence
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<220> )
<223> Subtilisin protease cleavage site

<400> 509
T):{r His

<210> 510

<211> 6

<212> PRT

<213> Artificial Sequence

<220> .
<223> Subtilisin protease cleavage site

<400> 510
Pgo Gly Ala Ala Hgs Tyr

<210> 511

<211> 6

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hydroxylamine cleavage site

<400> 511
Asn Gly Asn Gly Asn Gly
1 5

<210> 512

<Z211> 2

<212> PRT

<213> Artificial Seguence

<220> ] )
<223> Hydroxylamine cleavage site

<400> 512
Ain Gly

<210> 513

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> Consensus sequence for SUMO/ULP-1 protease
cleavage site

<221> VARIANT
<222> 3, 4, 5 . .
<223> Positions 3, 4, and 5 are independantly any aminc

acid
<400> 513
Gly Gly Xaa Xaa Xaa
1 5
<210> 514
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<211> 98
<212> PRT
<213> Artificial Sequence
<220>
<223> SUMC/ULP-1 protease cleavage site
<400> 514
Met Ala asp Ser 6lu val Asn Gin Glu Aga Lys Pro Giu val Lys Pro
1 5 i 15
Glu val Lys Pro Glu Thr His Ile Asn Leu Lys val Ser %gp Gly ser
20 25
Ser Glu §1e phe Phe Lys Ile Lys Lys Thr Thr Pro Lgu Arg Arg Leu
5 40 4
Met Glu Ala Phe Ala Lys Arg GIn Gly Lys Glu ggt AsSp Ser Leu Arg
50 55
Phe Leu Tyr Asp Gly Ile Arg ITe Gln Ala Asp Gln Thr Pro Glu Asp
65 70 75 X 80
Leu Asp Met Glu Asp Asn Asp Ile Ile Glu Ala His Arg Glu Gln Ile
85 20 95
Gly Gly
<210> 515
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> Consensus sequence for Caspase 3 protease cleavage
site

<221> VARIANT
<222> 2
<223> Position 2 can be any amino acid with E preferred

<221> VARIANT
<222> 3 )
<223> Position 3 is any amino acid

<221> VARIANT

<222> 5

<223> Position 5 can be any amino acid with G or S
preferred

<400> 515
ASp Xaa Xaa Asp Xga
i

<210> 516
<211> 5

<212» PRT

<213> Aartificial Seguence

<220> i
<223> Caspase 3 protease cleavage site

<400> 516
Aip Glu val Asp Gly
5

<210> 517

<211> 5

<212> PRT

<213> Artificial Seguence
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<220>
<223> Caspase 3 protease cleavage site

<400> 517
Asp Glu val Asp Sgr
1

<210> 518

<211l> 5

<212> PRT

«213> Artificial Seqguence

<220>
<223> Caspase 3 protease cleavage site

<400> 518
Aip Glu Pro Asp Gly
5

<210> 519

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Caspase 3 protease cleavage site

<400> 519
Aip Glu Pro Asp Ser
5

<210> 520

<211> 5

<212> PRT

<213> artificial Sequence

<220>
<223> Caspase 3 protease cleavage site

<400> 520
AsSp Glu Leu Asp Gly
1 5

<210> 521

<211> §

<212> PRT

<213> Artificial Sequence

<220>
<223> Caspase 3 protease cleavage site

<400> 521
Asp Glu Leu Asp Ser
1 5

<210> 522
<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Flexible G-spacer
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<400> 522

G}y Gly Gly Gly

<210> 523
<211> 5

<212> PRT
<Z213>

<220>
<223>

<400> 523

Gly Gly Gly Gly ser
1 5

<210> 524
<211> 4

<212> PRT
<213>

<220>
<223>

<400> 524

Ala Ala Ala Ala

1

<210> 525
<211> 5§

<212> PRT
<213>

<220>
<223>

<400> 525

Ala Ala Ala Ala val

1

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

<220>
<223>

<400> 526

atgcegttcg
tatatcaaaa
aaaatttggg
ccaccgectg
gacaatgaaa
acagatcteg
agcaccateg
gatgggagct
atccaattcg
ggatcgacgce
gaagttgata
ttggcacatg
cgtgttttca
gaagaactgc

526
3939
DNA

5

taaacaaaca
tcecgaatge
tgatcccgga
aggctaaaca
aggacaacta
gtcgeatgtt
atacagaact
accggtccga
aatgtaaatc
agtatattcg
cgaaccctct
aacttattca
aggtgaatac
gcacgtttgg

17994-PCT-Seqlist

Artificial sequence

Flexible G-spacer

Artificial Sequence

Fiexible A-spacer

Artificial Sequence

Flexible A-spacer

Artificial Sequence

DNA encoding a BoNT/A with

gttcaactat
gggtcaaatg
gcgegatacg
ggtcccggty
cctgaaaggt
gctgacttct
caaagtgatt
agagcttaac
ttttgggeat
tttttctcca
tttaggegeg
tgcegggeat
gaacgcgtat
cggtcatgat

a HIS tag

aaagacccag
cagcecgtga
ttcacgaacc
tcttactatyg
gttaccaaac
attgtgcgeg
gacaccaact
ctcgtaatca
gaagtcctga
gatttcacat
ggaaaattcg
cgcttgtatg
tacgagatgt
gcaaaattta

tcaacgacgt
aagcatttaa
Cggaagaaqg
atagcacata
tgttcgaged
gcattccgtt
gcatcaatgt
ttggceccgag
atctgacgcg
ttggatrttga
cgacggaccc
gaatcgccat
cgggcttaga
tTigatagtct
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ggacattgce
aatccataac
agatttaaac
cctgagtacc
catttattcg
ttggggtggt
gattcagect
cgcggatatt
gaatggctat
agaaagcctc
agcggtgacc
taacccgaac
agtgtccttt
gcaagaaaac

60

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



gaatttcggc
aaaagcatty
tacctectta
ctgtataaaa
ttgaatcgga
aaagttaact
tttaacggce
ggcttgtttg
tcecttggata
gacttgtttt
attacttccg
caatattacc
agctctgaca
aagaaatatg
cacggcaagt
cgtgtgtaca
gcgatgttit
gtctcgacca
ctgaacattg
gctgttatcec
ctggtgtect
aaacgtaacg
gtaaacaccc
gaagcgacca
aacatcaact
atgattaata
atcccttacg
aagtatattt
gtcaacaaca
cgeetgetygt
ttgcgttacy
ggctcgaagy
tcgtcaaaga
ttctctacga
gagtatacta
ggtgaaatca
tactcacaga
aacaaccggce
atcagtaatc
cgcgacacgyce
gaaaaggaga
tggggtgatt
aaatacgttyg
ggcagcgtga
attatcaaga
tacattaacg
ggcgtggaga
gttgtgatga
gataacaacg
ctggtggect
agctgggagt
cttgcggecy

<210> 527
<211> 1312
<212> PRT
<213>

<220>
<223>
<400> 527

1

tgtactatta
tgggtaccac
gcgaagacac
tgctcaccga
aaacctatct
acaccatcta
agaacaccga
aattttataa
agggctataa
tetctceate
ataccaacat
tgacctttaa
tcatcggeea
aattggacaa
ctcgtattyge
ccrrtttctc
tgggatgggt
ccgacaaaat
gtaacatgct
tgctggaatt
atatcgcaaa
aaaaatggga
agattgacct
aagctattat
tcaacatcga
ttaacaagtt
gtgtgaaacg
acgataatcg
cgctgagtac
ccacgtttac
agagtaacca
tgaacttcga
ttgaagttat
gcttttggat
tcatcaattg
tctggactct
tgattaacat
tgaacaacag
tcggtaacat
accgttacat
ttaaggatct
accttcagta
acgtcaacaa
tgaccactaa
aatatgectc
tggtggtgaa
aaattctgtc
aaagtaaaaa
gcaacgacat
caaattggta
tcattcegyt
tactcgagca

5

17994-PCT-Segl.ist

caataaattc
ggctagctta
ttccggcaaa
gatctacaca
gaacttcgat
tgatggettt
aatcaacaac
gcteectgtgt
caaggcgctc
tgaagataat
cgaagcagceg
ttttgataac
gctggaactyg
atacaccatg
tctgaccaat
aagcgattat
ggaacaactg
tgccgatatt
gtataaagat
tatcccggaa
caaagttttg
tgaggtgtat
gattcgcaag
caactatcaa
cgacttatct
cttgaaccaa
tctggaagac
cggaactctt
agacatccct
ggaatacatc
tctgattgat
tcctatcgac
cttaaaaaat
tcgtattecg
tatggagaat
gcaggacact
ctcggattat
caaaatttac
tcacgcatcg
ttggatcaaa
ttatgacaat
cgataaaccyg
cgttyggcatt
catttactta
tagcaacaag
gaataaagaa
tgcacttgaa
tgaccaaggg
tggttttatc
caaccgtcag
agatgacgygt
ccaccaccac

Artificial Sequence

BONT/A with a HIS tag

aaagacattg
caatatatga
ttctctgteoy
gaggataact
aaagcogtet
aatctgcgea
atgaacttta
gtccgeggta
aatgatttat
tttactaacyg
gaagagaata
gagcctgaga
atgccgaata
ttccactatc
tcggtaaacy
gttaaaaaag
gtatatgact
accattatca
gattttgtgg
atcgccattc
actgtccaga
aagtatattg
aagatgaaag
tataaccagt
tcaaagctga
tgtagtgtca
ttcgatgcaa
attggccaag
tttcagetgt
aaaaacatca
ctgagcegtt
aaaaaccaga
gcgattgtat
aaatatttca
aacagcgggt
caagaaatta
attaatcgcer
attaacggtc
aataatatca
tacttcaatt
cagtctaatt
tattatatgt
cgtggctata
aactcctecec
gacaatatcg
tatcgtctgg
atcccggatyg
atcaccaata
ggcticcacc
attgagcgca
tggggagaac
caccactga

10

catcaacctt
agaacgtttt
ataaactgaa
ttgtcaaatt
ttaagatcaa
atacgaatct
ctaaactgaa
ttatcaccag
gcatcaaggt
acttgaacaa
Ttagecctgga
acatttccat
tcgaacgett
tccgegegea
aagccctitt
tgaacaaggc
ttacggatga
titccctatat
gcgecctgat
cagtactcgg
cgatcgacaa
ttaccaactg
aagcgctgga
acacagagga
atgaatctat
gctatctgat
gccttaaaga
tggatcgcert
Ctaaatatgt
tcaacactag
acgcatctaa
ttcaattgtt
ataattcaat
acagtatctc
ggaaagtgag
aacaacgcgt
ggattittgt
gcoctgatega
tgttcaaact
tattcgacaa
cgggrattct
taaacttata
tgtatctgaa
tctatcgegy
tacgcaataa
cgaccaatgc
tgggtaattt
aatgcaaaat
aattcaataa
gctcocgeac
geecattgaa

aaacaaggcg
caaagaaaaa
atttgataaa
cttcaaggte
catcgtaccg
ggcggcgaac
aaattttacc
caaaaccaaa
gaacaactgg
aggagaggaa
tcttattcaa
tgagaatctc
tcctaatgga
ggagtttgag
aaatccttcyg
gaccgaagceg
aacttctgaa
tggcectgea
cttttcaggce
tacctttgeg
cgegetcagt
gctcgetaaa
aaaccaagca
agaaaagaat
taacaaageg
gaactcgatg
tgcecttctg
aaaagataaa
ggacaatcag
tattctgaac
aatcaacatc
caacttagaa
gtacgaaaat
ttraaacaac
ccttaactat
ggtgtttaaa
gacaattact
tcagaaacca
ggatgottgt
agaactcaac
gaaagacttt
tgatccgaat
agggccgegt
tactaaattt
cgatcgegtc
tagtcaggcg
atcccaggty
gaatctgcaa
tatcgcgaaa
tttaggctgt
agtcgacaag

mMet Pro Phe val Asn Lys Gln Phe Asn Tyr Lys Asp Pro val %gn Gly

val Asp ITe Ala Tyr ITe Lys Ile Pro Asn Ala Gly GlIn ?St Gin Pro
20

25

val Lys Ala Phe Lys Ile His Asn Lys Ile Trp val Iie Pro Glu Arg
35

40

45
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900

860

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1749
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2460
2460
2520
2580
2640
2700
2760
2820
2880
29490
3000
3060
3120
3180
3240
33060
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3939



AsSp
Ala
65

Asp
Arg
Arg
val
Arg
145
Tle
Arg
Thr
Gly
Leu
225
Arg
Glu
Phe
Lys
Gly
305
Tyr
Lys
Asnh
Phe
Thr
385
Phe
Lys
Gly
ala
Ser
465
Ile
Asp
Glu
Glu
Leu
545
His

Leu

Thr
50

Lys
Asn
Iie
Gly
Ile
130
ser
GlIn
Asn
Phe
Ala
210
Ile
val
val
Ile
Phe
290
Thr
Leu
Phe
Phe
Asp
370
Ile
ASnh
Ash
Ile
Leu
450
Pro
Thr
Leu
ASn
Leuy
530
Asp
Gly

Asn

Phe
Gln
Glu
Tyr
Ile
115
Asp
Glu
Phe
Gly
Gly
195
Gly
His
Phe
Ser
ASp
275
LYS
Thr
Leu
ASp
val
355
Lys
Tyr
Gly
Phe
Ile
435
AsSn
Serp
Ser
Tle
Ite
515
Met
Lys
LYS

Pro

Thr
val
Lys
Ser
100
Pro
Thr
Glu
Glu
Tyr
180
Phe
LYS
Ala
Lys
Phe
260
Ser
Asp
Ala
Sey
Lys
340
Lys
Ala
Asp
Gin
Thr
420
Thr
Asp
Glu
ASD
Gin
500
Ser
Pro
TYr
Ser

ser
580

Asn
Pro
Asp
Thr
phe
Asn
Leu
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu
lLeu
ITe
ser
Glu
325
Leu
Phe
val
Gly
ASn
405
Gly
Ser
Ley
ASD
Thr
485
Gin
Iie
Asn
Thr
Arg

565
Arg

Pro
val
70

ASN
ASp
Trp
Cys
Asn
150
Lys
Ser
Glu
Ala
His
230
Asn
Glu
Gin
Ala
Leu
310
ASp
Tyr
Phe
Phe
Phe
390
Thr
Leu
LyS
Cys
AsSnh
470
AsSn
Tyr
Glu
1le
Met
550
Ile

val

Glu
55

Ser
Tyr
Leu
Gly
Ile
135
Ley
Ser
Thr
ser
Thr
215
Arg
Thr
Leu
Glu
Ser
295
Gin
Thr
Lys
LYyS
Lys
375
Asn
Glu
Phe
Thr
ile
455
Phe
Ile
Tyr
Asn
Glu
535
Phe
Ala

Tyr

Glu
Tyr
Leu
Gly
Gly
120
Asn
val
Phe
Glin
Let
200
Asp
Leu
Asn
Arg
ASN
280
Thr
Tyr
Ser
Met
val
360
Ile
Leuy
Ile
Glu
LYS
440
LysS
Thr
Glu
Leu
Leu
520
Arg
His
teu

Thr

17994~pCT-Seqglist
Lel ASn Pro

Gly
Tyr
Lys
Arg
105
Ser
val
Ile
Gly
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Glu
Leu
Met
Gly
Leu
345
Leu
ASh
Arg
AsSn
Phe
425
ser
val
AsSh
Ala
Thr
505
Ser
Phe
Tyr
Thy

Phe
585

Asp
ASp
Gly
g0

Met
Thr
Iie
Ile
His
170
Ile
val
Ala
Gly
TYr
250
Phe
Phe
Asnh
Lys
Lys
330
Thr
AsSh
Ile
Asn
Asn
410
Tyr
Leu
Asn
Asp
Ala
490
Phe
Ser
Pro
Leu
Asn

570
Phe

ser
75

val
Leu
Ile
GIn
Gly
155
Glu
Arg
ASD
val
Ile
235
Tyr
Gly
Arg
Lys
Asn
315
Phe
Glu
Arg
val
Thr
395
Met
Lys
Asp
Asn
Leu
475
Glu
Asn
ASD
Asn
Arg
555
ser

ser

60
Thr

Thr
Leu
ASp
Pro
140
Pro
val
Phe
Thr
Thr
220
Ala
Glu
Gly
Leu
Ala
300
val
Ser
Ite
LyS
Pro
380
Asn
Asn
Leu
LYS
Trp
460
AsSh
Glu
Phe
I7e
Gly
540
Ala
val

Ser
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TYyr
Lys
Thr
Thr
125
Asp
sSer
Leu
Ser
Asn
205
Leu
Ite
Met
His
Tyr
285
LYS
Phe
val
TYyr
The
365
Lys
Leu
Phe
Leu
Gly
445
ASp
Lys
AsSn
AsSp
Ile
525
LysS
Gln

Asn

ASp

Pro
Leu
Leu
ser
110
Glu
Gly
Ala
Asnh
Pro
190
Pro
Ala
Asn
Ser
ASp
270
Tyr
Ser
Lys
ASD
Thr
350
Fyr
val
Ala
Thr
Cys
430
Tyr
Leu
Gly
Ile
Asn
510
Gly
LYS
Glu
Glu

TYyr
590

Pro
Ser
Phe
95

Ile
Leu
ser
AsSp
Leu
175
AsSp
Leu
His
Pro
Gly
255
Ala
Tyr
Ile
Glu
Lys
335
Glu
Leu
Asn
Ala
Lys
415
va'l
AsSH
Phe
Glu
Ser
495
Glu
GIn
Tyr
rhe
Ala

575
val

Glu
Thr
80

Glu
val
Lys
Tyr
Tle
150
The
Phe

Leu

—

Asnh
240
l.eL
Lys
Ash
va]
Lys
320
Leu
ASp
Asn
Tyr
Asn
400
Leu
Arg
Lys
Phe
Glu
480
Leu
Pro
l.eu
Glu
Glu
560
Leu

Lys



Lys
GlIn
Asp
625
Leu
Ile
Ile
val
LyS
705
val
Glu
Gin
Leu
Asn
785
Iie
Asp
GlIn
Ile
Thr
865
Leu
Lys
Gin
Lys
rhe
845
Glu
Ser
ITe
Asp
Ash
1025
Tie
Ley
Asn

ASp

val
Leu
610
Lys
AsSn
Phe
Pro
lLeu
690
Trp
Asn
ASN
Tyr
Ser
770
Lys
Pro

Ala

Asn Lys
595
val Tyr

Ite Ala
Ilte Gly
ser Giy
660
val Leu
675
Thr val
Asp Glu
Thr GIn
Gln Ala
740
Thr Glu
755
Ser Lys
Phe Leu
Tyr Gly

Leu Leu
820

val Asp Arg

Pro
850
Phe
Arg
Ile

Ile

835
phe Gin

Thr Glu
Tyr Glu
Asn Ile

900

Gln Leu
915

Asn Ala Ile

930
Trp

Tyr
Leu
Lys
Tyr
1010
Asn
Ser
Asp
Leu

Asn
1090

Tle Arg
Thr Ile
Asn Tyr
980
Gin Arg
995
Ile Asn
Ser Lys
Asn Leu

Gly Cys

Ala
ASD
AsSp
Asn
645
Ala
Gly
Gln
val
Ile
725
Glu
Glu
Leu
Asn
val
805
Lys
Leu
Leu
Tyr
Ser
885
Gly
Phe
val
Ile
Ile
965
Gly
val
Arg
Ite

Gly

1045

Arg

1060

rhe Asp
1075
Gln Ser

Lys

Asn

teu Gln Tyr Asp Lys

1105

Lys Tyr val Asp val

1125

Thr
Phe
ITe
630
Met
val
Thr
Thr
TYr
710
ASp
Ala
Glu
AsSn
Gin
790
Lys
TYyr
Lys
Ser
Ile
870
Asn
sSer
Asn
Tyr
Pro
950
Ash
Glu
val
Trp

Tyr
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Glu Ala Ala
600

Thr Asp Glu

615

Thr Ile Ile

Leu Tyr Lys

Ile Leu Leu
665
Phe Ala Leu
680
Ile Asp Asn
695
Lys Tyr Ile

Ley Ile Arg

Thr Lys Ala
745
LYS Ash Asn
760
Glu Ser Ile
775
Cys Ser val

Arg Leu Gliu

Ile Tyr Asp
825
Asp Lys val
840
Lys Tyr val
855
Lys Asn Ile

His Leu Ile

Lys val Asn
905
Leu Glu ser
920
Asn Ser Met
935
Lys Tyr Phe

Cys Met Glu

tle 1le Trp
985
Phe Lys Tyr
1000
Ile Phe val
1015
Ile Asn Gly

1030

Asn
ASD
Glu
ser

Pro

Ile His Ala

Thr His Arg

1065

Leu Asn Glu
1080

Gly Ile Leu

1095

Tyr Tyr Met

1119

Asn

Asn val Gly

Met
Thr
Ile
Asp
650
Glu
val
Ala
val
LyS
730
Ile
Ile
ASN
Ser
Asp
810
Asn
Asn
Asp
Ile
Asp
890
phe
sSer
Tyr
Asn
Asn
970
Thr
Ser
Thr
Arg

ser

Phe
Ser
Pro
635
Asp
Phe
Ser
Leu
Thr
715
LYyS
Ile
AsSn
LysS
Tyr
795
Phe
Arg
Asn
Ash
Asn
875
Leu
AsSp
LysS
Glu
Ser
Q55
ASi
Leuy
Gin
Ile
Leu

1035
Asn

1050

Tyr Ile Trp
Lys Glu Ile

Lys Asp Phe

Lteu Gly Trp
605

Glu val ser

620

Tyr Ile Gly

Phe val Gly

Ile Pro Glu
670
Tyr Ile Ala
685
Ser Lys Arg
700
AsSn Trp Leu

Met Lys Glu

Asn Tyr Gln
750
rhe Asn Ie
765
Ala et Tle
780
Leu Met Asn

Asp Ala ser

Gly Thr Leu
830
Thr Leu ser
845
GIn Arg Leu
860
Thr ser Ile

ser Arg Tyr

Pro Ile Asp
910
Ile Glu val
925
Asn Phe Ser
940
Ile Ser Leu

ser Gly Trp

Gin Asp Thr
930
Met Ile Asn
1005
Thr Ash Asn
1020
Ite Asp Glin

Asn I'le Met

val
Thr
Pro
Ala
655
ITe
Asn
Asn
Ala
Ala
735
Tyr
Asp
Asn
ser
Leu
815
Ife
Thr
{eu
Ley
Ala
895
Lys
TTe
Thr
AsSn
Lys
975
GlIn
Ile
Arg
Lys

Phe
1055

1070

1085
1100

Glu
Thr
Ala
640
Leu
Ala
LYS
Glu
Lys
720
Leu
AShi
Asp
Ile
Met
800
Lys
Gly
ASp
Ser
Asn
880
Ser
AsSn
Leu
Ser
Ashn
960
val
Glu
Ser
Leu
Pro

1040
Lys

Ite Lys Tyr Phe
Lys Asp Leu Tyr

Trp Gly Asp Tyr

Leu Asn Leu Tyr ASp Pro Asn

1115

1120

ITe Arg Gly Tyr Met Tyr Leu
1130
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1135



Lys Gly Pro

Ser Leu Tyr
115
Asn Lys Asp
1170
val val
1185
Gly val

Lys
Glu

Leu Ser &GIn

Asn Lys Cys

123

phe Ile Gly
1250

Asn Trp Tyr

1265

Ser Trp Glu

Lys val Asp

<210>
<211>
<21Z>
<213>

<220>
<223>

<400> 528
atgececgtteg
tatatcaaaa
aaaatttggg
ccaccgecty
gacaatgaaa
acagatctcg
agcaccatcg
gatgggagct
atccaattcg
ggatcgacge
gaagttgata
ttggcacatg
cgtgttttca
gaagaactygc
gaatttcggce
aaaagcattg
tacctcctta
ctgtataaaa
ttgaatcgga
aaagttaact
tttaacggcc
ggcttgtttg
ggrrctggeg
aatgatttrat
tttactaacg
gaagagaata
gagcctgaga
atgccgaata
ttccactatc
tcggtaaacg
gttraaaaaag
gtatatgact
accattatca
gattttgtgg
atcgccattc

528
3921
DNA

Arg Gly
1140
Arg Gly
5
Asn Ile

Ash Lys

Glu Tyr

17994-pCT-5eqgl.ist

Thr Lys Phe Ile

1160

val Arg Asn

1175
Arg

1190

Ile
1205

Lys

val

1220

Lys
5

Phe

Asn

Leu Ser
val val Met
Met Asn Leu

His GIn Phe

Ala
LYyS

Gln
1240
Asnh
1255

Arg GIn Ile Glu

1270

Phe
1285

Lys

1300

taaacaaaca
tcccgaatge
tgatcccgga
aggctaaaca
aggacaacta
gtcgecatgtt
atacagaact
accggtccga
aatgtaaatc
agtatattcg
cgaaccctct
aacttattca
aggtgaatac
gcacgtttgg
tgtactatta
tgggtaccac
gcgaagacac
tgctcaccga
aaacctatct
acaccatcta
agaacaccga
aattctataa
gtggtgaaaa
gcatcaaggt
acttgaacaa
ttagtctaga
acatttccat
tcgaacgett
tccgegogea
aagccctttt
tgaacaaggc
ttacggatga
ttcectatat
gcgcooctgat
cagtactcgg

Ile Pro val Asp

teu Ala Ala Ala

Artificial seguence

DNA encoding a BONT/A-TEV

gttcaactat
gogtcaaatyg
gcgegatacy
ggtcceggtg
cctgaaaggt
gctgacttct
caaagtgatt
agagcttaac
ttttgggcat
trtttcteca
tttaggcycy
tgecgggceat
gaacgcgtat
cggtcatgat
caataaattc
ggctagetta
ttcecggcaaa
gatctacaca
gaacttcgat
tgatggcttt
aatcaacaac
gcteetgtgt
cctgtacttc
gaacaactyg
aggagaggaa
tcttattcaa
tgagaatctc
tcctaatgga
ggagtttgag
aaatccttceg
gaccgaagcg
aacttctgaa
tggcectgea
cttttcaggc
tacctttgcg

Asn

Asp
Asn
Arg

AsSp

1145

Asp Arg

Leu Ala Thr

1195

Glu 1le
1210
Lys Asnh

Leu
Ser
1225
AsSn Asn
Ile Ala

Ser Ser

1275
Gly Trp Gly Glu Arg Pro

1290
Leu
1305

aaagacccag
cagcecgtga
ttcacgaacc
tcttactatg
gttaccaaac
attgtgegeg
gacaccaact
ctcgtaatca
gaagtcctga
gatttcacat
ggaaaattcg
cgcttgtatg
tacgagatgt
gcaaaattta
aaagacattg
caatatatga
ttctctgteg
gaggataact
aaagcegtct
aatctgegea
atgaacttta
gtccgcggta
cagggcggty
gacttgtttt
attacttccg
caatattacc
agctctgaca
aagaaatatg
cacggcaagt
cgtgtgtaca
gcgatgtttt
gtctcgacca
ctgaacattg
gctgttatcce
ctggtgtcct

Ser val Met Thr Thr Asn Ile Tyr Leu Asn

ser

1150

Ile Lys Lys Tyr Ala Ser
1165

val Tyr
1180
Asn Ala

Pro Asp

ASp Gin

Ile Asn
Ser Gln
val Gly
Gly Ile

Gly
val

Ala
1200
Asn
1215

Thr

1230

Gly Asn
1245
Lys
1260

Arg Thr Leu Gly

Asp Ile

Leuy val Ala

Gly
Ser

Cys
1280
Leu
1295

Glu His His His His His His

1310

with a HIS tag

tcaacggcgt
aagcatttaa
cggaagaagg
atagcacata
tgttcgageg
gcattcecgtt
gcatcaatgt
ttggcccgag
atctgacgcg
ttggattitga
cgacggaccc
gaatcgcecat
cgggcttaga
ttgatagtct
catcaacctt
aaaacgrttt
ataaactgaa
ttgtcaaatt
ttaagatcaa
atacgaatct
Ctaaactgaa
ttatcaccag
gctceggtgg
tctcetecatc
ataccaacat
tgacctttaa
tcatcggoca
aattggacaa
ctcgtattgce
cectttitcte
tgggatgggt
ccgacaaaat
gtaacatgct
tgctyggaatt
atatcgcaaa
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ggacattgec
aatccataac
agatttaaac
cctgagtacce
catttattcg
ttggggtggt
gattcagect
cgcggatatt
gaatggctat
agaaagcctce
agcggtgacc
taacccgaac
agtgtecttt
gcaagaaaac
aaacaaggcg
caaagaaaaa
atttgataaa
cttcaaggte
catcgtaccg
ggcggcgaac
aaattttacc
caaaggeggt
tggtgcgcte
tgaagataat
cgaagcagey
ttttgataac
gctggaactg
atacaccatg
tctgaccaat
aagcgattat
ggaacaactg
tgccgatatt
gtataaagat
tatcccggaa
Caaagttttg

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
1980
2040
2100



actgtccaga
aagtatattg
aagatgaaag
tataaccagt
tcaaagctga
tgtagtgtca
ttegatgcaa
attggccaag
tttcagetgt
aaaaacatca
ctgageogtt
aaaaaccaga
gcgattgtat
aaatatttca
aacagcgggt
caagaaatta
attaatcgct
attaacggtc
aataatatca
tacttcaatt
cagtctaatt
tattatatgt
cgtggetata
aactcctecce
gacaatatcg
tatcgtctgy
atcccggaty
atcaccaata
ggcttcecacc
attgagcgea
tggggagaac

<210> 529
<211> 1306
<212> PRT
<213>

<220>
<223>

<400>

Met
1

val

529

Asp
val Lys

35
Thr
50
Lys

Asp

Ala
&5
ASp Asn

Arg Ile

Arg Gly
Ile
130
Ser

val

Arg
145
Iile Gin

Arg Asn

Thr Phe

Gly ala

Pro Phe val Asn
Ile y
Ala
Phe
Gin
Glu
Tyr
Ile
115
Asp
Giu
Phe
Gly
Gly

195
Gly

cgatcgacaa
ttaccaactyg
aagcgctgga
acacagagga
atgaatctat
gctatctgat
gccttaaaga
tggatcgett
ctaaatatgt
tcaacactag
acgcatctaa
ttcaattgrt
ataattcaat
acagtatctc
ggaaagtgag
aacaacgcgt
ggatttitgt
gcctgatcga
tgttcaaact
tattcgacaa
cgggtattct
taaacttata
tgtatctgaa
tctatcgegg
tacgcaataa
cgaccaatgc
tgggtaattt
aatgcaaaat
aattcaataa
gctcoecgcac
gcccattgta

BONT/A-TEV with a HIS

Ala
20
Phe

Tyr
Lys

Thr Asn

val Pro

Lys Asp
85

Ser Thr
100
Pro pPhe

Thr Ash

Giu Leu

Lys
Tle
Ile
Pro
val
70

Asn
Asp
Trp
Cys

Asn

17994-PCT-Seqglist

cgcgeteagt
gctcgctaaa
aaaccaagca
agaaaagaat
taacaaaqcg
gaactcgatg
tgeccrtcty
aaaagataaa
ggacaatcag
tattctgaac
aatcaacatc
caacttagaa
gtacgaaaat
tttaaacaac
ccitaactat
ggtgtttaaa
gacaattact
tcagaaacca
ggatggttgt
agaactcaac
gaaagacttt
tgatccgaat
agggeegegt
tactaaattt
cgatcgegtc
tagtcaggceg
atcccaggtyg
gaatcigcaa
tatcgcgaaa
tttaggctgt
a

Artificial seguence

tag

Gin Phe

Lys Ile

His Asn
40
Glu Glu
55
Ser Tyr

Tyr Leu

Leu Gly

Gly Gly
120
ITe Asn
135

Leu val

150

Glu Cys
165
Tyr Gly
180
Phe Glu

Lys Phe

Lys
ser
Glu
Ala

Ser phe

Thr Gin

Ser Leu
200

Thr Asp

Asn
Pro
25

LyS
Gly
Tyr
Lys
Arg
105
Ser
val
ITe
Gly
TYr
185
Glu

Pro

aaacgtaacg
gtaaacaccc
gaagcgacca
aacatcaact
atgattaata
atcccttacg
aagtatattt
gtcaacaaca
cgoctgetgt
ttgcgttacg
ggatccaagg
tcgtcaaaga
ttctctacga
gagrtatacta
ggtgaaatca
tactcacaga
aacaaccgygc
atcagtaatc
cgegacacgc
gaaaaggaga
tggggtgate
aaatacgttg
ggcagcegtga
attatcaaga
tacattaacg
ggcgtggaga
gttgtgatga
gataacaacg
ctggtggoct

agctgggagt

Tyr
10
Asn

Lys
Ala
Ite Trp
Asp Leu
Ser

75
val

ASD

Gly
30
Met Leu

Thr Ile

ITe Gln

ITe Gly
155
His Glu
170
Ile Arg

val Asp

aAla val

aaaaatggga
agattgacct
aagctattat
tcaacatcga
ttaacaagtt
gtgtgaaacg
acgataatcg
cgctgagtac
ccacgtttac
agagtaacca
tgaacttcga
ttgaagttat
gocrrttggat
tcatcaattg
tctggactct
tgattaacat
tgaacaacag
tcggtaacat
accgttacat
ttaaggatct
accttcagta
acgtcaacaa
tgaccactaa
aatatgcctc
tggtggtgaa
aaattctgtc
aaagtaaaaa
gcaacgacat
caaattggta
tcattceggt

Asp Pro

Gly Gln
30
Ile
45
Pro

val

Asn
60
Thr Tyr

Thr Lys

ey Thr

Thr
125
Asp

ASp

Pro
1490
Pro ser

val Leu

Phe ser

val
Met
Pro
Pro
Leu
Leu
ser
110
Glu
Gly
Ala

Asn

pro

tgaggtgtat
gattcgcaag
caactatcaa
cgacttatct
cttgaaccaa
tctggaagac
cggaactctt
agacatccct
ggaatacatc
tctgattgat
tccrategac
ctitaaaaaat
tcgrattceeg
tatggagaat
gcaggacact
cteggattat
Caaaatttac
tcacgcatceg
ttggatcaaa
ttatgacaat
cgataaaccy
cgttggeatt
catttactta
tggcaacaag
gaataaagaa
tgcacttgaa
tgaccaaggg
tggttttatc
caaccgtcag
agatgacggt

Asn Gly

Gin Pro

Gilu Arg

Pro Glu
Thr
80
Glu

Ser

Phe
95
Ite val

Leu Lys

Ser Tyr
Ile
160
Thr

Asp

Leu
175

Asp Phe

190

Thr Asn
205

Thr Leu

Page 171

Pro

Ala

Leu Leu

His Glu

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
3900
3921



Ley
225
Arg
Glu
Phe
Lys
Gly
305
Tyr
L.ys
Asn
Phe
Thr
385
Phe
Lys
Gly
Tyr
Ile
465
Phe
Ile
Tyr
Ash
Glu
545
Phe
Ala
Tyr
Glu
Thr
625
Thr
Ley
Ile
pPhe
Ile
705
LYyS
L.eu

Thr

210
Ile

val
val
Ile
Phe
290
Thr
Leu
Phe
phe
Asp
370
Ile
Ash
Asn
Iie
Phe
450
LYS
Thr
Glu
Leu
Leu
530
Arg
His
Leu
Thr
Ala
610
ASp
Ile
Tyr
Leu
Ala
630
Asp
Tyr
Ile

Lys

His
Phe
ser
AsSp
275
Lys
Thr
Leu
ASp
val
355
Lys
Tyr
Gly
phe
Ile
435
Gin
val
Asn
ala
Thr
515
Ser
Phe
Tyr
Thr
Phe
595
Ala
Glu
Ie
Lys
Ley
675
lLeu
Asn
Ile
Arg

Ala

Ala
Lys
Phe
260
ser
ASp
Ala
Ser
LysS
340
Lys
Ala
ASD
Gln
Thr
420
Thr
Gly
Asn
Asp
Ala
500
Phe
ser
Pro
Leu
AsSn
580
Phe
Met
Thr
Ile
ASp
660
Glu
val
Ala
val
LyS

740
Ile

Gly
val
245
Glu
Leuy
Tle
Ser
Glu
325
Leu
Phe
val
Gly
AsSn
405
Gly
Ser
Gly
Asn
l.eu
485
Glu
Asn
ASp
Ash
Arg
565
Ser
Ser
Phe
Ser
Pro
045
Asp
Phe
Ser
Leu
Thr
725
Lys

Ile

His
230
AsSh
Glu
Gln
Ada
Leu
310
ASD
Tyr
Phe
rhe
Phe
390
Thr
Leu
Lys
Gly
Trp
470
Asn
Glu
Phe
Ile
Gly
550
Ala
val
ser
Leu
Giu
630
Tyr
Phe
Ite
Tyr
ser
710
AsSnh
Met

Asn

215
Arg

The
Leu
Glu
Ser
295
Gln
Thr
LyS
LYS
LYS
375
AsSn
Glu
Phe
Gly
Ser
455
Asp
LyS
Asn
Asp
Ile
535
Lys
Gln
Asnh
Asp
Gly
615
val
1le
val
Pro
Ile
695
Lys
Trp
Lys
Tyr

Leu
Asn
Arg
Asn
280
Thr
Tyr
ser
Met
val
360
Ile
Leu
Ile
Glu
Gly
440
Gly
Ley
Gly
Tle
AsSh
520
Gly
LYS
Glu
Glu
Tyr
600
Trp
Ser
Gly
Gly
Glu
680
Ala
Arg
Leu
Glu

Gln

17994-PCT-Seqalist
220

Tyr
Ala
Thr
265
Glu
Leu
Met
Gly
Ley
345
teu
Asn
Arg
Asn
Phe
425
Gly
Gly
Phe
Glu
Ser
505
Glu
Gln
Tyr
Phe
Ala
585
val
val
Thr
Pro
Ala
665
Itle
Ash
Asn
Ala
Ala

745
Tyr

Gly
Tyr
250
Phe
Phe
Asn
LyS
LyS
330
Thr
AsSh
Ile
Ash
Asn
410
Tyr
Ser
Gly
Phe
Glu
490
Leu
Pro
Leuy
Glu
Glu
570
Leu
L.ys
Glu
Thr
Ala
650
Leu
Ala
Lys
Glu
Lys
730
Leu

Asn

Ile
235
Tyr
Gly
Arg
LYS
ASnh
315
Phe
Glu
Arg
val
Thr
395
Met
Lys
Gly
Ala
ser
475
Ile
Asp
Gy
Glu
lLeu
555
His
L.eu
Lys
Glin
ASD
635
Leu
Ile
Ile
val
Lys
715
val
Glu

Glin

Ala
Glu
Gly
Leu
Ala
300
val
Ser
Iie
Lys
Pro
380
AsSn
AsSnh
Leu
Gly
Leuy
460
Pro
Thr
Leu
Asn
Leu
540
ASp
Gly
Asn
val
lLeu
620
Lys
AsSn
Phe
Pro
Leu
700
Trp
AsSn
Asn

TYF
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Ile
MetT
His
Tyr
285
Lys
Phe
val
Tyr
Thr
365
LYyS
ieu
Phe
Leu
Gly
445
Asn
Ser
Ser
1le
Ile
525
Met
Lys
LysS
Pro
ASn
605
val
Ile
Ie
Ser
val
685
Thr
AsSp
Thr
Gin

Thr

Asn
Ser
AsSp
270
Tyr
Ser
LYS
AsSp
Thr
350
Tyr
val
Ala
Thr
Cys
430
Glu
Asp
Glu
ASD
Gln
510
Ser
Pro
Tyr
Ser
Ser
590
Lys
TVYr
Ala
Gly
Gly
670
Leu
val
Glu
GlIn
Ala

750
Glu

Pro
Gly
255
Ala
Tyr
Ile
Glu
Lys
335
Giu
Ley
Asn
Ala
Lvs
415
val
Asn
Leu
Asp
Thr
495
Gln
Ile
Asn
Thr
Ar

575
Arg
Ala
ASp
Asp
Asn
655
Ala
Gly
Gln
val
Ile
735
Glu

Glu

Ash
240
l.eu
LYS
Asn
val
Lys
320
lL.eu
ASp
AsSn
TYT1
Asn
400
Leu
Arg
l.eu
Cys
Asn
480
Asn
Tyr
Glu
Ile

Met
560

g Ile

val
Thr
Phe
Ile
640
Met
val
Thr
Thr
Tyr
720
Asp
Ala

Glu



Lys
Glu
785
Cys
Arg
Ile
ASp
Lys
265
Lys
His
Lys
Leu
Asn
8945
LysS
Cys
Ile
Phe
Ile
1025
Ile
Ile
Thr

Leu

Asn
770
Ser
Ser
Leu
Tyr
Lys
850
Tyr
ASN
Leu
val
Glu
930
Ser
Tyr
Met
Ile
Lys
1010
Phe
AsSn
His
His

Asn
1090

755
Asn

Ile
val
Glu
Asp
835
val
val
ITe
Ile
Asn
915
Ser
Met
Phe
Glu
Trp
4a5
Tyr
val
Gly
Ala
Arg

1075
Glu

Ile Asn
Asn Lys

Ser Tyr
805
Asp Phe
820
Asn Arg

Asn Asnh
Asp Asn

ITe Asn
885

ASp Leu

300

Phe Asp

ser Lys
Tyr Glu

Asn Ser
965
Asn Asn
980
Thr Leu

Ser Gin
Thr Ile
Arg Leu
1045
Ser Asn
1060
Tyr Ile

Lys Glu

Gly Tle Leu LyS Asp

1105
Tyr

Asn
val
Lys
APrg
1185
Tyr
Ser
Met
Leu

rhe
1265

1le Glu Arg Ser Ser Arg Thr Leu Gly Cys
1285

Tyr Met Leu Asn

1125

val Gly Ile Arg

1140

Met Thr Thr Asn

Pha
1170
Asn
Arg
Ala

Lys

1250

1155
Ile

Asn
Leu
Leu

sSer

Ile Lys
Asp Arg

Ada Thr
1205

Glu Ile

1220

LYS Asnh

1235
GIn Asp Asn Asn Gly Asn Asp Ile

17994-PCT-Seql.ist

760
phe Asn Ile Asp
775
Ala Met Ile Asn
790
Leuy Met Asn Ser

Asp Ala Ser Leu
825

Gly Thr Leu Ile

840
Thr Leu Ser Thr
855

GIn Arg Leu Leu

870

Thr Ser Ite i.eu

Ser Arg Tyr Ala
905

Pro Ile Asp LyS

920
Ile Glu val Ile
935

Asn Phe Ser Thr

950

Ile Ser Leu Ash

Ser Gly Trp Lys
985

GIn Asp Thr Gin

1000
Met Ile Asn Ile
1015

Thr Asn Asn Arg

1030

Ile Asp GIn Lys

Ash Ile Met Phe
1065

Trp Ile Lys Tyr

1080
ITe Lys Asp Leu
1095

Phe Trp Gly Asp

1110

Leu Tyr Asp Pro

Gly Tyr Met Tyr
1145

Ile Tyr Leu Asn

1160
Lys Tyr Ala ser
1175

val Tyr Ile Asn

1180

asn Ala ser Gln

Pro Asp val Gly

1225

Asp Gln Gly Ile
1240

1255

Asp
Ile
Met
810
Lys
Gly
Asp
ser
Asnt
890
ser
Asn
Leu
ser
Asn
a70
val
Glu
Ser

Leu

Pro
1050

Lys Leu Asp Gly gys

Ley
ASnh
795
Tle
ASp
GIn
Ile
Thr
875
ey
Lys
Gin
LYS
Phe
955
Glu
ser
Ile
Asp

Asn
1035

ser
780
Lys
Pro
Ala
val
Pro
860
Phe
Arg
Ile
Ile
Asn
940
Trp
Tyr
Leu
Lys

Tyr

765
Ser

Phe
Tyr
Lauy
Asp
845
Phe
Thr
Tyr
ASn
Gln
G25
Ala
Ile
Thr

Asn

GIn

1005

Ile

1020
Asn Ser Lys

Lys
l.eu
Gly
Leu
830
Arg
Gln
Glu
Glu
Ile
3810
Leu
Ile
APg
Ile
TYr
990
Arg

Asn

ITe Ser Asn Leu

1085

l.eu
Ash
val
815
Lys
iLeu
Leu
TYyr
Ser
895
Gly
Phe
val
1le
Ile
975
Gly
val
Arg
Ile
G1

Y
1055
Arg

070
Phe Asn Leu Phe Asp Lys

Tyr Asp Asn Gln Ser Asn
1100
Tyr Leu Gin Tyr Asp Lys

Asn
11306
Leu
Ser
Gly

val

1115
Lys

Lys
Ser
Asn

val
1195

Tyr val Asp val

1135

Asn
Gin
BOO
LYs
Tyr
LyS
ser
Ile
880
ASn
Ser
Asn
Tyr
Pro
360
ASnH
Glu
val
Trp
Tyr
1040
Asn
ASD
Glu
Serp
Pro

1120
Asn

Gly Pro Arg Gly Ser
1150

Leu Tyr Arg

Lys

1165

ASP

1180

val

Ala Gly val

1210
AsSn

Thr

Gly

Asn Asn Ile Ala Lys Leu val Ala Ser

1270

1290

val Asp Asp Gly Trp Gly Glu Arg Pro Leu
page 173

Leu
Asn

Phe

1275

Sar
Lys

Ile

Lys
Glu
Gin

Cys

1245

ASn
Ash
Lys

val

Gly
Ile
Lys
Ile

1215
val

1230
Lys Met Asn

Thr
val
Glu
1200
Leu

val

Gly Phe His Gln

1260
Asn Trp Tyr Asn Arg Gln

1280

Ser Trp Glu Phe Ile Pro

1295



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

<220
<223>

530
3945
DNA

1300

17994-pCT-Seglist

Artificial Sequence

and Thrombin (£890)

<400> 530
atgccgticg
tatatcaaaa
aaaatttggg
ccaccgectyg
gacaatgaaa
acagatctcg
agcaccatcyg
gatgggagct
atccaattcg
ggatcgacgc
gaagttgata
ttggcacatg
cgtgttttca
gaagaactgc
gaatttcggc
aaaagcattyg
tacctcctta
ctgtataaaa
ttgaatcgga
agagttaact
tttaacggcc
ggcttgtttg
ggttctggeg
aatgatttat
tttactaacg
gaagagaata
gagcctgaga
atgccgaata
ttceactate
teggtaaacg
gttaaaaaag
gtatatgact
accattatca
gatttrgtgg
atcgecattc
actgtccaga
aagtatatty
aagatgaaag
tataaccagt
tcaaagctga
tgtagtgtca
ttcgatgcaa
attggccaag
tttcagetgt
aaaaacatca
catctgattg
aaggtgaact
aagattgaag
acgagctitt
actatcatca
atcatcrgga
cagatgatta
cggctgaaca
aatctcggta
acgcaccgtt

taaacaaaca
tcccgaatge
tgatcccgga
aggctaaaca
aggacaacta
gtcgcatgtt
atacagaact
accggtccga
aatgtaaatc
agtatattcg
cgaaccctct
aacttattca
aggtgaatac
gcacgtttgg
tgtactatta
tgggtaccac
gcgaagacac
tgctcaccga
aaacctatct
acaccatcta
agaacaccga
aattctataa
gtggtgaaaa
gcatcaaggt
acttgaacaa
ttagtctaga
acatttccat
tcgaacgott
tccgegegea
aagccctttt
tgaacaaggc
ttacggatga
ttcectatat
gcgecctgat
cagtactcgg
cgatcgacaa
ttaccaacty
aagecgcetgga
acacagagga
atgaatctat
gctatctgat
gccttaaaga
tggatcgert
ctaaatatgt
tcaacactag
atctggtgcc
tcgatcctat
ttatcttaaa
ggattecgtat
attgtatgga
ctctgecagga
acatcrtcgga
acagcaaaat
acattcacgc
acatttggat

gttcaactat
gggtcaaatg
gcgegatacg
ggtcccggty
cctgaaagyt
gctgacttct
caaagtgatt
agagcttaac
ttttgggcat
tttttctcca
tttaggcgeg
tgcegggeat
gaacgcgtat
cggtcatgat
Ccaataaattc
ggctagetta
ttccggeaaa
gatctacaca
gaacttcgat
tgatggcttt
aatcaacaac
gctectgtgt
cctgtacttce
gaacaactgg
aggagaggaa
tcttattcaa
tgagaatctc
tcctaatgga
ggagtttgag
aaatcctteg
gaccgaageg
aacttctgaa
tggecctgcea
cttttcagge
tacctttgeg
cgcgetecagt
gctcgctaaa
aaaccaagca
agaaaagaat
taacaaagcg
gaactcgatg
tgcecttety
aaaagataaa
ggacaatcag
tattctgaac
gcgtggcage
cgacaaaaac
aaatgcgatt
tccgaaatat
gaataacagc
cactcaagaa
ttatattaat
ttacattaac
atcgaataat
caaatacttc

1305

aaagacccag
cagceccgtga
ttcacgaacc
tcttactaty
gttaccaaac
attgtgcgceg
gacaccaact
ctecgtaatca
gaagtcctga
gatttcacat
ggaaaattcg
cgcttgtatg
tacgagatgt
gcaaaattta
aaagacattg
caatatatga
ttcrctgteg
gaggataact
aaagccgtct
aatctgcgea
atgaacttta
gtcegeggta
cagggeggty
gactigtttt
attacttccg
caatattacc
agctctgaca
aagaaatatyg
cacggcaagt
cgtgtgtaca
gcgatgttrtt
gtctcgacca
ctgaacattg
gcrgttatec
ctyggtgtccet
aaacgtaacyg
gtaaacaccc
gaagcgacca
aacatcaact
atgattaata
atcccttacg
aagtatattt
gtcaacaaca
cgeectgetyt
ctggtygccge
cgttacgcat
cagattcaat
gratataatt
ttcaacagta
gggtggadag
attaaacaac
cgcetggattt
ggtcgectga
atcatgtica
aatttattcg

DNA encoding a BoNT/A comprising Thrombin (N880)

tcaacggcgt
aagcatttaa
tggaagaagyg
atagcacata
tgttegageg
gcatteccgtt
gcatcaatgt
ttggceoogag
atctgacgeg
ttggatrttga
cgacggaccc
gaatcgcecat
cgggcrtaga
ttgatagtict
catcaacctt
aaaacgtttt
ataaactgaa
ttgtcaaatt
ttaagatcaa
atacgaatct
ctaaactgaa
ttatcaccag
gctecggtyg
tctctccatc
ataccaacat
tgacctttaa
tcatcggeca
aattggacaa
ctcgtattge
cCttrticte
tgggatgggt
ccgacaaaat
gtaacatgct
tgctggaatt
atatcgcaaa
aaaaatggga
agattgacct
aagctattat
tcaacatecga
ttaacaagtt
gtgtgaaacy
acgataatcg
cgctgagtac
ccacgtrtac
gtggctccta
ctaaaatcaa
tgttcaactt
Caatgtacga
tctctttaaa
tgagccttaa
gcgtggtygtt
ttgrgacaat
tcgatcagaa
aactggatrgg
acaaagaact

Page 174

ggacattacc
aatccataac
agatttaaac
ccigagtacc
catttaticg
ttggggtggt
gattcagcct
cgcggatatt
gaatggctar
agaaagcctc
agcggtgacc
taacccgaac
agtgtccttt
gcaagaaaac
adacaaggcg
caaagaaaaa
atttgataaa
cttcaaggtc
catcgtaccg
ggcggegaac
aaattttacc
Caaaggcggr
tggtgegctc
tgaagataat
cgaagcagceg
ttttgataac
gctggaacty
atacaccatg
Tctgaccaat
aagcgattat
ggaacaactg
tgccgatatt
gtataaagat
tatccocggaa
caaagttityg
tgaggtgtat
gattcgcaag
caactatcaa
cgacttatct
cttgaaccaa
tctggaagac
cggaactctt
agacatcect
ggaatacatc
cgagagtaac
catcggatcc
agaatcgtca
aaatitctct
caacgagtat
ctatggtgaa
taaatactca
tactaacaac
accaatcagt
ttgtcgegac
caacgaaaag

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
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



gagattaagg
gattaccttc
gttgacgtca
gtgatgacca
aagaaatatg
aacgtggtgg
gagaaaattc
atgaaaagta
aacggcaacg
gcctcaaatt
gagttcattc

531
1314
PRT

<210
<211>
<212>
<213>

<220>

<223> BONT/A comprising Thrombin (NEBO)

(D890

<400> 531

Met Pro Phe
1

val Asp Ile

Ala
35
Phe

val Lys
Thr
50
Lys

Asp
Ala Gln
65

ASp

Asn Glu

Arg Ile Tyr
Ile
115

ASD

Arg Gly
Ile
130
sSer

val

Arg Glu

145
Ile

Gln Phe

Arg Asn Gly

Thr Phe Gly
195
Ala Gly
210

Ile

Gly
Leu His
225
Arg

val Phe

Glu val Ser

Phe 1le Asp
275
Phe Lys
250

Thr

Lys
Gly Thr
305
TYF

L.eu Leu

L.ys Phe Asp
val

355

Asn Phe

atctttatga
agtacgataa
acaacgttgg
ctaacattta
cctctggeaa
tgaagaataa
tgtctgeact
aaaatgacca
acattggret
ggtacaaccg
cggtagatga

)

val Asn

Ala
20
Phe

Tyr
Lys

Thr Asn

val Pro

Lys Asp
85

Ser Thr
100
Pro Phe

Thr Asn

Glu Leuy

Lys
Ile
Ile
Pro
vail
70

Asn
ASp
Trp
Cys

ASN

17994-PCT-SeqlList

caatcagtct
accgtattat
cattcgeggce
cttaaactcc
caaggacaat
agaatatcgt
tgaaatcccg
agggatcacc
tatcggcttc
tcagattgag
cggtigygga

Artificial Sequence

Gln Phe

Lys Ile

His Asn
40
Glu Glu
55
Ser Tyr

Tyr Leu

Leu Gly

Gly Gly
120
Ile Asn
135

Leu val

150

Glu Cys
165
Tyr Gly
180

rhe Glu

Lys Phe

Ala Gly

Lys
Ser
Glu
Ala

His

Ser phe

Thr GlIn

Ser Leu
200
Thr Asp
215

Arg Leu

230

val
245
Glu

Lys

phe
260
ser Leu

Asp Ile

Ala ser

Asnh
Glu
Gln
Ala

Leu

Thr Asn

Leu Arg

Glu Asn
280
Ser Thr
295

Gin Tyr

310

Glu
325
l.eu

Ser

Lys
340

Lys Phe

ASp
Tyr

Phe

Thr Ser

Lys Met

val
360

Lys

aattcgggta
atgttaaact
tatatgtatc
tcecetetatce
arcgtacgea
ctggcgacca
gatgtgggta
aataaatgca
caccaattica
cgcagctecc
gaacgcccat

and

Ash Tyr
10

AsSn

LYys

Pro Ala

25

Lys Ile Trp

Gly Asp Leu

Tyr Asp Ser

Gly val
S0
Met

LysS

Arg
105
ser

Leu

Thr Ile

val Ile Gln

Ile I1e Gly
153
His Glu
170
Iie

Gly

Tyr
185
Glu

Arg

val Asp

Pro Ala val
Ile
235

Tyr

Tyr Gly

Ala Tyr
250
Thr pPhe
265

Glu

Gly

rhe Arg

Leu Asn Lys

met Asn
315
Phe

Lys

Gly Lys

330

Ley Thr Glu

345

Leu Ash Arg

ttctgaaaga
tatatgatcc
tgaaagggcc
gcggtactaa
ataacgatcg
atgctagtca
atttatccca
aaatgaatct
ataatatcgce
gcactttagg
tgtaa

Thrombin

Asp Pro val

Gly Gln Met
30
Ile Pro
45

Pro

val

Ash
60
Thr

Pro

Tyr Leu

Thr Lys Leu

l.eu Thr Ser
110
Thr Glu
125

ASp

ASp

Pro
140
Pro

Gly

ser Ala

val Leu Asn

Phe Ser Pro

190

Thr Asn Pro
205

Thr Leu
220

Ala

Ala

Ite Asn

Glu MeT Ser

Gly His Asp

270

Leu Tyr Tyr
285

Ala Lys

300

val

ser

phe Lys

ser val Asp
Thr
350

Tyr

Ile Tyr

Thr
365

Lys

. Page 175

cttttggggt
gaataaatac
gcgtggeage
atttattatc
cgtctacatt
ggcgggcgty
ggtggttgty
gcaagataac
gaagcttgty
ctgtagctgg

ASh
15
Gin

Gly
Pro
Glu Arg
Pro Glu
Thr

80
Glu

ser

Phe
95
Ile val

Leu Lys

Ser Tyr
ile
160
Thr

ASp

Leu
175
Asp Phe

Leu Leu

His Glu
Pro Asn
240
Gly Leu
255
Ala Lys

Tyr Asn

Ile val

Glu Lys
320
Lys Leu
335
Glu Asp

Leu Asn

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3945



Phe
Thr
385
rPhe
Lys
Gly
Tynr
Ile
465
phe
Ile
Tyr
Asn
Glu
545
Phe
Ala
Tyr
Glu
Thr
625
Thr
Leu
Ile
Phe
Ile
705
Lys
Leu
Thr
Lys
Glu
785
Cys
Arg
Ile
Asp
LyS
865
LYS

Tyr

Asp
370
Ile
Asn
Asn
Ile
Phe
450
Lys
Thr
Glu
Leu
Leu
530
Arg
His
Leu
Thr
Ala
610
AsSp
Ile
Tyr
Leu
Ala
690
AsSp
Tyr
Ile
Lys
Asn
770
Ser
Ser
Leu
Tyr
LyS
850
TYr
Asn

Glu

LysS
Tyr
Gly
rhe
Ile
435
Gln
val
Asn
Ala
Thr
515
Ser
Phe
Tyr
Thr
Phe
595
Ala
Glu
Ile
Lys
Ley
675
Leu
Asnh
Ile
Arg
Ala
755
Asn
Ile
val
Glu
AsSp
835
val
val
Ife

ser

Ala
Asp
Gin
Thr
420
Thr
Gly
ASH
ASp
Ala
500
Phe
Ser
Pro
Leu
ASh
580
Phe
Met
Thr
Ile
Asp
660
Gy
val
Ala
val
Lys
740
Ile
Ile
ASh
Ser
Asp
820
Asn
Asn
Asp
Ile

Asn
900

val
Gly
ASh
405
Gly
Ser
Gly
Asn
Leu
485
Glu
Asn
Asp
Asn
Arg
565
Ser
Ser
Phe
ser
Pro
645
Asp
Phe
Ser
Leu
Thr
725
Lys
Ile
AsSn
Lys
Tyr
805
Phe
Arg
Ash
Asn
Asn

885
His

Phe
Phe
390
Thr
Leu
Lys
Gly
Trp
A70
Asn
Glu
phe
Ile
Gly
550
Ala
val
Ser
Leu
Glu
630
Tyr
Phe
Ile
Tyr
ser
710
Asn
mMet
Asn
Phe
Ala
780
Lau
Asp
Gly
Thr
Glin
870
Thr

Leu

Lys
375
ASnN
Glu
Phe
Gly
Ser
455
Asp
LysS
ASn
Asp
Ile
535
Lys
Gin
Ash
Asp
Gly
615
val
Ile
val
Pro
Ile
695
Lys
Trp
Lys
Tyr
Asn
775
Met
Met
Ala
Thr
lLeu
855
Arg
Ser

Ile

Ile
Leu
Ile
Glu
Gly
440
Gly
Leu
Gly
Tle
Asn
520
Gly
Lys
Glu
Glu
Tyr
600
Trp
Ser
Gly
Gly
Glu
680
Ala
Arg
Leu
Glu
Gln
760
Ile
Ile
Asn
Ser
Leu
840
ser
Leu
Ile

ASp

17994-pPCT-Seqlist

Asn
Arg
ASN
Phe
425
Gly
Gly
Phe
Glu
Ser
505
Glu
Gin
Tyr
Phe
Ala
585
val
val
Thr
Pro
Ala
665
Ile
Asn
Asn
Ala
Ala
745
Tyr
ASp
Asn
Ser
Ley
825
Ile
Thr
i.eu
Leu

Leu
905

Ile
Asn
Asn
410
Tyr
ser
Gly
Phe
Glu
490
Leu
Pro
Leu
Glu
Glu
570
Leu
Lys
Glu
Thr
Ala
650
Leu
Ala
Lys
Glu
LYS
730
Leu
AsSn
ASD
Iie
Met
810
LYS
Gly
Asp
Ser
ASh

890
val

val
Thr
395
Met
Lys
Gly
Ala
Ser
475
Ile
Asp
Glu
Glu
L.eu
555
His
L.eu
Lys
Gln
AS

635
tay
Ile
Ile
val
Lys
715
val
Glu
GIn
Ley
Asn
795
Tle
ASp
Gln
Ile
Thr
875

Leu

Pro

Pro
380
AsSn
Asn
Leu
Gly
Leu
460
Pro
Thr
Leu
Asn
Leu
540
Asp
Gly
ASN
val

Leu
620

p Lys

ASH
Phe
Pro
Leu
700
Trp
Asn
Ash
Tyr
Ser
780
Lys
Pro
Ala
val
Pro
860
rhe
val

Arg

Page 1756

Lys
Leu
Phe
Leu
Gly
445
Asn
Ser
Ser
Ile
Ile
525
Met
LysS
LYys
Pro
AsSn
605
val
Ile
Ile
Ser
val
685
Thr
Asp
Thr
GlIn
Thr
765
ser
Phe
Tyr
L.eu
ASD
845
Phe
Thr
Pro

Gly

val
Ala
Thr
Cys
430
Glu
Asp
Glu
AsSp
GIn
510
Ser
Pro
Tyr
Ser
Ser
590
Lys
Tyr
Ala
Gly
Gly
670
Ley
val
Glu
Gln
Ala
750
Glu
LYS
Ley
Gly
Leu
830
Arg
Gin
Glu
Arg

Ser
910

Asn
Ala
LYS
415
val
AsA
Leu
Asp
Thr
495
Gln
Ile
Asn
Thr
Arg
575
Arg
Ala
Asp
ASD
Asn
655
Ala
Gly
Gln
val
Ile
735
Glu
Glu
Leu
Asn
val
815
LysS
Leu
Leu
Tyr
Gly

895
Arg

Tyr
Asnl
400
Leu
Arg
[.eu
Cys
Asn
480
Asn
Tyr
clu
Ile
Met
560
Tle
va'l
Thr
Phe
Ile
640
Met
val
Thr
Thr
Tyr
720
ASP
Ala
Glu
Asn
Gin
800
LYS
Tyr
Lys
Ser
Ile
880
Ser

Tyr



Ala Ser Lys Ile Asn Ile

915

Lys Ash Gin Ile GIn Leu
930
Ile Leu Lys Asn Ala Ile

945

950

Thr ser Phe Trp Ile Arg

965

Asn Asn Glu Tyr Thr Ile

980

Lys val Ser Leu Asn Tyr

995

Gln Glu Ile Lys Gln Arg
1010
Ile Ser Asp Tyr Ile Asn

1025

1030

Arg Leu Asn Asn Ser Lys

1045

Lys Proc Ile Ser Asn Leu

1060

Gly
Phe
935
val
Ile
Ile
Gly
vai
1015
Arg
Ile

Gly

Phe Lys Leu Asp Gly Cys Arg

1075

Tyr Phe Asn Leu Phe Asp
1090
Leu Tyr Asp Asn Gln Ser

1105

1116

Asp Tyr Leu GIn Tyr Asp

1125

LYS
1085
Asn

Lys

Pro Asn Lys Tyr val Asp val

1140

Tyr Leu Lys Gly Pro Arg

1155

Asn Ser Ser Leu Tyr Arg
1170
ser Gly Asn Lys Asp Asn

1185

1190

Asn val val val Lys Asn

1205

Gin Ala Gly val Glu Lys

1220

Gly Asn Leu Ser Gin val

1235

Ile Thr Asn Lys Cys Lys
1250
ITe Gly pPhe Ile Gly Phe

1265

Ala ser Asn Trp Tyr

1270
1285

Gly
Gly
1175
Ile
Lys
Ile
val
Met

1255
His

17994-pPCT-SeqgList

ser Lys val Asn
820
Asn Leu Glu Ser

Phe Asp
925

ser Lys

940

TYr Asn Ser Met Tyr Glu

955

Pro Lys Tyr Phe Asn Ser

970

AsSn Cys Met Glu Asn Asn

985

Glu 17e IMe Trp Thr Leu

1000
val Phe Lys Tyr

1005
Ser Gln
1020

Pro Ile
Ile Gglu
Asn Phe
Ile ser
975
ser Gly
980
Gln Asp

Met Iie

Trp Ile Phe val Thr Ile Thr Asn

1035

Tyr Ile Asn Gly Arg Leu Ile Asp

1050

1055

Asn Ile His Ala Ser Asn Asn Ile

1065

1070

Asp Thr His Arg Tyr Ile Trp Ile

1080

1085

Glu Leu Asn Glu Lys Glu Ile Lys

1100

ser Gly Ile Leu Lys Asp Phe Trp

1115
Pro Tyr Tyr Met
1130
Asn Asn val Gly
1145

Leu Asn

Leu Tyr

1135

Asp
val
Ser
960
Ley
Trp
Thr
Ash
Asn
1040
Gln
Met
i.ys
ASp
Gly

1120
ASD

Ile Arg Gly Tyr Met

1150

Ser val Met Thr Thr Asn Iie Tyr

1160
Thr Lys Phe Ile

1165
ITe Lys
1180

val Arg Asn Asn Asp Arg

1195

Glu Tyr Arg Leu Ala Thr

1210

Leu Ser Ala Leu Glu Ile

1225
val Met Lys Ser
1240

LYS Ash
1245

Asn Leu Gln Asp Ash Asn

GIn Phe Asn Asn
1275

1280

1260
ITe Ala

Lys Tyr
val Tyr

Asn Ala

1215

Pro Asp
1230

Asp Gln
Gly Asn

Lys Leu

Asn Arg Gin Ile Glu Arg Ser Ser Arg Thr
1295

Gly Cys Ser Trp Glu Phe ITe Pro val Asp Asp Gly Trp Gly Glu

1300

Pro Leu

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

<220>
<223>

<400>

atgccgttcg taaacaaaca
tatatcaaaa tcccgaatgce
aaaatttggg tgatcccgga
ccaccgectg aggetaaaca

532
3945
DNA
Artificial sequenc

e

1305

1310

DNA encoding a BoNT/A comprising FXa (N872) and

Thrombin (E884)
532

Page 177

l.eu
Ala
Ite
1200
Ser
val
Gly
Asp
val
1280
t.ey

Arg

gttcaactat aaagacccag tcaacggegt ggacattgec
gggtcaaatg cagcccgtga aagcatttaa aatccataac
gcgcgatacg ttcacgaacc cggaagaagg agatttaaac
ggtcccggtg tcttactatg atagcacata cctgagtacc

60

120
180
240
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17994-PCT-SegList
<220>
<223> BONT/A comprising FXxa (N872) and Thrombin (E884)

<400> 533
Met Pro Phe val Agn Lys Gin Phe Asn z%r Lys Asp Pro val Agn Gly
1 1
val Asp Ile 31a Tyr Ile Lys Ile ;go Asn Ala Gly Gln Mgt Gln Pro
0 3
val Lys g%a Phe Lys Ile His Agn Lys Ile Trp val Ile Pro Glu Arg
4 45
Asp Tgr Phe Thr Asn Pro Glu Glu Gly Asp teu ggn Pro Pro Pro Glu
> 55
Ala Lys GIn val Pro val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr
65 70 75 80
ASp Asn Gly Lys §§p Asn Tyr Leu Lys ggy val Thr Lys Leu g?e Glu
3
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile val
100 105 110
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys
115 120 125
val Ile Asp Thr Asn Cys Ile Asn val Ile Gin Pro Asp Gly Ser Tyr
130 135 140
Arg Ser Glu Glu Leu Asn Leu val Ile Ile Gly Pro Ser Ala Asp Ile
145 150 155 160
1tle G¢1n Phe Glu Cys Lys Ser phe Gly His Glu val Leu Asn Leu Thr
165 170 175
Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe
180 i85 150
Thr Phe Gly Phe Glu Glu Ser Leu Glu val Asp Thr Asn Pro Leu Leu
195 200 205
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala val Thr Leu Ala His Glu
210 215 220
Leu Ile His Ala Gly His Arg Lteu Tyr Gly Ile Ala Ile Asn Pro Asn
225 230 235 240
arg val pPhe Lys val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu
245 250 255
GIu val ser Phe Glu Glu Leu Arg Thr pPhe Gly Gly His Asp Ala Lys
260 265 270
Phe Ile Asp Ser Leu GlIn Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn
275 280 285
Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile val
230 295 300
Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn val Phe Lys Glu Lys
305 310 315 320
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser val Asp Lys Leu
325 330 335
Lys Phe Asp Lys Leu Tyr Lys Met teu Thr Glu Ile Tyr Thr Glu Asp
340 345 350
Asn Phe val Lys Phe Phe Lys val Leu Asn Arg Lys Thr Tyr Leu Asn
355 360 365
Phe Asp Lys Ala val Phe Lys Ile Asn Iie val Pro Lys val Asn Tyr
370 375 380
Thr Tle Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn
385 390 395 400
Phe Asn Gly GIn Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu
405 410 415
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys val Arg
420 425 430
Gly Tle Ile Thr Ser Lys Gly Gly Gly Ser Gly Gly Gly Glu Asn Leu
433 440 445
Tyr Phe GIn Gly Gly Gly Ser Gly Gly Gly Ala Leu Asn Asp Leu Cys
450 455 460
1le Lys val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn
465 470 475 480
Phe Thr Asn Asp Leu Ash Lys Gly Glu Giu ITe Thr Ser Asp Thr Asn
485 490 495
Tle Glu Ala Ala Glu Glu Asn Ile Ser Leu Asp Leu Ile GIn Gln Tyr
500 505 510
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Tyr Leu Thr
515
Asn Leu Ser
530
Glu Arg Phe
545
pPhe His Tyr

Ala Leu Thr

Tyr Thr Phe
595
Glu Ala Ala
610
Thr Asp Glu
625
Thr ITe Ile

Leu Tyr Lys

Ile Leu Leu
675
Phe Ala Leu
690
Ile Asp Asn
705
Lys Tyr Ile

Leu 11e Arg

Thr Lys Ala
755
Lys Asn Asn
770
Glu ser Ile
785
Cys Ser val

Arg Leu Glu

Ile Tyr Asp
835
Asp Lys val
850
Lys Tyr val
865
Lys Asn Ile

Glu Leu val

Ala Ser Lys

915

Lys Asn GIn
930

Tie Leu Lys

945

Thr Ser Phe

Asn Asn Glu

Lys val ser
985
Gln Glu Ile
1010
Ile Ser Asp
1025
Arg Leu Ash

Phe
Ser
Pro
Leu
Asn
580
Phe
Metg
Thr
ITe
ASp
660
Glu
val
Ala
val
LYS
740
Ile
Ile
AsSh
ser
ASp
820
Asn
ASh
Asp
Glu
Pro
900
1Ile
Ile
Asn
Trp
Tyr
980
Leu
LYS
Tyr

Asn

Asn
Asp
Asn
Arg
565
ser
Ser
Phe
Ser
Pro
645
ASp
rhe
Sear
L.eu
Thr
725
Lys
Ile
Asnh
Lys
Tyr
805
Phe
Arg
Asn
Ash
Gly
885
Arg
ASn
Gin
Ala
Ile
965
Thr
Asn
Gin
Ile

sSer

1045

17994-PCT-Seqlist

Phe Asp Asn Giu
520
Ile 1le Gly Gln
535
Gly Lys Lys Tyr
550
Ala Gin Glu Phe

val Asn Glu Ala
585

Ser Asp Tyr val

600
Leu Gly Trp val
615

Glu val Ser Thr

630

Tyr Ite Gly Pro

Phe val Gly Ala
665

Ile pro Glu Ile

680
Tyr Ile Ala Asn
625

Ser Lys Arg Asn

710

Asn Trp Leu Ala

Met Lys Glu Ala
745

Asn Tyr Gln Tyr

760
Phe Asn Ile Asp
775

Ala Met Ile Asn

790

Leu Met Asn Ser

Asp Ala Ser Leu
825

Gly Thr Leu Ile

840
Thr Leu Ser Thr
855

Gln Arg Leu Leu

870

Arg Ile Asn Thr

Gly Ser Asn His
905

ITe Gly Ser Lys

920
Leu Phe Asn Leu
935

ITe val Tyr Asn

950

Arg Ile Pro Lys

Ile Ile Asn Cys
985

Tyr Gly Glu I'le

1000
Arg val val Phe
1015

Asn Arg Trp Ile

1030

Lys Ile Tyr Ile

Pro
Leu
Glu
Glu
570
Leu
LyS
Glu
thr
Ala
650
l.eu
Ala
Lys
Glu
LYyS
730
Leu
Ash
ASp
Tle
Met
810
Lys
Gly
Asp
ser
Ser
890
et
val
Glu
Ser
Tyr
970
Met
Ile
Lys
Phe

Asn

Glu Asn Ile Ser
525
Glu Leu Met Pro
540
Leu Asp Lys Tyr
555
His Gly Lys ser

Leu Asn Pro Ser
590
Lys val Asn Lys
605
Gin Leu val Tyr
620
Asp Lys Ile Ala
635
Ley Asn Ile Gly
ITe pPhe ser Gly
670
Ile Pro val leu
685
val Leu Thr val
700
Lys Trp Asp Glu
715
val Asn Thr Gln

Glu Asn GlIn Ala
750

GIn Tyr Thr Glu

765
Leu Ser Ser Lys
780

Asn LyS Phe Leu

795

Ile Pro Tyr Gly

Asp Ala Leu Leu
830

Gin val Asp Arg

845
ITe Pro Phe Glin
860

Thr phe Thr Glu

875

Ile Leu Asn Leu

Ile Asp Leu Ser
910

Asn Phe Asp Pro

925
ser Ser Lys Ile
840

vMet Tyr Glu Asn

§55

Phe Asn Ser Ile

Glu Asn AsSn Ser
990

Trp Thr Leu Gln

1005
Tyr Ser Gin Met
1020

val Thr Ile Thr

1035

Gly Arg Leu 1le

1050
Page 180

Ile
ASN
Thr
Arg
575
Arg
Ala
Asp
ASp
Asn
655
Ala
Gly
Gln
va'l
Ile
735
Glu
Glu
Leu
AsSh
val
815
Lys
Leu
Leu
TYr
Arg
895
Arg
Ile
Glu
Phe
Ser
975
Gly
ASp
Ite
ASh

ASD
1055

Glu
Ite
Met
560
Ile
val
Thr
Phe
Ite
640
Met
val
Thr
Thr
Tyr
720
Asp
Ala
Glu
Asn
Glin
800
Lys
Tyr
Lys
Ser
Ile
880
TYr
TVr
ASp
val
Ser
960
Leu
Trp
Thr
Asn
Asn

1040
Glin



Lys Pro Ile Ser Asn

Phe Lys Leu Asp
1075
Tyr Phe Asn Leu

1090
Leu Tyr
1105
Asp Tyr

Pro Asn

Tyl Leu

Asp Asn
Leu GIn

Lys Tyr

1060
Gly

Phe

GIn Se

17994~-pPCT-Seqlist

Asp Lys Glu Leu

1095
r Asnh

1110

Tyr
1125
val As
1140

Lys Gly Pro Arg

1155

Asn Ser
1170
ser
1185

Asn val val val Lys Asn Lys
1205
GIn Ala Gly val Glu

Gly Asn Leu Ser

Ser Leu Tyr Arg

Gly Asn LysS Asp Asn

ASp

Lys

p val
Gly

1160
Gly
1175
ile

1190

Ly
1220
Glin

1235

Ile Thr Asn Lys

1250

Ile Gly Phe Ile

1265

Ala Ser Asn Trp

Gly Cys Ser Trp

Pro Leu

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

<220>
<223>

<400> 534

atgecgtteg
tatatcaaaa
aaaatttggg
ccaccgectg
gacaatgaaa
acagatctcg
agcaccateg
gatgggagct
atccaattcg
ggatcgacgc
gaagttgata
ttggcacatg
cgtgttttca
gaagaactgc
gaatttecgge
aaaagcattg
tacctcctta
ctgtataaaa
ttgaatcgga
aaagttaact
ttrtaacggec
ggcttgtttg
ggtrctggeg

534
3921
DNA

€ys Ly

Ph
12

Gly

TYr
1285

1300

taaacaaaca
tcecgaatge
tgatcccgga
aggctaaaca
aggacaacta
gtcgcatgtt
atacagaact
accggtccga
aatgtaaatc
agtatattcg
cgaaccctct
aacttattca
aggtgaatac
gcacgtttgg
tgtactatta
tgggtaccac
gcgaagacac
tgctcaccga
aaacctatct
acaccatcta
agaacaccga
aattctataa
gtggtgaaaa

val

s Ile
val

1240
Met
1255

s

e
70

Asn Arg GlIn Ile

Glu phe Ile pPro val
1305

Artificial Sequence

gttcaactat
gggtcaaatg
gcgcgatacg
ggrcceggty
cCtgaaaggt
gctgacttct
caaagtgatt
agagcttaac
ttttgggeat
ttittctcca
tttaggcgcg
tgcegggceat
gaacgcgtat
cggtcatgat
caataaattc
ggctagctta
ttcecggcaaa
gatctacaca
gaacttcgat
tgatggcttt
aatcaacaac
gctcctgtgt
cctgtacttc

ser Gly
Pro Tyr
Asn Asn
1145
Ser val
Thr Lys
val Arg
Glu Tyr
l.eu Ser
1225
val Met
Asn Leu

His GlIn Phe

Asn Glu

ITe Leu
1115

Tyr Met

1130

val Gly

Met Thr
Phe Ile

Asn Asn
1195
Arg Leu
1210
Ala Leu

Lys Ser
GIn Asp

Asn Asn
1275

Glu Arg

1290

aaagacccag
cagcecgtga
ttcacgaacc
tcttactatg
gttaccaaac
attgtgcgeg
gacaccaact
ctcgtaatca
gaagtcctoa
gatttcacat
ggaaaattcg
cgcttgratg
tacgagatgt
gcaaaattta
aaagacattg
caatatatga
ttctctgtceg
gaggataact
aaagccgtct
aatctgcgea
atgaacttta
gtccgeggta
cagggcggty

Leu Gly Asn Ile His Ala Ser Asn Asn Ile

1065

Cys Arg Asp Thr
1080

167

His Arg Tyr Ile Trp Ile

1085
Lys Glu
1100
Lys

Ile

Asp Phe

Leu Asn Leu

Ie Gly
115
Ile

Arg
Thr Asn
1165
ITe Lys
1180

Asp Arg

Lys
val

Ala Thr Asn

Glu Ile Pro

123

Lys Asn Asp
1245

Asn Asn Gly

1260

ITe Ala Lys

Ser Ser Arg

Asp Asp Gly Trp Gly
1310

DNA encoding a BONT/A comprising MMP-9 (I870)

tcaacggegt
aagcatttaa
cggaagaagg
atagcacata
Tgttcgagcg
gcattccgtt
gcatcaatgt
ttggeccgag
atctgacgcg
ttggatttga
cgacggaccc
gaatcgccat
cgggettaga
ttgatagtct
catcaacctt
aaaacgtttt
ataaactgaa
ttgtcaaatt
ttaagatcaa
atacgaatct
ctaaactgaa
ttatcaccag

gctecggtgy

Page 181

Met
0
Lys

Lys Asp

Trp Gly
1120
Tyr AsSp
1135
Tyr
0

Tyr

Met
Leu
Tyr ala
Ile

1200
ser

Tyr

Ala
1215
Asp val
0
Glin Gly

Asn Asp
val
1280
Ley

Leu

Thr
1295
Glu Arg

ggacattgcce
aatccataac
agatttaaac
cctgagtace
catttattcg
Ttggggtggt
gattcagect
cgcggatatt
gaatggctat
agaaagccte
agcggtgacc
taacccgaac
agtgtecttt
gcaagaaaac
aaacaaggcg
caaagaaaaa
atttgataaa
cttcaaggtc
catcgtaccg
ggcggcgaac
aaattttacc
caaaggcggt
tggtgcgcte

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



aatgatttat
tttactaacg
gaagagaata
gagcctgaga
atgccgaata
ttccactatc
tcggtaaacy
gttaaaaaag
gtatatgact
accattatca
gattttgtgg
atecgeccattc
actgtccaga
aagtatattyg
aagatgaaag
tataaccagt
tcaaagctga
tgtragtgtca
ttcgatgcaa
attggccaag
tttcagctgt
ggtccactgg
ctgagcegtt
aaaaaccaga
gcgattgtat
aaatatttca
aacagcoggt
caagaaatta
atraatcgct
attaacggtc
aataatatca
tacttcaatt
cagtctaatt
tattatatgt
cgeggctata
aactcctecc
gacaatatcg
tatcgtctgyg
atcccggatg
atcaccaata
ggcttecace
attgagcgcea
tggggagaac

<210> 535
<211> 1306
<212> PRT
<213>

<220>
<223>

<400>

Met
1

val

535
Pro Phe

Asp Ile
ala
35

Phe

val Lys

Thr
50
Lys

ASp

Ala Gln

65

Asp Asn Glu

Arg Ile Tyr

Arg Gly Ile

gcatcaaggt
acttgaacaa
ttagtctaga
acatttcecat
tcgaacgcett
tcegegegea
aagccctttt
tgaacaaggc
ttacggatga
ttcectatat
gcgeectgat
cagtactcgg
cgatcgacaa
ttaccaactg
aagcgctgga
acacagagga
atgaatctat
gctatctgat
gccttaaaga
tggatcgctt
ctaaatatgt
gtctgtgggce
acgcatctaa
ttcaattgtt
ataattcaat
acagtatctc
ggaaagtgag
aacaacgcegt
ggattttrgt
gcctgatcga
tgttcaaact
tattcgacaa
cgggtattct
taaacttata
tgtatctgaa
tctatcgegy
tacgcaataa
cgaccaatgc
tgggtaattt
aatgcaaaat
aattcaataa
gectececgeac
gceccattgta

BONT/A comprising

val

ala
20
Phe

Tyr
LYS
Thr Asn

val Pro

Asn Lys
5

Ile

ITe

Pro

val

17994-pCT-Seqglist

gaacaactgg
aggagaggaa
tcttattcaa
tgagaatctc
tectaatgga
ggagtritgag
aaarccttcg
gaccgaageg
aacttctgaa
tggcectgea
cttttcaggce
tacctttgeg
cgegeteagr
gctcgcectaaa
aaaccaagea
agaaaagaat
taacaaagcg
gaactcgatyg
tgeecttety
adaagataaa
ggacaatcag
acagctgaac
aatcaacatc
caacttagaa
gtacgaaaat
fttaaacaac
ccttaactat
ggtgtttaaa
gacaattact
tcagaaacca
ggatggttgt
agaactcaac
gaaagacttt
tgatccgaat
agggccgegr
tactaaattt
cgatcgegtc
tagtcaggcyg
atcccaggtg
gaatctgcaa
tatcgcgaag
tttaggeigt
a

Artificial Sequence

Gin pPhe

Lys Ile

His Asn
40
Glu Glu
55

Ser Tyr

70

Lys Asp
85
ser Thr
100

Pro rhe

Asn
ASp
Trp

Tyr Leu

Leu Gly

Gly Gly

Asn
Pro
25

Lys
Gly
Tyr
Lys
Arg

105
Ser

gactrgtttt
attacttccg
caatattacc
agctctygaca
aagaaatatg
cacggcaagt
cgtgtgtaca
gcgatgttrt
gtctcgacca
ctgaacattg
gctgttatec
ctggtgtect
aaacgtaacg
gtaaacaccc
gaagcgacca
aacatcaact
atgattaata
atcccttracg
aagrtatattt
gtcaacaaca
cgectgetgt
ttygcgttacg
ggatccaagg
tcgtcaaaga
ttcictacga
gagtatacta
ggrgaaatca
tactcacaga
aacaaccggce
atcagtaatc
cgcgacacgc
gaaaaggaga
tggggtgatt
aaaracgttg
ggcagcgtga
attatcaaga
tacattaacg
ggcgtggaga
gttgtgatga
gataacaacyg
cttgtggect
agctgggagt

MMP-9 (I870)

Tyr
10
Asn

Lys
Ala
Ile Trp
AsSp Leu
Ser

75
val

Asp

Gly
90
Met Leu

Thr Ile

tctctecatc
ataccaacat
tgacctttaa
tcatcggeca
aattggacaa
ctcgtattge
cctttttctc
tgggatgggt
ccgacaaaat
gtaacatgct
tgctggaatt
atatcgcaaa
aaaaatggga
agattgacct
aagctattat
tcaacatcga
ttaacaagtt
gtgtgaaacg
acgataatcg
cgctgagtac
ccacgttrac
agagtaacca
tgaacttcga
ttgaagttat
gcttttggar
tcatcaattyg
tctggactct
tgattaacat
tgaacaacag
tcggtaacat
accgttacat
ttaaggatct
accttcagta
acgtcaacaa
tgaccactaa
aatatgcctc
tggtggtgaa
aaattctgtc
aaagtaaaaa
gcaacgacat
caaattggta
tcattcecggt

Asp Pro val

Gln Met
30

Pro

Gly

Ile
45
Pro

val

AsSn Pro

60
Thr

Tyr Leu

Thr Lys Leu

Thr Ser
110
Glu

Leu

Asp Thr

Page 182

tgaagataat
cgaagcageg
ttttgataac
gctggaactg
atacaccatg
tctgaccaat
aagcgattat
ggaacaactg
tgccgatatt
gtataaagat
tatcccggaa
caaagttttg
tgaggtgtat
gattcgeaag
caactatcaa
cgacttatct
cttgaaccaa
tctggaagac
cggaactcty
agacatccct
ggaatacatc
tctgattgat
tecctatcegac
Cttaaaaaat
tcgtattecg
tatggagaat
gcaggacact
ctcggattat
caaaatttac
tcacgcatcg
ttggatcaaa
ttatgacaat
cgataaaccg
cgttggcatt
catttactta
tggcaacaag
gaataaagaa
tgcacttgaa
tgaccaagyg
tggttttatc
caaccgtcag
agatgacggt

Asn Gly

Gln Pro

Glu Arg

Pro Glu

ser Thr

Phe Glu
95
Ite val

Leu Lys

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3921



val
Arg
145
Ile
Arg
Thr
Gly
Leu
225
Arg
Glu
Phe
Lys
Gly
305
Tyr
LyYS
Asn
Phe
Thr
385
Phe
Lys
Gly
Tyr
Ile
465
Phe
Ile
Tyr
ASH
Glu
545
Phe
Ala
Tyr
Glu
Thr
625
Thr

leu

Ile
130
Ser
GIn
Asn
Phe
Ala
210
Ile
va'l
val
Ile
Phe
290
Thr
Leu
Phe
Phe
Asp
370
Ile
Asn
Asn
Ile
Phe
450
Lys
Thr
Glu
Leu
Leu
530
Arg
His
Ley
Thr
Ala
610
Asp
Ile

Tyr

115
AsSp

Glu
Phe
Gly
Gly

195
Gly

Phe
ser
AsSp
275
Lys
Thr
Leu
AsSp
val
355
Lys
Tyr
Gly
Phe
Iie
435
Glin
val
Asti
Ala
Thr
515
Ser
Phe
Tyr
thr
Phe
595
Ala
Glu
Ile

Lys

Thr
Glu
Glu
TYF
180
Phe
Lys
Ala
Lys
Phe
260
Sey
Asp
Ala
Ser
LyS
340
Lys
Ala
Asp
GIn
Thr
420
Thr
Gly
Asn
Asp
Ata
500
phe
Ser
Pro
Leu
Asn
380
Phe
Met
Thr
Ile

Asp

Asn
Leu
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu
Ley
I'le
Ser
Glu
325
Leuy
Phe
val
Gly
Asn
405
Gly
Ser
Gly
Asn
Ley
485
Glu
Asn
ASp
ASH
Arg
565
Ser
Ser
Phe
Ser
Pro

G645
AsSp

Cys
Asn
150
Lys
Ser
Glu
Ala
His
230
ASh
Glu
Gln
Ala
l.eu
310
ASD
TYr
Phe
Phe
Phe
390
Thr
Leu
Lys
Gly
Trp
470
ASN
Glu
rhe
ile
Gly
550
Ala
vali
Ser
lLeu
Glu
630
Tyr
Phe

Ile
135
Leu
Ser
Thr
Ser
Thr
215
Arg
Thr
Leu
Glu
Ser
295
Gln
Thr
Lys
Lys
Lys
375
Asn
Glu
Phe
Gly
Ser
455
Asp
Lys
Asn
Asp
Ile
535
Lys
GlIn
Asn
ASD
Gly
615
val
Ile

val

120
Asn

val
rPhe
Glin
Leu
200
AsSp
lLeu
ASn
Arg
ASN
280
Thr
Tyr
Ser
Mat
va'l
360
Ile
Leu
Ile
Glu
Gly
440
Gly
Leu
Gly
Ile
Ash
520
Gly
LYS
Glu
Glu
Tyr
600
Trp
Ser
Gly

Gly

179%4-pPCT-SeqgList

val
Ile
Gly
Tyr
185
Glu
Pro
Tyr
Ala
Thr
265
Glu
Leu
Met
Gly
Leu
345
Leu
Asn
Arg
Asn
Phe
425
Gly
Gly
Phe
Glu
Ser
505
Glu
Gin
Tyr
Phe
Ala
585
val
val
Thr
Pro

Ala

Ile
Ile
His
170
Ite
val
Ala
Gly
Tyr
250
Phe
Phe
AsSn
Lys
Lys
330
Thr
Asn
Ile
AsSn
ASn
410
Tyr
Ser
Gly
Phe
Glu
490
Leu
Pro
Leu
Glu
Glu
570
Leu
Lys
Glu
Thr
Ala

650
Leu

Gln
Gly
155
Glu
Arg
AsSp
val
Ile
235
Tyr
Gly
Arg
Lys
Asn
315
Phe
Glu
Arg
val
Thr
395
Met
Lys
Gly
Ala
Ser
475
Ile
Asp
Glu
Glu
el
555
His
Leu
LYS
aly
Asp
635
Leu

Ile

Pro
140
Pro
val
rhe
Thr
Thr
220
Ala
Glu
Gly
i.eL
Ala
300
val

Ser
Ile
Lys
Pro
380
Asn
Asn
Leu
Gly
Leuy
460
Pro
Thr
Leu
ASnN
ieu
540
ASD
Gly
Asn
val

Leu
620
Lys
Ash

Phe
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125
ASp

Ser
l.euy
Ser
Asn
205
Leu
Ile
Met
His
Tyr
285
Lys
Phe
val
Tyr
Thr
365
Lys
l.eu
Phe
Leu
Gly
445
Asn
ser
sSer
Ile
Tle
525
Met
LYS
LyS
Pro
Asni
605
val
Ile
Ile

Ser

Gly
Ala
ASnN
Pro
190
Pro
Ala
Asn
Ser
Asp
270
Tyr
Ser
LYS
Asp
Thr
350
Tyr
val
Ala
Thr
Cys
430
Glu
Asp
Glu
ASp
Gln
510
Ser
PFro
Tyr
Ser
Ser
590
Lys
Tyr
Ala
Gly

Gly

ser
ASD
L.eu
175
Asp
Leu
His
Pro
Gly
255
Ala
Tyr
Ile
Glu
Lys
335
Giu
Leu
Asn
Ala
LysS
415
val
Asn
Leu
Asp
Thr
495
Ghn
Ile
Asn
Thr
Ar

575
Arg
Ala
ASp
ASp
Asn

655
Ala

Tyr
Ile
160
Thr
Phe

Leu

Ash
240
Leu
Lys
Ash
val
Lys
320
Leu
ASp
AsSn
Tyr
Asn
400
Leu
Arg
l.eu
Cys
Asn
480
Ash
Tyr
Glu
Ile

Met
560

g Ite

val
Thr
Phe
Ile
640
Met

val



Ile Ley
675

Leu

l.eu

Ala
690
Asp

Phe

Ile
705
LYS

Asn

Tyr Ile

Leu Ile Arg
Ala
755

AsSh

Thr Lys

Asn
770
Ser

LYS

Glu Ile

785

Cys Ser val

Arg Leu Glu

Ile Tyr Asp

835

Asp Lys val

850
Tyr

Lys val

865
Gly Pro Leu

His Leu Ile

val Asn
915

Ser

Lys

Glu
930
Ser

Leu
Asn Met
945
Lys

Tyr Phe

Cys Met Glu

1le 11e Trp
995
Phe Lys Tyr
1010
Ile phe val
1025
Ile Asn Gly

Ile His Ala

Thr His Arg
1075
teu Asn Glu

1080
Gly Ile Leu
1105

Tyr Tyr Met
Asn val Gly

val Met Thr
1155

Lys Phe Ile Yie Lys

11790

Arg Asn Asn Asp Arg

1185

Tyr Arg Leu Ala Thr

660
Glu

val
Ala
val
Lys
740
Ile
Ile
ASH
Ser
ASp
320
Asn
Asn
Asp
Gly
AsSD
300
Phe
Ser
Tyr
ASnh
Ash
980
Thr
ser
Thr
Arg
Ser
1060
Tyr
Lys
Lys
Leu
1le

1140
Thr

Phe Ile Pro
Ile
695

Lys

Ser Tyr

Ser
710
Asn

Leu

Thr
725
Lys

Trp

Met Lys

Ile Asn Tyr

Phe Asn
775
Met

Asn

Ala
790
Leu

Lys
Tyr Met
805
Phe

Asp Ala

Arg Gly Thr

Thr Leu
855

Arg

Asn

Gin
870
Trp

Asn
Leu Ala
885
Ley

Ser Arg

Asp Pro Ile
Glu
935

Phe

Lys Ile

Asn

950
Ile

Glu
ser Ser
965
Asn

ser Gly

Leu Gin Asp
e
1015

ASN

Gln Met

Thr
1030
Ile Asp

Ile

L.euy
1045
Asn asn Ile

ITe Trp Ile

Giu Ile Lys

1095

Asp Phe Trp
1110
Asn Leu Tyr
1125
Arg Gly Tyr
Asn Ile Tyr
Lys Tyr
1175

1190

17994-pCT-Seglist

665
Ile

Asn
Ash
Ala
Ala
745
Tyr
AsD
Asn
ser
Leu
825
Ile
Thr
Leu
Leu
Ala
905
p Lys
Ile
Thr
Leu Asn

Trp LyS
985
Thr GlIn
1000

Asn Ile
Asn Arg
GlIn Lys

Met Phe
1065
Lys Tyr
1080
Asp Leu

Gly Asp
Asp Pro

Met Tyr
1145
Leu Asn
1160
Ala Ser

Ala Ile Pro val

Lys
Glu
Lys
730
Leu
Asn
ASDP
Ile
Metl
810
Lys
Gly
Asp
Ser
ASH
890
Ser
Asn
Leu
Ser
Asnh
970
val
Glu
Ser
Ley
Pro
1050
Lys
Phe
Tyr
Tyr
AsSn
1130
Leu
ser

Gly

val Tyr tle Asn val

Asn Ala Ser GIn Ala

val
Lys
715
val
Glu
Gin
Ley
Asn
795
Ile
ASp
Gln
Ile
Thr
875
Leu
Lys
Gin
Lys
Phe
955
Glu
Ser
Ile
Asp
Asn
1035
Ile
Leu
Ash
ASD
Leu
1115
Lys
Lys
Ser

Asn

670
Leu
685
Leu Thr val
700
Trp

Asp Glu

Asn Thr Gln
Ala
750

Giu

Asn Gln

Thr
765
Ser

Tyr

Ser
780
LYS

Lys

Phe Leu

Pro Tyr Gly

Ala Leu Leu

830

val Asp Arg

845
Pro Phe Gln
860
Phe

Thr 6lu

Arg Tyr Glu
Ile
910

Leu

ITe Asn

Gln
925
Ala

ITe
Asn Ile
940
Trp

Ile Arg

Tyr Thr Ile

Leu Asn Tyr
990
GIn Arg

1005
Tyr Ile Asn
1020

Asn Ser Lys

Lys

Ser Asn Leu

Asp Gly Cys

Gly Thr

GIn Thr

val Tyr
720
I7e Asp
735
Glu Ala

Glu Glu

Leu Asn

Gin
800
Lys

Asn

val
815
Lys Tyr

Leu Lys

Leu Ser

Ile
880
Asn

Tyr

Ser
895
Gly Ser

Pha Asn

val Tyr

Ile Pro
960
Ile Asn
875
Gly Glu

val val

Arg Trp

Ile Tyr
1040
Gly Ash
1055
Arg Asp

1070

Leu Phe Asp
1085
Asn G1in
1100
Gln Tyr

ser
AsSp

Tyr val Asp

Gly Pro Arg

Lys Glu
Asn Ser

iys Pro
1120

va'l Asn

1135

Gly ser

1150

Leu Tyr
1165

ASp Asn

Arg

Lys
1180

Gly Thr

Ile val

val val Lys Asn Lys Glu

1195

1200

Gly val Glu Lys Ile Leu
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ser Ala Leu Glu Ile

Met LyS Ser Lys

1205

1220
Asn

1235

Leu GIn Asp Asn

1250

phe Asn Asn Ile

1265

Ile Glu Arg Ser

val Asp Asp Gly
1300

<2310
<211>
<212>
<213>

<220>
<223>

536
3916
DNA

<400> 536
atgcecgttcg
tatatcaaaa
aaaatttggg
cLaccgecty
gacaatgaaa
acagatctecg
agcaccatcg
gatgggagct
atccaattcg
ggatcgacgc
gaagttgata
ttggcacatg
cgtgttttca
gaagaactgc
gaatrtcggc
aaaagcattg
tacctcctta
ctgtataaaa
ttgaatcgga
aaagttaact
tttaacggcc
ggcrtgtttg
ggrictggeg
aatgatttat
titactaacq
gaagagaata
gagcctgaga
atgcecgaata
ttccactatc
tcggtaaacg
gttaaaaaag
gtatatgact
accattatca
gattttgtyg
atcgecattc
actgtccaga
aagtatattg
aagatgaaag
tataaccagt
tcaaagctga
tgtagtgtca
ttcgatgcaa
attggccaag
tticagctgt

Asn

Ala

17994-PCT~-Seglist

1210

1225

1240
1255

1270

Ser
1285

taaacaaaca
tcecgaatge
tgatcccgga
aggctaaaca
aggacaacta
gtcgcatgtt
atacagaact
accggteccega
aatgtaaatc
agtatrattcg
cgaaccctct
aacttattca
aggtgaatac
gcacgtttgg
tgtactatta
tgggtaccac
gcgaagacac
tgctcaccga
aaaccratct
acaccatcta
agaacaccga
aattctataa
gtggtgaaaa
gcatcaaggt
acttgaacaa
ttagtctaga
acatttccat
tcgaacgctt
tecgegegea
aagecctttt
tgaacaaggc
ttacggatga
ttccctatat
gcgeccctgat
cagtactcgg
cgatcgacaa
ttaccaactyg
aagcgctgga
acacagagga
atgaatctat
gctatctgat
gccttaaaga
tggatcgett
ctaaatatgt

1

Artificial Sequence

gttcaactat
gggtcaaatg
gcgegatacg
ggtcccggty
cctgaaaggt
gctgacttct
caaagtgatt
agagcttaac
ttttgggeat
tttttcteca
tttaggceges
tgccgggeat
gaacgcgtat
cggtcatgat
caataaatic
ggctagctta
ttccggcaaa
gatctacaca
gaacttcgat
tgatggcttt
aatcaacaac
gcrcctgtgt
cctgtacttc
gaacaactgyg
aggagaggaa
tcttaticaa
tgagaatctc
tectaatgga
ggagtttgag
aaatcctteg
gaccgaagceg
aacttctgaa
tggeectgea
ctrrtcaggce
tacctttgeyg
cgcgcteagt
gctcgcetaaa
aaaccaagca
agaaaagaat
taacaaagceg
gaactcgatg
tgecottety
aaaagataaa
ggacaatcag

Gly Asn Asp Ile Gly Phe

Lys Leu val Ala Ser Asn
1275
Arg Thr Leu Gly Cys Ser Trp Glu Phe Ile

1290

Trp Gly Glu Arg Pro Leu

305

aaagacccag
cagcccgtga
ttcacgaacc
tCttactatyg
gttaccaaac
attgtgegeg
gacaccaact
ctcgtaatca
gaagtcctga
gatttcacat
ggaaaattcyg
cgcettgtatg
tacgagatgt
gcaaaattta
aaagacattg
caatatatga
ttctectgtcy
gaggataact
aaagcegtct
aatctgcgea
atgaacttta
gtccgoggta
cagggcggtg
gacttgtttt
attacttccg
caatattacc
agctctgaca
aagaaataty
cacggcaagt
cgtgtgtaca
gcgatgttit
gtctcgacca
ctgaacattg
gctgttatcce
ctggtgtcct
aaacgtaacg
gtaaacaccc
gaagcgacca
aacatcaact
atgattaata
atcccttacg
aagtatattt
gtcaacaaca
cgcetgectgt

1215

pro Asp val Gly Asn Leu Ser G1n val val val

1230

Asp Gin Gly Ile Thr Asn Lys CyS Lys Met

1245

ITe Gly Phe His

1260

Trp Tyr Asn Arg

DNA encoding a BONT/A comprising Fxa (N872)

tcaacggegt
aagcatttaa
cggaagaagyg
atagcacata
tgttcgaqgcg
gcattccgtt
gcatcaatgt
ttggeccgag
atctgacgcg
ttggatrttga
cgacggaccc
gaatcgccat
cgggcttaga
ttgatagtct
catcaacctrt
aaaacgrttt
ataaactgaa
ttgtcaaatt
ttaagatcaa
atacgaatct
ctaaactgaa
ttatcaccag
gctecggrgg
tctctccate
ataccaacat
tgacctttaa
tcatcggeca
aattggacaa
ctcgtattgc
certttteto
tgggatgggt
ccgacaaaat
gtaacatgct
tgctggaatt
atatrcgcaaa
aaaaatggga
agattgacct
aagctattat
tcaacatcga
ttaacaagtt
gtgtgaaacyg
acgataatcg
cgctgagtac
ccacgtttac
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Asn
Gin

GlIn
1280
Pro
1295

ggacattgcc
aatccataac
agatttaaac
cctgagtacc
catttattcg
ttggggtggt
gatrtcagcct
cgcggatatt
gaatggctat
agaaagcctc
agcggtgacc
taacccgaac
agtgteccttt
gcaagaaaac
aaacaagycyg
caaagaaaaa
atttgataaa
cttcaaggtc
catcgtaccy
ggcggcgaac
aaattttacc
caaaggcggt
tggtgegetc
tgaagataat
cgaagcagcg
ttttgataac
gcrggaactyg
atacaccatg
tctgaccaat
aagcgattat
ggaacaactg
tgccgatatt
gtataaagat
tatccecggaa
caaagttttg
tgaggtgtat
gattcgcaag
caactatcaa
cgacttatct
cttgaaccaa
tctggaagac
cggaactctt
agacatccct
ggaatacatc

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
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



aaaaacatty
ccgttacgea
ccagattcaa
tgtatataat
tttcaacagt
cgggtggaaa
aattaaacaa
togetggatt
cggtcgecty
tatcatgttc
caatrttatic
taattcgggt
tatgttaaac
ctatatgtat
ctccctetat
tatcgtacgc
tectggegacc
ggatgtggat
caataaatgc
ccaccaattc
gcgeagcetec
agaacgccca

«<210> 537
<2131> 1309
<212> PRT
<213>

<220>
<223>

<400> 537

Met Pro Phe val

1
val Asp Ile

agggcegtat
tctaaaatca
ttgttcaact
tcaatgtacyg
atctctttaa
gtgagcctta
cgegtggtgt
tttgtgacaa
atcgatcaga
aaactggatg
gacaaagaac
attctgaaag
ttatatgatc
ctgaaagggc
cgcggtacta
aataacgatc
aatgctagtc
aatttatccc
aaaatgaatc
aataatatcg
cgcactttag
ttgtaa

BONT/A comprising

Ala Tyr

Asn Lys
5

17994-PCT-Seglist

caacactagt
acatcggatc
tagaatcgtc
aaaatttctc
acaacgagta
actatggtga
ttaaatactc
ttactaacaa
aaccaatcag
gtigtcgcga
tcaacgaaaa
acttttgggg
cgaataaata
cgegtggeag
aatttattat
gcgtctacat
aggcgggegt
aggtggtigt
tgcaagataa
cgaagcttgt
gctgtagcetg

Artificial Sequence

Fxa

GIn phe

Asn

attctgatct
caaggtgaac
aaagattgaa
tacgagcttt
tactatcatc
aatcatctgyg
acagatgatt
ccggetgaac
taatcteggt
cacgcaccgt
ggagattaag
tgattacctt
cgttgacgtrce
cgtgatgacc
caagaaatat
taacgtggtyg
ggagaaaatt
gatgaaaagt
caacggcaac
ggcctcaaat
ggagttcatt

(N872)

Tyr
10

Lys

Ile

Lys Ite Pro Asn Ala

aaccatctga
ttcgatecta
gttatcttaa
tggattcgta
aattgtatgg
actctgcagg
aacatctcgg
aacagcaaaa
aacattcacg
tacatttgga
gatctttatg
cagtacgata
aacaacgtig
actraacattt
gcetetggea
gtgaagaata
ctgtctgeac
aaaaatgacc
gacattggtt
tggtacaacc
ccggtagatg

Asp Pro val

Gly Gln Met

ttgatctgag
tcgacaaaaa
aaaatgcgat
ttccgaaata
agaataacag
acactcaaga
attatattaa
tttacattaa
catcgaataa
tcaaatactt
acaatcagtc
aaccgtatta
gcattcgeay
acttaaactc
acaaggacaa
aagaatatcg
ttgaaatccc
aagggatcac
tratcgoctt
gtcagattga
acggrtgggy

Asn
15
Gin

Gly

Pro

val
ASp
Ala
65

AsSp
Arg
Arg
val
Arg
145
Ile
Arg
Thr
Gly
Leu
225
Arg
Glu

Phe

Lys
Thr
50

Lys
Asn
Ile
Gly
Ile
130
Ser
GIn
Asn
Phe
Ala
210
Ile
val
val

Ile

Ala
35

Phe
Glin
Glu
Tyr
Ile
115
AsSp
Glu
Phe
Gly
Gly
195
Gy
His
Phe

Ser

Asp
275

20
Phe

Thr
val
LYS
Ser
100
Pro
Thr
Glu
Glu
Tyr
180
Phe
Lys
Ala
Lys
Phe

260
Ser

Lys
Asn
Pro
Asp
85

Thr
Phe
Asn
Leu
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu

Leu

Ile
Ptro
val
70

Asn
Asp
Trp
Cys
Ash
150
Lys
Ser
Glu
Ala
His
230
Asn
Glu

Gin

His
Gl
55

Ser
Tyr
Leu
Gly
Ile
135
Leu
Ser
Thr
Ser
Thr
215
Arg
Thr
Leu

Glu

Asn
40

Glu
Tyr
Leu
Gly
Gly
120
Asn
val
Phe
Gln
Leu
200
AsSp
Leu
Asn
Arg

Asn
280

25
Lys

Gly
Tyr
Lys
Arg
105
sSer
val
Ile
Gly
TYr
185
Glu
Pro
Tyr
Ala
Thr

265
Glu

Ile
Asp
ASp
Gly
90

Met
Thr
Ile
Ile
His
170
Ile
val
Ala
Gly
Tyr
250
Phe

Phe

Trp
Leu
Ser
val
Leu
Ile
Gln
Gly
155
Glu
Arg
Asp
val
Ile
235
Tyr
Gly
Arg

val
Asn
60

Thr
Thr
Leu
AsSp
Pro
140
Pro
val
Phe
Thr
Thr
220
Ala
Glu
Gly

Leu
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Ile
45

Pro
Tyr
Lys
Thr
Thr
125
ASD
Ser
Leu
Ser
Asn
205
Leu
ile

Met

Tyr
285

30
Pro

Pro
Leu
Leu
ser
110
Glu
Gly
Ala
Asn
Pro
190
Pro
Ala
Asn
Ser
Asp

270
Tyr

Glu
Pro
ser
Phe
95

Iie
Leu
ser
Asp
Leyu
175
ASp
Leu
His
Pro
Gly
255
Ala

Tyr

Arg
Glu
Thr
80

Glu
val
Lys
TYr
Ile
160
Thr
Phe
Leu
Glu
Asn
240
Leu
LyS

Asn

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3916



Lys
Gly
305
Tyr
LYS
Asn
Phe
Thr
385
Phe
Lys
Gly
TYr
Ite
465
rPhe
Ile
Tyr
AsSnh
Glu
545
Phe
Ala
Tyr
Glu
Thr
625
Thr
Ley
ITe
Phe
Ile
705
Lys
Leuy
Thr
Lys
Glu
785
Cys

Arg

phe
290
Thr
Leu
Phe
phe
Asp
370
Ile
Asn
Ash
Ile
Phe
450
Lys
Thr
Glu
t.eu
Leu
530
Arg
His
Leu
Thr
Ala
610
AsSp
Ile
Tyr
Leu
Ala
690
Asp
Tyr
Ile
Lys
Asn
770
Ser
Ser

Leu

LysS
Thr
l.eu
Asp
val
355
Lys
Tyr
Gly
Phe
Ile
435
Gin
val
Asn
Ala
Thr
515
Ser
Phe
Tyr
Thr
Phe
595
Ala
Glu
Ile
Lys
l.eu
675
Leu
Asn
Ile
Arg
Ala
755
AsSh
Ile
val

Glu

Asp
Ala
Ser
LYS
340
Lys
Ala
AsSp
Gin
Thr
420
Thr
Gly
Asn
Asp
Ala
500
Phe
Ser
Pro
Leu
Asn
580
Phe
Met
Thr
ile
AsSp
660
Glu
val
Ala
val
Lys
740
Ile
Ile
Asn
Ser

Asp
820

Ile
Ser
Glu
325
Leu
Phe
val
Gly
Asn
405
Gly
Sepr
Gly
Asn
Leu
485
Glu
ASH
ASp
Asn
Arg
565
Ser
Ser
Phe
ser
Pro
045
AsSp
Phe
Ser
Leu
Thr
725
Lys
Ile
Asn
LYS
Tyr

805
Phe

Gly
550
Ala
val
ser
Leu
Glu
630
Tyr
Phe
Tle
Tyr
ser
710
Asnh
Met
Asn
Phe
Ala
790
ey

Asp

ser
295
Glin
Thr
Lys
Lys
LyS
375
Asn
Glu
Phe
Gly
Ser
455
Asp
LyS
Asn
Asp
Ile
535
LYyS
Gln
Asn
ASD
Gly
615
val
Ile
val
Pro
Ile
695
L.ys
Trp
Lys
Tyr
Asn
775
Met
Met

Ala

Thr
Tyr
Ser
Met
val
360
Ile
Leu
Ile
Glu
Gly
440
Gly
Leu
Gly
Ile
Asn
520
Gly
Lys
Glu
Glu
Tyr
600
Trp
ser
Gly
Gly
Glu
680
Ala
Arg
Leuy
Glu
Glin
760
Ile
Tle
AsSn

Ser

17994-PCT-5eglist

Leu
Met
Gly
Leu
345
Leu
AsSn
Arg
Asn
Phe
425
Gly
Gly
Phe
Glu
Ser
505
Glu
Gin
Tyr
Phe
Ala
585
val
val
Thr
Pro
ala
665
Ile
ASnN
ASh
Ala
Ala
745
Tyr
ASp
Asn
Ser

Leu
825

AsSn
LYS
Lys
330
Thr
AsSn
Ile
Asn
Asn
410
Tvr
Ser
Gly
Phe
Glu
490
Leu
Pro
L.eu
Glu
Glu
570
Leu
Lys
Glu
Thr
Ala
650
Leu
Ala
Lys
Glu
Lys
730
Leu
AsSnh
ASp
Ile
Met

810
Lys

Lys
Asn
315
Phe
Giu
Arg
val
Thr
395
Met
LYS
Gly
Ala
Ser
475
Ile
Asp
Gluy
Gy
Leu
555
His
l.eu
Lys
Gln
Asp
635
Leu
Tle
Ile
val
LysS
715
val
Glu
Gln
Leu
Asn
795
Ile

ASp

Ala
200
val
Ser
Ile
LYS
Pro
380
Asnh
ASN
Leu
Gly
Leu
460
Pro
Thr
Leu
ASh
bey
540
Asp
Gly
Asn
val
Leu
620
Lys
Asnh
Phe
Pro
Leu
700
Trp
Asn
Asnh
Tyr
Ser
780
LYS
Pro

Ala
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Lys
Phe
val
Tyr
Thr
365
Lys
Leu
Phe
Leu
Gly
445
ASH
ser
Ser
Ile
Ile
525
Met.
Lys
Lys
Pro
Asn
6035
val
Ile
Iie
ser
val
685
Thr
ASp
Thr
Gln
Thr
765
Ser
Phe
Tyr

Leu

Ser
Lys
AsSp
Thr
350
Tyr
val
Ala
Thr
Cys
430
Glu
AsSp
Glu
Asp
GlIn
516
Ser
Pro
Tyr
Ser
Ser
580
Lys
Tyr
Ala
Gly
Gly
670
Leu
val
Glu
Glin
Ala
750
Glu
Lys
Leu
Gly

Leu
830

Ile
Glu
Lys
335
Glu
Leu
Asn
Ala
LYS
415
val
Asn
Leu
ASp
Thr
495
Gin
Ile
Asn
Thr
Arg
575
Arg
Ala
ASp
Asp
Asn
655
Ala
Gly
Gln
val
Ile
735
Glu
Glu
Leu
ASN
val

815
Lys

val
Lys
320
Leu
ASD
Asn
Tyr
Asn
400
Leu
Arg
Leu
Cys
Asn
480
Asnh
Tyr
Giu
Tle
Met
560
Ile
val
Thr
Phe
Ile
640
Met
val
Thr
Thr
Tyr
720
ASD
Ala
Giu
Asn
Gin
800
Lys

TYr



Ile Tyr Asp

835

Asp Lys val

850
Tyr

Lys val

865
Lys

Asn Ile

Glu ser Asn

I'le Gly Ser
915
Phe Asn
g30

val

Leu

IMTe
945
Arg

Tyr

Ile Pro

ITe ITe Asn
Glu
995

val

Tyr Gly
val
1010
Arg

Arg

Asn
1025
Lys Tle

Trp
Tyr

Leu Gly Asn

Cys Arg Asp

1075

Asp Lys
1090

Ser Asn

1105

Asp Lys

Asp val

Arg Gly

1155

Arg Gly Thr
1170

Asn Ile val
1185

Asn Lys Glu

Lys Ile Leu

val
1235
Asn

val val

Lys Met
1250

Phe His Gln

1265

Asn Arg Gin

rPhe Ile Pro

Asnh
Asn
ASp
Glu
His
900
Lys
Leu
Asn
Lys
Cys
980
Ile
Phe
Ile
Ile

Ile

Arg Gly Thr

Asn Thr Leu
855
GlIn Arg
870

Arg

ASN
Gly Ile
885
Leu

Ile Asp

val Ash Phe

Glu Ser
935

Tyr

Ser

Met
950
Phe

Ser
Tyr ASN
965
Met

Glu Asn

Ile Trp Thr
sSer
1015

Thr

Lys Tyr
val
1030
Gly Arg

Phe

Ash
1045
His Ala ser

1060

Thr

Asn Asn va'

His Arg Tyr

Glu Leu Asn Glu Lys

1095

ser Gly Ile Leu Lys
1110

Pro Tyr Tyr Met Leu

1125
Gly 1le

1140

Ser val Met

Lys
APQ
Tyr

Ser

Thr Thr

Ile Tle
1175

Asn Asp

1190

Leu Ala

Phe
Asn

Arg
1205

Ala Leu Glu

1220

Met
Leu
Phe
Ile

val

Lys Ser Lys

Gln Asp Asn
1255
Asn Asn Ile

1270
Glu Arg sSer
1285

Asp Asp Gly

1300
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Leu ITle
840

ser

Gly Gln

Thr Asp Ile
Thr
875

Ile

Leu Leu Ser

Asn Thr ser

890

ser Arg
905

ASp Pro

920

Lys

Leu Tyr

Ile Asp

ITe Glu val

Glu Asn Phe Ser

955
ITe Ser Leu
970

Gly

ser

ser
985
Gln

Asn Trp

Leu Thr
1000
Gin Met

AsSp

ITe Asn

Ile Thr ASN
1035
Gln

Asn
Leu Ile Asp
1050
Asn Asn ITe Met
1065
I'fe Trp
1080
Glu

1le Lys

Ile Lys Asp

Asp Phe Trp Gly
1115

Tyr Asp

1130

Tyr Met

Asn Leu
Gly
1145
Ite

Arg

ASN
1160
Lys Lys

Tyr Leu
Tyr Ala
Arg val Tyr Ile

1195
Ala ser

1210
ASp

Thtr Asn

Ile Pro val
1225

AsSn Asp

1240

Asn Gly

Gin Gly

Asn ASp

val
1275

Ala Lys Leu

Thr
1290

Ser Arg

val
Pro
860
Phe
Leu
Ala
Lys
Ile
9540
Thr
Asn
Lys
Gln

ITe

Asp
845
Phe

Arg Leu Lys

Gin Leuy Ser
Ite
880

Tyr

Thr Glu Tyr

Asn Leu Arg
895
Ser Lys Ile
910

Gln

Asn

Asn Ile Gin

925
Leu Lys Asn Ala
1le
960

Thr

Ser rhe Trp

Asn Glu Tyr

975
val ser Leu
3590

Ile

Asn

Glu Gin
1005

ser

Lys

Asp Tyr Ile

1020

Arg
Lys
Phe
TYyr

Leu

Ley Asn Asn Ser

1040
Pro Ile Ser Ash
1055
Leu Asp Gly
1070

Asnh

LYS

phe
1085
Tyr

Ley Phe

Asp Asn GIn

1100

ASp
Pro
Tyr
Asn

Ser

Tyr Leu GIn Tyr
1120

Tyr val

1135

Gly Pro

Asn Lys

Leu LyS
1150
Ser Ser Leu Tyr
1165

Gly Asn Lys Asp

1180

Asn
Gin
Gly
Ile

Ile

val val val Lys
1200

Ala Gly val Glu

1215
Asn Leu Ser Gln
1230

Thr Asn Lys Cys

1245

Gly phe ITe Giy

1260

Ala

Ser Asn Trp Tyr
1280

Leu Gly Cys Ser Trp Glu

1295

Trp Giy Glu Arg Pro Leu
1305
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