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PRT
Clostridium botulinum Serotype A

1

Met Pro Phe val Asn Lys Gln Phe Asn Tvr Lys Asp
i -5 '

i0

Pro

val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Giy GIn

20 ‘ 25

val Lys Ala Phe Lys Ile His Asn Lys Ile Trp val

35 40

Asp Thr rhe Thr Asn Pro Glu Glu Gly Asp Leu Asn

50

55 60

Ile
45
Pro

Ala Lys Gin val Pro val Ser Tyr Tyr Asp Ser Thr Tyr

65

70 75

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

85 o 80

Lys

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr

100 ' 105

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr ITe Asp Thr

115 120

125

‘val 1Tle asp Thr Asn Cys Ile Asn val Ite GlIn Pro Asp
130 135 - 140
Arg Sser Glu GTu Leu Asn Leu val Ile Ile Gly Pro

145

150 155

Ile 61n Phe Glu Cys Lys Ser Phe Gly His Glu val

165 170

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe

180 185

Ser

Leu

sSer

Thr Phe Gly Phe Glu Glu Ser Leu Glu val Asp Ther Asn

195 200

Gly Ala ¢ly Lys Phe Ala Thr Asp Pro'Aia val Thr
210 215 220
Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala

225

230 235

Arg val pPhe Lys val Asn Thr Asn Ala Tyr Tyr Glu

245 250

Giu val ser phe GTu Glu Leu arg Thr rhe Gly Gly

Phe Ile

260 265
275 280

Lys Phe tLys Asp Ile Ala Ser Thr Leu Asn Lvs Ala
250 295 300
Gly Thr Thr Ala Ser Leu GlIn Tyr Met Lys Asn val
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205
Leu

Ile
Met

His

val
Met
30

Pro
Pro
Ley
Leu
Sar
110
Glu
Gly
Ala
AsH
PO
180
rro
Ala
Asn
ser

ASD

. 270

Asp Ser Leu GIn Glu Asn Glu Phe Arg Leu Tyr

285
Lys

Phe

TYP
ser

Lys

Asn
Gin
Glu
Pro
ser
Phe
Tle
Leu
ser
ASp
leu
175
ASp
Leu
His
Pro
Gly
255
Ala
Tyr
Ie
Glu

Gly
Pro
Arg
Glu
Thr
80
Glu
val
Lys
Tyr
Tle
160
Thr
phe
Ley
Glu
ASN
240
Leu
Lys .
Ash
val

Lys



305
Tyr

Lys
Asn
Bhe
Thr
385
Phe
Lys
Gly
Ala
Ser
465
Ile
ASp
Glu
Glu
Lay
545
His
Leu
Lys
Gin

AsSp
625

. Lew

Ile
Ie
va'l
Lys
705
val
Glu
Gln
Leu
Aszn
785
Ile
Asp
Gin

Ile

Leu
Phe
Phe
AsD
370
Ile
ASh
ASnh
Ile
Leu
450
Pro
Thr
Leu
Asn
Leu
530
ASp
Gly
Asn
val

Lau

610

Lys

Asn

Phe
Pro
Ley

690
Trp

ASHS

Asn
Tyr
sar
770
Lys
Pro
Ala
val

Pro

Leu
Asp
val
355
Lys
Tyr
Gly
Phe
ITe
435
Asn
ser
Ser
1le
Ile
515
Met
Lys
Lys
Pro
Asn
595
vai
Ile
Ile
ser
val
675
Thr
AsSp
Thr
Gln
Thr
755
Ser
Phe
Tvr
Leu
ASD

835
Phe

Sar
Lys
340
Lys
Ala
Asp
Gln
Thr

420
Thr

ASPD

Glu
Asp

Glin

500
ser

Pro
Tyr
Sar
Ser
580
LYS
Tyr
Ala
Gly
Gly
660
Leu
va'l
Glu
Gin
Ala
740
Giu
Lys
Leu
Gly
Leu
820
Arg

Glin

Glu
325
Leu

Phe

val

Gly
Ash
405
Gly
ser
Leu
Asp
Thr
485
Gln
Ile
ASH
Thr
Arg
565

Arg

Ala
Asp
ASp
ASn
K
Gly
Gln
val
Ile

725
Gly

Glu-

Ley

Ash

val

805
Lys

Ley

Leu

310
Asp

Tyr

Phe

she
fhe
390
Thr
Ley
Lys
Cys

The
Lys
Lys
Lys
375
Asn
Glu
Phe
Thr

ile

455

Ash
470
Asn

Tyr

Glu
Ile
Met
550
Ite

val

Thr

phe
Ile
630
Met
val
Thr
Thr
Tyr
710
ASD
Ala
Glu

Asn

&1n

780
Lys

Tyr
Lys

ser

Phe
e
Tyr
Asn
clu
e
Ala
Tyt
Glu
Thr

615
Thr

Leu

Tie
Phe
Ite
695
LYSs
Leu
Thr
Lys
Glu
775
Cys
Arg
Ile
Asp

Lys

Ser Gly

Met Leu
345

val Leu

360

Ile Asn

Leu Arg

ITe Asn

Glu Phe
. 425
Lys Ser
440 -
Lys val

Thr Ash
Glu Ala
Leu Thr
505
Leu Ser
520
Arg Phe
His Tyr
Leu Thr
Thr Phe
585
Ala Ala
600
Asp Glu
Ile Ile

Tyr Lys

Leu Let

[y ng
R

‘Ala Ley

680
ASp ASh

Tyr ITe
Ile Arg

Lys Ala
. 745

ASn Asn

760

ser Ile

Ser val
Leu Glu

Tyr Asp
825

Lys val

840

Tyr val

Lys
330
Thr
ASH
Ile
A5H

Ash
410

Tyr |

Leu
ASh
ASp

Ala

- 480
Phe..

Ser
Pro
Leu
Asn
570
Phe
Met
Thr
Ite
ASp
650
Giu
val

Ala
val

Lys
730
Ile
Tle
AsSh
ser
ASD
810
ASn
Asn

ASD
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315
Phe

Ser

Leu

“Thr

715
Lys

IWe.

Asn
Lys
Tyr‘
735
rhe
Al"g
Asn

Asn

ser
ile
Lys
Pro
380
ASh

Asn

. Leu

Lys
Tr‘p
460
Asn

Glu

‘Phe
) Ile

Gly
540
Ala

val

Ser

Leu
cly
620
TYyr
Phe
Ile
Tyr

Ser

700

ASH
Met
ASH
phe

Ala
780

Leu

Asp
Gly
Thr
Gln

val
Tyr
Thr
365
Lys
ey

Phe

Leu

Gly
445
ASD
Lys
Asn
Asp
Ile
525
Lys
GIn
ASh
Asp
Gly
605
val
Ile
val
Pro
Ile
685
Lys
Trp
Lys
Tyr
ASn
765
Met
Met
Ala
Thr
Leu

845
Arg

Asp
Thr
350
Tynr
val
Ala
Thr

Cys
430

Tyr

Leu

Asnh

Ala
Arg
Leu
Glu
Gln
750
Ile
Ile
Asn
Ser
Leu
830
Ser

Leu

Lys
335
Glu
Leu
ASn
Ala
Lys
415
val
ASh
Pphe
GTu
Ser
495
Glu
Gln
Tyr
Phe
Ala
575
val
val
Thy
Pro

Ala

635

Ile
ASN
AsSn
Ala
Ala
735
Tyt
ASD

Asn

Sar

320
l.eu

ASp
ASh
Tyr
Asn
400
Leu
Arg
Lys
Phe
Glu
480
Lew
Pro
Leu
Glu
Glu
560
Leu
Lys
Glu
Thr
ala
640
[.eu
Ala
Lys
¢lu
Lys
720
Leu
ASN
ASp

Ile

Met

- 800

lLeu
815
Ile
Thr

l.eu

Lys
Gly
ASp

Ser



850
Thr Phe
865
Leu Arg

Lys Ile
GIn 1le
Lys Asnh
930
Phe Trp
945
Glu Tyr
Sep Leuy
Ite Lys

Asp Tyr

1010

~ AsSn Asn
1025
Ile ser
Leu Asp
Asn Leu

ASp Ash

1080

Leu GIn
1105
Lys Tyr
Lys Gly
Ser Leu

Asn Lys

Thr Glu Tyr

Tyr Glu Ser
285
Asn Ile Gly
200
Gln Leu Phe
915
Ala ITe val

Ile Arg Ile

Thr Ile Ile

965

Asn Tyr Gly
980

GIn Arg val
995 '

ITe Asn Arg

Ser Lys Ile Tyr

Asn Leu Gly

1045

Gly Cys Arg

060

Phe Asp Lys
1075

Gin Ser Asn

Tyr Asp Lys
val Asp val
112

Pro Arg Gly
. 1140

TYr Arg Giy

1155

ASp Asn ITe

1170

val val
1185
Giy val
Leu Ser
“Asn Lys

Phe Tle

1230

Asn Trp
1265
Ser Trp

<210> 2

Lys Asn Lys

Glu Lys Ile
1705
Gln val val
1220
Cys Lys Met
1235 .
Gly Phe His

Tyr Asn Arg

Glu Phe Ile
1283

<211> 1291
<212> PRT
<213> Clostridium botu?inum serotype B

<400> 2

855 860
ITe Lys Asn Ile Ile Asn Thr
870 875
Asn His Leu Ile Asp Len Ser
Ba0

Ser Lys val Asn Phe Asp Pro

- 805
Asn Leu Glu Ser Ser Lys Ile
920
Tyr Asn Ser Met Tyr Glu Asn
935 : 940
Pro Lys Tyr Phe Asrk Ser Ile
950 955

‘Asn Cys Met Glu Asn Asn Ser

. 970
Glu Ile Ile ggg Thr Leu Glh
val phe Lys‘Tyr ser Gln Met
1000
Trp Ite phe val Thr Ile Thr

sar Ile Lauy Asn
880

Arg Tyr Ala ser

895
Ile Asp Lys Asn
910

Glu val Tle Leu

825

Phe Ser Thr Ser

Ser Leu Asn Ash
960

Gly Trp Lys val

975
Asp Thr Gin Glu
990

ITe Asn Ile Ser

1005

Asnh ASn Arg Leu

1015 1020

yr Ile Asn Gly Arg Leu Ile
1030 _ 1035
Asn Ite His Ala Ser-Asn Ash
1050
Asp Thr His Arg Tyr Ile Trp
1065
Glu Leu Asn Glu Lys Glu Ile
1080

ser Gly Ile Leu Lys Asp Phe

Asp Gln Lys Pro

. 10490

Ile Met Phe Lys

1055

Ile Lys Tyr phe
1070

Lys ASp Leu Tyr

1085 :

Trp Gly Asp Tyr

1095 1100

Pro Tyr Tyr Met Leu Asn Leu
1110 1115

Asn-Asn val Gly Ile Arg Gly
5 1130

ser: Va1 Met Thr Thr Asn Ile
- 1145

Thr Lys Phe Tie Ile Lys Lys
1160

val Arg Asn Asn Asp Arg val

Tyr Asp Pro Asn

1120

Tyr Met Tyr Leu
1135

“TYr Leu Asn Ser

Tyr Ala Ser Gly
Tyr Ile Asn val

1175 1180

Glu Tyr. Arg ieu Ala Thr Asn
1150 1195

Ley Ser Ala Leu Glu Ile Pro

1210
val Met Lys 3er Lys Asn Asp
1225 :
Asn Leu Glin ASp Asn asn Gly
1240
¢ln Phe Asn Asn Ile Ala Lys

Ala ser GIn Ala
1200

Asp val Gly Asn

1215
Gin Gly Ile Thr
© 1230
Asn Asp Ile Gly
1245

Leu val Ala Sser

1255 1260

Gin Ile Glu Arg Ser Ser Arg
1270 1275
Pro vaT Asp AsSD G]y Trp Gly

Thr Leu Gly Cys
1280
Glu Arg Pro Leu
1295

Met Pro val Thr Ile Asn Asn Phe Asn Tyr Asn ASp Pro Ile ASp Asn
1 5. i0 15

ASn Asn Tle %ée Met Met Glu Pro §§o Phe ATa Arg Gly Thr Gly Arg

Tyr Tyr Lys Ala Phe Lys ITe Thr Asp Arg Ile Trp Tle ITe Pro Glu
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Arg
Ile
Thr
Ash
Ile
Phe
Pro
i

Ile

Met

Asn

Ala
225
Gly

Phe

Gly
Tyr
Lys
305
LYS
Lys
Met

Thr

- Ash

385
ser

Asn
Lys
val
Asp
465
Tyr
Let
ASp
Lys
Thr
545

ASD.

CTyr

35
Tyr Thr
50
Phe Asn

Asi Asp

Arg Tle-

Asn Gy
115
Asn Thr
130
Gly Glu

Gjy Pro
G1n Asn
Lys Phe
185
Lys Gly
210
Leu Iie
Tie Lys
Met Gin
Gly Gln

275
ASp Lys

290 -

val teu
Asn Lys
Tyr ser
Pﬁe Gly

355
Arg Ala

"370

Leu .Leu
ASp Lys
Lys Gln

Tle Gin

435
ASp Asn
450
Asp Leu

Tle Glu
Itle ser
Phe Asn
515
ITe Phe
530
Phe Pro
Ala Leu

Ile Lys

rhe
Arg
Lys
Lys
100
Tle
ASh
val
Gly
His
180
Cys
Ala

Leu

val

Sar
260
Asp
vai

val

Phe

ile
340
Phe
Ser
Asp
Asp
Ala
420
Met
Glu
Ser
Asn
Lys
500
val
Thr
Lay
Lay

Thr

Gly
Asp
LyS
85

Ser
Pro
Ile
Glu
Bro
165
Pphe
Pro

ser

Met

ASD
245
Thr
Pro
Leu
cys
Lys
325
Asp
Thr
TYr
Asnh
Met
405
Tyr
Cys
ASD
Lys

Asp
485

Ile:

AsSp
ASp
ASD

Phe
565

Ala

Tyr
val
70

Asn
Lys
Tyr
Ala
Arg
150
va'l
Ala
Glu
Tle
His
230
ASD
ASD

ser

&in

Ile
310
Asp
val
Glu
Phe

Glu

sTaTe)
2 I

Glu
Glu
Lys
Leu

Asn

470

?he
Glu
val

Glu

.ITe

550
ser

ASN

Lys
55

Ccys
Ile
Pro
Leu
Seyr
135
Lys
Leu
Ser

Ty r

“Phe
215,

G1g

Leu

Ala
Ile
Asn
295
Ser
LysS
clu
Thr
Sar
375
Ile
Lys
Glu
ser
Phe
455
Giu
Pro
Leu
Pro
ASh
535
Arg
Asn

Lys

40
Pro

Glu
phe
Leu
Gly
120
val
Lys
ASn
Arg
val
200
Asn

Let

Pro.

Pro
val
520
Thr
ASp
Lys

Va}

Glu
TYr
Lau
Gly
105
Asp
The
Gly
Glu
Glu
185
ser
Arg
Ite

I)e

Gin

265
Thr

Arg

Pro-

LYSs

pha

345
Ite
Ser
Thr
Tyr
ser
425
Lys
Ile

Ite

Asn

ser
505
Tyr
e

Iie

val

val

Asp
Tyr
GIn
90
Glu
Arg
val
ile
Asnh
170
Gly
val
Alrg
His
va’t
250
Ald
Pro

Gly

AST”

Phe
330
Asp
ala
L.eu
Ile
Arg
430
Lys
aAla
Ala

Glu

Glu

490
Giu

GTu
Phe
ser

Tyt
570

Glu
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Phe
Asp
Thr
Lys
Arg
Asn
Phe
&t

Phe

Glu
Pro
ASD
Ty
475
Ley
Asn
Lys
Gin
Leu
555
Ser

ala

Asn
60

Pro
Met
Leu
va'l
Lys

140
Ala

Glu
Gln
His
Gly
Lys
460
Asn
Ile
Thr
Gln
Tyr
540
Thr
Phe
Gly

45
Lys
ASp

Ile

Leu

Pro

125

Leu
Ash
Ile
Gly
Asn
205
Phe
His
Glu
Leu
ASp
283
Asp
Ile
Asp
Tyr
Tyr

365
val

Gly

Asn
Leu
Ile
445
Asn
Thr
Leu
Glu
Pro
525
Leu
Ser
Phe

Leu

Ser
Tyr
LYS
Glu
110
Leu

Ile

Ley

ASH
Ile
190
val
Ser
Gly

Lys

Tyr

270
Lys

Arg
ASn
ser
Lys
350
Lys
Lys
Phe
Lys
Ala
430
Cys
ser
Gln
ASp
Ser
510
Ala
Tyr
ser
Ser

Phe

Ser
Ley
Leu

Met

Glu

Ser
Ile
Ile
175
Metr
GT&
AsD
Lay
Lys
255
Thr
ser
Leu
Ile

Glu
335

Sap
Sat

Ite

Ite |

Ash

Ala
415
val

Phe
ser
Thr
495
Leu
Ile
Ser
Phe
Met

5375
Ala

Gly
Asn
80

Phe
Ile
Glu
Ash
Ile
160
Gly
Gln
Glu
Pro
TYr
240
Phe
Phe

Ite

Ty
Asp
ser
Asn
480
ASp
Thr
Lys
Gl
ASp
560
Asp

Gly



Tro
Asn
Gly
625
Asn
Glu
Asp
Arg
Ley
- 705
Lys
Arg.
Phe
ASD
Lys
785
Thr-
Leu
Lys
Ley

e
865
Tyr

Ash
Gln

her

 Tyr

945
Gly

Asp
Glu
Asn
Asn
1025
ile
LYS
Glu

Gly

1105

ile teu Thr Arg Ser

val
Thr
610
L.eu
Ala
Leu
Asn
Asn
620
Ser
Ala
Tyr
Asn
Ash
770
Lys
Leu
ile
Thr
iie
850
L&y
Gly
Gln

Asn

rhe

B30

Ile

Trp

Tie

AsSp

Asn

Lys
545
Met
Ala
Phe
Leu
Lys
675
Glu
The
teu
Asn
ASD
755
Ile
Met
Lys
Gly

Iie

--835.

Glu
Asn
Als
phe

Gln
915

Irp

His
Lys
ASN
Tle
995
Leu

1010

Thr
Phe
Tys
Arg

Asn

Asp
Lys
Phe

Tyr
1075

580
Gin

AsD

Leu

GIu

Ile
660
Asn
Lys
val
Ash
Ile
740
Ite
Asn
Iie
Lys
ser
820
Met
Met
Leu
Lys
Lys
900
Asn
Ile
Asn
Ile
Gly
880
sar

ASN

1le

Leu

ser

Ile val
Lys 1le

Asn val

630
Ile Ala
645

Pro val

Lys Ile
Trp ser
Asn Thr
710
Tyr Gln
725
Tyr Ser
Asn Ser

Asn Phe

ASn

Ala
615
Gly
Gly

val

e L

Asp
695
Gln
Ala
Glu
Lys

Ile

775

Pro Leu

Ala

790 -

Astt Leu
805
Ala Glu

Pro Phe

‘Phe _Asn

Arg Tyr

870
val Glu
885
Leu Thr

1le 1le
Arg Ile
Glu Tyr

950
ser Ile

"~ 965

Lys Thr
Glu Tyr
Asn Ala

Lys Asp

Leu
Tyr
ASp
Lys
855
Lys
val
ser
Phe
Pro

9335
Thr

Arg

Lys
Ile

Lys

1015

ASp
800
ASp
Asn
Ala
Gly
Y
680
Mat
phe
Gin
Lys
Ley
760
Asn
val

Asn

585

phe
Ile
Glu
ser

ATa
565

s Thr

TYr
Tyr
Ala
Glu
745
Asnh
Gly

Glu

Tyr

Glu Lys

Leu
840
Tyr
Asp
Tyr

ser

-Asn
820

Lys
Ile
Gly
Ser

ASn

Y
825
Ser

Asn
Asn
ASp
Ala
865
Ser
Tyr
e
Asn
val

985
Arg

1000

IW@

Tyr

Ile Arg Glu

1030

Asp Gly
1045
Ile Phe

1060

Lys

Ile GIn

Pro Leuy Met Tyr

1080
Asn Lys Asn Ser Tyr Ile
1110

Asp Ile Asp

Ash Thr Glu
1065

sar Tyr Ser GEu
1080
Asn Lys G?u Tyr
1085
Lys Leu Lys Lys

val
sar
Thr
TIle
650
Phe
Ile
Gly
Thr
Leu
730
Lys
Glu
Cys
Lys
Ile
810
Ser
Ile
ser
ASh
Gly
890
AsSn
val
Lys
Asn
Arg
970
*he
Trp

Ile

val

Arg

ile
Leu
Ala
635
Leu
Ley
ASp
Leu
Iie
715
clu
Ser
Gly
ser
Leu
795
ASH
Lys
Tyr
Glu
Leu
875
Y a"%
Ser
Phe
AsR
Cys
955
Ile
Phe
Phe
ASn

Iia

Giu
Ile
620
Lys
teu
Leu
ASN
The
700
LYs
Glu
Asnh

Ile

val’

780
Leu

Glu
val
Thr
Ile
860
Ile
Glu
LyS
Leu
ASp
940
Met
Iie
Glu
Phe
Gly

Ala
605
val
Gly
clu
Glu
Ala
685
val
Glu

Tle

Ile

Asn
765

Sef

ASp

ASNn

590
Asn

Pro
Asn
Phe

ser

- 670

Leu
Ala
Gly
Ile
ASN
750
Gin
Tyr
ghe

Lys

Asn Lys

Asn
845
Leuy
Asp
Leu
Ile
ASp
925
Gly
Lys
Trp
Tyr

va'

1005

LYS

1020
Ala Asn Gly

1035 -
Thr GIn Phe Ile

1050

Leu

Lys Tyr Asn GIn Asn
Page 5

Ash
930
Thr

Leu

Ser Gln Ser Asn

1070

TYr Leu ays Asp Phe Trp
1085

Lys
Tvr
Phe
ITe
655
Tyr
Thr

Gln

Sapr
Ile
Glu
640
Pro
Ite
Lys

Trp

Met Tyr

LYS
735
Ile
Ala
Leu
ASp
tey
815
Tyr
Thr
Asn
sap
ASD
895
val
Ser
Gln
ASN

Leu
975

Tie

Ile
Glu
Glu

Trp

720
Tyr

ASp
Tle

Met

Ash
800
TYr
Leu
Ile
Ile
Gly
880
Lys
Thr
val
ASN
Ser
960
Ile
Arg
The
Sar
Ile

1040
Met

1055

e

Glu

Tyr Met Phe Asn Ala Gly
1100
Asp Ser Pro val Gly Glu
1115

Ser Lys Tyr IEe Asn Tyr

1120



Arg Asp Leu Tyr ITe Gly Glu Lys phe
11440

1125
1145

Ser Gin Ser Ile Asn Asp Asp Ile val
- 1155 1160
L.eu Asp Phe Phe Asn Leu Asn Gin Glu
1170 1175

Tyr Phe
1185

Ser Asp
pro Thr
Asp Giu

val phe

1250

Lys ‘Lys Glu Glu Glu Lys Leu

1180

GTu Phe'fyr hsn Thr Tle Gin

1205

Tyr Ser Cys GIn Leu Leu Phe

1220

1225

1130

1Te
Arg
Trp
Phe
1Te

1135
ITe Arg Arg Lys Ser Asn
1150

Lys Glu Asp Tyr Ile Tyr
1165 '

Arg

LYS

1210

Lys

Lys

tle Gly Leu Ile Gly Ile His arg phe
1235

1240

tys Glu val Lys Arg Lys Pro Tyr Asn
7

1265

1270

Leu

Glu GTu Tyr Lys Asp Tyr Phe Cys Ile
- 1255 ' '

Lys

1275

GTn Phe Ile Pro Lys Asp Glu Gly Trp The Glu
_ 1283 1290

<210 3

" <Z213x 1281
<212> PRT

<213> Clostridium botulinum

<400> 3
M%t Pro

Lys Asnh
Pro 61u
Arg phe

50
Thr Ser

65
ser Asp

Ile Asn.

Asp Ile

Phe Asp

130

Asn Trp
145

" Pro Arg

ASh Asn

ser Ile

val Gly
210

Leu Ile

225

ITe Ala

Phe Tyr
Phe Gly
Phe Giu

290
Asn Sser

Ile Thr Ige ASn Asn Phe Asn

Tle
Lys
35
ser
Pro
Lys
Ser
-Pro
i15
val
val
Glu
Thr
sSer
195
Glu
L.au
Ile
Ser
Gly
275
Glu

Ile

Leu

.20

Ala
Arg
Lys

ASD

Arg

100

Phe

ASD

Lys

Ash
Phe
180
Pro
Gly
mMet
Pro
Glin
260
Pro
LYs

Thr

Tyr teu Asp Thr Sgs
Phe arg Ite Thr Gly
40
Asn Ser %gn Pro Asn
ser Gly Tyr Tyr Asp
70
ggo Phe Leu Lys Glu
Glu Zzle Gly Glu Glu
- 105
pro Gly Asn ASn AsH
. 120
Pha Asn Ser val Asp
135
Thr Gly Ser Ile Asn
150
Ile Zle Asp Pro Glu
.5
Ala Ala GIn Glu Gly
185
Arg Phe Met Leu Thr
L 200
Arg Phe Ser Lys Ser’
_ 215
His Glu Leu Asn His
- 230
Asn Asp Gln Thr Ile
245
Tyr Asn Val Lys Leu
265
Thr Ile Asp Leu Ile
: 280
Ala Leu Asp Tyr Tyr
295
Thr-Ala Asn Pro Ser

serotype €1

Tyr
10
Leu

Asn

Leu

Pro
Tle
90

Leu
Thr
val
Pro
Thr
170
Phe
Tyr
Glu
Ala
ser
250
Glu
Pro
Arg

Ser

.Page 6

ser

ASR

Ile
Ash
Asn
ile
ITe
Pro
Lys
ser
155
Ser
Gly
Sar
Phe
Met
235
ser
Tyr
Lys
Ser

Phe

val Tyr Thr Tyr Lys

1180

Leu Aia Pro Ile Sar Asp

1185 ‘

Glu Tyr Asp Glu Gln
' 1215

Asp Glu Glu
1230
Tyr Glu Ser Gly
1245

sSear

Ser Lys Trp Tyr
1260 P

Leu Gliy Cys Asnh

ASD
Thr
Trp
LyS
60

Ty
LYS
Tyr
ITe
Thr
140
val
Thr
Ala
ASh
Cys
220
His
val
ala
Ser
Ile

300
ASN

Pro
l.eu
val
45

pPro
Leu
teu

Arg

Asn

125
Arg

Ile
phe
Leu
Ala
205
MeT
ASN
Thr
Glu
Ala

285
Ala

Lys

val
Ala
Ile
Pro
Ser
Phe
Leu
The
Gin

Ile

Lys

sepr
190
Thr
ASD
ey
Sar
Ile
270
Arg
Lvs

Tyr

ASp
i5

ASn
Pro

Arg

Thr

LYS
95

ser
Phe
Gly
Thr
Leu
175
Iie
ASH
Pro
TYP
ASD
255
Tyr
Lys
Arg

ile

1200

The
e
Leu

Trp
1280

Asn
Glu
ASp
val
Asp
80
Arg
Thi
ASD
Asn
Gly
160
Thr
Ile
ASp
Tle
Gly
240
ITe
ala
Tyr
Ley

Gly



305
Glu

Ser
S Glu
val
Ala
385
Ile
Arg
Phe

Lys

Phe

465
ASDH

val

"~ Asp

GWu

Asn
545
Asp

Lys

- Thr

Thr
TYR
705
Asn
Ala
ASp
AsSp
Glu
785
ASp
Leu
Lvs

_ Phe

Tyr
Gly
Leu
Gln
370
Asn
Pro
Asn
Thr
Thi
450
Ile
Ile
Asp
Ley
Asn
530
ser
Phe
val

Gin

"r'lfm

N &

610
ser

JVa?

Ile.
Phe

Ile
680 -

Ghu

Asn
Ile
Lys
val
770
Cys
Glu
Ite
Ala

Ser

Lys
Giu
Thr
355
ASH
Iie
Lys
Pro
Lys
435
Leu
Gly

AsnN

Glin

Leu’

515

Gln v

Tyr

Thr

Tyr

Gly
595
Thr
Ala
Alg
Leu
val
675
ASD
Trp
ile
LYS
Glu
755
Lys
ser
Leu
ASp
Lys

835
Tyr

Gln

val
340
Gin

“ATG

Leu
Ser

Ala

Lys
325
Thr
Ile

Lys

Asp

ASn
405
[H
Cys
Ccys
e
Glu
485
Ile
Pro
Phe
TYr
Thr
565
Tyr.
Ley

Tle

€F i

Met

Ser
Ala
740
Asn
E?é
val
Ash
Ser
820
val

Thr

Ile

Gly
645

_g?u

Tyr
Cys
Met
Tyr

725
Lys

Ile’

Ser
Thr
Glu
805
His
Asn

Astl-

310
Leu

vatl
Phe
Ile
ASp
390
Ley
Arg
His
Arg
Ser
470
Thr
Leu

Ser

ser
ey

Gly

710

Gln
Ile

Lys

Glu

Tyr
750
Phe
AsSn
Asn

ASH

Ile
ASn
Thr
Tyr
375
Asn
Asn
Lys
Lys
Glu
455
Asp
clu
Ser

Ile

Arg
Arg
Glu
360
Leu
val
val
val
Ala
440
Ley
val
val
Lys
ASp

520

AsD

535

Glu

‘Ser

Pro

Leu

i Ara
Lt

p=-
615
Tyr
Phe
Phe
Lys
Gluy
685
Thr
Met
A5D
Ser
Ala
775
Leu
ASD
Ile

Ser

ser

Asn
Ser
Tle
Thr
Met
600
Lys
Ile

Thr

Pro.

val
680
Gin
Trp
Tyr

Leu

Gin -

760
Met

Phe
Arg
Ile
phe

840
Leu

Lys
ASD
345
pPhe

sar

‘Tyr

L.eu
Ash
425
Iie
e
tys
Ile
Asn

505
ser

Tyr
330
Lys
Asn
Ash
ASD
Phe
470
Pro
Asp

val

Thr

Tyr
490
Thr
Glu
Thr
Lys

Glu

- 570

Ala
Ala
Thr
Pro

Ala
650

- Pha

Glu
Ile
ser
Ser
730
TyYr

Giu

Asn
AsSn
Thr

810
val

CASh

Lys

Page 7

315
Arg

Phe
Tyr
va'l
Ie
395
Met
Glu
Gly
Lys
AspH
475
Tyr
ser
ser
Gln
Leu
555
Ala

AsSnh

Arg

LVs
Asn
Ile

Met

795,

LyS
GTy
Thr

Asp

phe
val
Ala
Tyr
380
Gin
Gly
Asn
Arg
Asn
480
e

Pro

Glu-

Giu
Asn
540
Ser
Leu
Lys
ASD
A%

620
Leu

ala

e
AsSn
Arg
700
Ile
Ash
Lys
Leu
AsSn
780
Leyu
Ala
Glu
Ile

Iie

val
Glu
Lys
365
Thr
Ash
Gin
Met
ser
445
Thr
Fhe
ASp
His
Ile
525
val
ASD
ASDp
val
val
605
LYsS

Ash

val

Pro

Glu
685
Trp
Ile
TYP
Tyr
Lys
765
Lys
Pro
Lys
val
Pro

845
Ile

val
Leu
350
Ite

Pro

Gly

Asn

Ley

430
Leu

AsSp
Leu
AsSnh
Gly

51
Leu

ASD

Asn
Asn
ASH

590
val

Ile

Ile
Thr
Ala
570
Ile

Lys

Thr

Gin
Ser
750
Asn
Phe
Lys
Leu

ASD
830

phe .

Asn

ser
Ile
val

Ile.

815
Lys

ASN

Glu

320
ser

Asn
AsSh
Thr
Asn
400
Sar
Leu
Asn
Pro
LYS
480
ser

lLey

ser
Leu
Arg
e
80O
Asn
Ley
Ile

Tyr



Phe
865
ASh
Gly
Ser
Ile
Arg
945
Ser
Leu
Phe
Phe
Asn
10625
Asn
Gly

bhe

" Phe Asn

ASD
1105
Asn
Arg

L
A1

850
Asn Asn

Thr Leu

Asp val

ser Gly
915
val Tyr
930
Ile Asn

val Lys

val Phe

Ser Tyr
905
val Thr
1010

Gly Lys

rhe Sar

Ley Ile
ile
1675
sar

Tyr

1090

Leu Arg

APg Tyr

AsSn Asn

=T
iy

ArG
- 1155

Ile
val

Gln
900

Gu

Asn
Lys
ASh
Thr
980
ASp
val
Lau
Lys
Thr
1060
Phe
Leu
Tyr
Met
Asnh

1140
Asn

Tyr Phe Asp Met

Asn
1185
- Te
Gln

Lys

Thr Tyr

val PR6 Thr val Lys Gin

1265

ser Thr His Trp Gly Phe val Pro val
. 1285 -

<210
<21l>

<212

<213>

<400

Met Thr Trp Pro val Lys Asp Phe Asn Tgr Ser Asp Pro val As
1 5 : 1 15

1170

Giu Thr
Gly Leu
Tle Gln

Asn
1235

ser

1250

4
1276

> PRT

> &

Met
Arg

Pro
1220

Phe Asn Gly

ASh
ASp
883
Leu

ASp

Sar

Trp
Asn
965
Leu
Ile

Thr

Ile

Thr

1045

ser
Ala
Gin
ASh

Tyr

855
AsSp .Ser
870

Thr

Lys

ser Gly

Asn Pro Ile

Arg Gly Lys

920

Met Tyr Glu
935

val sar

950

ser

Asn

Gly Trp

Lys &ln Asn

Ser Ash Asn

Asn ASN
1015
Thr Ile

Met

ASD
1030 _
e Thr Phe

ASp Ser Asp
Lys Glu Leu
. 108
Tyr Thr Asn
} 1095
Lys Glu Tyr
1310 -

Ala Asn Ser

1125

Asp
Thr
Thr
Tyr

Glu

1205

Met

Arg Phe Arg Leu

Asn Glu

e
BRI

ASp

Asn
i

Ile
Tyr
Phe
905
val
Ser
Ley
Ser
Glu

985
Ala

1600

Met
Lys
Glu
065
ASp
val
Tyr
Arg
Gly

1145
Arg

1160

Asn Asn
‘ 1175

Ala Asp Asn
1190
GIn Thr Lys

Asn Asn Thr

Glu Asn

Lys
His
ASp
Tyr

1225
e

1240

Gly Gly
1255

Gly Asn
1270

Asp

Tyr

Leu
Ash
890
Pro
Ite
phe
Pro
Ile
870
ASD

Pro

G?y 

val

Ile

ser
875
Ala
Phe
val
Ser
Gly
955
Gly
Ser
Gty
Asn
Lys
1033
Ash

1050

Ile
G-ly
val

Ile

Asn

Tyr
Thr

1195

AsSn

)
TASRYY

TVh

Ser

Tyr
Gly

Trp Tyr

Ala ser

1275

Ser Glu

Clostridium botulinum Serotype D

1280

860
Leu

Glu
Asp
Thr
ile
940
Tyr
Ile
Glu
Tyr

Met

Gln
val
Phe
Gln
925
ser
Thr
ITle

Glin

Asn Lys
1005

Lys

1020

Glu

Lys

Met

AsSp

Lau
Ie
Trp

Ile

1085
Asp Tyr Trp Gly

1100

Asn Ile Asp Tyr
val Phe Asn Thr
Ile Ile Ile Lys

Gly Gly Asp
1165

ASh

Leu

1180

Glu

ASD
Ala

Tle

ASD
Asn
ser

Cys

‘Phe

Asn Arg Lvs
880
Glu G6lu
895

l.eu

Ser

Lys
910
ASh

Gly

Glu Asn

Trp Ile
Tie Ile Asp
960
Ash Phe
975

ile

ser

ser
890

AsSn

Trp pPhe

Ile Tyr Ile
Ile
1040
Thr

Thr Gly

Pro Asp
1055
Ile Arg
1070

Asn Iie

Asp
ey
Asnh

Ley
1126
Arg
1135

Arg
1150

Ile Leu

Phe Met Lys

Ile Tyr Ala

1200

Ile phe

1215

ITe phe

Ile

Gln
1230
ser Ile Gly

1245
Arg RHis Asp Tyr Leu
1260 :

Leu Leu Glu Ser Thr

1280

n Asp

b
Asn Asp I7e Leu Tyr Leu Arg Ile Pro Glin Asn Lys Leu Ile Thr Thr
20 ‘ 3

Pro val Lys Ala Phe-Met Ile Thr Gin Asn Ile Trp val
' ' page 8

0
Ile Pro Glu



Arg
Thr
Glu
Ile
Gly
Phe
Ser
145
Pro

Gin

Lys,

Glin
e
225
Ile
Phe
Phe
Leu
Asn
305
Lys
Thy

AsSp

VaT_

CAla

385
Leu

Arg

Phe

Thr
Asp
465
Thr
Leu
Pro
Phe
Tyr
545
Thr

Phe

Phe
50

Ser
G1n
Asn
ser
Thr
136
Trp
Leu
Glin
val
Ser
210
Ala
A5N
Phe
Gly
Arg

290
Asn

35
Ser

Lys
Lys
Gy
Pro
115
Arg
Lys
Pro
ser
Ala
195
ser

Leu

ASh
Ile
ASn
Pro
LYs
435
Iie
Ile
val
Gly
val
515
Asp
Glu
ser

PfO

Ser
Ty

Asp

-Arg

160
Phe

His
val
ASh
ASn
180
Pro
Ala

Met

Pro

Gin
260
Leu

Lys.

- Asn

Lys

Phe
340

Ash

Arg
Leu
Lys
ala
420
val
Lys
Ser
¢ln
Gih
500
Asn
Asp
Ser
val

Ser

ASD
Gin
Thr
85

Asp
Mat
Thr
Thr
Ite
165
Pro
Glu
val
His
ser
245
Asp
ASp

Ala

Lys,

Ile
325
val
val

Thr

ASp

Gly
405

‘et

Cys
val
Gin

Ash’

485
val

mMet
Ile
Glin

Glu
565

_Le L

Tht
ser
pPhe
e
Gly
Th
ASR
150
Ley
ser
Phe
l.._e,u
Glu
230
Asp
Gly

va'l

‘Leu

Thr
310
Phe
val

Met

His

ASD
350
Phe

Gln

LELE_

Lys
Glu
470
TVE
Pro
Glu
Thr
LYyS
550
Glu

Ala

Asn
55
Tyr

Ley

ser
Ile

Pro

40
Pro

Tyr
Lys
Lys

ser

Phe

1le
Ile
Leu
Leu
440
Asn
Phe
ASD
Asnh

Leu
520

vs Tyr

Lys
535
LeLs
Ala

Giu

ser
Leu

Lys

ser
Asp
Gly
Lys
105
ser
Ala
Thr
Thr
Gly
185
Thr
Seypr

His

Tle

va'l

265
Ile

TYr

ser

Lys

Asp
3435
val
sar
Ty
Glu
Ser
425
Thr
Arg
Glu
Lys
Pro
505
ASn
val
Ash
Gly
val

Leu
Pro
Ile
90

Leu
Thr
val
PTO
Ala

170
phe

Phe

Ile
Ser
Arg
250
Gia
Pro
Lys
Ser
TYr
330
Lys
val
Arg
Thr
Ash
410
Ser
Lys
Ley
Asn
Phe
480
Glu
Leu
Asp
Asn
TYr

570
Asn

Ser
ser
Ile
Ile
Pro
Glu
ser
155
ser
Gly
ser
Pha
Leu
235
Pro
Phe

Gln

ASp

Trp
315
Asn

Phe

Tyr
His

Ile

205
aGFad

ser
Giu
ASH
pro

Lys
475
Sep

Ile

Pro
Ty
val
555
Ser

Lys

"~ 'Page 9

Lvs
60

Tyr
Lys
Asn
Glu
Lys
140
val
Leu
Thr
ASpP

Cys
220

His

Gin

Gy

Ile
Ile
300
Tle

Phe

Ser

TYyr
380

Arg
Gly
ser
Ser
TYr
460
e
Leu
va'l
Gly
Leu
540
Gy
Asn

Gly

45
Pro

l.ey

Leu

Ile
ASD
Asp
Glu
525
Asn
AST)
Lys

val

Pro
ser
Phe

Leu
110

lThr'

Giu
Ile
Leu
ser
180
Thr
Asp
Leu

ser

Lelr

270
Arg

Lys
Asn
Lys
Ley
350
Gin
Pro
Gly
Asn

val
430

g Asp

Ala
Thy
Glu
Pro
510
Glu
Ser
Ite
Ile

Gn

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

Ila

Asp
- 335

Tvyr
Tyt

Tyr

val |

Phe

ITe
415

ASp 1

A'S'p ‘

Asp

Asp

Sar
495
Lay
Ile
Tyr
Thr
Tyr

575
Ala

Pro
ASp
80

Arg
val
ASp
Gly
Gly
160
Gly
Leu
Asn

val

Gly

240
Gly

Thr
Gin
Ley

ASD

Leu
vat
Tyr
Ley
560
Thr

Gly



Leu Phe Leu
595
Ite Met Lys
610
ile Pro Tyr
625

Gly Asn Phe-

Glu Gly Phe

Tyr Ser Ser
675
Cys Leu Glu
. 690
val ser Asn
705
Tyr Gln Met

Lys Ile Asp

ITe Lys Ser
755
ser Glu Ala
3 770
Thr Tyr Leu
785
Lys- Phe Asp

His Asn Ile

Asn Glu Ser
. B35

Asn Asn Ser
850

Ash Asp Ser

865

Asp Thr ser
teu Asn Thr

tys 1Te Ile
’ 915

. Glu Asn.Ser
930

Asn Ser His

945

~ Gly Trp Lys

- Asp val Asn

Ley Sel Mis
995
Asn Asn Tle
1010
Gin ser Gin
1025
Ile val Phe

e Arg Asp

Asn ITe val

1075

580
Asn

LLys
Ile
Asn
Pro
560
1le
Gin
Trp
TYyr
Leuy

740
Gin

Met

phe
Leu
Ile
820
Phe
Ley
Lys
C?y
Ite

800
val

ser

Asn

feu

Trp

ASD

Gly

Glin
645

Glu

Glin
Arg
Leu
ASp
725
Glu
val
ASH
Lys
Arg
205
Ley
Glu
Leu
Ile
Ty
885
Tyr
Ast
val
Glu

Cys

- 865

APg
980
Thr
Met
LYS
Gly

Phe

Lys
Gly
Gly
Tle

Ile.

1045

Asn

1060
Tyr ¢y Gly

Ala
Thr
Pro
630
Ala
Phe
Glu
val
ser
710
Ser
Tyr

Glu

Asnh

Asn

780

Thr

vai

Ash

Lys

Leu
870

hoem

faY-11

Thr
Leu
ser
Tyr
950
Ile
Tyr
Tyr

Tyr

Asp

e

Trp Gly Asn Pro Leu Lys
1090

Asn Tyr Ile Asp Arg

1105

TYr

Y
1110

Asn
Lau
615
Ala
phe
Thr
Arg
Lys
695
Arg
Leu
Lys
Asn
Ile
775
Met
Lys
Gly
Thr
ASD

855
Ser

Ala G

ASD
AsSn

Phe

o
e I §

Thr

Arg

LYS
Thr

Met

Glu val
600

ASp LyS
Leu Asn
&la Thr
Ile Pro
Glu Lys
680

Arg Trp
7le Thr
Ser Tyr

Lys Tyr

Ley Lys

760
Asn LyS

Trp Tle

Asn Gly

Ser Leuy
985
Asn LYS
1060
Lys Leu

1015
GTu Asp Leu Asp
1030

Glu
Phe

Gln

asn Ile

ser Lys

val
Ile
e
Ala
659
Ala
Ile
Lys
Thr
Gin
730
Sep
AsH
Phe
Lys
Leu
810
Asp
Pha
Asn

ASh
AFG
890
Lys
Iie
Lys
Ash
ASN
970
Ile
Trp
Tyr
Glu

ASp

580

Glu Asp Phe Thr
605
ser Asp val Ser
620

Gly Ash 5er Ala
635
Gly val Ala phe

Let Gly val Phe
870

ITe Lys Thr Ile

685
Asp Ser Tyr Gin
700

Gln Phe Asn His

715

Ala Asp Ala Ile

Gly Ser Asp Lys

750
Ser Leu Asp val
- 765
Ile Arg-Glu Cys
780 oo
val Ile Asp Glu
795

1le Asn Leu Ile

Arg Leu Lys Ala
- B30

Asn Iie Phe Ser

845

Glu Tyr Phe Asn

, 860

Lys Lys Asn Ala

875

val Gly Asp Asn

Leu Ser Ser Ser
' 910
Leu Tyr ser Ala
925
ITe Ser Lys Asp
940

Sar Tie Glu Glin

855
ITe Gy Trp 1le

phe Asp Tyr Ser
990
phe Phe val Thr
, 1005
Ile Asn Gly Glu
1020

val Lys Leu Asp

1035
GTu Asn Glin Met

1050

Glu

1065

Ile Leau
1080

Arg

phe Asp Thr Glu
1095

val Gln Tyr Pro Asp Arg Ser Lys Leu

Ile Ala Pro Glu

Tyr

Leu Ser Asn Glu

Thr
val
Leu
Ley
655
Thr
Glu
Trp
e
Lys
735
Glu
Lys
Ser
Leu
Asp
815
Lys
Tyr
Ser
Leu

val

895
Gly

Ile
Leu
Asn

Leu
975

GTis

Ile
l.eu
Lys
Leu

1055
Asp

. 1070

asn val Tle Lys
1085

Tyr Tyr Ile Ile
1100

Ser Ash val Leu,

1115 :
Thr ¢ly Asn Pro

- page 10

ASp
Ash
va'l

ite

Asn
Tie
Arg
640
Leu
Phe
Asn
Met
ASD
720
Ala
Asn

ile

val

Asn
800
Ser
val
Thr
Ile
val
880
cln
Asp
TYr
Thr
Sar
960
Gin .
Ser
ThHr
Lys
Thr )
1040 -
Trp
Ile
Tyr
ASD
Lay

1120
Thr



1125

ITe Lys Ser val ser
1140

Asp Asn Ile Ile
1155

Ile Arg Asp Thr
1170
Gin Asnh Cys val
1185
Gly Ile Gly Ile

Cys Ser Gin Ile

1220

“Asp Ile Tyr Lys Pro Trp Arg Phe Ser Phe Lys
1235 1240

Leu
ASD

Tyr

bhe

1205

Asp Lys Asn Pro Tyr
1145

His Met Leu Tyr
1160

Thr Ile Tyr Ala
1175
Ala Leu Lys Leu
1190
ser Tle Lys Asn

Phe Ser Ser Phe Arg

1225

1130

1135

1150
AsSn Ser Arg Lys Tyr Met Ile
1165 '

Ser Arg Ile Leu Asp Gly

Thr 6in ¢ly Gly Glu Cys Sser
1180
Gln Ser Asn Leuy

1195
Ile val
1210
Glu Asn

val Ala val Thr Asn Tyr Glu Thr Lys Leu Leu
' 1250 1255

Trp Lys Phe Ile ser Qrg Asp Pro Gly Trp val

1265

<210> 5

<Z211>
<212>
C <213

<400> 5

Met
1
Tht
Phe
Gly
Asp
G5
AsSp

Asn

Tyt

- ala
Leu
145
Asn

CGly
Arg
Thy
Lys
225
Ile
Gly
Thr

val

Ala-

305
Ile

PO

Iie

ASh
Thr
50

Ser
Arg
Leu

Leu

Ser

130
Pro

Ser
phe
rhe
Leu
210
Gly
Thr
Thr
AsSh
Gln
250
Lys

Ash

1252
PRT
C1ostr1d1um botu71num

Lys
Leu

Ile

35

Thr
ser
Phe
ser

Gly
115

-Ata

Asn

Ser

Gly
Asn
195
Met
ITe
Asn
ASp
Leu
275
va'l
Tyr

Lys

Itle Asn Ser Phe
5

Tyr
20

Met
Pro
Tyr

Leu

Gly

100
Ash

val
val

ASH

Ile
LyS
Gin

Tyr

Lys
)

Gly
AsSp
Glu
Ile

Ile

© 165

éer

- 180

ASp
His

The

I7e Ar

Leu
260
Ley
Ser
Gly

Phe

e
AsN
Glu
Thr
245
Asnh
Ala
ASh
tay

Asty

Lys
Asn
ASD
ASD
70

Tie
Iie
Asn
Tle
Ile
150
ser
AIa
Ser
lL.eu
Lys
230

g. Gy

Iie
ASD
Pro
Asp

310
Asp

Pro

Ie

1275

serotype E

ASn Tyr Asn Asp
10

Gly

Tep

"~ 40

Phe
55

Pro
val
Leu
Thr
Lys
135
Met

Leu

Iie
Met
Tle
215
Tyr
Thr
Ite
Tyr
L.ey
295
Lys

Ile

His
Ash
Thy
Leu
Pro
120
Phe
Gly
Arg
va'l
AsT
200
His
Thr
Ash
Thr
Lys
280
l.eu
ASB

Phe

Gly

25
Ile

Pro
TyP
Lys
Glu
105
ASD
ser
Ala
AST
Thr
185
Glu

sSer

‘Tie

Ile
Ser
265
Lys

ASH

Ala

Lys

Cys Glin
Ile Pro
Pro Thr

Leu Gln
75

ITe pPhe

o0

Glu Leu

Asn Gln
Asn Gly
Glu Pro

155
Asn Tyr

170
phe Ser

phe 1le

Ley His

Thr G1n
235

Glu Glu

250

Ala Glin

Ile Ala

Pro Tyr L

Ser Gly
315
Lys Leuy

Ser

The

Lys

Met

1245

G?y Asn Tyr

1200

ASn Lys Tyr
1215

Leu Leu Ala
1230
Asn Ala Tyr Thr Pro

Ser Thr Ser Ser Phe

1260
Glu

Pro
Glu
Glu

Ser

60

Ser
Asn
Ser
phe
Ser
140
Asp
Met
Pro
Gin
oy
Lys
Phe

ser

Ser

¥
300
Ile

TYr

© Page 11

val
Phe
ATG
45

Ley
ASp
APrg
Lys
His
125
Gln
Lew
Pro
Glu
ASD
203
Ley
Gin
Leu
ASn
Lys
285

5 ASD

TYr

Ser

Asn
Tyr
30

ASh
Lys
Glu
e
Ala
110
ile
ASp
Phe

Ser

Tyr

180
Pro

‘f’yr
ASh
Thr
AsSp
270
Leu

val

sSar.

Phe

Asp
15

Lys
val
Asn
Gilu
ASDH
95

Asn
Gly
Ile
Glu

AsSh

175

Ser
Ala
Gly
Pro
Phe
e
ser
Phe
val

Thr

Arg
Ser
Ile
Gly
Lys

80
Asn
Pro
Asp
Ley
Thr
160
His
pPhe _
Ley
Ala
Leu
240
Gly
TV
Lys
Glu
ASn

320
Glu



rhe
Gly
Tyr
Arg
385
Gly
ser
Glu
~ Asn
Glu
465
Pro
Ty
Asp

Pro

Leuw

545
Asn

Gin
val
Ala
Leu

625
Leuy

ser

Glu
Trp
TYr
705
Ser
Lys
Tle
TYr
TVYYP
785
Gly
ASp
ASp
Ser

Thr

Asp
Gln
ASnh
370
Gy
Arg
val
Leu
Thr
450
Asn

Gly

Tle

val
Glu
530
Leu
ASH
G}n
ASD
Ley
610
Glu
Ile
Asp
Alg
Met

€90
Gin

Lys

Tyr
ala
Led
770
ASP
sar
Thr
Lys
ser

850
sar

Leu
Tyr
355
Ile
Gln
Gly
LVS
Phe
435
Pro
ASp
Leu
Pro
Asn
515
Gly
Glu
val
val

LyS

595

Ash

ieu

Pro

Asn

Asp

675
Thr

Ala
Tyr
Asﬁ
Met
755
Met
Giu
Ile
Leu
Ile
B35
Ser

Gly

Ala
340
Lys

Ser

"Ash

Ley
Gly
420
Phe
Lys
Leu
ser

LyS
500

Gilu
Glu

aln
ASBnN

Leu

580

Ile

Ile

Led

Thr

Lys

660
Glu

Lys
Leu
ASD
Iie
740
ASn
Lys
Asn
l.ay
Asn
820
Leu
val

Tyr

325
Thr

Tyr
Glu

Ala

'VaT

405
Ile

val
Glu
ASDp
Asp
485
TYyr
Ley
Ash

Pro

Lys

Lys
Phe
Gly
ASn
390
Lys
Arg
Ala
Tle
Gin
470
Glu

ASp

ASN

Ash

Lys
550
Pro

565 .

val
ala
Gly
Gly
Ile
045
ASn
Lys
Tle
Gln
Ser
725
Lys

ASN

Leu

val
Gly
805
Asn
Ile

Leu

ASP

AsSp

ASP
Asn
Ala

630
Leu

Ly.s .

Trp
Asn
ASn
710
Tyr
Gin
Ile
Ile
LYs
780
Glu
Ser
Ser
AsSn

ser

Phe
Lys
Tyr
375
Leu
Lys
Lys
Ser
ASD
455
val
Lys
Ser
val

val

535

ITe
vali
Phe
Ie
Glu
615
Gly
val
vali
Lys
Thr
695
¢in
Thr
Ile
ASD
Asn
775
Thr
saer
Ile
TYr
Met

855
Asn

GIn
Ley
360
ASn

Asn

Ile 

ser
Giu
440
AsSp
Ile
Ley
Asn
phe
520
Ash
TYr
Gln
Thr
sar
600
Ala
Iie
Phe
Ile
Glu
680
Gin
val
Leu

Giu

val
345
ser
Ile
Pro
Ile
Ile
425
Asn
Thr
Leu
AsN
Gly

505
Phe

_LEU

Thr
Ala
Thr
585
Iie
Gln
Leu
Thr
Lys
665
vaT
Phe
ASh
Glu

ASH

C 745

Arg
760
Glu
Tye
Gin
Pro
rhe
840
Arg

Ile

Phe

‘val

Leu
Gin
Phe

825
Asn

Tyr

Asn

330
Lys

Asn
Asn
Arg
Arg
410
Cys
set
val

Ash

Cys
Leu
Asn
Ile
395
Phe
Ite
Tyr
Thr

Pha

475

l.et-

4930
Thr

Tyr
Thr
Phe
Ala
570
Glu
val
Lys
Leu
1le
850
Ala
Tyr
Asn
Ala
Glu
730
Glu
Ley
Lys
Leu
Glu
B10
Lys
Lys
Lys
Ile

The
Ser
Leu
ser
Phe
555
Lau
Ala
val
Gly
Glu
635
Lys
Ila
sar
Lys
Tle
715
Lys
Leu
Thr
1Te
Asn
795
Leu
Leu
Phe
Asn

Asn

APY
Leu
Ley
380
Ile
Cys
Glu
Asn

ser

460

ASH
Iie

Asp

Asp’

sear
540
ser
Phe
Ash
Pré
ASh
620
pPhe
ser
AsSn
Phe
Ar

700
Lys
ASh
Asnh
Glu
Asn
780
Tyr
ASn
ser
Phe
ASD

860
Gcly
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Gin
Asn
365
LyS
Thr
Lys
Ite
Asp
445
ASn
Ser
Gln
Iie
Ala
525
Ile
Ser
val
GIn
Tyr
605
Phe
Glu
phe
Asn

Ile
585

g Lys

Thr
Glu
Gln
Ser
765
L.YS
Ile
Ser
ser
Lys
845
Lys

Asp

Thr
350
ASp
val
Pro
Asn

Asn
430

ASD

ASn
cTu
Ash
Glu
510
Gln

ASD

Glu

sSepr
Lys
580
Ile
LYS
Pro
Ley

Ala

670

val
Glu
Ile
Le
Lys
750
Ser
Lep
Ile
Met
Tyr

830
Arg

Tyr.

val

335
Tyr

Ser
ASh

ITe

Tie

415
ASH

Asn
Asn
Ser
Asp
495
Gin
Lys
Thr
Fhe

Trp
375

Thr

735
val

ITe
Arg
Glin

val
815

Thr.

Ile
va'l

Tyr

Ile
I1e
Phe
Thr
400
val
Gly
ile
TYr
Ala
480
ala

His

vai

Ala
Ile
560
Ile
Thr
Leu
ala
Ley
540
ser
LYS
Asn
Met

Glu
720

Asn

sSer
Ser
Glu
His
800
The
AsSD
Lys
ASp

Lys



865

Tyr Pro Thr

Glu val Asn
Phe
815

val-

LYs Ash
ile
830
Asn

LyS

Asp
845
Trp

Asn

Thr Leu

Tyr Gly Asn
Ile
8905

l.eu

val The

Gly Asn
1010
val Ser
1625

Tyr

ASP

ITe Gly

- Thr Glu Ile
Phe
1075

val

Lys ASp

Lew Asn
_ 1090
Thy Leu Ser
110%
Leu Tyr Ser
Thr Asn Asp
Ala ser
1155
Asn Lys

val
Thr
Asn
1185
Phe Lys Asn
Asp Thr-val
Thr Asn Ser
1235
Trp GIn Glu
1250

6
1274
PRT

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

<400> 6
Met Pro val
1
ASD

Thr Ile

.TyF Tyr Lys
33
Asn Thr
50

Lys

Arg
Leu. Asn
65

. ASp

Ala Glu

Gln

Asn Lys

" 8BS
Ile ser
9S00
ser rle

Asn val
Ser"GTy
Gln Asp
985
Ala Asn
986
Thr Asn

Ite Asp

Ash Ile

Ile Arg
1045
Thr
1060

Trp Gly
Leu Lys

Tle Asn

870

Asn GIn

Gin Asn

ser Phe

Asn
935
Lys

Asn

Trp
850
Asn Ala

Gly 1le

ASp Arg

GlIn Lys
1015
Leu Phe
1030
Tyr Phe

Leu Tyr

Asn Tyr

© 3080

Pro Asn
1095

Asn Iie

1110

Gly Ile

1125
Asn Lel
1140
tys Thr

Gy Lys

val val
Asn
1205
val Ala
12206
Asn Gly

Ash

Lys

Ile.
5
Tyr

Ala

Ley
20
Ala pPhe

Ile Gly

Gly Ser

Lys Asp

Lys val
va'l. Arg
His Leu

Ile
1175

Thr

Met
1180

Ile
890
e

rhe Gly
Tyr
905
val

ASp

Trp
820
Glu

Arg

Tyr Thr

val Ser Leu

Gly 17e Asn
970

ser Asp Tyr
885

Leu Gly

1000

Ser

ASp

Ile Leu

Lys Iie Va?

Asn Tle
1050
Ser
1065
Leu. Leu
Asn phe

Arg Ser

875
Tyr

Tle
Ile
Ile
Asn
855
Gln
Ile

Ser

ASn

Asn Cys Ser

1035

- 1115

Lys Ile

1130

Lys Ash
1145

she Pro Leu Tyr Ala Asp

1160

Lys Ile Ser Ser Ser Gly

1185

Ashl
TYr
Pro
ile
940
His

Lys

Asn

Lys

Leu
1020

Phe Asp Lys G]u
Asn Glu Pro Asn Thr
Tyr Asp Lys Glu

o 108
Ite Asp Arg Arg

1100

Thr Ile Leu Ley
Gln Arg val Asn
Asp GIn val Tyr

880

Asp Lys Leu Ser

895
Asn Lys
919

Tye

ASp Tyr
AsH
925
Asn

ASp ASh

Cys Met Arg
Ile
460

Asn

Asn Glu Ile
Pha
875

Ile

Leu Ala

Lys Trp Phe
990

Leu Tyr Ile

1005

Gly

Ash

Asn Ile His

Tyr Thr Arg

1040

Leu Asp Glu
1055

asn Ile

1070

TYr Tyr
5

Leu
Letf

Lys Asp Ser

Ala Asn Arg
1120
Asn Ser Ser
1135
ITe Asn
1150
Thr

Phe

Ala Thr
1185 -
#Phe

ASH APrg

1180

Asn Ser val Gly Asn Asn

Gly Asn- Asn Ile Gly Leu Leu
1210
Trp Tyr Tyr Thr His

ser Thr

Cys Phe

Clostridium botu31num

Asn Ser
Met Gin
Glu Ite

Thr Asn

1225

Trp Asn Phe Iie Ser

1240

Serotype F

Phe Asn Tyr

10
Ile Pro Tyr
. 25
Met Arg
40
PTO

Asn

Ser Asp

Ty Tyr AsSp

Leu Lys Thr

ASN
Glu
val
Phe
Pro

75
Thr

AsD
Gy
Trp
Asp
60

Asn

Ite

Page 13

Tle

Cys Thr Met Asn

1200
Gly Phe Lys Ala
1215
Met Arg Asp His
¢230
Glu Glu His Gly

1245

val Asn Asp
15

Lys

Pro

Lys Sarp Lys

Ile Pro Glu

45

Pro Pro Ala Ser

Leu Thr Thr
80

Lys

Tyr

Lys Leu Phe



Arg
Tyr
Ser

val
145

ASD
ASD
val
Gly
Leu

225

Gly
ITe

Glin

Asn

Asn-

305
Gin

Ash
Glu
Phe
Ile
385
Asn
Pro
Ile
ASNh
Asn
465
Ash
Gln
ASD
Glu
Gin
545
ASD
,Pﬁe
Trp
sap

Gly

Ile Asn

Ala Lys
. 115
Pro val
130
Glu ser

ITe Phe
val val

Thr Phe
195
His Asn
210
Ata His

va'l Thr

Ala Glu

AsSp Leu
275

Leu Lau

290

ser Ala

Trp Lys

Glu Asn

ser Asp
355
Ile Lys
370
Tyr Thr

Arg Gly
Asp Lys
Pro_Arg

435
Ash ser

450
Asp Ile

‘AsSn Tyr

Thr Tle

Asn Ser
515

GHU Tyr

530
Lys val

Thr Ala
Ile Asp

Ile ser
595

Thr val

610

Leu Ala

Ser

100

Pro

The

-Ser

clu
Tyr
180
ser
Ser
Glu
TYr

Lys
260

Asn

Ala
Pro
Tyr

Lys

340

lLeu
TYF
val
Gin

Gly
420

Lys

Giu
Asn
Arg
Prb
500
TYr
ASp
Pro
Leu
Thr
580
LYS
AsSp

l.eu

85
Asn

Tyr

Arg

‘Met

“Ser

165
Asp

Pro
ser
Leu
Glu
245
Pro
Ile
435N

Pro

Gly

325

Phe

Ala.

Glu
ser
Ser
405
Leu
Gly
Leu
Thr
ASRH
485
Gin

val

val

clu

Leu
565
Tie
val

Lys

AST

Pro
Leu
Thr
Leu
150
cys
Pro
Glu
Thr
1le
230
Glu

Ile

Ile

Tyr
Glu
310
Leu
Asn
ASN
Phe
Glu
390
Ile
val
Thr
Phe
Pro
470
ASh
e
Pro
val
Gly
550
Glu
Asn
Iie
ile

1le

Ada

Gly
Thr
135
Leu
Cys
Ser
Tyr
Giu
215
Hisg
Thr

Arg

Thr

Glu

295

Tyr
Asp
Glu
LYS
Leu
375
aly
LyS
Glu
Lys
Phe
455
Lys
Leu
ser
Arg
ASD
535
Gly
Glu
LyS
Arg
Ala

615
Ile

Gily
Asn
120
ser

ASTY

PO
ASP
600

Asp

Ile

Lys
105
ASp
val
Leu
Pro
TY I
185
Tyr
Phe
Leu
Gy
Glu

265
Ala

Ile

Iie

‘Asn

TVr
345
LYS
val
Asn
AsSn

Ile
425

Pro

Ala
e
Glu
Arg
505
ASp

CAST

- Asn

Lys
val
585
rhe
Ile

Ghu

90

val

His

Ash
Leu
val

170
Gly
Thr
Ile
His

val
250
Glu
Met
ala
AsH
Ala
330
Lys

val

PO

Ile

Pro

410
val

Pro
Ser
Asp
val
450
Thr
ser
va'l
Ile

ASD
570

‘Asn

Thr
ser

Ata

Leu
Thr
Ile
val
155
Arg
Phe
Phe
Ala

Gly
235

1ys
Phe

Lys
Thr
Glu
315
ASp
LYS
Lys
Asn
Gly
395
Lys
Lys
Arg
Glu
ASp
475
Ile
Leu
Asn
Phe
ser
555
Tie
Ala
Thr
Leu

Glu

Leb
Pro
Lys
140
Leu
Lys
Gly
Asn

ASp

220

Leu
Gin

leu

lir

Arg
300
Tyt
Gly
Leu

cys

Leu.

380
Asnh
ile
phe
Ley
sSer
460
Thr
Leu
ASH
Gly
phe
540
L.eu

Phe

Ala’

Glu

Ile
620
LYs
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Gin
Ile
125
Leu
Gly
Leu

ser

Asp.

205
Pro

Tyr
Ala
Thr
Lys
285
Leu
Lys
ser
Tyr

Arg
365

Leu

leu
Ile
Cys
Cys
ser
Thr
Asp
Thr
Thr
525
Tyr
Thr
Phe
Leu
Ala
Vat

Gly

Glu
110
Asp
Ser
Ala
ile
Ile
180
Ile
Ala
Gly
Pro
Phe
270
I'le
ser
Asp
Tvr
Ser
350
Asn
AsD
Aié
Asp
Lys
430
Ile
Ty%"
Asn
Ty
Ley
510
ser
Leu
Serp
ser
ghe
Thr
Pro

Ash

a5
Ite

Glu
Thr
Gly
AS

175
Asn
Ser
Ile
Ala
Leu
255
Gly
Tyr
Glu
Tyr
Thr
335
Phe
Thr
Asp
val
Sar
415
ser
Arg
ASn

Leu

“KSH

495
val
Glu
His
Ser
ser
575
I'ie
Gin
Tyr
phe

Sar
Pha
Asn

Pro
160

p Pro

Ile
Gly
Ser
Arg
240
MatL
Gly
Asn
val
phe
320
val
Thr
Tyr
Asp

Asn
400

Ile

val

val

Asn
480

Ser

Gin
e
Ala
ITe
560
Glu
Asp
LYyS
val

Glu



625
Glu

Giu
ASp
Leu
Ser
705
Gln
Ile
_ Giu
val
Iie
785
Lys
Asp
val
Thr
Ile
865
Ile
Tyr
Leu
APg
Tyr
945
Gly.
- Cys
Leu
Lys
" 1le
025
Gly
Asty
Glu
Pro
Lys
1105
. ASh
ser
Arg.
Lys

Ala
Leu
Ser
Ile
680
Asn
Met
Glu
ser
Ser
770
sepr
Lys
His
Thi
ASh
850
Lys
ASD
Tie
Sar
Tyr
930
Lys

Asn

Phe
Thr
Tyr
675
Glu
Trp
Tyr
TYP
Glu
755
Leu
Tyr
Tyr
Arg
Ser
835
ASp
Asp
Ile
Tyr
Glu
915
Glin
Pro

Asn

Glu -Ile

Ile
Trp
1010
Tyr
Asp
ASD
Leu
Ser
1080
Tyr
Ser
val
Lys

Ash

Phe
995
ITe
ite
Ile
Glu
ASp
1075
Ile
Tyr
Gly

Phe

Gly

ile
660
Glu

Arg

Leu
Gln
Lys
740
TYP
Ala
Leu

ASD

Ser

820
Thr

Lys

Ser

Ser

ser
900
val
Asn
Met
Asn

e

980

Alrg
Phe
Ash
His

Th

Leu
645
Pro
Ash
Glu
Thr

Ala
725

Tyr.

Ash
Met
Met
ASn
805
ite
Leu
ile
ser

Gly
8as

Thr.

ASh

Phe 5

Asn
Ser
965
Trp
Tyr
val
Gly

val

1045

TYr

1060

Lys
Leu
Leu
ITe

Leu

1140

The

Lys
Phe

l.eu

1125
AN Tyr Lys

630
Leu

val
Lys
Ala
Ar

710
Leu
ASh
Ile
Lys
LVsS
750
His
Leu
Asn
Leu
Ile
870
Tyr
Asn

Ile

His
950
Gly
Thr
Glu
Thr

ASh

Gly

Ile
ASH

Lys
695

g Ile

GIn
Asnh
Asn
ASn

775
Leu

val

GWy
ser
Ile
855
Leu

G?y_

Arg
Ala
Ile

235
Asn

Trp

Ley
clu

ITe

1015

val

Leu

Lys
680
Trp

ASn

Asn
TV
ASn
760
Ile
Ile
Lys
Gy

Ser

- 840

Tie
Asp
Ser
AsSn

Gln

920

Sar
Arg
Lys
Gin

Leu

Gly
val
665
Ala
Lys
Thr
Gln
Thr
745
Ile
Glu
Asn
ser
GIn

825
ile

Tyr

Met
Ash
Gin
905
AsSh
Phe
Glu
Ile
ASH
985
AsSn

1000

Thr

Asn

tey Ite val
1030
Ser Asp Asn Iie

val Gly Ile Arg
- 106

Gilu Ile Glu Thr
1080
Asn Tyr Trp
- 1085

Asn
1110
Asn

ey

Ile

Asn Gly Pro Tle Asp

1155

Asp teu Ala-Tyr Ie

l.au
Ash
Leu

ile

1160

Gly
Arg
Gin

Tyr

1145
ser. Asn Thr Asp Asn Phe. va'l Arg
1165

Ile
650
Phe
Ile
Glu
Gin
val
730
sSer
Glu

Arg

Glu-

ASp
810
Thr
Pro
Phe
Arg
Tle
290
Phe
Asn
Trp
Tyr
ser
970
Thr
Arg
Asn
Glu

Let

635
Leu

Thr
Lvs
Iie
Phe
715
Asp
ASp
Glu
Phe
Ala
795
Leu
ASN
Phe
Asn
Ty
875
ser
Giy
Asp
val
Thr
955
Leu
ser
Ile
APg
LYS

1033
Phe

1050

TYr
5

Leu
Asn

Lys

61n Arg Gly val Thr clu Gl
1130 Y

Phe
Tyr
Tvr

ASp
1115

Leu
Ile
Ala
TYr
700
ASn
Ala
Glu
Glu
Met
780
Lys

Lau

Gy

Glu
Arg
860
Glu
ile
ile
Ile
Arg
940
Ite
Arg
Gly
ser

Leu

Glu
Lys
Ile
685
Ser
Lys
Ile
Lys
Leu
765
Thr
val

Ash

‘Lau

Leu
845
tay
Asn
Ash
Tynr
Tle
925
Ile
Ile
Thr
Asn

AsSn

1005

Gly

1020

ser Ile Ser

Lys Ile

Lys

ser

val

Asn

1085

Phe
Ser
670
Ash

Trp

Arg

Lys

ASN

7590
Asn

Glu
Gly
TYF
Ser
830
Ser
Tyr
ASn
Gly
Asn
8910
Tyr
Pro
Asn
val
Lys
990
Tyr

ASH

val
Phe

640
val pPro
655
Tyr Ile

Asn Ser
Ile val

Lys Glu
720

Thr Ala

735

Arg Ley

Lys Lys
ser s5er

Lys Leu
800

Ile Leu

813

Asp lLeu

saer Tyr
Lys Lys

Lys Phe
880

Asn val

895

Ser Arg

Ash Ser
Lys His

Cys Met
960

Arg Asp

875

Glu Asn

Ile Asn
ser Arg

Asn Leu
1040

Gly Cys

1055

Ash Thr

1070

Glu

Pro Asp

Ley Leu Tyr Asn Lys
1100
Lys Tyr Ile Thr Leu

1120 .
1135

Glu Gy val ¢Tu val Ile 1le
1

Asn val val asp arg &ly val Glu Tyr
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Arg

1170

Leyu

1185

Sar
Gly
Gly
Tyr

Ser

Asn
Asn
Leu

ASH

Tvr Ala Asp Thr

1175
Lys

1150

Leu Asn Asp Ser
1205

Asn Cys Thr wet
1220

LeuGly Phe His

1235 L

Asn ITe Arg Arg

1250

Tle

1265

<210
<Z211l>
<212>
<213>

<400>
Pro

Met
i
ASP

Tyr

. CArg

val
65

Thr
Ash
val
Phe
Pro
145
phe
. Met
Ile
Ash
“Ala
225
Gly
phe
Gly
TYr
Iie
305
Gin
Tyr
Phe

Alrg

7

Asp
Tyr
Phe
50

Phe
ASp
Arg
Asp
Ala

130
Gly

Gly

ASH
Arg
Lys
210
Leu
Ile
Met
Gly
Asn
290
val
Tle
Ser
Gly
Tyr

Ser Lys Glu Asn

Leu
Asn
Ser
AsSn

1255
Gly

1270

7

1297
PRY
Clostridium botulinum

val Asn Ile Lys
5 -

Ile ITe Met Met
20 .

Lys Ala phe
35

Thr

Arg

Tyr Gly phe
val
70

ASp

Ser Lys ASp

Ala Glu Lys
‘ 85
ser.

ite Asn

100
Ile

Lys

Ala
115

Pro Tyr

Asn val Ala
Gln
150

val

Glu Asp

Gly Pro
. 165
His Ser
180 .
Cys

Pro

Prro Ser

ThrlSer Ile
His
230
Ash

Leu Met

Iie Ser
245
His ser
260 :
ASpD

ASD

Pro ser

Ala Leu GIn
Gin
318

Lys

ser Ala
Lys Asn
325,
ASp Lys
340

The

ASp
GTu'Thr

Tyr Phe Ser

ASn

G?u

_z?e

Gln
55

Tyr
Lys
pPro
L.eu
A3D
i35
Ile
Leu
Ile
Cys
rhe
215
g?u
Leu

Pro

'vai

Asn
295
Gly
Tyr
Lys
ASN

Glu

ser Glu Lys Glu

Gly 61n 1le 1le
1210
Phe GTn Asn Asn
1225
Asn Asn Leu val
1240 .
Thr Ser ser Asn

Trp Lys Glu

Serotype G

pPhe Asn Tyr
10

Asn

AsSh

Phe
25
ASD

Pro ASp
Ile.
40
Pro

Arg Ile

Asp G1n Phe

Glu Tyr Tyr Asp

phe Leu Lys Thr
' a0
Gly GIn
105

Ash

Ser
Gly Ala
120
val

ser

ser Ile Asn

Lys G1y'LeG Met

155
Ser Asp Asn Phe
170
Giu Giy Phe
185

Asn

Sar

Leu val rhe

200
Ser Arg Arg Ala
Ite val
235

Pro

Leu His

Ile Thr
250
Ala

Pro

Gln
265
ser

val Glu
Ile
280
Phe

Pro ser

Gin Asp Ile

ser Gly Ile Asp

315

Phe val
330
Lys

ASp Glu

Phe Asp
345
Ala

ieau

l.eu Glu
360

Tyr

Gly

Leu Pro Pro

Arg

1180

Lys
val
Asn
Ala
Gly

1260

ASD

Pro’

Trp
Asn
60

Pro
Met
Leu
Thr
Lys
146G
The

Thr

cly

Ash
Tyr
220
Leu
Asn
Glu
Thr
Ala
300
Ile
ASD
Tyr
Tyr

Ile
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Gy

Ite Ile Arg Thr
1200

Met Asp Ser Ile

1215
Gly ser Asn Ile
1230

Ser Ser Trp Tyr

1245 .

Cys Phe Trp Ser

Pro Ile Asn

15
Gty

Asn

Pro Thr _

Iie val Pro Glu

Ala Ser Thr Ghy

Thr Tyr Leu Lys

80
Lys Leu -Phe
95

Met

Tie
Leu Asp
110
Pro

_11e

Pro
125
Lys

ASp LYS

Ite Gin

m

Ile
160
Ile

Asn Leu Ile
Met
175

Met

Asp Sar

Ala Arg
180

val

Met

ASh GIn ¢lu

205
Phe ala

ASp Pro

His Tyr
240
phe

6Ty Leu

Thr clu
255
Thy

Lys

Ley Phe

Tyr
270
Asp Met
285
Asn

Asn Ile

Arg Leu Asn

Ser iteu Tyr Lys

N 320

Pro Asn Gly Lys
335

Ala tey

350

Tie

Lys Met
Gly
365
Lys

Lys Thr

Thr Glu Lys



370
Leu Lteu
385
ser Lys

Lys GTQ
Ile Ala

GIn Cys
450

ASD Ser

465

Thr GIn

Leu Asp
Glu Pro

Gln ser
530

Tyr Ley

545

Thr Asn

Phe Phe
Ser Leu

Giu Ser
610
ITe Ile
625 -
Lys Gluy

Met Glu
ted Glu

Asn Ala
690

Ile val

705

Lys Glu

Lys I7e
Asn Ile
“1le Asp

770

Ile ser
785
LYS ASp
Thr Asn
val Asn
Thr Lys

850

Ile Ser

865
Ile Asp
ITe pPhe

Asn Ser

Asp
Ash

Ala

Met-

435
Ile

Phe
ASn
Asn
Phe
515
Ala
His
sSer
ser
rhe
595
Thr
Pro
Asri
Phe
ser
675
Ley

ser

-ArYg-

iTe
Asn
753
Ley
Tyr
Phe
Glu
Arg
B35
ASD
ser
ser
Asn

Ash

Asn
Leu
Tyt
420
cys
Ile
sSer
Asn
Asp
500
Thr
Leu

Ala

Leu

“Thr

580
val

Glin

TYr

‘Phe

Iie
660
Tyr
Lys
GIn
Met
Glu
740
ITe
Ala
Leu
ASP
i.eu
820
His
Thr
AsSn
Ser
ASp
900
Ile

Thr
Lys
405
Glu

Lys

“val

Lys
Thr
485
Leu
Asn
LYS
Gln
Asn

365
Asn

Asn:

Lys

Iie

Lys.

6845
Pro

val

Lys
Trp
TYr
725
Asp
ASD
Ile
Mat

ASD

805

Tyr

el

Ile
Ala
Gly

885
Ile

The

ile:

380
Thr

Glu
Pro
ASn
Asp
470
Ile
ser
phe
Lys
Thﬁ
550
ASp
Leu
Trp

ser

lG?y

630
Asn

Glu
Gly

Arg

Leu.

710
AsSn

Gln

Phe‘

Asn

Asn
790
Asn

Leu

LyS
Leu
Ila
370
Tyr

Gly

Ala

375
Tyr
Glu
Ite
val
ASn
455
Leu
Giu
Set
ASp
Ile
535
Phe

Ala

val

val
Thr
615
Pro
Ala
Leu
ASD
As

695
ser
Ala
Tyr
ASh
Asn

775
Arg

Leu

Leu
ASp
e
B55
Ley
Gly
ASn

His

Thr
rhe
sSer
Met
440
Glu
ATa
Ash
Gly
Asp
520
Phe
Pro
ey
Glu
Lys
600
Ile
Ala
Phe
Ite

Lys
680

p GlIn

Thr
Leu
Asn
AsSD
760
ile
Met
Lys
Asp
ser
840
Gln
Ser
Ala
Gly

Glin

GTn
ASh
[eu
425
Tyr
Asp
Lys
Asn
Ile
505
Ile
val
Ser
Arg

Lys

585
Gly

Asp
Leu
Glu
val
665
Gy
Lys
val
Asn
Arg
745
Ile
ASD
ITe
Arg
Glu
825
Tle
va’i
Leu
Thr
GIn

905
Ser

AsSn
Gly
410
Glu
Lys
Leu
Ala
Phe
490
ASp
Asp
ASp
Asn
Asn
570
Ala
val

Lys

Ash -

e
630
Pro

Trp
AsSn
AsSh
730
Tyt
ASP
ASD
Pro

ASp
810

val

Pro
Phe
Ser

Met

. 890

Phe

Lys

Glu
395
Gln
Hisg
ASh
Phe
Glu
475
Ser

Leu

ser
rPhe
rhe

Leu

380

Gly
Asn
Leu
Thr
Phe
460
Thr
Ile
Pro
Pro
ASD
540
Glu

ASA

- Thr

AsSp
Ser
620
Gly
Gly
val
e
ASP
700
Gin
Ser

Glu

Lys

ile
780
ata

785

Leu
AsSn
Phe

Asn

Leu
Ile
Asp

Asn

860

TYE
B75
Ash
Lys

Phe

Aty
val
Lets

val
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Phe
Lys
val
Gly
445
Ile
Ile
Asp
AN
vat
525
Sap

Asn

LYS

val
AS

605
ASp
Asn
Ala
Gly
Met
685
Met
Phe
Gln
Glu
Leu
765
Asn
val
Gly
Ley
Ley
545
TYIF
ely
Gly
ASN

va'l

Asn
Ala
Ite
430
Lys
Ala
Ala
Gln
Glu
510
Tyr
Leu
Leu
val

val
580

p Phe

val
Glu
Ala
Phe
670
Thr
Tyr
Tyr
Ala
ASp
750
ASnh
Gin
Lys
TVYr
Lys
830
sar
Ile
Gly
Ser
Astl

810
Tyr

Ile
va'l
415
Tyr
Ser
Asn
TYF
Leu
495
Asn
Ile
Phe
Gln
Tyr
575
Gly
Thr
ser
Thr
Ile
655
Phe
e
Gly
Thi
Ile
735
Lys
Gin

“Cys

LYS
e
815
Ser
Leuy
Sep
Arg
Asp
8935
Ser

ASp

Ala
400
Asn
Arg
Gluy
Lys
Asn
480
Ile
Thr
Lys
Giu

Leu
560

Thr

Ala
ser
Ile
Ala
640
Ley
Thr

ser

ey

ile
720
Glu
Met
Ser
ser
Ley
800
ASD
Lys
Tyr
Asn
Ley
880
val
Glu

Ser



Phe
830
Asn

Met

AsSN
945
Ser Cys

Arg Ile

Phe Phe
Phea
1010
Ite

Trp

Tyr
1025
CArg Tie -

Asp Thr
Giu Leu

Thr Asnh
1090

Gin Tyr

© 1105

rPhe Ser

Asn Ala
Ile Lys

Arg Glu
1170
sar Tyr
1185
Leu Phe

Gin Ile

Cys Glu

val Lys
1250
Ite
1265
Arg Leu

Glu

8’.
13
PR

<230>
<21l>
<212>
<213

<4Q0> 8
Mgt Pro

Asp Thr
Tyr Tyr
Arg Tyr

50
Leu Ile

65
AsSp Ser

915
Asp Asn Phe

Asn Asp ITe

Ile Asn
965
Thr

Lys

ITe Trp

980

Glu Tyr Sser

995

ser Ile Thr

Asn Gly ser

Asn Ser Ser

1045

Thr Lys Phe

1060
Asn Ala Thr
1075

Thr Leu Lys
Tyr Leu Phe

Lys ala Ser

1125

Ala Ile Asn
1140
Lys Ala Ser
1155
Gly AsSp Tyr

Arg val Tyr

Leu Ala Pro

Ser
Gin
950
ASp
Leu
Ile
Ile
Leu
1030
Asn
val
Glu
Asp
Astt
1110
Met
Tyr
Asn
Tle’
va'l

1190
e

1205

Lys Lys Tyr
1220
Lys ‘Asp Thr
1235 .

Asp Tyr Gly

ser -Gln Trp Tyr

Gly Cys Asn
12

15
T

Ile thr Ige

Tle Met
20
Ala phe

Ile

Lys
35
Glu Phe Gly

Glu Gy Ala

Asp Lys Asp’

Tyr
Lys
fyr

Ley

‘Tle

920
Asn Phe
935
Thr

Tyr lLeu

Sar Gly Trp
val
985

ASn

Ite Asp

Lys ASp
1000
Thr Asn ASD
1015

Lys Lys Sser

Asp Ile Asp

Trp Ile Lys
1065
val ser Ser
1080
Phe Trp Gly
1095
Gin Gly Met
Gly Giu.Thr
Gin Asn Leu
: 1145
ser Arg Asn
13160
Tyr Leu
1i75
Ley

Asn
val Aén
Asnt ASp Asp
Thr
1225

Gly

Glu Lys
Phe
1240
Trp Asp

Thr

val
1255
Arg Arg Ile

1270

Trp
5

Clostridium tetani

ASn

Met
Lys
Thr
ser

70
Arg

Gin Phe Ile

Asn Phe Arg

Glu Pro
25

ASD

Pro

Thr
4G
Pro

Ile

LYS Glu

Giu Tyr Tyr

Phe Leu Gin

Trp val
Gin Asn

AST

Arg

Asp Phe

Asn Pro

Gin Asn

APg
940
Glu
955
Lys val
970

ser

Ala Lys

Iie ser Asp

Leu Gly
1020
Glu Lys Ile
1035
Phe tys

1050

Leu
Ash

Leli Tyr Trp

1100

1115
1130

Ile Asn Asn Asp Asn Ile

Ile -Asp Asn
1180
Ser Lys Glu
1195
Pro Thr
1210
Thr Tyr

Phe
ASH
Lteu Phe Gly

Thr Tyr Asp

925
Thr

Tyr
Ile
Sar
Tyr

1005
Asn

Leu
Ile
Ile
ile

Pro Lys Tyr

Thr Ile
960
AsT

Ile

Lys Gly
875
Lys Ser Ile
290 .

Ile Asn Lys

Ala Asn Ile

Asn Leu Asp
1040
Asn Cys Thr
1055
Phe Gly
1076

Gin ser

Arg

Ser ..

1085 .

Leu Arg Tyr Asp

Ile Tyr Ile Lys
Ala Pro Arg Thr Asn phe

Tyr Leu Gly Leu Arg
115

1165
Ile

Ile
Tyr
Cys
Ile

1245
AsSn

1260

ser Glu
1275

Pro val Asp Glu Gly

1290

Tyr ser
10

TYr

ASp

Cys Lys

Arg Ile Trp

Asp Phe Asn

60
Asn

ASp Pro

Thr Met
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Asn Ile Asn

Pro
Gly
1le
45

Pro
TYr

Lys

Thr

Tyr

1120
ASn

1135
" Phe

150

Tle
val
Ser Asp Glu
Gin

1200
Leu

Gin Thr

Asp val

T 215
Gin Ile Leu
1230
Gly Lys Phe

Tyr Phe Cys
‘Lys Leu
1280
Trp Thr
1295

val Asn Asn

i5
lL.eu Asp fle
val Pro Glu

Pro Ser Ser
Thr
80

ASn

Leu Arg

Leu Phe



Arg
Asn
Asp
Ser
145
Gly
Arg
Ile
val
Gln
225
Gly
Gln
Phe
- asn
LYS
305
ser
Asn
ser
Ile
Ie

385
AsSn

Arg

Ser

Arg

- Giw

465
Lys

ASH
Ile
Thr
Asn
545
TYr
Thr
TY?p
Gly

ASh

Ile Lys

Ala Ile

- 115
Thr Asn
130

Gly Ala"

Pro Gly
val Asp

Met Gln
- 195
Ite Glu
210

Asp Pro

Leu Tyr

Gly Ile

The Phe
275

ASp Leu

2590

Ley Ser

Tyr Lys

:GWy Gin
Tle Met

355
Lys Thr
370
Pro Asn

ile ¢lu
val Asn

Lys-LelU
435

Glu Asn

450

Leu Cys

‘Asn Ser

Thr Lyé
val Asp

515
Thr Pro

530
Ala Ala

Glin Tyr
Met Thr

ser Tyr
595

Ile Leu

610

Glu ser

Asn
100
Pro
Ser

Thr

Pro

Asn
180
Met
Asn
Ala
Gly

Tyr
260

Gly

'Tyﬁ

Gln
Gin
Tyr

340
Tyr

Arg

Leu
Ser

Thr
420

Iie

Leu
Ile
Phe
Asnh
500
Tyr
yai
ser
Leu
ASh
580
Phe
phe

Ser

85
ASn

Tyr
Asn
Thr
Val
165
Lys
Ala
Ile
Leu
Met
245
Met
Gly
Glu
val

Ile

325

Ile

Gly.

Leu
i.eu
Lys
405
AsSn
Gly
Tyr
Lys
Sar
485
Lys

Ash

thr
Thr

Tyr
565
Ser
Pro

tey

Glnm

val
Leau
ser
Lys
150
Leu
Asn
Phe
Thr
Lay
230
Glin

Gln

GIn

Lys
Thr
310
TYP
val
rhe
Sar
Asp
390
Asp
Ala
Leuy
ASn
Ile
470
Glu
PO
Leu
Lys
Ile
550
Ala
val
Ser

Gin

Lvs

Ala
Gly
val
135
Ser
AsN
Tyr
Cys

Ser

215
Leu

val

His

ASP

Thr
295
ser
Gjn
Ash
Thr
Tyr
375
ASp

Leu

Phe-

Cys
AT

455
Lys
Glu
Leu
GTn
Gly
535
Glu
Gin
AsSp
val
Trp

£15
Thr

Gly
Asn
120
ser

ala

Lys'

Phe
Pro
200
ey
Met
ser
Thr

Ala
280

Leu.

Cys
Gln
Glu
Glu
360
Phe
Thr
Lys
Alg
Lys

Giu
105
Ser
phe
Met

‘Asn

Pro
185
Glu
Thr
His
Sear
Tyr
265
ASh
Asn
Ash
Lys
ASD
345
Ile
Ser
Ile
Ser
Ash

425
Lys

440G

g Thr

Ash
Pro
AS
Ser
520
Ile
Ile
Lys
ASD
Ile
600
va'l

Thr

Ala
Glu
Phe
Phe
505
Lys
Pro
His
ser
Ala
585
Ser
Arg

Ile

a0
Ala

Tyr
Asn
Ley
Glu
176
Cys
Tyr
Iie
Glu
His
250
Pro
Lay
ASP
ASD
Typ
330
Lys
Glu
Met
TYF
Glu
410
va'l
Ile
Ser
Asp
Gln
480
Asn
Iie
Tyr
Asn
Pro
370
Leu
LYS
ASD

ASp

Ley
Sar
Leu
Thr
155
val
Abrg
val
Gly
L.eu
235
Glu
Tie
Ile
Tyr
Pro

315
Gln

Phe

Lau
Ash
ASTI
395
TYF
Ash
Ile
Leu
Leu
475
Asp
Tyr
Thr
ala
Ie
555
Thr
Ile
val
Ile

LYS

Leu
Ley
Lau
140
Asn
Arg
Asp
Pro
Lys
220
Ile
Ile

Sar

Ser

LYS
300
ASn
Phe
Gln
Gly
His
380
ASpP
Lys
Gly
Pro
Thr
460
Thr
Glu
Ser
Leu
Pro
540
Asp
Thr
ASD
ASh
Ile

620
Ile
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ASp
Leu
125
Glu
Leu
Gly
Gly
Thr
205
Ser
His
Ile
Ala
Ile
285
Ala
Ile
ASD
Ile
Lys
365
ASD
Thr
Gly
Ser
Pro
445
ASp
Phe
Ile
Ley
Pro
525
Glu

Asp

Leu

ser
Gln
605
ASD

Ser

Lys
110
Asp
Gln
Ile
Ile
rhe
190
Phe
Lys
val
Pro
Glu
270
ASD
Ile

ASp

95
Iie

Lys
ASD
Ite
val
175
Gly
ASP
Tyr
Leu
Ser
255
Glu
Ile
Ala

Ile

Lys Asp

Lauy
350
Lys

Pro

Glu

Gln
Gly
430
Thr
Leu
Ile
val
ASp
510
Asn
Tyt
ASn
Gln
Thr

590
Gly

AsSp

ASp

A%

335
Tyr
Phe
val
Gly
ASh
415
l.eu
Asn
Gly

A?a

‘ser

495
Lys

Asp
Lys
Thi
APg
575
LyS
Ata
phe

val

Ile
Phe
Pro
Phe
160
Leu
Ser
Ash
Fhe
His
240
Lys
Leu
Lys
Ash
ASp

320
Ser

Asn

Ash
Lys

Phe
400

Met

val
Ile
Gly

Glu

- 480

TYr
Ile
Arg
ser
Ile
560
Ile
1le
Gin
Thr

Ser



625
Thr Tle

Tyr Glu

Ley Leu

Ile
&£50
Ash

Ser

ASp
705
Ley val

Arg ser

LYs Lvs
Gin
770
Ala

Glu
Lys

785
ser

Arg
Lets
Ala
“LYS
850
Asn

ASD
Leu
Ser
930
Met
Ser
val ser

Gly Glu

Leu

Lys

val
Gly
Glu
675
Ala
pha
Lys
Tyr
Tle
755
Tle
Ash
Sar
Glu
AsT
833
Iie
ey
Lys
Ile
val
915
ser
Phe

Ala

Ser ser

Leu
895
val

1010

“Ala Tyr
1025 -
Leu ser
Glu Ile
Lys Leu

Phe Arg

1080
Tyr Thr Ser Ty

1105

Leu

Ser

Thr

ASD

10675
I1e phe Cys Lys Ala Leu Asn Pro Lys
: 1095

Pro

Asn
660
Tyr

Gy

Leu

Ala
Gin
740
Ile
Ala
Lys
Phe
phe
820
sep
Asn
Asp
ser
sapr
900
Pro
Glu

ASn

ser’

Mat
980
LyS

Arg

Ala
Ala
Gly

Tyr
645
Phe

Ile

Ser

&l

Lys
725
Met
ASp
ASpP.
Ada
l-eu
805
Asp
Lys
Lys
Cys
Thr
885
Gly
Gly
val

Asn

Thr

630

Ile Gly Pro Ala

ITe Gly ala Leu
665
Ile Thr
680

Glin

Pro Glu

Thr
695
Arg

Ser Lys

LyS Glu
710
Trp

Tyr
Leu GTy Thr
Alg Leu
745

Lys

Tyr Ser

Tyr Glu Tyr
760
ITe Asn
775

Ite

Glu Asn

Met e
790~

val Asn

Asn

Gin Met

Ser Lys
825
Ile

Gln

phe Ile Gly
o R40
Phe Ser Thr
855
val

val
™D Asn
870
Ile

ASD

Leu Asn Leu

Pha Asn ser
905

Lys

Ser

Ile Aasn Gly
920
val His
935

Thr

Ile Lys

phe val ser

950

His
965
Lys
Gly
Gin
Ash
ASn

1045
Leu

1060

Leu -Glu Gln Tyr

His Ley
385
Ley Ile
1000

Phe Arg

Lys Ser

AsSh ASnh
Thr
1015
Lys Trp val pPhe
1030

Ley Tyr Ile Asn

Ile

Gly Ala 1le Arg

r Led Ser Ile Thr Phe Leu
S 1110

635

Led Asn Ite val

650
Glu Thr Thr Gly
Ile
685

Ile

Leu Pro Val
Ile
700

Ile

Glu Lys

Lys Trp Glu

715

val Asn Thr Gln

730

Glu Tyr Gin val

Ile Tyr Ser Gly

765
Leu Lys Ash Lys
. 78D
Ite pPhe
795
AsSh

Asn Met

Ile Ala
810

Asn

Glu

ile Leu Met

Thr Glu Leu Lys

845
Ile Fhe

Pro Pro

860
Glu Asp Ile
875

Ile

Glu

Asp
890
val

ASn Asn

Ite Thr TYr

Ala I1e His Leu

925

Ala Met Asp Ile

: 940
Phe Ley

Trp Arg
955

Gly Thr Glu
970

Ser

ASN

Ile Gly Ser

Trp Thr Led Lys
1005
Leu Pro Asp
1020
Thr Ile Thr
1035
Gly val
1050

Gly Asp

Asp
Ile
Leu Met

Asn Asn

. 1065
Arg Cys Asn Asn AngAsn Gin Tyr

val ser

1085
Glu Ile
1100
Arg Asp Phe
- 1115 -

Pro Leu Arg Tyr Asp Thr Glu Tyr Tyr Leu Ile Pro val
1125 1130

Ser Lys Asp val GIn

1140

Asn -ATa Pro Ser Tyr Thr Asn Gly Lys Lau Asn Ile
1155 1160

Leu Lys Asn Ile Thr Asp Tyr Met
: 1145

TyT
1165

640
Gln Gly
655

val

Lys

val
670
Ala

Leu

Ala Leu

Lys Thr Ile

val Tyr Lys

720

GIn Lys
735

Asp Ala

750

Pro

Phe
Ile

AsSp Lys

Leu Glu Glu

Glu ser
800
Gln

Arg
Lys Lys
815
Gin Tyr
830
Lys

Ile

Leu Glu

sSer Tyr Ser

val Ile
880
Ile

ASD

Ile
895
ASp

Asp

Pro Ala
910

val Ash Ash

Glu Tyr Asn

val Pro Lys’
960
Ser Ile
975

Trp

Tyr

Gly
930
Asp

Ser

Ser Ala

Lys ?he_Asn

Asn- Arg
1040
ser Ala
1055

Thi Leu

ASp
Gly

Ile
1070
Ile Asp Lys

Glu Lys iLeu

Trp Gly Asn
1120 -
Ala Ser Ser
1135
Tyr Leu Thr
1150
Tyr Arg Arg

Leu Tyr Asn Gly Leu Lys Phe Tle Ile Lys Arg Tyr Thr Pro Asn Asn
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Lys

1170
Glu ITle Asp Ser
1185
ser Tyr Asn Ash Asn Glu His Ile val Gly
1205
Ala Phe Asn Asn Leu
‘ 1220
“Gly I7e Pro leu
: 1235

Tgr Tyr ser

1250
teu Gly teu val
1265
Arg Asp Ile teu

Lys Ile Leu

" Thr asn Asp
1315

<210> 8

<211l>
<212>
C <213

<400> 9

Met-

1
Thr
Tyr
Arg
ey
85

AsSp
Arg
Asn
- Cys
Thr
145
Asn
Iie
Ser
Phe
Leu
225
Glu
Giu
ser
Ile
Thr

305
_ASD

Pro
Thr
Tyr
Asn
50

ASp
Ala

e

Gly

Ala
130
Thr
Ile
Ala
phe
e
210
His
VaT
GTu
Thr
Ala

290
Thr

Ser-

1268
PRT
Ciostridium baratii

val
e
LYS
35 .
Iie
ser
Glu
Asn
Lys
135
-ASN
Asp
Leu
TYr
'Ser
195
Ala
Gly
ASDp
rhe
Asn
275
ser
TYr

ASD

Gly

1300

Asnh
L.ey
20

Ala
ITe
Gly
Lys
sar

100
Pro

Asn

ser
GTu
Asp
180
Thr
ASp
ey
Gin
Ile
260
Gin
Arg
Tyr
Gly

Tyr
Va1
Gly

Ite

1175

1210

Tyr Pro Lys Asp Gly
1215

1180
phe val Lys Ser Gly Asp Phe Ile Lys Leu Tyr
1190 1195

Asp Arg Ile Leu Arg val Gly Tyr Asn Ala
1225 1230

Lys Lys Met Glu Ala val Lys Led Arg
1240 1245

Gln Leu Lys
12553

Thr His Ash
1270
Ala ser Asn

1285
Cys ASp Trp Tyr

Ile
5

Tyr
phe
G?y,
Ser
Asp
85
Ash
Tyr
arg
Met
Cys
165
Pro
Glu
Pro
Tyr
Gly
245
Thr
Lys
Leu
LYS

ASHY

AsSn

Met

GWu'

LYs
Ser
70

Arg

Pro

Leu.

ser
Lau
150
Ser
Ser
Tyr
Ala
Gly
230
Ala
Phe
Ile
Ser
Asn

310
Tyr

Asn
Lys
Ile

Phe

Met

Met

T 40

Lys
55
A1a
Phe
Ala
Gly-
Thr
135
Ley
Thy
GTU
Glu
Ile
215
Ala
Leu
Gly
Tyr
GIn
205
Phe

Thr

Pro
Tyr
Leu
Gly
ASh
120
sar
ASRH
Phe
Lys
Tyr
200
ser
LYS
Met
Gly
va'
280
val
phe
val

Leu Tyr Asp Asp Lys Asn
1260

Gly ¢1n Ile Gly Asn
1275

Trp Tyr Phe Asn His
1280
Phe val Pro Thr Asp
1305

Asn

Pro
25

ASp
ser
Tyr

Lys

61n

105
Asp

ya1
Lay
Pro
Gly
185
Ala

Leu

Gy

Ala
Gin
265
Ile

Ash

Gln

Asn

Tyr
10

Tyr
Asn

Asp

ASp

Thr

val

His

Glu
val
val
170
Phe
Phe
Ala
val
Ala

250
Asp

Leu

Arg
Tr‘p
Ile

Asn
TYr
val
phe
Pro
val
Leu
Thr
Ile
Ile
155
Arg
Gly
Asn
His
Thr
235
Glu
Leu
Ley
Asn
Lys

315
Ser

ASD
Giu
Trp
Tyr
60

Asn
Ile
Leu
Ala
Lys
140
Leu
Ile
ser
AsD
Glu
220
AsR
Lys
Asn
Sapr
Asn
300
TYP

Lys

FPage 21

Pro
ASD
1le
45

Pro
Tyr
Lys
Glu
val
125
Glu
Gly
Phe
e
Asnl
205
Leu
Lys
ASD
Ile
Asn
285
saer
Gly

phe

ASD
Leu

Glu

ASp
Ala
Pro
Lys

1295
Gly

1310

LVS
Ile
Ile
270
Tyr
Ala
Leuy

Asn

“Asn

15
Asn

Pro
ITe
Thr
Phe
g%e'
Glu
Ash
Gly

Ash
173

‘Leu

ASD
His
val
Lys
255
Thr
Thr.
Leu
ASP

aAla

val
1200
Ash
Pro
Leu
ser
Ash
1280
ASp

Trp

ASH
LyS
Glu
ser
Thr
Ash
Lys:
Phe
Gly"
Pro
160
Asn
Met
Leu
va’l
Iie
240
Ile
ASN
Ala
Asn
Gln

320
Ile



Tyr
Gin
fau
Asn
385
ASn
Phe
Ser
Glu
ASD
465
Ile
Ley
ASh
Phe
ser
545
Tyr
GTn
Thr
sSer
val
625
Ile
Phe
Ile
Glu
Gin
705
- val
Leu
Lys
- Arg
Glu
785
Tyr
ser
Ile
1le

Met

LYS Lys

val Lys
355

Leu Asp

370

ITe Gly

Ser Arg
val Gly

Leu Cys
435
ser ser
450
Thr Thr

ey Asp

Asn Thr

Gly Thr
515

Phe Tyr

530

Leu Thr

Tht Phe

Ala Ala

Thr Glu
595

Leuy Ile

610

Gln Lys

Leu Leu

ﬂThr Ile

Lys-Ala
675

val Tyr

690
Phe Asn

Asp Gly

Asp Glu

Glu Glu
- 755
Phe Leu
770
Ata Lys

Leu Leu
val Pro

Pro Phe
B35

Ley Ile

850

Lys Tyr

Leu
340
Asn

Leu

‘Ser

Iie
Leu
420
Ile
Tyr
Ile
Tyr
Thr

500
Ser

Leu

325
Phe

Arg

ey

Leu
val
405
Cys
Lys
Asn
Thr
ASn
485
Ala

Glu

Tyr.

Ser

ser

Ser
sSey
ASD
Arg
390
Gly
Lys
val
Glu
AS ﬂr

470
ser

Gin

Ie
Ala
val

550
Ser

565 .

pha

Thr

Pro

Astt

-Phe

645
ser

Asn
Trp
Arg
LYS
725
Asn
Asn

Glu

Asn

Tyr
805
Leu

Leu

Phe

ASH

Tle
Gin
Tyr
Phe
630
val

Phe

Asn-

Ile

LYS

710
Lys.

Arg
Lys
ser
Lys
750
Tle
ASR
ser
Tyr

Ash

Phe

AStt
ASD
375
val
Pro
Ser
Asn
Asn
455
Asn
Asp

Asn

Lys

Thr
Tyr
360
ASn
ASn
Ie
Iile
Asnh
440
Gly
Asn
Ala
Asp

Glu

© 520

GIn
535
Asn

ASp

Ser

LYyS
val
615
Lys
Pro
ile
Ala

val
693

Glu

;1e
Ley
Lys
ser
775
lLeu
Leu
Asn
Glu
Lys

855
Arg

Lys.

Thr
rhe
Trp
ser
600
Gly
Glu
Glu

Asn

Giu
345
Leu
Ile
Asn
Pro
val
425
Arg
Ile

Tyr

Ile:

Saer

505
Tyr

Ala
ala
Tle
Ile
585
Thr
Leu
Ala
Leu

Ser

- 665

Leu
680
ser
Gln
ile
Arg
val
760
Ile
Sep
Glu
Leu
Tyt
840
Arg
Phe

Arg
ASnh
Met
Glu
Ala
745
Ser
Ser
Glu
ASN
val
B25
Thr
Tle

Ile

330

Cys
Phe
Tyr
Asn
AS

410
ser
Asp
Asn

Lys

Asp
His
Ser

Gly
395

o Asn

Lys
Leu
Ser

LYS

475

Pro
490
Tyr
The

Pro

Asn
val
val

Glu

i Ley

555
Thr

Gln
Asp
Leu
Glu
635
Ile
ASp
Arg
Leu
Gln
715
Lys
Tyr
Ala
Leu
Asp
785
ser
Asn
ASp
ASp

sSer

Leu
phe
Ile
380
Gin
Gly
Lys
Phe
Pro
460
ASh
Leu
Pro
Asp
Gly
540
Asp
val

val

Lys
Asn
620
Leu
Pro
ser
GTu
Thr
700
Ala
TVYTr
Asn
Meyg

Met

780

Lys
Thr
Thr
Lys
ser

860
Ser

Page Z2

Ala
Lys
365
ser
AsSh
Leu
Gly
Phe
445
Lys
Leu
Ser
Lys
Lys
525
Glu
Ala
Asn
Tie
Ile
603
Ile
ey
Thr
Lys
Leu
685
Arg
Leu
ASn
Ile
GIn
765
LVE
Arg
Leu
Lay
e
B45
sar

Gly

Gln
350
Pro
Glu

Ite

val

Th
430
val
Glu
Asp
Ser
Tyr
510
Ley

Ser

Asn
830
Leu
Ile

Tyr

335

ASD

Thr
Bi5

Asn

Tie
Leu

Gly

Phe
Arg
Phe
Leu
400
Arg
Asn
Ser
ASp
va'l
480
Leu
Ser
Va]
Ile
val
560
val
Phe
Ile
Glu
Gly
6540
va'l
e
LYS
Thr
Glin
720
Thr
ITe
ASp
ASn
Gin
300
Ser
ser
His
Asn

Sar



865
Asn

“Gln
Asn
Phe
Glu
945
Tle
Gly
ser
Leu
Ser
1625
Lys

Lys

His

Ley

Met

1105

Gly

Gly

Thr

ASp

val

1185
Ser

© Ash

Leu
Asn
G1y'
1265

<210

Ile ser

Phe Gly
Thr
915
val

Asn

Trp
230
Tyr Thr

Ser Leu

Asn Asn
ASD Tyr
993
Gly His
1010
Ile

Ile

Leu
val
Ile pPhe

gar Glu

1075

Leuy
1090
Ser val

Tyr

Tie Tyr

val Glu

ASp Asn

Ile

Ile
a00
Ile

TArg

Ile
Ast
Gln
4980
ile
ser
Ash
Gly

Ash

1060

Pro
Ash
Thr
Ser

val

1140

Phe

1155

Gly Asn
1170

Glu Lys
Asn Gln
Phe-Lys

Asn Ash

1235
Thr Arg Asn Asn Gly Cys

125¢
Trp Gin

> 10

<211> 1251

<212
<400
Met
- i
Thr
Phe
Gly
ASp

> PRT

> 10
Pro Thr

Ile Leu

asn ITe
35
Thr Tle
50

Ser Sser

Ser
Thr
Mat

Thr

1220

Leu

Glu

Ile
Tyr
20

Met
Pro

Tyr

Ile

870

Asn Gly Ile
885

Tyt

Asp Tyr

ser ser Leu
805

Arg

Arg

Ile ser
a20

Tyr

Tyr Asn

Ife Pro Lys Asn

935
Ash Cys
850

ASN

Met Arg

Tyr ASh i1e Ile
965
Lys Leu val Phe Asn

98s
Thr phe

1000
Tyr Ile Asn
1015

Asn Ile His

Asn Lys Trp

Lys Leu

Leu Gly
1030
Cys Asn
1045 '
Met Glu

Asp Thr Arg
Leu ASp Lys
106

Asp Ser Thr Ile Leu
© 1080

Lys Lys Tyr Tyr Leu

1095

Asnh

1110

Thr Asn

Lys Sar Asp Ile

Lys ile phe
1125

Tle Ile Arg Lys val

1145

val Arg Lys Asn Asp
1160
Glu Tyr Gin Leu Tyr
1175
Ile Lys Leu
1196
Ile Ile Met
1205 -

Asn Asn Gly

Arg Arg
Asp Ser

Asn Asp

875
Ite Tyr
890
ser Giu

Tyr Gin

Ash Leu

Asn Asn

- 853
Trp Thr
870
Tyr Thr

val Thr

Gly Ash

va' ASp

1035

Tyr val

1050

Thr Glu
5

Lys Asp
Ley Asn

Ley Asn

1115

Ser Ash
1130

Gly ser
Thr val
Ala Asp

Ile sep

1195

ITe Gly
1210
Ite Gly

L2z5

val ala ser Ser Trp
1240
Fhe Trp

1255

<213> Clostridium butyricum

ASn Ser Phe Asn Tyr

5
I'le Lys Pro Gly Gly
25

Lys Asn Ile Trp Ile
40

Phe Leu

55

Pro Asn

Gln Asp Pro

TYr Asp Tyr.

Tyr Tyr

ser phe

ASn AsSp
10

Cys Gin
Ile Pro
Pro Thr

Leu GIn
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Ser Thr

val Asn
Phe
925
Asn

Ash

Lys
940
Asn Ser

Leu GIn

Gin Met
Thr
1005
Thr

Ile

ey
1020
ASp Ash

Gly Ile
T1e Glu

Phe Trp
1085

Leu Leu

1100

ile Asn

Ala Arg
Thr Aép

Tyr Ile

1165
va'l ser
1180
Asn Ser

ASp ASn

Lelt Ley

Asn
1245
Ser

Lys

e
1260

Pro val

Gin phe

Glu Arg
45
Ser Leu
60

ser Asp

‘Ile

880

ASn Arg Asn
895

Ile thr

910

Ser

Gin

val Ser

Leu Asn Ash

Gly Trp Lys
' T 980
Thr Thr
975
Asp

ASD

Ile
8990
AsSh

ASn Arg

Asp Gln Lys

Ile Phe
1040
Phe

Leu

Arg Tyr
1055
Thr Leu Tyr
1070 '
Gly Asn Tyr

LYS .Pro Ash
Arg GIn Arg
11

Leu Tyr Thr
1135
Thr ser
1150
Astt

Asn

val val

Thr ser aAla

Asn Asn’
1200

Met

Tyr

Thr
1215
phe His

Cys

Gly
1730
Ile Aarg Asn

Lys Glu His

ASN ASNn Arg
15

Tyr Lys Ser
30

Asn val Ile

LyS ASh Gly

Gln Giu Lys



65
ASp

Asn
Tyr
Ala
Leu
145
Asn
Gly
Arg
Thr

LYS.

225
Tle

Gly
Thr
Qa1
Ala
e
Phé
Gly
Tyr
Arg

385
Gly

- Ser

Glu
Asn
GTu
465
Pro
TYr
ASp
Pro
Leu
545
 Asn
Gin
val

_Ala

Lys
Leu
Leu
Ser
130
Pro
Ser
rhe
Phe
Leu

210
Gly

Thr

Thr
ASnN
Gin
290
Lys
ASnh
ASP
Gln
ASN
370
Gly
Arg
val
Leu
Thy
450
Asn
Gly
Ile
val
Glu
530
Leu
Ash
G1n
ASD

Leu

Phe
Sar
Gly
135
Ala
Asn
ser
Gly
Lys
195
Met
Ite
Asn
Asp
Leu
275
val
TYr
Lys
Leﬁ
Tyr
355
Iie
Gln
Gly

-Lys

Phe
435
Pro

Asp

Leu

Pro
Asn
5135
Gly
Glu
val
va'l
LVS

295
ASN

Leu

Gly
100
Asn

val

va'l
Asn
Ser
180
Asp
His
Thr
Ile
Ley
260
Leu

ser

Gly

Phe
Ala
340
Lys
ser
ASTT

Leu

Gly.

Lys
85

Arg
Asp

Pro

Tle

Iie
165
Ile
ASh
Glu
Thr
Arg
245
Asn
Ala
Asn
Ley
Ash
325
Thr

Tyr

G

ala

val
405
Ie

420

Phe
Lys
Leu
ser
Lys
500
Glu
Glu
Gln
Asn
Leu
580
Ile

Ite

val
Glu
ASp
ASp

4835
Tyr

Leu

Ash
Pro
Lys
565
va

Ala

Gly

70

Ile.

Ile
Asn
Ile
ile
150
ser
Ala
ser
Leu

LyS
230

Gly
Ile

ASD
Pro

ASD

310
Asp

Lys
Phe
Gly
ASN
300
LYS
Arg
Ala
Ile
Gin
470
Glu
Asp
Asn
Ash
Lys
550
Pro
Asp
Asp

Asn

val
Ley
Thr
Gln
135
Met
Leu
ile
Met
Ile
215
Tyr
Thr

Ile

Tyr

Leu
295
Lys
Ile
Phe
LYS
Tyr
375
Leu
Lys
Lys
Ser
Asp
455
Va1

Lys

Ser

val
val
535
Ile
val
Phe
Ile

Glu

Thr
Leu
Pro
120
Phe
Gly
Arg
val
AsH
200
His
Thr
Asnh

Thr

Lys.

280
Ley

ASp
Phe
Gin
Leu
360
Ast
ASn
Ile
Seﬁ
Glu
440
Asp
Ile
Leu
Asn
phe
520
Ash
TVE
Gin
Thr
Ser

600
Ala

Lys
Glu
145
Asp
Sap
Ala
Asn
Thr
185
Glu
Ser
Ile
Ile
sar
265
Lys

Asn

‘Ala

Lys
val
345
ser
Tle
Pro
ITe

Ile

4Z5

Asn
Thr
Leu
Ash

Gy
505

Phe”

Ley
Thr
Ala
Thr
585
Ile

Gin

Ile
Glu
Gly
Asn
Glu
ASDH
170
Phe
Phe
Leu
Thr
Glu
250
ala
Ile
Pro
Ser
LYS
330
Lys
Asn
AT
Arg
Arg
4310
Cys
Sar
val
Ash
Leu
490
Thr
TYE
Thr
Phe

Ala

570.

Glu
val

Lys

75
Phe

Ley
ASp
Gly

Pro

155
Tyr

S5er
Ie

His

Gln

235
Glu

Gin
Ala
TvVr

Gly
315

l.eu

Cys
Ley
ASh
Ile
393
Phe
Ie
Tyt
Thr
Phe
475
Thr
Ser
Ley
ser
Phe
555
Leu
Ala
va'l

Gly

Asn
Ser
Phe
Ser
140
ASD
Met
Pro
Gin
Gly
220
Lys
Phe
sepr
ser
Lys
300
Tie
Tyr
Arg
L.eu
Leuy
380
Ile
Cys
Glu
ASR
ser
460
Asn
Ile
ASp

ASD

Arg
Lys
Ile
Gln

Ley

Pro
Glu
ASD
205
Leu
Gin
Leu
ASR
Lys
285
AsSp
Tyr
sar
Glin
Asn

365
Lys

Thr'

Lys

Ile

As

445
Ash
Ser
Gln
Ile

Ala

© 525

Ser
540
Ser

‘Phe

Asn
Pro

ASn

Page 24

Iie
ser
val
Gln

Tyr
605

Phe

ile
Ala
110
Ile
ser
Phe
ser
1%0
Pro
Tyr
ASh
Thr
ASp

270
Leu

val

Ser
Phe
Thr
350
Asp
val
Pro
ASN

AsSn
430

p Asp

Asn
Glu
Asn
Glu
510
Glin
ASD
Giu
Gly
Lys
590
Itae

Lys

Asn
95

AsSh
Asn
Ite
Glu
ASn

175
Ser

ASN
Asn
sar
ASp
495
Gin
Lys
Thr

Phe

Trp.

575
Ser

Gly
ASD

80
Asp

Pro -

Asp
Leu
Thr
160
His
Pha
Leu

Ala

) Leu

240
Gly -

Tyr

Lys
¢lu
Asn
320
Glu
ile
Ile
phe
Thr

400
val

Gly - '

ile

TYE

Ala

480
Ala

His
VaT
ala
Ile
560
e
Thr
Leu

Ala



610

teu Glu Leu

625

teu Iile Pro

Ser Asp Ash

Leu
Thr

Lys

‘6b0

Glu Arg Asp”
. 675
Met Thr
630
Gin

Trp

Tyr Ala
705

ser Lys Tyr

Lys Tyr Asp

Ile Ata Met
755
Ley Met
770

AsD

TYr
Tyr Glu
785
Gly

ser Ile

Asp Thr Leu

Asp Lys Ile

, B35

ser sar ser
850

Thr Ser Gly

865 - - :

Tyr

Pro Thf

Glu val Asn
Phe
915

val

LYS Asn
Ile
930
Ash

Lys
ASD
1945
Trp

ASh
Thi -Leu

Tyr Gly Asn
Thr 1le
o995
Asn l.eu
1010 -
Ser

val
Gly
val

1025
Tyr Ile

Asp
Gly
Thr Glu Ile
Phe

1075
val

LYS ASp

Leu Asn
1090

Tht Leu Ser

1105

Leu Tyr ser

Thr Asn Asp

Glu

Lys'

Leu
ASn
Ile
740
Asn
Lys

Ash

Leu

ASN

820
teu
val
Tyr
ASH
Ile
900
ser

Ash

ser

Glin
Ala
980
Thr
Tle
Asn
Ite

Glin

Gly
Ile
645
Asn
Lys
Tle
Gln
Ser
725
Glu
Asn
Leuy
val
Gly
805
Asn
Ile
Leu
Asp
Lys
885
ser
Ile
val
Gly
ASp
865
Asn
ASn
Asp
Ile

Arg

1045

Thr

1060

Trp
Leu
Ile
Gly

Ash

G1y
Lys
Asn

Ile

Giu

sSer

-ASN

615

Ala Gly Tle

630

Ley val Phe

Lys val Ile

Leu
Thr

LyS

- BE5

Glu
68RO
Gin

Trp Lys
Thr
693
Gin

Asn

Asn val

710

Tyr Thr Leu

Gln Tle Glu

Ile Asp Arg
760
Glu

Ile Asn

775
Lys Thr Tyr
790
Ser Gin

Ser‘I}e Pro

Ser Phé
840
Arg

Tyr

Asn Met

855

Asn Ile

870

Asn Gln Phe

Gin Asn Asp

ser rhe Trp

920

AsSn Asn Glu

925

Trp Lys val

250

Asn ser Gly

Gly Ile Ser

ASp Arg Leu

val
rPhe
Asnh
Glu
ASn
745
Phe
val
Leu
Gin

Phe

'825

Asn
Ty
Asn
Gly
Tyr
905
val
Tyr
ser
Ile
ASP

985
Gly

1000

Lys ser

1015
Leu Phe Lvs
1030

Tyr Phe Asn

Lys

Leu

Ila
Ile

Ile

Tyr Asn Asn

Ley
Ile
650
Ala
Tyr

Asn

Ley

val

Glu

1065

1080

Pro Asn Asn
1095

Asn
1110

Lys val Lyé

1125

Leu val Arg Lys

1340
val Ala Ser Lys Thr His Leu Leu

ile Arg

phe
sSer

Ile

Tyr Leu Leu Tyr

Ile
Thr

Gln

Glu
635
Lys
e
Ser
Lys
Leu
715
Lys
Leu
Thr
ile
ASD
795
l.eu
Leu
Phe
ASnH
ASh
875
Tyr
Ile
Ile
Ile

Asn

955
Glin

Ile
ser
Asn

Asn

520

Pha G1uU Pro

ser phe Leu
Ala
670
val

AsSn ASH
Ile
6835
Arg Lys
700

Lys

phe
G?u

Ala Ile

Asn Glu Ley

Asn GTn Lys

_ 750

Glu ser ser
765

Asn Lys

780 .

TYyr

Leu

Ile Ile

Asn ‘ser Met

ser ser Tyr
830
phe Lys
845
ASp Lys
860

‘Gly

Tyr

Asp val

Asn Asp Lys

Tyr Asn
910

Tvr

Asp
Pro Asn
925
I7e Asn
940

His

Cys

Asn Glu

1ys teu Ala

AsSn Lys Tr
' ag0
Leu Tyr
1005
Leu Gly Ash
1020
Cys Ser Tyr

Lys

1635
prhe Asp Lvs Glu Leu
1050 '

Pro

Asn Ala Asn

Arg

Glu
Gly
655
Leu
sSer
Gin
Ile
Thr
735
vail
Ile
Arg
Lys
val

p Ile

Ile

fz.,.t' e

Thr

AsD
1055
Ile

1070

Asp Lys Giu Tyr Tyr
1085

ASn

le Leu

Arg Arg
- 1100 -
Lalt

Thr

ala

1115

Arg

1130

1145

pro teu Tyr Ala
pPage 25

AsSn Asp Gn val

val Asn Asn

Tyr

ASp
ASH.

Ser
1135

1150

ASp

Leu
640
ser
Lys
Asn
Met
Glu
720
Asn
ser
Ser
Glu

His
800

,ng

ASp
Lys
ASp
Lys
880
ser
Tyr

Asn

Arg

Ile
960
ASh
Phe
ASh
His
Arg
1040
Glu
Leu
ey
Ser
ArG

1120
ser

Ile- Asn Phe

The ata Thr



1155 1160 1165
Thr Asn Lys Glu Lys Thr -Ile Lys Ile Ser Ser sSer Gly Asn Arg Phe
1170 1175 1180
Asn Gin val val val met Asn ser val Gly Asn Cys Thr Met Asn Phe
1185 1190 11395 1200
Lys Asn Asn Ash 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 Asn Thr
: L1220 1225 1230 .
Asn Ser Asn Gly Phe Phe Trp Asn Phe Ile Ser GTu Glu His Gly Trp
- 1235 1240 . . 1245 o
Gln Glu Lys
1250

<210> 11

<213> 1035

<212> PRT

<213> Bes taurus

<400> 11 :
Met Gly Ser Lys Agg_Ser val Pro Sser ?69 His Arg Ser Leu {gr Thr
‘1 . .
Tw*du\mlg?lmeKHNMTLaﬁ%evﬂ ITe Leu val ?aLszs_
. . 0 :
Ala cly teu Ile Ala val Ser ng:Leu ser Ile GlIn géy ser val Lys
Aspﬂéga Ala Phe Gly Lys ggr His GJu Ala Arg ggy Thr Lew Lys Ile
Tle Ser Gly Ala Thr Tyr Asn Pro His teu Gln Asp Lys Leu ser val
65 70 75 B0
Asp Fhe Lys val §§u Ala Phe Asp Iie g%n Gin mMet Ile Asp ggp ITe
phe GIn Ser Ser Asn. Leu Lys Asn Glu Tyr Lys Asn Ser Arg val Leu
100 105 110
Gln Phe Glu Asn Gy Ser Ile Ile val Ile phe Asp Leu Leu Phe Asp
1315 - 120 125 -
GIin Trp val Ser Asp Lys Asn val itys ¢lu Glu Leu ITe Gin Gly Ile
130 135 140
Glu Ala Asn Lys Ser Ser Gln teu val Thr Phe His Tle Asp lLeu Asn
145 : 150 i55 160
ser Ile Asp Ite Thr Ala sSer Leu Glu Asn Phe ser Thr Ile Ser Pro
165 - 170 : 175
-~ Ala Thr-Thr ser Glu Lys Leu Thr Thr Ser ITe Pro Leu Ala Thr Pro
180 185 180
Gly asn val ser Ile Giu Cys Pro Pro Asp Ser Arg Leu Cys Ala Asp
195 200 205
ATa Leu Lys Cys Tle Ala I7e Asp Leu Phe Cys Asp Gly Glu Leu Asn
S22 215 220 L
" Cys Pro Asp Gly Ser Asp Glu Asp Asn Lys Thr Cys Ala Thr Ala Cys™
225 230 235 C 240
Asp Gly Arg Phe Leu teu Thr Gly Ser Ser Gly Ser Phe Giu Ala Leu
245 . 250 . 255
His Tyr Pro %gg Pro Ser Asn Asn g?g sar Ala val Cys Arg Trp Iie
Tle Arg val Asn Gin Gly ieu Ser Ile Gin Leu Asn Phe Asp Tyr Phe
275 - 280 285
Ash Thr Tyr Tyr Ala Asp val teu Asn Ile Tyr Glu Gly Met Gly ser
250 o 295 300
ser Lys Ile Leu Arg Ala Ser Leu Trp Ser Asn Asn Pro Gly Ile ITe
305 310 . 315 . 320
Arg Ile phe Ser Asn Gln val Thr Ala Thr Phe Leu ITe Gln Ser Asp
325 330 335
Glu ser Asp Tyr Ile Gly Phe Lys val Thr Tyr Thr Ala Phe Asn Ser
340 : ‘ 345 350
tys Glu Leu Asn Asn Tyr Glu Lys Ile Asn Cys Asn Phe Glu Asp Gly
355 360 365 .
phe Cys Phe Trp ITe .Gln Asp Ley Asn Asp Asp Asn Glu Trp Giu Arg
" Page 26 ’



The
3835
Thr
Gly
Thr
Asn
LYS
465
Gly
Gly
Lau
val
Asp
545
- ser
Gly
Ala
Leu

Thr

625

Gln
Glu
Pro

ASp

Gly

705

© Glu

Leu
Pro
" Pro
Tyr
785
Ie
Ala
Alg
Glu
Ley
865
ASNH
His

Leu

370
Gin Gly

Phe Gly
Gly Arg

Pro Glu
435

val Tyr

450

Thr Ile

G]n val
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Gly
ASp
TYrE

“val
980

AsH
ala

Glu

Ala
val
ASD
965
ASp
ASR
Ley
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1625
Lys Arg Leu
1640
val Cys Lys
1655

Gly
Glu

val Ala His

Ala Ala Lys
1690
Arg Thr Leu
1705~
Gln ser
1720

Tyr Ser

Ala

Lys His

Ash ile
1735
Thr Lys MWis Thr
Glu
1770
Asp
1785 .
ser Glu val Ala
1800
Gin Iie Thr
1815
Gly Trp

GIn Leu Leu

Iie Ile GIn

Arg

Met Leu

Tyr Phe GIn Gly

1850

Ala Arg Gly Ala
1865

Leu Glu His Tyr

1880

Gly Thr
1895

Tyr

Thr Arg

Gty Phe Asp

Ley Thr Gly His
1930

His Glu

1945

Glu

val &ln

Ile
1560
val Asn

Glu Pro

Leu Sar
1875
His Ser Ser Leu

Pro Glu Arg Glu

1485
1500

ITe ¢ln Lys igiquy Arg val Gly
Arg Ile g]y Gln Thr Asn Lys Thr
ala Thr Giu Ala Ala phe &eu Cys

Thr G1n ser val ser Thr Thr Leu

1565
Met Ala Gln
1580

Mm'WrTm'ﬂeAy1%evﬂ Arg Phe Asp Gly
1590 1595

Lys Leu Mis

Lys Gly Leu
Ite Ala
1645
Pro Asp
1660 -
Gly Asp

Tyr
Ile

LysS
1675
vai

val Tyr

Ala Cys Ile
Ala
1725
Ile

rhe Glu

Gln ser
1740
Lys Glu
1755

Phe Ser

Asn
Asn
Phe Asn His
ey

1805
e

LYs His

Asp Ile
1820

Ala Thr

1835

Lys Lys

Tyt
Asn

Arg Gly Glin

Phe Gly Ser
1885
Gly Met Gly

1900
Pro The Asp
e ASp
phe Gly Lys
Leu
1865
Lys

Gin Ser

Gly Thr
1980

Arg Ala ser

1995

Asn Glu Leu

2010

Ala Tyr Asp

Page 32

Thr

Ar
520

Ley

1535

Phe

550

Lau

Phe Glu Leu

Ser Met His

1600 .

Thr Cys Glu
1615

Ser Ser

1630

Glu

Trp

Asp Ala

Ser Leu His
Iie
1680
Glin

Sér Gly

Thr Leu
1695
Asn Arg
1710

Ala Thr

Arg
Gly
Phe Asp Thr
val

1760
Lys

Ile Ala

Leu Ala
1775

fey Giu

1790

Lys Leu

Thr
Lys

ITe Ala Leu

Phe |.ys Asp
1840
Gln Lys His
1855
Tyr Glu
1870 ..
Ala Tyr

vat
ASN

Ala Lys ser
Tvr
1920

Ser Thr -
1935 &
Arg Thr

Fhe Ser

Gl

vall
1950
ser Thr His

Lys val Leu

Glu Lys Ser
2000
Arg - Gln Thr

2015

Gln Leu Pro Pro Lys Asn Glu



2020

Asp Leu Thr Phe
2035
Asn-Pro ITe Ser
2050
His Thr Thr Ser
2065 .
Asn Lys His Leu

Leu His Gly val

2100

Leu Ile Asp Gly
2115

Pro Pro Phe Pro
2130
Arg Ile
- 2145
met val

Cys Ley
Ser Asp

Trp. Lys His Trp

2180

val ser Thr Arg
2195
phe Thr Asn Thr
2210
Gtu Leu
2225

Lew

teu Thr

Asn Ala Asp

Lys Pro Glu Gly

2260

Leu val
2275

ser Gly

Asn Glu
-Ala Leu
2290 L
val Thr Lys His
2305 :

teu Gln Leu Asn

Ala Tyr Lys Pro
2340

Leu Lys Tyr ala
2355
©oLew Glu-Leu Ala
2370
phe Pro Thr val
2385
Leu Asn Met Lys
Gty Ala Leu Ser
Ala Ser Cys Leu
2435
Ser Leu Lys
2450
Thr Arg
2465
val

Ala

Thr phe

Cys val Asp

Ala Pro Trp Thr

2500

Glu ala

2515

teu Met

GlIn
2530

ser

Lys-
2545

Leu Arg Asn Leu Ty Thr Glu Ile val T

2420

2025
Glu Gly Glu ser Leuw
2040
Ser Thr Ile Cys His
2055

Leu Tyr Gly ITe Gly
2070

Phe Arg Arg Asn Asn
2085

phe Lys val Lys Asn
2105

Ile Ile

2120

Lys Phe

Arg Asp Met

Gin Lys Leu
2135
val Thr Thr
2150
Thr Ser Cys
2165
Ile

Ash Phe
Thr Phe

LYSs ASD
2185

ITe val

2200

phe Thr

Gin Thr

Asp Gly Phe

Asn Asn Tyr
2215
Gin Glu
22306 ¢
val Leu

Asn Ala Gln
ser
2245
PTO

Trp Gly

Pro val
2265
Gly Glu
2280
Pro val

Phe Gin

Tyr Ser Gln

ASn Leg Arg
2295
val Lys Gly Lys
2310

Glu

val

Pro
2325
sar Arg

Lys Glu Ala
Leu Asn Arg

234

Ile ¢lu Ie
- 2360

Met Leu val

2375 :

1le Thr

Ser Glu-
Ile Ser

Ash Tyr
2390
Ala Ala
2405
Glu Leu

ASD

Mmet Gly

Thr Leu Asp

) 2425

Arg Leu Tyr Thr Gly
2440

Arg Pro

: ‘2455

Thr Ala ala Pro
2470

Asp Phe Asn Asn

2485

val Gly Met Thr

Glu Leu Tle

Ile-
Glin

250
Leu Pro ser Gy Trp
2520

rhe Asp Ser Ser Lew Thr Pra Phe

535
val Arg Leu Ala phe Mmet G¢Tu Glu Trp

2550

505

phe Lys Glv Pro
204

seu Thr Asn Glu
2060
phe Gly Pro Phe

Gly Thr
2090
Thr Thr

Ley Leu
Thr Leu

Met Pro
2125

Pro Gin

2140

Lys Ser

Ile Arg
Arg Glu

GIn Thr
2155

Pro Ser

2170

Gly Gin

ser Asp
Cys Gly

His Ser
. 2205
Pro Lys
2220
val ser

Gly 1le

ser val

Gln Trp
2235
Gly His Lys val
2250

Lys Glu Ala Thr

Lys ‘Arg Lys Trp
2285
Cys Pro
. 2300
Pro Leu
2315

Phe Lys

Ala Glu

Cys Phe

Tyr Pro

2330
Glu Ala

rhe Leu

Gly Ash val Asp
2365
Lys

Thr Lys Leu

2380
pro GTu Glu Ile

2395

Ala Leu Tyr Lys Gly LyS Lys

241G
Glu Gin Glu Ala
Lys Leu Gly Ile
2445
Lys val Glu
2460
Thr Leu Leu
2475
phe Tyr
2480
Phe Tyr

Glu
ASp
Asp Leu
Gln Gly
Cys ASp

2525
I7e Asn

2540
Ile Gly

val Tyr

Leu

ASD
2555
yr Thr Pro Ie
Page 33

2030

Arg Asp Tyr
G

Ser Asp Gly

ITe 1Te Thr
2080
val GlIn Ser
2095
Gln Gin
2110
Lys ASp

His
Phe

Arg Glu Glu

Met Ser Ser
2160
Gly Ile Phe

2175
Ser Pro
2190
Ala

Leu

Ser Asn

Asn Phe Met

Gly Trp Arg
2240
Ser

Phe Met

2255
Gln feu Met
2270
val val Glu

Ser ¢In Leu

Ley Tyr
2320

Gly

Glu
Met Met
2335
Lys Asp Ile
2350

Cys Asp Leu

Ala Leu Gly

Phe ser ala
2400
Lys -
24735
Met Leu
2430
Trp

LyS

Asn Gly

ASM Ash Lys

Ala Gly Lys
Tle
2485
Asn

Asn Lys

Trp Glu
2510 _
Ala Asp Gty

Ala val Leu

Giu Gln Met
2560

Leu Thr Pro

2480



© 5er Pro-Asn

Ser Thr g?i val
Thr Cys Glu Lys
2610

Asn Gly Asp Asp
2625
Leu Ser Arg Phe

Phe Asp Cys Thr
266

Arg Ala Leu Glu
2675
Arg Ile val ser
2690
Arg Leu
2705
Lys. Leu

Giu Ala
val Glu

Ala Pro Tyr Ser

2740

Glu Thr AWa leu
Glu Ile
o 2770
Thr Glu
2785
Ala

Asn Leu

Gly Lys Lvs

ser Lys Asp Arg
Ile Asn
2835

val

Pro Arg

Glu val
2850

Gin I'le Asp

2865

Trp His Gln

Gly
Leuy
Ala

Lys Tle Leu Lteu

25800
Leu.

2915

- val Ser Tyr Pro
2930

Arg Gln

2945

S Met Arg

ITe Mat
ASn Arg

Asn Ite Thr Asp

20980
ser Lys Thr Pro val ArgGA1a Arg Glu
300

Ley Thr
2995

Lys Ala
3010

Gly Asn val Gly Thr-A?a Glu GTu Asp Thr Glu

3025

Thr
G

: Tyr

- 2820

val Asn Leu

2565

Asp Asn Thr Leu Met
2600
Cys Gly I1e5Asn LysS
61

Leu Led Ile Ala Ile
30

Lys Giu Ser Phe Gly
2645
Arg Asp Lys Thr
2665
Arg Asp Gly met. Tyr
2680

Ile Leu Glu Trp Asp
2095

ITe cys Ala Ser Met
2710

Glu
2725
Glin

LYys

Leu Lys val
2775 -
Phe Gln
2790
Asp Gln

Tyr Sar Gly

ays ASD
2805
Asp val Asn

Lys
Ala Gly
2825
Thr Lys
2840

ASH His

Ala Met Ala

2855 -

Ser Asn Ala
2870

val Met Thr

2885

Asn

Arg Ala
Ala Tyr

Gly Phe Met val

2905

Asn Gly Thr Trp val
. 2920
Leu Met val

Thr

Lys Pro
2935

2950

Glu Arg Pro Tyr pet

- 2865

Met Ser Leu Ser Arg
298

Ala Ala VaT Arg Asn ser G¢ly Thr Arg
3015

3030

Tyr Ala
5

2570
Asp Gly Thr Ile Ile Lys Lys His Lys Gly
2580 ' 2585

val

Glu

2620
Pro Asp
2635
Leu

His

Glu
2650
Gin Leu

Gly
Trp

ITe Pro Lys

Arg ser Lys
) 2700
Ile Giu Ala

2715

Thr val Asp
2795

Asp Lys val

2810

Thr Ser Gly

Leu Gin Tyr

Leu Leu Gly

Asn Asn Ser Gly Gln

Ie T7e Ala Met

2605

Glu ITe val Tyr

Lys
Leu
phe
Ley
2685
Glu

Trp

ITe Arg Asn Phe §¥§6A1a Trp val
Leu A1a Glu gWuSG1y Lys aAla -Pro
74

Phe Leu Tyr Thr Ser Gln His G?y

2765

Leu Tyr Asp Tyr Asp
2780

Ala
Ala
Thr
Pro

2845
Tyr

2860

His Glu
2875
val Asn

Thr
é}y
2890
Trp Cys Ile
Met Met Asp

Glu Asn Ala

Gin
Glu
Giu
G]y

2925
Gin

2940

Pro Arg Tyr
2070 -
phe

Ala

3035

His Phe Ser Asp Leu Ala Giu Alz
2955

Gly
ASp

His
3005

2575
Pro
2590
Leu Tyr

Tyr val

Ala Glu Arg
. 2640
Tyr Glu
2655
ser

Lys
Met His
2670

Giu Glu Glu

Pro Ser His

Gly Tyr Asp
2720
Leu Glu G1n
2735
Tyr Leu
2750
Thr Asn

Ala
Ser

ITe pPro Thr

Gly Ala Asp
2800
Giu 6In Ala
2815
Phe Ser vaj
2830
Arg Met Arg

Lys Pro Gln
Ala Ala
2880
Gln Met
2885
Gly

Phe
Glu

Asn Thr
2910
Glu Asp G1n

Pro Thr Leu

Glu
2960 .
Arg

Tyr Tle

Leu Gin
2975

Phe Tyr Glu

2950

Met Gin Met

Ley Phe Gly Leu Asp
3020 o

Arg His Thr ala His

3040

Asp va'l Asn Arg Asn Met His Thr Leu Leu Gly val Arg GlIn
3045 10531 S

<210>
<Zil>
<212>
<Z213>

15

242

PRT
Potyvirus

- Page 34



<400> 15

Gly
1
Thr
Tyr
Arg
Lys
65
Asp
LYS
Thr
Ser
Gin
145
Gly
~ Asn
GIn
vat
Phe

225
ser

<210>
<2il>
<ZiZ>
<213>

Glu
Ile
Gly
Arg
50

val
Met
Leu
Thr
Cys
130
Thr
phe
Tyr
Glu
Leu
210
Glin

_GTn

C <220

«<221>
<222>
<22 3>

<400>

Gly
1
Thr
Tyr
Arg
Lys
65
ASD
Lys
Thr
ser
cn

145
Gly

Glu
Ile
Gly
Arg
50
val
Met
Ley
Thr
Cys
130
Thr

Phe

ser
Cys

Ile
35

AsnT

LyS
Ile
Lys
Asn
115
Thr
LYS
Ile
Phe
Ala
195
Trp

Pro

18
242
PRT
pPotyvirus

Ser

Asn
115
Thr
Lys

Ile

Ley
His
Gly
Asn
Asn
Iie

Phe

100.

phe
Phe
Asp
val

Thr

180
Gin

Gly

val

VARIANT
216
S2LON

ig

ieu
His
Gly
Asn
Ash
Ite
Phe
00
Phe
Phe
Asp
vai

Phe
Leu
Phe

Gly

“?hr

Tle
85
Arg

Glin

Pro

Gly
Gly
165
sSer
Gin
Gly

Lys

Phe
Leu
Phe
G1y
Thr
Ile
85

Arg
Gln
Pro
Gly
Gly

165,

Lys
Thr
Gly
Thr
Thr
70

Arg
Glu
Thr
ser
Gln

150
Ile

va'l

Tr‘p
His

Glu

230

Lys
Thr
Gly
Thr
Thr
70

Arg
Glu
Thr
Ser
&in

150
Iie

Gly
ASn
Pro
Leu
Thr
Met
Pro
Lys
Ser
135
Cys

His

Pro

Va1
LYS

215
ala

Gly
AsSn
Pro
Leu
The
Met
Pro
Lys
Ser
135
Cys

His

Pro
Glu
Phe
40

Leu
Leu
Pro
Glin
ser
120
ASD
Gly
ser

Lys

ser.

200
val

Thr

Pro
Glu
.Phe
40

Leu
Lel
Pro
Gin
ser
120
Asp
Gly

ser

Arg
Sar
25

Ite
val
Gin
LYS
Al

10

Met
Gly
Ser
Ala
Asn
185
Gly
Phe

Glin

Arg
ser
e

val

Gin

Lys
Arg
105
Met
Gly
ser

Ala

Asp
10

Asp
Ile
Gin
Gin
ASp
Glu

Ser

Ile

Pro
Sar
170
Phe
Trp
Met

Ley

ASp
10

Asp
e
Gln
GTn
Asp
Giy
ser
Ile

Pro

Ser

170

TYr
Gly
Thr

Ser

His

Phe
&lu
sar
Phe
Leu
155
Asn
Met
Arg
Ser

Met

235

Tyr
Gty
The
ser
His
Phe
Glu

Sepr

Phe

Ley
155
Asn

Asn
His
Asn
Leu
60

Leu
Pro
APrg
Met
Trp
140
val

Phe

Glu

Leu

Lys
220
ASn

Asn
His
Asn
Lau
60

Leu
Pro
Arg
Met
Trp
140
val

Phe

Page 35

Pro
Thr
Lys
45

His
Ile
Pro
Ile
val
125
Lys
Ser

Thr

ey

Asn
205
Pro

Glu

Pro
Thr
Lys
45
His
1le
Pro
Ile
val
125
Lys
S5er

Thy

e
Thr
30

His
Gly
AsSp
Phe
Cys
110
sar
His
Thr
Asn
Leuy
190
Ala
Glu

Leu

Ile
Thr
His
Gly
Asp
Phe
Cys

110
Ser

His

T™hr

AST

ser
15

Ser
Leu

val

'Gjy

Pro
a5

Leu
Asp
Trp
Arg
Thr
175
Thie
Asp
Glu

val

ser
is

ser
30

Ley
val
Gly
Pro
95

Leu

Asp

'Trp

Arg

Thy

. 175

Ser
Leu
Phe
Phe
Arg
Gin
val

Thr

ASD
160
Asn

-Asn

ser
Pro

Tyr
240

Ser
Leu.‘
Phe -
Phe
Arg
Gin
val
Thr
Ile
ASD

160
Asn



Asn Tyr Phe Thr

180

Gin Glu Ala Gln

195

val Leu Trp Gly
210
phe Gln Pro val

225

ser GIn

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

<220>
<Z221>
<222>
<223

<220>
<221

<222>
<223>

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

<4005

17

242

PRT .
POTYVIPUS

VARIANT
56
L56v

VARIANT
135
51356

VARIANT
219
SZION

17

Gly Glu Ser Leu

1
Thr 1le Cys Hés

20

Tyr Giy Ile Gly
C-35

Arg Arg Asn Asn
50

Lys val Lys Asn

65

Asp Met-Ile Ile

Lys Leu Lys Phe

100

Thr Thr Asn phe

115

ser ‘cys Thr phe
130
GIn Thr Lys Asp

145

Gly Phe Ile val

Astt Tyr Phe Thr

i80

Gin Glu Ala Gin

i85

val teu Trp Gly
210
phe Gin Pro val

225

ser Gln

<210

18 .

ser val Pro Lys Asn Phe Met Glu
185

GIn Trp val 386 Gly Trp Arg Leu

Gly His Lys val Phe Met Asn
215

Lys
220

tys Glu Ala Thr Gln Leu ggg Asn

?he

Leu
rhe
Gly
Thr
Ile

85

Arg
Gin
Pro
Gly
Gly
ser
¢ln
Gly
Lys

230

Lys
Thr
Giy
Thr

Thr

70

Arg
Glu
Thr
ser
Gin
150
val
Trp
His

Glu
230

Ile
165 . ¢

Gly
Asn
Pro

Leu
55

Thr

Met
Pro
Lys
%g
Cys
His
Pro
val
Lys

215
Ala

Pro
Glu
Phe
val
Leu
Pro
Gin
Ser
120
Asp
Gly

Ser

Lys

sep
200
val

Thr

Arg
Ser
lig
vaTl
Gln

Lys

Arg
105
Met
Gly
Ser

AWE

Asn

185
Gly

Phea

Gin

ASp
10

Asp
Iie
Gln
Gln
ASp
Glu
Ser
Ile
Pra
ser
170
Phe
Trp
Met

Leu

TYr
G?y
Thr
Ser
His
Phe
Glu
Ser
Fhe
Leu
155
Asn
Met
ATY

Asn

Met

235

ASn
His
Asn
Leu

60
Leu

Pro

APrg
Met
Trp
140
va'l
Phe
Glu
Leu
Lys

220
Asn

" page 36

Leu Leu Thr Asn

150

Asn Ala Asp Ser

205

Pro Glu Glu Pro

Giu Lteu val Tyr

Pro
The
Lys
45

His
Ile
Pro
ile
val
125
Lys
Serp
Thr
Leu
ASN
205
Pro

é&u

Ile
Thr
30
His
Gly
ASP
Phe
Cys
110
Sapr
His
Thr
ASNH
Leu
180
Ala
GTu

Leu

ser
15

ser
ey
val
Gly
Pro
95

Leu

Asp

Trp

Arg
Thr
175
Thr
ASD

Glu

val

240

ser
Leuy
Phe
Phe
Arg
80

Glin
val

Thr -
Tie
ASp
160
Asn
Asn
Ser
Pro
Tyr
240



<211
<212>
<Z13>

<220
<221
<222
<223

<220
<221
<222>
<223>

<220

<221>
<222
<223>

<220>

<221>
<222>
;223>

© <400

Gly
1
ser
Tyr
Arg
Lys
65
Asp
LYS
Thr
ser
"GTG
145
Gly
Asn
Gtn
val
rhe

225
Ser

<210
<211>
<212>
<213»>

Glu
Ile
Gly
Arg

50"

val
Mat
Ley

Thr

Cys

130
Thr

phe
Tyr
Glg
Leu
210
Gln

Gin

<220>

<221
<222>
<223

242
PRT
potyvirus

ser
Cys
Ile

35
ASn

Lys

Ile
Lys
Asn
115
Thr
-Lys
Ile
Phe
Ala
195
Trp

Pro

19

242
PRT
Potyvirus

VARZIANT
17
T7v -

VARIANT
68
N&8D

VARIANT
77
I77v

VARTANT
219
5219N

18

Leu
His

Gly

ASt

AsSp
ile

Phe
100

‘Phe

Phe

Asp

val
Thr
180
Gln
Gly

val

VARIANT
44
N4V

Phe
X
Leu
pPhe

Gly

Thr.

Ile
85

Arg
Gin
Pro
Glv

Gly
165
ser
GIn
Gly

Lys

LyS
Thr
Gy

fhr

Thr
70
Arg

Glu P

Thr

S_E'.l" :

Glin
150
Ile
val
Trp
His

Glu

Gly
AsSnH

pPro

Leu

Thr

Mat

Lys
Ser
135
Cvs
His
Pro
val
Lys

215
Ala

(230

Pro
Glu
Phe
40

Leu
Leu
Pro
Gin
Sepr
120
ASDP
Gly
Ser
Lys
S5er
200
val

Thr

Arg

Ser

Iie

val
Gin
LYys
Aryg
105
Met
Gly
ser
Ala
ASN
18%
Gly
Phe

Gln

Asp
10,
ASp
e
Gin
Gin
Asp
Glu

ser

Ile

Pro
Ser
170
Phe
Irp
Met

Leu

TVYr

Asn
His
ASh
Lau
60

Leu
Pro
APy
Met

Trp

Pro
Thr
Lys
45

His
val

Prao

140 .

val
Phe
Giu
Leu

Ly$
220
AST

rage 37

sar
Thr
Leu
Asn
205
Pro

Glu

Ile

Thr

30
His

Gly
Asp
Phe

ser
15

Ser
Ley
val
Gly

Pro

" 95

Cys
110
ser
His
Thr
AsT

Leu

Leu
AsSp
Trp
Arg
Thr

175
Thr

Ser
Leu
Phe
Phe
Arg
Gin
val
Thre
Ile
ASp
1ol

Ash,

ASh

190 ... .

Ala-

Glu

Leu

Asp
Giu

val

ser

Pro

Tyr
240



<220>
<2721
<222>
<223>

VARTANT
56
LSav

<220> -

<221>
<222>

<223>

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

<400>

VARIANT
135
S$135G

VARTIANT
219
SZ19N

ig

Gly Glu Ser Leu

1

Thr Ile Cys His

Tyr Gly Ile Gly

35

Arg ?Sg ASn Ash
Lys val Lys Asn

65

Asp Met Ile Ile

Lys Leu Lys Phe

100

Thr Thr Asn phe

S 115

Ser Cys Thr Phe

Gin Thr Lys Asp

145

o

Gly Phe Ie val

Asn Tyr Phe Thr

180

Gln Glu Ala Gln

195

- val Leu-Trp 6Ty
210
Phe Gln Pro val

225

Ser Gin

<210>
<21l>
212>
<213

<220>
<221>
<222
<223>

<220>
<221>
222>
<223>

<ZZC>
. <221

20

242

PRT
Potyvirus

VARIANT
56
L56V

VARIANT
68
N68D

VARIANT

Phe

Leu

Phe

Gly
the
Ile
85

Arg

Gin

Pro

Gly
Gly
165
ser
Gin
Gly

Lys

Lys
Thr

Gly
Thr

Thr
70
Arg

Glu

-Thr

Ser

Gln
150

ile H

val

Tra:

His

Glu
230

Gly
Asn

Pro

Leu

_Thr

Met
Pro
Lys
Gly

135
Cys

Pro
val
Lys

215
Ala

Pro

Arg

ser

e

val

G

Lys

Arg
05
Mat

Asp
10

ASD
Iie
Gln
Gln
ASD
S0

Glu
Ser
Ile
Bro

o

e L 5ay |
170
rhe
Trp
Met

L.ey

TYr
Gly
Thr
ser
His
Phe

Glu

Ser

Phe

Leu
155
AsSh
Met
Arg
ASn

Met
235

Asn
His
val
Leu’
60
Ley

Pro

220
Asn

pPage 38

Ala

Ley

Ser
13

Ser
Leu
val
Gly
Pro
95

Leu
Asp
Trp
Arg

T e
ik

175
Thr

ASp
Glu

va'l

Ser
l.eu

phe

-Phe

Arg
80

Gin
val
Thr
Tle

ASp
160

A ream

ASN
Asn
ser
Pro

Ty?
240



<222>
<223>

<220

<221>
<222>
<223>

<400>

135
51356

Gly Glu ser
1

Thr
Tyr
~Arg
Lys
65

Asp
Lys
~ Thr
Ser
GIn
" 145
Gly
Asn
Gin
val
phe

225
Ser

Co<21

Tie
Gly
Arg
50

val
Met
Let
Thr
Ccys
130
Thr
Phe

Tyr

Gy

Lewu
210
Gin

Glin

<211> 24
<212> PR

<213>

<220>
C <221

222> 17

<223

<220>

<221>

<222> 56
<223> 15

<220

<221>

«222> 68

<223>

<220>

<221>

222> 77
<223> 17

Cys
ITe
35

Asn
LysS
Ile
Lys
Ash
1315
Thr
LVsS
Ile
Phe
Ala
195
Trp

Pro

21

2
T

Ti7s

6V

NGRD

8%

VARIANT
219
S2I9N.

20

Lau
His
20

Gly
ASH
ASp
ITe

Phe
100

Phe
‘Phe

ASp
val

Thr

- 180

Gln
Gly

vai

Potyvirus

VARTANT

VARIANT

VARIANT

VARTANT

“Phe

(11
rhe
Gly
Thr
Ile
85

Arg
Gin
Pro
Gly

Gly

165 .

Ser

Gln.

Gly

Lys

Lys
Thr
Gly
Thr
Thr

70
Arg

Glu

Thr
ser
GIn

150
Ile

val

Ti“p
His

)

Liu

Gly
ASn
Pro
Ley
Thr
Met
Pro
Lys
Gly
135
Cys
His
Pro
val
LYS

215
Ata

PE“O_

Glu
Phe
val
Leu
Pro
¢in

Ser
120

ASp.

Gly
ser
Lys
ser
200
val

Thr

Arg
Ser
25

Ile
val
Gln
Lys
Ar

105
Met
Gly
ser

Ala

ASH

Asp
i0

Asp
Ile
Gin

Gln

Asﬁ:
g Glu

sSer
Ile
Pro
Sepr
170
Pha
™p
Met

Lau

Tyr
Gly
Thr
ser
His
Phe
Glu
ser
Phe
Leu
155
ASN
Met
Arg
Asn

Met
235

Asn
His
Asn
teu
60

Leu

Pro

Arg
Met

rp
140
val
Phe
Glu
Leu
Lys
220
ASh

Page 39

PF‘O‘

Thr
Lys
45

His
Ile
Pro

ITe

Val

125
Lys

Ser
Thr
Ley
Asn

205
Pro

—d

Ile
Thr
30

His
Gly
ASp
Phe
Cys
110
Ser

His

Thr

Asn
Ley
190
Ala
Glu

Leu

Ser
15

ser
Leu
va'l
Gly
Pro

95
leu

ASD -

Trp
Arg
Th
175
Thr
Asp
Glu

val



<220>

<221>
<222>
<223>

<400>

Gly
1
ser
Tyr
Arg
Lys

65
T ASp
Lys
The
ser
Gin
145

G]y_

AsSh
Gln
val
phe

225
ser

<210>
<211>
<212>
© <213

Glu
Ile
Gly
Arg
50

val
Met

Leu

The

Cys
130
Thr
Phe
TYr
Glu
Leu
210
Gin

Gin

<220>

<221>
<222>
<223»

<220>

<221>
<222>
<223>

<220>

<221>
<222
<223

<220>

<221
<222>
<223>

<220

<221>
<222>

Ser
Cys
Ile
35

AsT
Lys
Ile
Lys
ASh
115
Thr
Lys
Ile
Phe

ATa
185

Trp

Pro

22
242
PRT
Potyvirus

VARIANT
219
S5219N

21
Leu

His
Gly
ASN
ASp
Ile
rhe
100
Phe

Phe

Asp

val
Thr
180
Gin
Gly

val

YARIANT
17
T175

VARTANT
68
NGED

VARIANT
77
I7?V

VARTANT
135
$135¢G

VARIANT
219

Phe

Leu

phe
Gly
Thr
Ile
85

Arg
Gln
Pro
Gly
Gly
165
Ser
GlIn

Gly

Lys

Lys
Thr
Gly
Thr
Thr
70

Arg
Glu
Thr
ser

GIn
150

Tle’

val
Trp
His

Glu
230

Gly
Asn
Pro
Ley

Thr

Met

Pro

Lys

‘Seﬁ

135
Cys

His
Pro

val

LYs

215
Ala

Pro
Glu
Phe
va'l
Leu
Pro
Gin
ser
1290
ASD
Gly
Sep
Lys
ser
200
val

Thr

Arg
Ser
Ite
va'l
GIn
Lys
Arg
165
Met
Gty

ser

‘Ala

Asn
185
Gly
Phe

Gln

AsSD
10

Asp
Ile
Gln
Gin
Asp
Glu
ser
Ile
Pro
ser
170
Phe
Trp
Met

Ley

Tyr
Gly
Thr
ser
His
Phe
Glu
ser
Phe
L.eu
155

Asn

Met

Arg

Asn
mMet
235

ASN
His
Asn
Leu
60

Leu
Pro

Arg

Mat

Tep.

140
val

phe
Glu
Leu
LYS

220
AsSn

Page 40

Pro
Thr
Lys
45

His
val
Pro
Ije
val
125
Lys
ser
Thr
Leu
Asn
205
Pro

Glu

ile

Thr
30

His

Gly

ASp
Phe
Cys
116
Ser
Hjs
Thr
Asn
Lay
150
Ala
Glu

Leu

Ser
15

Ser

Leu
val
Gly
Pro
g5

Leu
Asp
Trp
Arg
Thr

“175

Thr
ASp
Gy

vai

Ser
teu
Phe
Phe.
Arg
Gln
val
Thr
Ile
ASp
160
Asn
Aén
Ser
Pro

TYr
240



<223> S219N

<400> 22
G%y Glu sar

Ser
Tyr
Arg
Lys
65
ASp
LyS
Thr
ser
Gln
145
. Gly
ASh
Gin
val

Phe

225

Ser

<210>
<211
<212>
<213

Ie
Gly
Arg

50
val

Met

Leu
Thr
Cys
130
Thr
Phe
Tyr
Glu
Ley
210
Gin
Gln

<220>

«<221>
<222>
<223>

<220>

221>
<222>
<223>

<220>

<221>
<222»
<273>

<220>

<221>
<222
<223>

<220>

<221>
222>
<223>

<220>

23

242
PRT
Potyvirus

cys

Ite’

35
Asnh

Lys
Ile
Lys
Asn
115
Thr
Lys
Ile
Phe

Ala
195

Trp

_PFD

tey
His
Gly
A5
ASp
Ile
Phe
160
Phe
Phe

ASDP

-val

Thr
180
Gln
Gly

val

VARIANT.
17
T175

VARIANT
44
N44v -

VARTANT
56
Lo6v

VARIANT
68
NGSD

VARTANT
77
I77V

Phe

Leu

Phe

cly

Thr

Ile
85
Arg

Gin

Pro
Gly
Gly
165
Ser
Gin
Gly
Lys

LyS
Thr
Gly
Thi
Thr
70

Arg
Glu
Thr
Ser
Glin
150
Ite
val
Trp
His

Glu

230

Gly
Ash
Pro
Leu
Thr
Met
Pro
Lys
Gly

135
Cys

His

Pro

val

Lys
215
Ala

Pro
Glu
Phe

40
Leu

l.eu
Pro
Gin
Ser
120
ASD
Gly
Ser
Lys

Ser

200

val

Thr

Arg
Ser
Ile
val
Gln
Lys
Arg
105
Met
Gly
Ser
aAla
ASn
185
Gly
Phe

Gin

Asp
10

Asp
Ile
Gin
Glin
ASD
Glu
ser
ile
Pro
ser
170
Phe
Trp

Met

L.eu

TV
Gly
Thr
Ser
His
Phe
Glu
Ser
Phe
Leu
155
Asn
Met
Arg
Asn

Met
235

Asn
His
AsSn
Ley
60 -
Leu
Pro
Arg
Met
Trp
140
val
Phe
Glu

lLey

Pro
Thr
Lys
45

His

val

Pro

Ile
val
125
Lys

Ser

’Thf

Leu

AsSn

205

Lys
220
Asn

page 41

Pro

Glu

Ile

Thr
30
HtsS

G?y.

Asp
Phe
Cys
110
Sap

His

Thy

Asn
ey
190
Ala
Glu

Leu

Ser
15

Sep
Ley
val
Gly
Pro
g5

Leu
ASp
Trp

Arg

Thr-

175
Thr

Asp
Glu

val

Ser
Leu
Phe
Phe
Arg
Glin
val
Thr
Ite
ASP
160
Asn
ASh
ser

Pro

TYr
240



<Z221> VARIANT
<222> 135
<223> $1356G

<220
<221> VARIANT
<222> (2193
<223> SZ19N°

<400> 23
Gly Glu Ser
3

ser Ile Cys

Tyr
Arg
Lys
g5 .
Asp
Lys
" Thr
SEf
Gin
145
Gly
ASD
GlIn
va'
Phe

225
ser

<2 1>
<211>
<212>
<213>

Gly

Arg
50
val

Met,

Leu
Thr
Cys
130
Thr
Phe

yr

Glu
Leu
210
Gin

Gin

Ile
5
Asn
LyS
Ile
Lys
AsT
115
Thr
LyYS
Ile

‘Phe

Ala
195
Trp

Pro

24
3023
PRT
Potyvirus

© <400 24
Met ala - Ala

1

Lys Ala Met

Phe
cys
LYS
65

Ala
ASn

ASD

Lek

ser

Arg
50

va'l
Ala
Glu
val

Arg
136

Ser
35

Met
Glu
Phe
LyS
Gin

115
Ala

< (219)

ey
His
20
Gly
Asnh
Asp
Ite
rhe
100
Phe
Fhe
ASp
val
Thr
180
Gln
Gly

val

Thr
ser
20

Ile
LYs
Lys
tay
Ite
100
Thr

Thr

Phe
5

Leu

Phe
Gly
Thr
Ile
85

Arg
Gin
Pro
Gly
Gly
165
Ser
Gin
Gly

Lys

Met
Thr
Lys
ASN
Ile
Lys
85
Gin
vat

Cys

Lys
Thr
Gly
The
Thr
70

Arg

G1u

.Thr

ser
Gin
150
Tie
val
Trp
His

Glu
230

Ite
Iie
Glu
Gly
ASD
Ala
val
Phe

Ser

Gly
ASN
Pro
Leu
Thr
Met
Pro

Lys

Gly

135
Cys

His
Pro
val
Lys

215
Ala

phe
His
Arg
ser
Ala
Gln
val'l
phe

Ser
135

&ly
Ser
Leu
Ile

Ala

Pro.

Glu

Lys
120
ser

Arg
ser
Ile
val
Gln
Lys
Arg

105
Met

“Gly

sSar

ala
Ash
185
Gly
Fhe

Gin

Ser

Ala

Glu

TYyr
Ala
Thr
ATa
105
Lys

AsD
10

ASD
e
Gln
Glin
Asp
a0

Glu
ser

Ile

Ser
170
Phe
Try

Met

Leu

Phe
val
Arg
Ile
Lys
Tle
Glu

Thr

Gly Leu

Tyr
Gly
Thr
ser
His
Phe
Glu
ser

Phe

Ley

155
Asn

Met
Arg
AsSnN

Met
235

Thr
Thr
Lys
LYS
LysS
val
Glu
Lys
ASD

Ast
His
val
Leu
60

Ley

Pro

Arg.

Metf
rn
140
val
Phe
Glu
Leu
LYyS
220
ASh

Hig
Ala
Arg
Ala
&0

Leu
Asp
val
Lys

Asn
140

Page 42

Pro
Thr
Lys
45

His
val

Pro

Ile

val
125
Lys
ser
Thr
Leu
Asn
205
Pro

Glu

ASD
Glu
His
Ala

Ala

1¥s

Kis

APy
125
Ley

1le
Thr
30

His
Gly
Asp
Phe
Cys

110
ser

His

Thr
Asn
Ley
190
Ala
Giu

Leuy

Leu
Lys
30

Gly
ser
ASp
Tie
Lys
110
Ala

Tyr

Ser
15

ser
L.au
val
Gly
Pro
g5

Leu
ASD
Trp
Ary
Thi
175
Thr
ASD
Glu

val

Lew
15

ASD
Lys
ser
ASD
Ile
95

Arg
Pro

ASh

Ser
Leu
phe
phe
Arg
Gin -
val
Thr

Ile
Asp
160
Asn
ASn
Ser
Pro

TYr
240

Gly
Ile
Ile
Thr
Lys
val
Glu
Lys.

Ala



va'l
145
Lys
Ley
Cys
Lys
ser
225
val
L.eu
" His
Glin
Pro

305
phe

©AsSH

Arg
“Ile

ASD

385 ..
Ala Pro

GTu

Met
Met
. B25
val
ASD

A1é

Ala Asn
LYS Arg
Phe Ile

Arg Met
185~

Thr Thr

210

Gly Ile

Arg Asp
Glu Ala

Phe ser
275
Glu Gln
290
val Glu

Pro Cys
Leu Asp

Ile Leu
355
Arg Phe
370
Thr Ala

Ser Lys

Glu Ley

435
Ser Leu
450 )
Leu Ala

Trp Gly

Glu Thre

Asn Pro
515

Thr Asn
T3g

Arg -vat
Arg Tyr
ser Glu
Gly Asp
595
Tyr Ile
610
Leu val
Arg Asp
val ala

Ser Ala
675

Ile
val
Asp

180
HWS

Lys.

val
Gy
Arg
260
Thr
Lys
Ala
Gly
phe
340
ASp
Ley
Ala
Phe
Ala
420
Ala
LyS
Leu

Leu

Ihe

500
Asn

Leu
Gly
Pro
Leu
580
Pro
Ata
Asn
Gl
Thr

660
Gy

Ala
Cys
165
val

Arg

Thr

Leu
Phe
245
Ala
Gly
Ala

Cys

Lys
325 -

ASD
val
Ris
Phe
Ata
405
Asn
Arg
His
sSer
Ala
485
ASD
Gly
Glu
Tie
Cys
565
Lys
LYS
LYS
vat
Ser

645
Glu

Leu

Lys

150

Gly
Ala
Arg
Glu
Leu
230
Phe
Arg
ASp
Ile
Gly
310
$1a
Thr
Met

Asp

Arg

390
His
Pro
Tyr
Phe
Cys
470
Gly
Pro
Glu
Lys
Thr
550
Cys
Met
Tyr
Glu
Asp
630
val
Cys

Pro

Ala
Glu
His
Glu
val
215
The
Ile
Fhe
ITe
Gly
295
His

Thr

Phe

Arg
Leu
375
Glu
val
ASp
Leu
Ar

455
ASP
ile
Glu
Arg
Ley
535
Glu
cys
Pro
Leu
Gly
615
Glu
Gin
Ala

Arg

ser
phe
Ala
GIn
200
Arg
cln
val
ser
Phe
280
Leu
val
cys
ser
Ala
360
phe
1le
Asti
ser

ASn
ALD

¥

g Ash

ser
Lys
LYS
185
Arg
Ser
Lys
Arg
Gin
265
Trp
ASp
Ala
Lys
Gly
345
Arg
Thr
Ley
Arg
Ley
425
Ast
Lys
Glin

Ala

el

Gy
505
Leu
ASp
Cys
The
Lys
5857
Leu

Cys

. Ash

Leu
Leu

665
Leu

Leu
Gln
170
Gly
Thr
Lys
Iie
GTy
250
ser
Lys
His
Ala
Arg
330
Leu
Phe
Gin
Arg
teu
410
Ala
Arg
Ile
Leu
Lys
490
Ty
Ala
Gln
val
Leu
570
ASh
Pro
Tyr
Ala
Gly

650
Ser

Arg
155
Thr
His

Met

His

Ly

235
Thr
Ile

Gly

Thr

Leu
315
Ccys
Gln
Pro
Arg
Leu
395
ASh
LYS
Thr
Ser
ASp
475
Arg
ASD
Ile
Lau
Sar
555
Glu
His
Gly
Ile
Lys
635
Lys

Thr

val
Arg
Arg
His
Leu
220
Gly
Cys
Thr
Phe
cys
300
Met
1le
Gly
ser
Arg
380
e
Glu
Ala
Glu
ser
460
Glin
Phe
Lys
Gly
Gliu
540
Arg
Asp
Leu
Glu
Asn
620
ASD
Trp

Tyr

val asp His

Page 43

Glu
Phe
Arg
Met
205
Arg
His
ASp
Ley
AsSnh
285
Thr

cys

Ala

Asp
phe
365
val
Gly
Ile
ser
Ash
445
Lys

Asn

ey

T
ASN
525
Gly
Lys
Gly
val
Ile
605
Ile
Phe
Pre

Tyr

Alg.

BB5

vali
Gly
Arg
190
Phe
Lys
Leu
ASp
Arg
270
Ala
Ser
Gin
Asn

Arg
350

Thr

Thr
ASp
Leu
Asp
430
Ile
Ala
Gly
ASH
val

510
Phe

Glu

ASD
Ser
Ile
590
Ser
Phe
Thr
Ser
Pro

8570
Gin

Tie
Arg
175
Tle
Met
Gly
sep
Ser
255
ala
Ser
Asp
Ser

Leu

335.

Ala
His
Asn
Arg
Leu
415
ser
Arg
His
Asn

Asn

‘HiS

160
Ala

AsSp
Arg
ASP
Gly
240
Leu
Thr .
Phe
Leu
Lau

320
Ser

495

T o
A —

Ile

Ser

Gly
Pro
575
Gly
Asn
Leu

Lys

Leis

655
Ala

Lys

Leu
Ala
Arg
640
Ile
Ala

Thr



Ile
Leu
705
Leu
clu
APrg
val
Gly
785
Leu
va'l
Asn
Tyr
Met
- 865
Ser
Trp
Arg
Thr
ser
845
phe
Phe
_Thr
Ala
1025
LYS

Arg

Gy

Arg
Arg
1105
Gly
Pro
Asp
Trp
Glu
1185

His
690
Lys
Glu
Ash
Pro
Phe
770
Ala
val
Ala
Phe
Thr
850
ASp
His
ser
LyS

ASD
930

“Thr

Leu

Ser

Leu

Ile

val val Asp ser

Ala

ser

Asn

AST
Pro

Asp

"740

ASp
755
Ala
Ley
Arg
AsSp
Ley
835
His
ASp
Giuy
ASP
His
915
Leuy
Leu
Giu
teu
val

905
Iie

1010
glu 6l Arg

Ala
Gin
Ile

Ite

Lys
Arg
val

1075
Ile

1090

Ser
Ser
Thr

Thr

ASp
val
Gln

Ala
1155

val
l.eu
Glu
Met
Thr
820
Cys
Ala
Pro
Tle
Lau
500
phe

Gin

Lys

Ser.

L.eu
980
Ile

His

val
ey

ASD

Thr val
710

Met Ala

725

Ala ser

_Leu Ser

val Ser
rhe Gly
780
Ala Ser
805
Leu Ala
Gly Glu
Thr Arg

val Leu

Tyr Gly
695

Ser Gln

GIn Tyr
Ala val

Glu Leu
760

Pro Gly

775

Ite ser

17e Leu
teu Gin

teu Iie
840

Phe Leu

855

Asn Ala

870

Met Glu
B85
Ser Leu
Gly Arg
Gly-Arg
Arg Ley
. 950
Ile ser
965
His Lys
val ser
Glu His

Leu Glu

Lys Thr

Tyr Gly

Tyr Lys
920
Tyr Ser
935
Arg Asn

ser Ala
sla Phe

ey Ser

Ser
Leu
Lys
Lys
745
Ile
e
Lys
Lys
Lys
825
Asn
Leu
Gly
TYr
LYS
805
Ala
Asn
Lys
Arg
Pro

985
MeT

1600

arg ala
1015
ASp LyS

1030

pro Glu Gly Ser’

1045
Lys Ghu

1060

Glu
Ala
Cys
Glu

Glu

Phe Gin
phe val

val Tyr

1110

Asn ASnH
1125
Glu Lys

1140

His

ser Asn Gin

1170

gly Tyr phe

His GIn I7e Ala

val Gly ser Gly
. . 1220

Thi Pro

1205

val Tyr

Ala Lys

Ala
Thr
rhe

Glu

teu Asn Thr
700
Glu Lys Phe
715
val Gly Gly
730
Ala Leu Thr

Glu Lys Glu

Lau Met ala
780
Trp Ile Ser
795
Thr Leu Ala
810
His Ile Met

Gly phe G1n

Mer Iie Ser
RGO
Tyr Arg val
875
Leu Ala Leu
290
pPhe Lys Ser

Glu Leu Phe

Ser Leu Arg
: 940

Gly Ser Leu
955

Arg Arg Thr

970

asp val Leu

Gin Ile Tyr

Lys Ile Lys

Gly
Ala
Leu
Gin
Pro
765
MeT
Sepr
ser
Arg
Lys
BAS
Glu
Leu
Leu
Ile
Pro
925
Phe
Cys
Thr
Lys

Tyr

Tyr
ser
val

Ala
750
Tyr
Ser
ASpH.
Lys
Gln
830
LyS
Glu
Giu
Glu
Trp
910
Lys
His
Arg

Cys

Phe

nnn
TIU

Met

1005

Ser

1020

Met Leu Leu
10435

Giu Gly Phe

1050

Tyr Leu Mmet

1065

Asn

1080

Ser lLeu
1095

tys Ile
val Arg
Asn Met

Gin Met

Thr Gly Glin

TYr
Lau
Met.

Ala

1085

Ala
ASD
Giu
Glu

1070
Ser .

Thr Leu Met Lau Phe Asp
1100

Leu

Phe

va’l

Thr Lys Phe
1115
Gln Ser Ley

“1130

Tle Asp Phe

1145

Gin

1160
Iie Ala Asn Asn Arg val val Pro
1180 .
Met Gin Phe Thr Arg Asn Thr Ala Ser Ala

1190
His Asn Glu His Lys Asp Ile Ile Leu Met

1175

clu ¢In Thr

1195
1210

Lys
ASp
Glu

Phe

1165

His

Lys ser Thr Gly Leu Pro Thr Asn Leu

‘Page 44

Gly
Thr
Ley
1150
ser

TV

Cys
1230

His
ASN
Tyt
735
I7e
Leu
AsSh
His
val
815
Asn
Lys
ASH
Ala
Thr
295
Phe
GTlu
Tyr
GTu
Ala
975
Ile
l.ey
Gin
Asp
Tyr
1055
Thr

Ley

Ash

Ile

e

11358
Asp

ASD

Arg

val

Gly

1215
Lys

Ile
Thr
720
Ser
Phe
Met
ser
Ser
800
ser
Ala
Ser
Glu

Ser

3:1:14)

ser
Thr
Gin
Gln
Arg
60
val
Asn
val
Leu
phe
1040
Thr
The
Glu
Glu
Leu
1120
val
sar
Trp
Thr
ser
1200
Ala

Phe



Gly Gly val Leu Leu Lauy Glu Pro Thr
1235

Thr Lys

Glin Met Arg

1250

Met Arg
1265

The Gly
Arg Tyr
Ala rile

Ile Ile

Asn Leu Sep

Phe Ala Leu
T 1285
Phe zle
1300

Phe Arg

Gln

Ala
1315
Lys val ser

1330

Thr ¢Tn
1345

Asp Phe
Lys Gly
GIn Leu

Asp Gly

1410

Ser Sser
1425
Gly val

‘val Pro

Pro Ile

ASh LYS

Tyr Pro val

1240
Gly Ser Pro
1255
Thr Phe
1270
Hi5 Phe

Phe

Gly Ser

Phe Ala

Glu
1305
His

e phe Asp
Cys
1320

Pro Pro

Asn Leu

Ala Thr

1335
Glu Leu Leu Ile
1350

val Asp

ala

Gin Gily Thr
1365

ASD

Asp Asn Ite Leu val Tyr val
1380

Ser Lys Met Leu Asn GTu Arg Gly Phe

1395

Arg Thr
ETe-LyS
Thr teu

Asn Leu

1400
Met Lys Leu Gly
: 14315
Lys His Phe Ile
1430
Asp val Aasp val’
1445

ASp Ser Asp Asn

1460

ser
1475
Pro

Lew

Gly

1490

val Glu

1505

val Tyr
ser Gin
Pro Ile

-Pro Ala

ITe Pro

Gly Leu

val Sser

Gly Glu Arg Ile

1385

Gly
val
val
Arg
1465
Gin

1480

va'l Ala Leu Arg
1495

Met Ile

1510

val Thr

Ser Ala

Pro Thr
1525
val Arg

Gln Ala

1540

Phe
1555
ITe His

Tyr

1570

ITe Asn
1585

Tyr Thr
“Asp Glu
Pro Glu

Phe Gly

1650

Gln The
1665

Leu Leu
Asty Gln
ser Leu

ITe teu

Leu Asn
Gly Lys
I}e Lys

Thr Ala His Leu
1560
Asn Ala Leu Lys
_ 1575
Thy Leu Ala ITe
1550

Cys Tyr Lys Gin
1605

ITe pro pPhe Tyr

1620

Gin Ile

1635
Arg Met

Asp Ile
Glu Asn

ser Cys

Tro ASp val Mmet
1640
Thr ser Ala Ala
1855
His ser-Ile Gln
1670 .
Glu Met Lys
1685
ser sap

Lys

Mis Phe

1700

Arg Ala
1715
Gin Lys

1730

I'le Asp Pro Ser Thr Thr

1745

Ald val arg Phe GlIn Ser Glu Ser Glu Met

His Tyr ala Lys
1720
Ala

1735

Ala Lys

1750
1765

Ile
Thr
Gln
Arg
1545
val

Arg

Pro

Ley
Thr
1625
val
Ala
Arg.
Arg
Met

1705
Asn

Gin Leu Leu

Glu ala Leu Arg

Arg Pro Leu Ala

Glu Asn val

1245

Phe Ala Ser Pro
1260
ser pro Ile Thr
1275
Asn Asn val Lys
1280 .
Phe His val Ley

Glu Tyr ser Tyr

1325

Gly Arg Glu Cys
1340

Glu Glu &in Leu
1355

Ala His

1370

Ala ser

Ala Asp
Tyr Asn

teu val
1405
Ile Ile
1420
Ash

val ¢lu

Ala Thr
1435

val Asp

1450

Ley val

Ile

Phe Gly

ser Tyr

Arg Phe Gly
The
1500
Ala Phe

Arg
1485

GTy.G1u Ite

Asn val ser Thr
1530

val Met Cys Gln

Arg Tyr Asp Gly
- 1565

Phe Lys teu Arg
) 1580
Thr ser Ser Ser
1595
val Gly Arg Leu
1610
Lys Glu val pro

Lys Phe Ser Ser
1645

Cys Lys val Ala

660

Thr val Gin 1le
1675

Asn His
1690
ser

Phe Asn

Leu Ser Ser

His Thr ¢ly &ln
' 1725
Phe Ser
1740

Phe Gly

Glu

ASp
1755
Ata Arg Gly
X770
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Thr Leu Arg
Met Thr
1280
Phe Asp
1295 .
Ser Asn

val
Glu

ASD
1310

‘Asn Gy Lys

Asp tey Thr

Ser Leu Arg
1360

val val Lys
1375

Glu val
1390
Thr

Asp

Lys val

Thr Lys Gly
ASH
1440
val

Ile Glu
ifeu Lys
- 1455
Cys Lys Xle
1470
val Gly Arg

Lys Gly Leu

Leu Cys Phe
1520
Ile Ley .
1535
Glu

Ser

Phe
1550
Ala met

i.eu
His
Asp Ser Glu

Lys Thr Trp
1600

Pro
Glu Lys val
1630

asp Ala Gly
Tyr Thr Leu

ITe aAsp Arg

1680

tedu val val
1695
Ile Met
1710
Asn

Ala

ile Glu

Asn Let Ala
Glu
1760

Ley

Tyr Leu

Leu Lys
. 1775



Ser Gly His Trp-Lys Trp Ser Lau Ile Ser
1780

ser Gly val ¢y Ile Gly Leu Gly Cys
1785 1800

. Glu Lys Met His Glu Pro val Lys

1810

1815

Leu Gln Phe Arg Lys A1a0Arg ASp

1825

Gly Glu Gty Asp Thr Ile Glu Kis
1845

Lys Gly Lys
Lys Phe val
- 187

Arg Tyr Leu
1890

Thr Asp Leu

1905

Ala Tle teu

Gin Ala Tyr

Leu Tht Pro
1955-

¢ly Phe Pro Glu Arg G?a G}y
187

1970

Thr Leu Pro Phe Asp Ala téu Pro'Pro

1985
Glu

ala Cys val

Leu‘Phe Gly
2035

Arg Arg

2050

Lys val

Phe

Phe
2065
Arg Asp Ile

Gin Lys Leu
ser Thr
-2115
Ser His
2130
Thr

“val
ser
Iie Thr
2145

. Asp Gly Asn

ser Asp Tyr
Asp Ala
21935

Ile ser
2210

pPhe Met
2225
Thr G1n

Ile GIn Pro

val Lys Gly
2275
ENE
- 2290

Leu Asn

Asp Arg

His
. 2305

Ile

Ser Lys
1860

Asn Met
5

Asp Pro
Asn Ile

Ala Asp

1925

Phe va'l
1940
His Ile

ser Lys Ala Ley Leu
2005

Trp Leu
2020
Ile Gly
ASNH
LYS ASh

val

2085
Arg

Lys pPhe
2100
aAsn Phe
ITe val

LYS Asp

Ile Leu

2165

phe val
2130

Ala Asp Gly Trp
Trp Gly Ser Phe
£la Lys Lys Thr
Gly Glu Lys Afg
2245

val Ala
2260

Arg Cys
Asp Phe

Lys Glu

Ley

Asn

Gly Lys Thr

Tyr Gly val
1880
val Thr Gly
1895
val Gin
1910
Ala Met

Glu
Ser

ATg Asn Ser

Pro Leu 1ys
1960
Glu

1990 -
Lys Gly

GIu Asn

Gly Pro
2040

Glu Leu

2055
Thr

Phe
Gly
ser Gln
2070

Ile Lys Met

Gin Pro

GIn GIn Lys

1785
Met:
phe

s1n Gly

ASp Lys Met
- 1835
rhe Gly
1850
Gly

Phe
His Ala
1865
Ser

Pro AsSp

Ala Thr Leu

His Phe

1915
Gin
1930
Met

Prro

Thr
1945
val Cys

Leu Arg Arg

Giy Lys
1995
V31 Arg Asp
010
Ser Ser
2025

Tyr Tle

ASp
Ile

Thr Ile Lys

teu Gln Met
2075
Lys ASD
2080

Ile Lys

Ala

Thr
2105
ser val Ser

2120

His Lys Glu

2135
Gly Gln Cys
2150

Gly

Glu

Thr Leu
2215
val Ala

2230

Lys Trp

His Leu &ln

Lys .Met Phe

Asp Thr Ser

Gly Ser Pro
2155

2170
2185

val Glu Asp
Ala 1le Met
223

Met Leuw Glu
2250

Ser Gin Leu

2265

Ala Leu Tyr

2280

Phe Lys Ser
2295
Ala Tyr Ile

2310

Phe Met Gly

Lys Asp Ile
, 2315

Arg Asp Leu Ile val

Ledy Trp Gin Phe

1805
Lys Ser
1820
Gly Tyr

Ala Ala

Gly Thr

Giu Tyr
1885
Asp Glu
1800

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

Glu Ser Asn Asn

1965
Thr Gly
1980
Gin Glu

rPhe Asn

Gly His

Ala Ash
2045
Thr Met
2060 .

Lys Pro

Phe Pro
Asp Arg

sar Leu
2125

rhe Trp

2140

Leu val

Ile HWis Ser Leu Thr His Thr.
phe Pro Glu Lys pPhe val ala

Cys Lys Asn Trp Lys Phe Asn Ala Asp
© 22000 - 2205 )

Ala pro
220

Asp Asp
5

Ala Ala
val Thr

Leu &1n
2285
Ala Tyr
2300
Met Lys
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val
1790
Phe Lys

Arg Arg Arg

ile His
1840
LYs

Met

Thr
1EB5RS
ala His

Tyr

Lys
1870
Ser Tyr val

Ser Pro Met

arg Glu
1520

Gly 1ile

1835

val Asp

1950

Ile Ala

Prao Thr Glu

val Ala Phe
2000
ITe ser
2015
Glu

Pro

Sar
2030
Gin

Arg

His Leu

His Gly Glu

val Gly
2080
Pro

Glu

Phe
2085
Cys Met

Pro

val
2110
val ser Glu

Gin His Trp

ser Ile Ile
2160
Thr Asn Gly
22175
Thr Tyr
2190

Leu
Lys

Glu Asp Asp

Leu val Arg
2240
His Thr Asn
2255

Lys His Ile
2270

Glu Ash Ala
Giy Pro Ser

Tyr Ser Lys
. 2320



Gln 1le val val G1y55er val Asp Cys %sp Thr

Lys val Leu Ser Arg Lys Met Lys Glu Trp
2340 2345

Tyr val Thr Asp
2355

Ala val Gly Ala
2370 ‘

Leu Ser Asp Asp.

2385

Leu Phe Lys Asn

Leu Arg Pro Phe

Glu G1n Thr

Leu Tyr Ser
2375

Ala val Ala
© 2380
Lys Leu Gly

2405
Glu Lys Leu

2420

Ala Ala pro Ile
24

Phe Asn Asn
2450

Gly Met Thr

2465

Pro Asp Gly

Lys
Trp

Ser Leuy Ser Pro

His

Glu Thr Leu
Phe Tyr Ser
245
Phe Tyr Gly
2470
val Tyr Cys
2485

Tyr Leu Ite

2560

© Ser Met Glu G?u
2515
Thr ¢lu 1ITe val
2530
Lys Lvs
2545
Asn

phe Lys

Thr Leu Met

Gty Vé? Asp Tle

Gly Asp Asp Leu
2595

Asp Gly Phe Gln
‘ 2610
Ser Ser-Arg Thr
2625 :
Ala

Leu Ser Lys

Ile val ser Ile

alu Ala Ie
2675

Leu Gin Asn

2690

Tyr Arg ser

Leu

l.eu
Pro
2705
val Ala Leu Arg

Ley Thr Asp Tyr

- 2365
'Asn
2580

Tep Asp VaT

Tyr Thr Pro

2535
Gly Asn Asn Ser Gly GTn Pro
2550

val val
Ser

x1a'11e Ala

GlIn His pPhe

2615

Arg Asp
2630

Gly ile

Lys

ASD
2645

Leu Glu Trp

2660

Cys Ala Ser

Ile Arg Arg

I1e Lvs
2360
G1y Lys

Asn Leu

val Trp
Giu
2425
Gly

Tle

Ley
2440

Lys His
5

Gly Trp
Asp Ala
Asn Ala

2505
Gty Gln
2520

Ile Ser Thr Pro

Lteu Ala Met Tyr Tyr
L 2570
GIn Glu Asp val

2585
Ile ser
2600
Ser Asp

Lys Glu
Leu Tle

ASp- Arg
- 2665
Met Ile
2680
Phe Tyr

2685

Ala Glu
2710
Leu Tyr

Leu

Arg
2725
Tyr Lys Glu

2740

Glu Thr val Arg

Ala Arg Asp Gin
2770

The Lys

2785
Pro Arg

ASP Lys
Leu Lys
Gly ser
Gln Glu
: 2835
Trp His
2850

rhe Gln Ser

tys Leu Ala

Gin Gly
Thr Ser

Ite Leu
- 2745
Asp Thr
2760
Asp Lys

2775

Asp val asn Thr Gly Thr ser
2790

Lys Ala Ala Met Asn Met Lys Leu Pro Lys val
2810

2805

ASN

val
Ash
ASn Lys

Gly Lys

Asn Glu
Asp Gly

val Leu

phe
330
Gly Phe

ala Leu

Lys Lys Gin

Glu Ser ser Leu

2335

Glu Asn Leu
2350

ASN Met Asp

Glu
Ala

Fyr Phe Glu Asp

2380

Gin Lys
2395
Gly ser
2410

Thr
vai

Ile GIn’ Cys

2460

Leu
2475
Ser
2490

Arg,

Lys Met Leu

Asp

2540

Ser
2555
Ala

Cys Lys

Pro Glu Leuy

Leu G6ly ieuy

2620

- Trp Phe

2635

Lys Trp Thr

Arg
2400
Glu

Ser Cys Ley

Leu Lys Ala
2415
Arg Thr Phe Thr
2430
Cys val Asp Asp
2445
Pro Trp Ser val
Leu Gly Lys Leu
2480
Phe Asp Ser
2495
Arg Leu Ser
2510 - -
Asn Leu Tyr

Gin
Leu

Glin
2525
Gly Thr 1le val

Thr val val Asp
2560
Leu Ser Lys Leu
2575
Phe Phe Ala Asn
25580

Glu His val Leu
2605

Asn Tyr Asp Phe

Met Ser His Arg
2640 .

Glu Pro Glu Arg
: 2655 .

Pro His His Arg
2670

Gly Tyr Thr asp
2685 _
Ile ¢1u Gin Glu

2700

Ley Ala Pro
2715

Gin Tle

2730

Ala Asn

Ala
Asn
val Asp Ala

Pro Thr Leu

Tvr, Leu ser Glu

Thr Asp AST Gy
2735
Giu Phe Ley
. 2750
Gly Lys Asp
2765

Arg
Lys

ala Ile asp Arg

2780

Gly
2795

Ile
2800
Gly

Thr pPhe Ser

2815

val Asn Leu Asp His Leu Leu Thr Tyr Lys Pro Ala

2825

2855
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2830

Pphe val val Asn Thr Arg Ala Thr His Ser Gin Phe Lys Ala

845

28
Thr Asn val ‘Met Ala ¢Tu Leu Glu Leu Asn Glu G1u Gin Met

2720



Lys

Ile

2865

Ser
val
Arg
Met

Gly

Pro

Glu Tyr Pro ile
2900

Ite Met Lys

2915

Ash Ser. 6lu

Gin

Arg

2630

l.eu val Asp Arg

2945

val

asn Gly Ala Thr

2865

Glu
His

Gln

val Leu Asn Gly Phe

Asn Ile Ser Gly val
2885

Pro
Phe

va

2950

pro val Arg Ala Arg

Met Ile Trp CgsSITQ Glu Asn Gly Thr

Trp Thr

‘Met val

2905
Sar Asn
2920

Tyr Ile
2935
Ast Leu Ald Pro Phe

Met Met
2890
Lys His

Leu Ala
Pro Arg

Ala

2953

Glu
2970

Asp Gly Asp Glu

2895

Ala Asn Pro Ser
2910
Glu ala Tyr Ile
2925

Tyr Gly Leu Gln
2940
Phe Asp Phe Phe

Ala His Ala Gln

2975

2880
Gln

Leu
Arg
Arg
Giu

2960
Met

Lys Ala Ala Ala Leu Arg Asn Ser GIn Glin Arg Met Phe Cys Leu Asp
2980 2985 2990

Gly Ser val Ser Gly Gin
2995

Asp val asn Ala Gin Met

<210>
21l
<Zi2>
<213>

<400>

Met
1
Ile
Ser
Ala
LyS
65
ASD

val

cly

ny

His
145

Thr,

Thr
Asn
Gin
Met
225
Leu
Ala
Tyr
Ser

Met
305

ser

30190

25
381
PRT

25

Arg Gly Lys Lgs
phe Thr Met
: 20

“thr Glu

35
Ser

Lys
Met Ala
50
val

sSer

Gin Lys Gin
val
85

His

Glu Lys Ala

GTu Glu Asp

100
Gin ITe

ITe Ser

<115
Ser Asn val
130

Pro

Lys

Asp Leu Asn
Glin
165

Lau

Asn Pro Tyr
Ala
180

i.el

e ala

Ala ser
195
TYr Ser
210
ASD

Trp Ile

val Ile Asn

Ala-

Tyr

val
Phe
LYS
Lys
Phe

v

U
LY$

Ile
Lyé
val
val
150
Asp
Asn
Ala
Ie

Met

- 230

va'l
245
Asn

Lys Thr val

ata Ala Gly
260
Ala Lys
275

Gln

Pro Tyr

Asn Ala
290
Ala

Arg

pro Gly val

ASD
Glu
Pro
ser

ser

310

Glu Glu Asn Thr Glu

3000

His His Leu Leu G1y

3015

Bac11§us subt1115 .

Tre
Ser
Tyt
Lys
55

Lys
Glu
Ata
Ala
Ala
135
Lys
Gly
Aén
val
ASn
215
Ser
Lys
Gly
Ser
rhe

295
e

ile
Ash
Ile
40
Lys
TYyr
Leu
His
Pro
120
val I
Gly
Sar
Thr
Lys

200
Gly

val
Ile
Leu Giy
Ala val
Ser

265
Ile

ser

Thr
280
sSar Ser

Gin ser

Leu

- Gly

leu Leu
10
Ser Ala

Gly pPhe

val ITe

Asn A?a
GIn Asp
90
Tyr Ala
His

Asp Ser

Ala Ser
155
His Gly
170

vati

Leu Asp

Trp
Pro
235
Sar
Ser
val
Gly

Thr Leu

315

Arg Wis Thr val
3005

valOLys Gly val

Phe Ala Leu
Ala
30

Thr

GlIn Aala

Lys Gln

Ser Giu Lys

Ala Thr ala

pro Ser val
val
110

Gly

Gin ser

Gin
125
Ile

Ser

Gly Asp Ser

- 140

phe val Pro

Thr His val, A
val
196

Gly

Leu Gly
Tthr
205
Ile

ser

Ala
220
Ser

Ser ASN

Gly ser thr

Gly ¥le val val

255
Thr. Thr val
270

val

Ser
Ala Asn
285
Glu

Gly

ser
300
Pra

Leu Asp

Gly Gly Thr
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Asp

Leu
Lys

Ser

pro

ASn
Ala
240
Ala
Gly
ser
val

Tyr
320



Gly Ala Tyr asn Gly Thr
325

Ala Ala Leu Ilé Leu Ser
340
Arg Asp Arg Leu Glu Ser
355

Tyr Gly Lys Gly Leu Ile
- 370 T

<210> 26

<21l> 277

<212> PRT ‘

<213 Rattus horvegicus

<400> 26

Met ASp Asn Ash Glu Thr
G%u Thr Lys Thr I%e His
Leu Asp. Ser %gr Tyr Lys
;Ta %8& 22n Asn Lys Asn

Asn Gly Thr Asp-VaTIAsp

65 70
teu Lys Tyr Glu val Arg
, o
Met Glu Leu Met Asp Ser

100

ser phe vail Cys val Ile

115
Gly Thr Asn Gly Pro val
13G
Gly Asp Tyr Cys Arg Ser
145 150
Gln Ala Cys Arg Gly Thr
165
Gly Thr Asp Asp Asp Met
180
phe Leu Tyr Ala Tyr Ser
_ 195 .
-Ser Arg Asp Gly Ser Trp
-0 21D :
Leuy Tyr Ala H1s Lys Leu
225 230
Arg Lys val Ala Thr Glu
245
His Ala 'Lys Lys Gln Iie
C - 260
Leu -Tyr Phe Tyr His
275 : '

<210> 27
<211> 7
<212> PRY

Ser
Lys
Thr

Asn
375

ser
Gly
Met
ehe
Ala
Asn
val
Leu
ASp
135
Leu
Ghu
Ala
Thr
Phe
213
Glu
Phe

PIro

<213> artificial Seguence

<220>

Met
His
ala

360
val

val
ser
ASpP
40

His
Ala
LysS
ser
Ser
120
Leu
Thr
{eu
Cys
ala
200
Ile
Phe
Gy

Cys

Ala
Pro
345
Thr

Glin

Asp
Lys
25

Tyr
Lys

Asn

"Asn

Lys
105
His
Lys
Gly
ASp
Gln
185
Pro
Gin
Met
Ser

iTe

265

Thr
330
Thr
Tyr

Ala

Ser
19

ser

Pro
Ser
Leu
Asp
Glu
Gly
Lys
LYS
Cys
174
Lys
Gly
Ser
His
phe

250
val

Pro
Trp
Leu

Ala

Lys
Mat
Glu
Thr
Arg
75

Leu
ASp
Asp
Leu
Pro
155
Gly
Ile
Tyr
Leu
Iie
235
Ser

Ser

His
Thr
Gly

Ala
380

ser
ASD
Met

Gly.
60

Glu
Thr
His
Glu
Thr
140
Lys
Ile
Pro
Tyr
Cys
220
L e
Leu

Met

<273 Tohacco Etch virus protease cleavage site
consensus seguence C

<220>
<221> VARIANT
<222> 2, 3, 5

<223> Xaa can be any amino acid
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val
Asn
Ser

365
Gln

Ile
ser
Gly
Met
Thr
Arg
Ser
Gly
125
ser
Leu
Ghu
val

Ser
205

Ala

Thr
ASD

Leu

Ala
Ala

350
ser

Asn
Gly
30

Leu
Ser
Phe
Glu
Lys
110
val
Phe

Phe

Thr

Glu
190
Ti"‘p
Met
Ar‘g
Ala

Thr

Gly
335
Gln

Phe

Asn
Ile
Cys
Ala
Mét
Glu
95
Arg
Ile
rhe
Ile
Asp
Ala
Arg
Leu
va'l

Thr
255

Lys
270

Ala
val

Tyr

Phe
TYr
Ile

Arg

Ala

Ite
Ser
phe
Arg
1le
160
Sser
Asp
Asn
Lys
Asn
240
rhe

Glu



<400
1

<210
<211>
<212>
<233>

<220> -

<223>

<220>
<221>
<222
<423>

<400

27

Glu Xaa Xaa Tyr Xéa GIn Gly

28

7

PRT )

artificial sSequence

Tobacco Etch virus protease cleavage site
COonsensus sequence

VARIANT
2,3, 8 - .
Xaa can be any amino acid

28

Glu Xaa Xaa Tyr x§a Gln Ser
i . - :

<210
<211
<212>
<213>

220>
<223>

<400>

29

7 .
PRT .
Artificial Sequence

Tobacco Etch virus protease cleavage site
29 :

61u Asn Leu Tyr Pge-G1n Gly

<2 10>
<211
<212>
<213>

<220>
<2Z3>

<400

30

7 .

PRT

artificial Seguence

Tebacco Etch virus protease cleavage site

30

Giu Asn Leu Tyr Phe GIn Ser
i 5

<210>
<211>
<212>
<213

<220>
<223>

<4 00>
1

<210>
<211>

<212
<213>

31

7

PRT

artificial Sequence

Tobacco Etch Virus protease cleavage site

31

Glu Asn Ile Tyr_Tgr Gin Gly

32

7

PRT _

artificial Sequence
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<220>
<223> Tobacco Etch Vvirus protease cleavage site

<400> 32
Glu Asn Ite Tyr Tgr Gln ser
1

<210> 33

<211> 7

<212> PRT

<213> Artificial sequence

<220> ] )
<2235 Tobacco Etch virus protease cleavage site

<400> 33
G}u asn Ile Tyr Lgu Gin Gly

<210s 34

<211 7

«212> PRT . : .
<213 artificial Seguence

<220> o : _ _ _
<223> Tobacco Etch virus protease cleavage site

<400> 34
Giu Asn Ile Tyr Lgu.61n Ser
i _

<210> 35
<Z2il> 7

<212> PRT

- <Zi3> artificia’l sequence

<22{> :

<223> Tobacco Etch virus protease cleavage site

<400> 35 _
Glu Asn- val Tyr P?e GIn Gly
1

<210> 36
<211> 7
" <212 PRT
<213> artificial seguence

<220> ) y
<223> Tobacco Etch virus protease cleavage site

<400> 36 :
Glu Asn val Tyr Ser Gln Ser
5.

<210> 37
<211= 7

<212> PRT

<213> Artificial sequence

<220> . ] ' .
<223> Tobacco Etch virus protease cleavage site
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<400>

37

Glu Asn val Tyr Sgr Gin Gly

<210>
<211> 7
<212
<213>

<220>
<223>

<400

38

PRT_

Artificial Sequence

Tobacco Etch virus protease cleavage site
38 '

Giu Asn val Tyr Ser Glin Ser

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

<220
<223

<220>
221>
<222>
<223>

<4005

b

39

7

PRT

Artificial seguence

Tobacco vein Mott?wng virus protease cleavage s1te'
consensus sequence

VARIANT
1, 2
Xaa can be any aming acid

‘39

Xaa Xaa Val Arg Phe Gln Gly

1

<2310
<Z211>
<2 12>
<213>

<220>

C 223>

<220>
<221>
<222»
T 223>

<400>
1

<2 310>
<2il> 7
<212>
<213>

<220>
<223>

40

7
PRT
arvificial sequence

Tobacco vein Mottling V1rus protease c1eavage site
CONSEensus sequence

VARIANT
1, 2 .
Xaa can he any amino acid

40

Xaa Xaa val Arg pPhe Gln Ser
5 :

41

PRT
AFt?fTC?aT Sequence

Tobacco vein mottliing virus protease cleavage site

<400> 41

-

Glu-Thr val Arg Pge Gin Gly
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<210>
<21l>
<Z212>
<213>

<220
<223>

42

7.

PRT .

artificial Sequence

Tobacto vein Mottling Virus protease cleavage site

<400> 42
Glu Thr val arg P?e Gin ser
1

<2 10>

<211>
<212>
<213>

<220>
<223>

<400

43

7

PRT

Artificial sequence

Tobacco vein Mottling virus protease c1eavage site
43

~ Asn Asn val Arg Phe GIn Gly
1 -5 ‘

<210
<21il>
<212>
<213>

<220>
- <223

<400

44

7 ‘

PRT

ArtéficiaT Sequence

Tobacco Vean Mottling virus protease cleavage site
44

Asn Asnh val Arg Phe GIn Sser
1

<210

45

<Z211l> 7

<212
<213>

<220>
<223>

<220

<221

PRT
Artificial Seguence

Human Rhinovirus 3¢ protease cleavage sate
consensus sequence

VARIANT

<222> 1

<223>

<22(0> -

<Z221>
<222>
<223>

<400

Xaa can be amino acid, with D or E preferred

VARIANT
Xaa can be G,-A, V, L, I, M, Sor T

45

Xaa Xaa lLeu Phe G;n Gly Pro _ ‘ -
1

<Z210>
<211>
<212>
<Z213>

46
7
PRT _
artifticial seguence
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<220
<223> Human Rhinovirus 3C protease cleavage site

<400> 46
Glu Ala Leu pPhe GIn Gly Pro
. 5

<210> 47

<211> 7

<212> PRT

<213> Artificial sequence

. <220 . .
~ <223> Human Rhinovirus 3C protease cleavage site

<400> 47 . )
Giu val reu pPhe Gln Gly Pro
i 5 :

<Z10> 48

«211> 7

<212> PRT

<213> Art1f1c1a1 ~Seguence

<220> :
<223> Human Rhinovirus 3C protease cleavage site

<400> 48 '
GTu Leu Leu Phe ng GTy Pro

<210> 4%

<211> 7

<Z1Z> PRT

<213 artificial Sequence

<220> _—
<223> Human Rhinovirus 3C protease cleavage site

<400> 49 -

Asp Ata Leu Phe Gin Gly pro
1 - 5

<2105 50

Co<2311s 7

<212> PRT '
<213» artificial Sequence

<220 ‘
<223> Human Rhinovirus 3C protease cleavage site

<400> 50
Aip val Leu Phe ng Gly Pro

<210> 51

<21i> 7

<212> PRT

<213> artificial sequence

<220> )
. <223> Human Rh1nov1rus 3C protease cleavage site
" Page 54



<400> 51
Asp Leu Leuy Phe ng Gly pPro
1

<210> 52

<211> 6

<212> PRT N

<213> Artificial seguence

<220> :
<223> subtilisin protease cleavage site consensus
sequence

<220>

© <221> VARIANT

<222» 1, 2, 3, 4

<223> Xaa <an be any amino acid

<400> 52
Xaa Xaa Xaa Xaa H;s Tyr
1

<210> 53

<211> 6

<212= PRT

<213> artificial Sequence

<220> . :
<223> sSubtilisin protease cleavage site consensus
Tt . seguence

<220>

«221> VARIANT

<222> 1, 2, 3, 4 o
<223> Xaa can be any amino acid

© <400> 53
JXaa Xaa Xaa Xaa Hgs.Tyr
1 .

<210> 54

<211> 2

<212> PRT

213> artificial sequence

<220> o )
<223> subtilisin protease cieavage site

<400> 54
His Tyr

<2i0> 355

<21l> 2

<212> PRT

<2313> Artificial Seguence

<220> . .
<223> Subtilisin protease cleavage site

<400> 55
Tyr His
i
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<210>
<211l>
<212>
<213

<220>
<223>

56

6

PRT

Artificial sequence

Subtiiisin protease cIeavage site

<400> 56 ‘
P;o Gly Ala Ala Hés Tyr

<210>
<211>
212>
<213>

<220
<223>

<220
<221>

<222 2

<223>

<220>
<221>

<222> 3

<223

<220
<221>

<222> 5

<Z223>
<400

57

5

PRT _

Artificial Seguence

Caspase 3 protease cleavage site consensus
sequence L

VARIANT .
Xaa can be any amint acid with E preferred
VARTANT

Xaa can be .any amino acid

VARIANT .
Xaa can be any amino acid with G or 5 prefarred
37

ASp Xaa Xaa Asp Xaa
1. 5

<210>
<211>5
<212>
<213>

T w220

<223>

58

PRT_ o
Aartificial Sequence

Caspase 3 protease cleavage site

<400> 58
Asp Glu val Asp Ggy
1 : .

<210>
<Z213i>
<212>
<213

<220
<223>

<4G0>

59

PRT

Art:f1c1a1 seguence R .
Caspase 3 protease cleavage site

59

Asp Giu val Asp Ser
1 . 5
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<210> 60

<211»> 5

<212> PRT

<213> artificial Sequence

<220> . :
<223> Caspase 3 protease cleavage site

<400> 60
Aip Glu Pro Asp Ggy

<210> 61
<211> 5

<212> PRT

<213> Aartificial sequence

<220
<223> Caspase 3 protease Cleavage site

<400> 61 . ;
" Asp Glu Pro Asp-Sgr
i

<210> 62

<211> 5§

<212> PRT .
<213> artificial sequence

<220> .
<223> Caspase 3 protease cleavage site

<400> 62 :
Aip Glu Leu Asp G;y

<210> 63

<211> 5

- <212> PRT

<213> Artificial sequence

<220>
<223> Caspase 3 protease cleavage site

L <400> 63
Aip G?g,Leu,Asp,Sgr

<210> 64
<211> 5

<212> PRT

<213> Artificial sequence

<220>
«223> Enterokinase protease cleavage site consensus
sequence ‘

<400> 64
Aip ASD ASD ASP LyS
. ) D
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<21(0>
<211>
<Z21e>
<213>

<220
<223>

<400> 65

atgggcgaat
catctgacta
ttcatcatia
ctgracggcy
cgtgacatga
trtcgtgaac
agcatgictt
tggaaacatt
gacggtttca
actteegite
tcocggttoge
aaaccggagg
tactctcagg

66
250
PRT

65
753
DNA

«210>
" <21l
<212>
213>

T <220

<2¢3> TEV

poly

<400> 66
Mgt Gly G1
ser Thr I7

Leu Tyr
© 35
Arg Ar
50
Lys va

Phe

Phe
65
Arg ASD-Me

GIn Lys Le
Thr Th

11
ser Cy
130
Gin Th

val
Thr
e
1435
ASD
ASh ASh Ty
&n 61
i9
val Le

210
phe G1

Asn
Ser
Pro

225

Tyr Ser Gl

<210} 67 .

b

Codon-optimized

crergrreaa
acgaaagcga
ccaacaagea
tcttcarngt
tcatcatccy
cgcaacgcga
ctatggttte
ggatccagac
tcgttogtat
¢gaaaaactt
gcotgaacge
agcegtteca
gtcaccacca

Artificial seguence

TEV open reading frame

gggtccgcgﬁ
cggccacacy
toigtteege

.aaaaaatace

catgecgaaa
agaacgtatt
cgatacctct
cazagatagt
ccatrctget

catggagcty

agattctgta
gceggtcaaa

‘tcaccaccat

Artificial sequence :

gattataacc
acttctetgt
cgtaacaacg
acracgetge
gattttcecge
tgoctggtta
tgcacctice
cagtgeggcet
tctaactica
ctgactaace
ctgtgoogty
gaggcgacca
taa

cgatatctic
acggtatcog
gtaccctget
agcagceacct,
cgttcccgea
craccaactt
caagcrctyga
ctccgetggt
ctaacactaa
aagaggeeea
gtcataaggt
agctgatgaa

rotease (S219N) with amino-terminus
istidine .affinity tag

u

=

Gly

d

1
T
u
F
5
s

¢

Gly Phe

r
u
5
u
n

1

Ser ieu. Phe Lys
5

Cys His
20-
iie

Gly
Asn Asn

Lys Ash

Leu
Phe
Gly
Thr

Gly
Thr Asn
Gly Pro
40
Thr Leuy
55

Thr The

70

Ile Ile
85
Lys Phe
100
Asn Phe

Tht pPhe
Lys Asp

Ile
Atrg
Gin
Pro

Gy

Arg Met

Giu Pro

Thr Lys
120
Ser Ser
135

GIn Cys

150

val
185
Thi

Ile

Phe
180
Ala G1n

Trp Gly

Pro val

His
245

Gy

Gly
Ser
Gln
Gly

Lys
230
His

ITe His

val Pro

val
200
Lys

Trp

Misg
215
Glu Ala

His His

Pro Arg
10

Ser

ASP

Glu Asp
phe Ile Ile

Ley val Gln
Gln
75

Asp

Led GIn

Pro Lys
90
Gln arg Glu
105
ser

Metl Ser

Asp Gly ITe
Pro
155

Ser

Gly Ser

Ala
170
Asn

Ser

Lys Phe

1B5
ser

Gly Trp

val Phe Mmet

Thr GTn Leu

235
His -

His
‘ 250

CASH

Tyr Asn Pro
Thr
30

Lys

Gly His

Thr Asn
45

Ser Leu His

60
His Leu Ile

Phe Pra Pro

Glu Ile
110
val

Arg
Ser Met
125
rPhe Trp
140

Leu

Lys

val ser

Phe Thr

Met Glu Leu
199
Leu Asn
205

LYS

Arg

Ash
220
Met

Pro

Asn

Page 58

Glu

tactatttgt
tttcggtecy
ggttcaatct
gattgacgge
aaaactgaag
tcagaccaaa
cggtattTte
gtctacgegt
caactacttt
gcagtgggty
attcatgaac
cgaactggtt

I}e Ser

?hr ser

His Leu

Gly val

Asp Gly
80
Phe Pro
g5
Cys Leu

Ser Asp

‘His Trp
Thr Arg

- 160
Aspn Thr
175
tey Thr

Ala Asp

Glu Glu
val

Leu
- 240

60

120
180
240
300
360
420
480

540

600
660
720
753



<211> 753

Page 59

tgattataac
gacttctcty
ccgtaacaac
cactacgcty
agatrticcg
ttgectggtt
ttgcacctte
tcagtocgge
ttctaacttc
gctgactaac
actgrggoge
agaggcgace

Gly
i5
Asn

Pro
Giu

Pro Phe

Leu val

Thr Leu
80
Met Pro
93
Pro Gin

LYS Ser

Gly Asp .

Cys Gly
160

His ser
175
Pro Lys

val ser

Lys val
Thr

Ala
. 240

<211> 753
<212> DNA .
<213> artificial sequence
<22{> .
<223> Codon-optimized TEV open reading frame
<400> 67 '
argggtcace accatcacca ccatggegaa toictgttca agugtccgeg
ccgatatctt ctactatitg tcatctgact aacgaaagey acggecacac
tacggtatcg grttcggtce gitcatcatt accaacaagce atctgttccg
ggtaccotyg tggttcaatc torgeacgge gtcottcaagg taaaaaatac
cagcageacc tgattgacgg. ccgtgacatg atcatcatcc gcatgecgaa
ccgttcccge asaaactgaa gtttigtgaa ccgcaacgeg aagaacgtat
accaccaact ttcagaccaa aageatgtot totatgettt ccgavracese
ccaagcggty acggtattit ctggaaacat tggatccaga ccaaagatgg
tctecgotgg tgtotacgey tgacggrttc atcgrtggta tccattctge
actaacacta acaactactt tacticcygtlt ¢cgasaaact tcatggaget
caagaggccoc agcagtgggt gtccggtigg cgectgaacg cagattctgr
gytcataagg tatrtcatgaa CaaaCcCcggag gagecgitcc agooggtcaa
cagctgatga acgaactggt ttactctcag taa
<210> 68 S
<211> 250
C <212> PRT :
<213> Artificial Sequence
<220> .
' <223> TEV protease (L56v, S135G, S219N) with
amino-terminus polyhistidine affinity tag
<400> 68 i ) o
Met ‘Gly His His His His His Ris Gly Ggu Ser iLeu Phe Lys
1 5. .1
Arg Asp Tyr Asn Pro Ile Ser ser Thr Ile Cys His Leu ggr
20 25
Ser Asp Gly His Thr Thr ser Leu Tyr ¢ly Ile Gly Pge Gly
- 35 44 4
Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asp Gly Thr
50 _ 55 ' a0
gaT Gln Ser.teu His Gly val phe Lys val tys asn Thr Thr
5 70" 75
“Gin ¢1n His Leu I;e Asp Gly Arg Asp ggt Ile Ile Ile Arg
. B 8 :
Lys Asp Phe Pro Pro Phe Pro GIn Lys Leu Lys Phe aArg Glu
100 105 110
Arg Glu Glu Arg Ile Cys Leu val Thr Thr Asn Phe Gin Thr
i15 ‘ 120 - 125
Met Ser ser Met val Ser Asp Thr Ser Cys Thr Phe Pro Ser
oo 130 135 : 140 K
Gly Ile phe Trp Lys His Trp Ile 6ln Thr Lys asp Gly Gln
145 150 155
Ser Pro Leu val Sgg Thr Arg Asp Gly z?g Ite val Gly Tle
Ala Ser Asn Phe Thr Asn Thr Ash Ash Tyr Phe Thr Ser val
180 185~ 180
Asn Phe Met Glu Leu Leu Thr Asn Gln Giu Ala Gln Gin Trp
195 ‘ 200 205
Gly Trp Arg teu Ash Ala Asp Ser val Leu Trp Gly Gly His
210 215 220
Phe Met Asn Lys Pro Giu Glu Pro Phe GIn Pro val Lvs Glu
225 230 : 235
¢In Leu Met Asn Glu bteu val Tyr Ser Gln
245 250
<210> 69

60
120
180
240
300
360
420
480
540 .
600
660

720
753



<212
<213>

<220>
<223>

<400> 69

atgggtcace
ccgatatctt
tacggtaticyg
ggtaccctoc
cagcagcacc
ccgtrtcecge
accaccaact
ccaagetota
tctoccgotgg
actaacacta
caagaggcec
ggtcataagy
cagctaatga

<210> 70
<211> 250
<212> PRT
<213> Artif

220>
<223>

DINA

Codon-optimized

accatcacca
cttctattty
gtttcggtce
tggttcaatc
tggtcgacyg
aaaaactgaa
ttcagaccaa
acggtatett
tgtctacgeo
ataactactt
agcagrgggt
tattcatgaa
acgaactggt

artificial Secuence

TEV open reading frame

ccatggegaa
tcatcigact
gttcatecatt
tctgeacgoc
ccgtgacatg

gtrtcgrgaa

aagcatgtct
ctggaaacat
tgacggttte
tacttocgtt

gtccogttgg

caaaccygag

ttactctcag

icial sequence

rctotgttea
aacgaaagey
accaacaagc
gtotrcaagy
atcatcatec
ccgcaacgeyg
tctatggttt
tggatccaga
atcgttoggta

ccgaaaaact

cgectgaacyg
gagcegttee
taa '

agggtccgeg
acggceacac
atctgttccyg
taaaagacac
gcatgecgaa
aagaacgtat
ccgataccte
ccaaagatog
tceattetge
tcatrggaget
cagattctgt
agcegytcaa

TEV protease (T175, N68D, I77V, S219N) with

amino~terminus polyhistidine affinity tag

<400>_ 70
Mgt_gTy His
Arg Asp Tyr

Ser Asp Gly

35
50

Tie

val
65 _
Gln Gln His

LyS Asp-Phe
Glu GTu
115
Ser sar
130 =
Ile phe

Arg
Met

"Gy
145 o
Ser Pro Leu

Ala ser Asn
Phe mMet
195
Trp Arg
210
Met Asn

AsSn
Gly

rhe
225

GIn Leu mMet

<210> 71
<211> 753
<212> DNA .

Gin Ser

His His His His His Gly
, 's .

Asn Pro
20
His Thr

Asnt Lys

Leu His
val
85
Pro

Leu
Pro
00
Arg Ile

met val
Trp Lys
val Ser
165
phe Thr
86 -
Glu Leu

Leu Asn-

Lys Pro

Iie.
Thr
His
Gly
70

ASp
Phe
Cys
Ser
His
150
Thr
Asn
Leu
Ala
Gly

Ser ser
Ley
40
Phe

ser

Leu
55
val phe

Gly Arg

Pro Gln
val
120
Thr

Leu

ASp
135
Trp Ile
Arg Asp

Thr Asn
Thr Asn
200
Asp Ser
215

Glu Pro

230

Gy
245

Asn

teu

val Tyr

Glu Ser
10

ser Ile Cys
25 :
Tyr Gly Ile
Arg

Arg Asn

Lys‘va1 Lys

75
Asp Met Ile
80

Lys lLeu

165

Thr Thr Asn

Ser Cys Thr

Gin Thr Lys
155
Phe Ile
170

Tyr

Gly
ASn Phe
185
Gin

Glu Ala

val Leu Trp

Phe Glin Pro
- 235

Glin

250

ser

Lys’

Leu Phe Lys

His Leu Thr
phe
45

Gly

Gly GTy

Asn Thr
60
ASD

Thr Thr

Ile ITe Arg
Glu
110

Thi

Phe Arg

Phe Gln
125
Phe Pro
140 '

ASp

Ser
Gly

val Gly Ile

The val
190
Trp

ser

Gin
205
Gly

Glin
Gly His
220
val Lys Glu

page &0

Gh

tgattataac
gacttctctyg
cecgtaacaac
cactacgcetg
agattttccg
tTtgcctygott
ttgeaccrte
tcagtgrggc
ttctaacttc
gctgactaac
actgtggogt
agaggegace

Gly
i5
Asn

Pro
Glu

Pro Phe

Leu Ley

Thr Leu
80
Met Pro
95
Pro Gln

Lys ser

Ser Asp
Gly
160
Sepr

cys
His
175
Pro Lys

val ser

Lys val

Thr
240

Ala

60

120
180
240
300
360
420
480
240
600
660
720
753



<213>

<220>
<223

«<400> 71

atgggtcacce
ccgatatcrt
tacggtatcg
ggrtaccetyg
cagcageace
ccgttecege
accaccaact
ceaagegaty
tetecgetgy
actaacacta
caagaggecec
ggtcataagg
cagctgatga

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

<220
<223>

72
250
PRY

Codon-optimized

accatcacca
Ctactatttg
gtttecggrcc
tggttcaatce
tgatrgacgg
daaaactgaa

ttcagaccaa.

acggtartet
tgtctacgeg
acaactactt
agcagtoogt
tattcatgaa
acgaactggt

Artificial Sequence

TEV open reading frame

ccatggegaa
tcatctgact
gttcatcart
tetgeacgge
ccgtgacaty
gtttcgtgaa
aagcatgtet
ctggaaacat
tgacggtrtc
racrtcegrt
gteoggttog
caaaccggag
ttactctcag

Artificial sequence

retotgttoa
aacgaaagcg
accgtgaagc
gtcttrcaagy
atcatcatcc
ccgcaacgeg
tctatggttt
tggatccaga
atcgttggra
ccgaaaaact
cgcctgaacyg
gagccgrtcc
taa -

agggtreegeg
acggecacac
atctgriceg
taaaaaatac
gcatgccgaa
aagaacgtat
ccgataccte
ccaaagatgg
rccattetge
teatggaoct
cagattctgt
agccggtcaa

TEV protease (N44V, L5356V, 5135G, S219N) with

amino-terminus polyhistidine affinity tag

<400> 72
met Gly His
l -

His His.

His His His Gly

Glu ser
10

Arg
ser
Ile
val

65
Gin

Lys

Arg
Met

Gly
145

ser
Ala
Asn
Gly
Phe

225
Gin

"ASD

Asp
Ile
50

Gin
Glin
Asp
Glu
Ser
130
Ile
Pro
Ser
Phe
Trp
210
Met

L.eu

<210> 73
<211> 753
<212> DNA .
<213> Artificial sequence

Tyr

Gly
35
Thr

ser

His
Phe
Glu
115
Ser
Phe
Lew
ASn
Met
195
Arg
ASN

Met

Ash
20

His
val
Leu
L.eu

Pro
100

Arg

Met
irp
val
Phe
180
Glu
Lay
Lys

ASh

Pro

Thf

Lys
His

Ile

85 .

Pro
Ite
val
Lvs
ser
165
Thr
Leu

Asn

Pro

Gly
245

I1e
Thr
His

Gly
70

ASp

Phe
Cys
ser
His
150
Thr

Asnh

Leu:

Ala

Glu
230
Leu

Ser
sear
Lau
55

va'tl
G}y
Pro
Leu
Asp
135
Trp
Arg
Thr
Thy
ASp
215
Glu

val

ser
Leu
40
phe
Phe
Arg
Gln
val’
120
Thr
ile
AsSp
ASnN
Ash
200
Ser
Pro

Ty

Thr
25

TYYr
Arg
Lys
ASD
Lys
105
Thr
Ser
é1n
Gly
Asn
185

Gin

val
Phe

ser

Ile
Gly
Arg
Va}
Met
90

Leul

Thr
Cys
Thr
Phe
170
Tyr
Glu
Leu

Gin

Gln
250

Ccys
Ile
Asn
Lys
75

e
Lys
Astt
Thr
Lys
155
Ile
Phe
Ala
Trp

Pro
235

Leu Phe Lys

His Leu Thr
Phe
45

GWy

Gly Gly

AsSnN Tht
60
ASh

Thr Thr

ITe Ile Arg
Glu
110

Thr

Phe -Arg
Gin
125
Pro

Phe

Fhe
140
ASp

Ser

Gly Gin

val Gly Ile

The val
180

TFP

Ser
GIn Gln

- 205
Gly Gly
220
va'l

His

Lys Glu

Page 61

tgattataac
gacttctetg
ccgtaacaac
cactacgetg
agatrtiteceg
ttgectggtt
ttgcaccttc
tcagroegac
ttctaactte
gctgactaac

actgtogggt
agaggcgacc

Gly
15
Asn

Pro
Glu
Pro Phe
teu val
Thr Leu
80
Met Pro
95
Pro Gln

Lys Ser

Gly Asp
Gly
160
ser -

Cys

His
175
Pro Lys

val Ser

Lys val

Thr
240

Ala

60
120
180
240
300
350
120
480
540
600
660
720
753



<220>
<223> Codon

<400> 73

atgggrcace
ccgatatctt
tacogtatcy
ggtacccrgg
cagcageace
ccgrtcecgce
accaccaact
ccaageggty
tctecoctog
actaacacta
~ caagaggecc

-optimized

accatcacea
ctactatttg
gtttcugtcc
tggtrtcadte
tgatrtgacog
aaaaactgaa
ttcagaccad
acggtattt:
tgtctacgcy
acaactactt
agcagtgggt

TEV open reading frame

ccatggcgaa
teatctgact
grtcatcatt
tetgracgge
ccgtgacaty
gtttcgtgaa
aagcatgrct

-ctggaaacat

tgacggtite
tacrioegtt

gtccggttag

tetctgttca
ascgaaagey
accaacaagc
gtcttcaagy
arcatcatcc
ccgcaacgog
tctatgottt
tggatccaga
atcgetggta
ccgaaaaact
cgcctgaacg

ggtcataagg
cagctgatga

<210>
<211
<212>
<Z13>

220>
<223>

<400

Met
1
Arg
Ser
Ile
va'l
65
Gin
LYys
Arg
Met

Gly

145

- Ser
Ala
Asn
Gly
Phe

225
Gln

<2 10>
<211l>
<212
<213>

74
250
PRT

74
Gly His

ASp Tyr

Asp Gly
35

ITe Thr
50
Glin ser

Gln His
Asp Phe

Glu-giu
115

Ser ser

130

ITe Phe

Pro Leu
ser Asn
Phe Met

195
Trp Arg

210
Met Asn

teu Met

75
753
DNA

tattcatgaa
acgaactogt

His
ASh
20

His
Ash
Leu
lLeu

Pro
100

g

Met
Trp
val
phe
180
G?u
Leu
LYsS

Asn

His
5
Pro
Thr
Lys
His
Ile
85
Pro
Ile
val
Lys
Sep
165
Thr

Leu

Asn

Pro-

Glu

245

His
AIWe
Thr
His
Gly
70

ASD
Phe
Cys
S_e r

His

150

Thr
Asn
Leu
ala
Glu

230
Ley

Artificial Seguence

His
Ser
Ser
Leu
55

vat
Gly
Pro
Leu
ASp
135
Trp
Arg
Thr
Thr
Asp
215
Glu

val

arcificial sequence

caaaccggag
ttactctcag

His
Ser
Leu
40

Phe
Phe
Arg
G1n
val
120
Thr
Ile
ASD
Asn
ASn
200
ser
P

Tyr

gageegtted
taa

Gly
Thr
25

Tyr
Arg
LysS
ASp
Lys
105
Thr
Ser
Gin
Gly
ASn
185
GlIn
val
phe

Ser

Glu
i0

ile
Gly
Arg
val
Met
90

Leu
Thr
Cys
Thr

Phe

170

Tyr
Glu
Leu
Gin

Gin
250

ser
Cys
Ile
Asn
Lys
75

Ile
Lys
Asn
Thr
Lys
155
Ile
Phe
Ala
Trp

Pro

235

agggrccgey
acgygccatac
atctgttceg
taaaagacac
gcatgccgaa
aagaacgtat
ccgatacctc
ccaaagatgg
tecattetge
tcatggaget
cagattctgt
agceggrcaa

TEV protease (L56V, N68D,.S135G, S219N) with
amino-terminus polyhistidine affinity tag

Lteu Phe Lys

His Leu Thr
Phe
45

Gly

Gly Gly

Ash
60
ASD

Thr

Thr Thr

Tle Ile Arg

rPhe Glu
110
Thr

Arg
‘GWn
125
Fro

rhe

rhe
140
ASp

Ser

Gly Gin

val agly Tle

Thr val
180
Trp

Ser

Gin
205
Gly

Gn
Gly His
220
vai

Lys Glu

' page 62

tgattataac
gacttctetg
ccgtaacaac
cactacgety
agattttceg
ttgectggtt
ttgeacctte
tcagtgegac
ttctaactic
gctgactaac

actgtgoogt
agaggcgacc

Gly
15
Asn Gly

Pro Phe

Leu val
Leu
B0
Met Pro
95
Pro Gln

Lys Ser

Gly Asp

Cys Gly

s 160
His Ser
175 .
Pro Lys
val . ser

Lys val

The
240

Ala

Pro - -

60

120 -

180
240
300
360
420
480
540
600
660
720 .
753



<220>

<223> Codon-optimized TEV open reading Trame
<400> 75
atggytcacc accatcacca ccatggegaa tototgtica agogtecgeg tgattataac 60
ccgatatctt cttctatittg tcatctgact aacgaaagcg acggecacac gactictctg 120
tacggtratcg gttteggroc gttcatcatt accaacaagc atctgrtteog cecgtaacaac 180
ggtaccetog tggttcaate tctgcacgge gtocticaagg taaaagacac cactacgetg 240
cagcageace tggtcgacgg ccgtgacatg atcatcatec geatgecgaa agattticeg 300
cogttcecge aaaaactgaa gritcgtgaa ccgcaacgeg aagaacgtat tigectggtt 360
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcacctte 420
Ctaagcteig acggtatttt ctyggasadat tggatccaga ccaaagatgg tcagtgegge 480
tctocgetag tgtctacgoy tgacggtttc atcgttggta tccattetge ttetaactte 540
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct geigactaac 600
caagaggoce ageagtogyt gtccggtige cgcctgaacg cagattctgt actgtgoogot 660
ggtcataagg tattcatgaa caaaccggag gagecgttco agecggtcaa agaggcgacce 720
' cagctgatga acgaactggt ttactctcag taa : 753
<210> 76
<211> 250
<212> PRT
<213 Artificial Seguence
<220> : . ' ' B -
© <223> TEV protease {TL7Ss, L5356V, N68D, I77V, SZ19N) with
Camino-terminug polyhistidine affinity tag
<4Q0> 76 :
Met Gly His His H;s His His His Gly ggu Ser Leu Phe Lys ggy Pro
1 _
Arg ASp Tyr %gn Pro.Ile Ser ser ggr Ile Cys His Leu ggr Asn Glu
Ser ﬁsp'ggy'HiS Thr Thr ser zgu Tyr Gly Ile Gly Z?e Gly Pro pPhe
Ile Ile Thr Asn Lys His %gu Phe Arg Arg Asn ggn Gly Thr Leu val
50 , -
val GIn Ser Leu His Gly val pPhe Lys val Lys Asp Thr Thr Thr Leu
65 70 75 80
Gln Gln-His Leu'ggT Asp Gly Arg Asp.ggt ITe Ile ITe Arg Met Pro
C L
Lys Asp Phe Pro Pro Phe Pro Gin Lys Leu Lys Phe Arg Glu Pro Gin
o 160 : 105 110 .
Arg GTu Giu Arg Ite Cys Leu val Thr Thr Asn Phe Gln Thr Lys Ser
: ~115 - 120 125
Met Ser Ser Met val Ser Asp Thr ser Cys Thr Phe Pro Ser Ser Asp
130 135 140
- Gly Ile pPhe Trp Lys His Trp ITe GIn Thr Lys asp Gly Gin Cys Gly
145 150 : 155 ‘ 160
ser Pro Leu val ser Thr Arg Asp Gly pPhe Ile val Gly Ile His Ser |
e 165 : - 170 - 17s .
Ala ser -Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser val Pro Lys
: 180 185 190
Asn Phe Met Glu Leu Leu Thr Asn Gin Glu Ala GIn Gln Trp val Ser
195 - © 200 205 '
Gly Trp Arg Leu Asn Ala Asp Ser val Leu Trp Gly Gly His Lys val
210 215 - 220 :
Phe Met Asn Lys Pro Glu Glu Pro Phe Gln Pro val Lys Glu Ala The
225 - 230 235 240
G6ln Leu Met Asm Glu Leu val Tyr Ser Gin
245 250
<210> 77
<211> 753
<212> DNA
<213» Artificial Ssequence

<220
Page 63



<223> Codon-optimized

<400> 77

atgggtcacc
cegatatett
tacggtateg
ggtacccigce
cagcagcacc
cegttécege
accaccaact
ccaagegytg
tctocgetgg
actaacacta
caagaggcece
ggtcataagqg
cagctgatga

<210> 78

<21%1> 250
<212s PRT
<Z213>

<220>
223>

accatcacca
ctrctatttg
gttteggteo
tggttcaatc
Tggtcgacyg
aaaaactgaa
ttcagaccaa
acggtatitt
tgtctacgeg

acaactactt.

agragteggt
tartcatgaa
acgaactggt

TEV open reading frame

ccatggcgaa
tecatctgact
gttcatcatt
tctgoacgge
ccgtgacatg
gttrcgrgaa
aagcatgtect
ctggaaacat
Tgacggttee
tacttcegtt
gtceggrtgg
caaaccggag
ttactcteag

Artificial Sequence

tetctgttca agggteegey
3aCguaaycg acggecacac
accaacaagc atctgttccg
gtcttcaagg taaaagacac
atcatcatcc geatgeogaa
ccgcaacgcy aagaacgtat
tctatggttt cegatacctc
tggatccaga ccaaagatgg
atcygttggta tccattetge
ccgaaaaact tcatggagct
cgcctgaacy cagatictgt
gageegttcc agcocggteaa
taa

amino-terminus polyhistidine affinity tag

<400> 78
.Mit‘GTy His

Arg Asp Tyr
ser
ITe Thr

50
GIn ser

Ile
val
65
Gin Gﬁn His
Lys

Glu Glu
115

sSer-ser

130

Ile phe

Arg
Met

Gly
145
Ser Pro Leu

Ala ser Asn

Phe Met
195

Trp Arg

210

Met AsSh

Asn
Gly

Phe
225

GIn Leu Met

<210
<2ii>
<212>
<213>

<220>
<223>

79
753
DNA

Asp Gly
v 35

AsplPhe

His His
5

AsSn
20
His

Pro
Thr
AST Lys
Leu His
val
85

Pro

Leu

Pro
100
Arg Ile

Met val
Trp Lys

His His
Ile s
Thr
His
Gly
70
ASD
Phe
Cys
Ser

His

Sar Ser
Ser Leu
L AD
Leu Phe
5%
val pPhe

Gly. arg

Pro Gln

val
12¢
Thr

Leu

ASD
135

Trp Ile

150

Sep
165
Thr

val

Phe
180
Glu Leu

lL.eu Asn

Lys Pro

Glu
245

Asn

Thr
Asn
Leu
Ala
Glu
230
Leu

Al ASD

Thr Asn
ASRH
200
ser

Thr

ASp
<215
Glu Pro

val Tyr

Artificial Seguence

Hié Gly
Sep
25

Tyr
Arg
Lys
ASD
Lys
105
Thr
Ser
Gin
Gly
Asn
185
GIn
val
rhe

Ser

Glu Ser Leu Phe Lys
10

Ile Thr
30
Gly

Cys His Leu

Ile rhe
45
Gly

Gly Gly

Arg Asn Asn Thr
. B0
Lys Asp
75

ile

val Thr Thr

Mat Ile 1le
90

LEU_

Arg

Glu
110
Thr

Lys Phe Arg

Thr Gln
J125
Pro

Asn Phe

Thr phe
140
ASp

Cys ser

Thr Lys Gln
155

e

Gly

Phe val
170

Tyr

Gly 1he

phe Thr ser

194
&ln Trp
205

Gly

G1u'ATa Gin

Leu Trp Gly His

220
val

Pro Glu

235

Gin Lys

Gln
250

Codon-optimized TEV open reading frame

Page 64

val’

tgattataac
gactitctctyg
ccgtaacaac
cactacgctg
agattttcceg
ttgecctgott
ttgraccetce
tcagtgcgge
ttctaacttc
gcrgactaac

actgtogggt
agaggcgace

TEV protease (T175, NG8D, I77v, S135G, S2TON) with -

Gly
15
ASN

Pro
Glu

Pro Phe

Leu Leu

Thr Leu
' 80
Met Pro
95
Pro Gln .

Lys Ser

Gly Asp

Cys Gly
160
His ser
175
Pro Lys

val ser

Lys val

Thr
240

Ala

60
120
180

240 -

300
360
420
480
540
600
660
720
733



<400> 79
atgggcgaat
catctgacta
. ttcatcatta
" ctgeacggeg
cogtgacatga
tttogtgaac
ageatgtere
toggaaacatt
gacggtriea
acttccgtic
teeggtigge
aaaccygagg
tactctcagy

<210> 80
<211> 250
<212> PRY
<213>

<220>
;223>

ctergrtcaa

acgaaagcga

ccgtgaagea
tettcaaggt
tcatcatceyg
cgcaacgega
ctatggrtic
ggatccagac
tcgrtygtat
cgaaazactt
gcotgaacge
ageegrieca
gtcaccacca

gagtecgegt
cggccacacg
tctgtteege
aaaagacace
catgccgaaa
agaacgtatt
cgatacctct
caaagatggt
ceattotget
catggagety

.agattctgta

geeggteasa
tcaccaccat

affinity tag

400> 80
Mgt Gly Glu
Saer Ser Ile
Leu Tyr Gly
APg Arg
50

Lys val

Phe

phe
65
Arg Asp Met

Gin Lys Leu

val Thr Thr
115

5er-cys

130

Gin Thr

‘.Thr

ile
145
Asp Gly Phe

T ASD Asn Tyr
GIn Glu
195
val Leu
210
Phe Gln

Asn
Ser

Pro
225

Tyr Ser Gin

81
753
DNA

<210
<211>
<212>
<213>

<220>
} <223>

Ser
cys
20
Ite
Asn
Lys
ITe
Lys
100
Asn
Thr
LYs
Ile

Phe

- 180

Ala
Trp
Pro

Gly

ASp

Ley Phe
3

His Lau

Gly

AsanTy
Thr
70
ITe
85 -
Phe Arg
Phe

phe Pro

Asb Gly
150
Gly

ser

val
165
Thr

Gln GIn

Gly Gly
val Lys

230
His. His
245

phe’

Ile

§1n-

artificial sequence

Lys
Thr
Gly

Gly

Asn

Firo

T 40

Thr
55

Thr
Arg
Giu

Thr:

ser
135
Gin
Ile
val
Trp

Hisg

215

Glu

His

artificial seguence

Ley
Thr
Met
Pro
Lys
120
Gly
Cys
His
Pro
val
200
Lys
Ala

His

Asp

gattataacc
acttctcigt
cgtaacaacy
actacgctge
gattttcege
tgcctagtta
tgcaccttee
cagtgcgact
tetaacttca
crgactaacce
Ctgtgggoty
gaggcegacec
taa

Pro Arg
10

sSer

ASp

Glu
25
phe

Asp

Ile Ile

val val ¢in
Gln
75

Asp

Leu GIn

Pro Lys
80 .
Gin Arg Glu
105
ser

Met Ser

Gly Ile

Ser Pro
155
ser

Gly

Ala
176
ASN

ser

LYS Phe
185

ser Gly Trp

Vaﬁ Phe Met
Thr 'Gln Leu
235
His
250

His

cgatatcttc
acggtatcgg
gtaccetgot
agcagcacct
cgttcccgea
ccaccaactt
caagceggtga
cteccgetggt
ctaacactaa
aagaggceea
gtcataaggt
agctgatgaa

tretatttg:
tticggrecy
ggttcaatct
ggtcgacggc
aaaactgaag
tcagaccaaa
cggtattric
gtctacgegt
caactactrt
gcagtgggtg
attcatgaac
cgaacrggtt

po?yh1sLid1ne

Tyr Asn

Gly His

Thr val
45
ser Ley
&0
His Leu

pPhe Pro

Glu Arg

Ser Met
125
Phe Trp
140
Leu val
Asi Phe

Met Glu

Arg Leu
: 205
Asn Lys
220

Met Asn

Codon- opt1m?zed TEV open reading frame

Page 65

Pro

Thr
30
Lys

His

va]

Pro
Ile
110
val
LYS
ser
Thr
L.eit
190
ASH
Pro

Giu

TEV protease (Tl?s N44v, L56V, NGBD, I77v, S135G,
S219N} with carbaxyT —terminus

Ile
Thr
His
Gly
ASp
Phe
95

Cys
Ser
His
Thr

Asn

275

‘Leu
Ala
Glu

Ley

Ser
ser
Leu
val
Gly
80

Pro
Leu
ASp
Trp
APrg

160
The

Thr

ASp
Glu

val
240

60

120
186
240

300 -

360
420
480
540
600
660
720
753



<400> 81

atgggtcace
ccgatatert
tacggtateg
ggtaccctgg
cagcagcace
cogrtocege
accaccaact
ceaagcgyty
tetecgctgy
actaacacta
caagaggecce
gatcataagy
cagctgatga

. <210> B2

. =w211s 250
<212> PRT
<213

<220>
<223>

accatcacca
ctictatitg
gtttcggtce
tggttcaatc
tggtcgacgg
aaaaactgaa
ttcagaccaa
acggtatttt
tgtctacgeg
acaactactt
agcagtoggrt
tattcatggt
acgaactggt

ccatggcgaa
tcatctgact
gticatcatt
tctgcacyge
ccgtygacatg
gritcgtgaa
aagcatgtet
ctggaaacat
tgacggtttc
tacttcegtt

-gtccggtryg

gaaaccggag
ttactctcag

artificial sequence

tctotgttoa
aacgaaagcg
accgtgaagc
gtcttcaagy
atcatcatecc
cegeaacgey
tctatggttt
tggatccaga
atcgttggra
ccgaaaaact
cgcctgaacy
gagcegitee
taa

agggtecycyg
acggecacac
atctgttccg
taaaagacac
grcatgcogaa
aagaacgtat
ccgatacctce
ccazagatgg
tccattetge
Tcatggaget
cagatrcigt
agecggteaa

tgattataac
gacttetety
ccgtaacaac
cactacgerg
agattttccg
trtgoctogtt
ttgeacctte
tcagtgegge
ttcCtaacttc
gcroactaac

actgtgogat
agaggcgacc

TEV protease {T175, N44v, L56V, N68D, I77v, 5135G,

5219v) with amino-terminus polyhistidine affinity -

tag
<400> 82
‘Mgt'61y His

Arg Asp Tyr

Sar Asp Gly
R 1)
Ile Thr
30

Gin ser

Ile

va'l
65
Gln Gin His

Lys Asp Phe

Glu Glu
o115

Ser-Ser

130

Ile rhe

Arg
- Met

Gly
145
ser Pro Leu

Ala ser Asn

Phe Met
195

Trp Arg

210

Met val

AsSn
Gly

Phe
225

Gin Leu Met

<210>
<211>
<Z12>

g3
753
DNA

His

Ast
20

His
val
Leu
Ley
Pro

100
Arg

Met

Trp
val
Phe
180
Glu
Leu
Lys

AsHn

His
5
Pro
Thr
Lys
His
val
85
Pro
Ile
val
Lys
Ser
163
Thr
Leu

AsT

Pro

Glu
245

His

Ile

Thr

His
Gly
70

ASD

pha

cys:

Ser

His
150

Thr

ASh

teuy

Ala
Glu
230
Ley

His

Ser

Ser

Leu
val
Gly
PTO
Leu
ASp
135
Trp
Arg
Thr
Thr
ASP

215

Glu

val

<213> artificial sequence

<220
S <223>

His
Ser
Leu
Phe
phe
Arg
Glin
val
120
Thr
Ile
Asp
Asn
ASh
200
Ser

Pro

Tyr

Gly

ser
25

TYr
Arg
Lys
ASD
Lys

105
Thr

ser

Gin
Gly
ASH
185
Gln

val

‘Phe

Ser

Glu
10

Iie
Gly

Arg

val

Met
a0

Ley
Thr
Cys
Thr
Phe
170
Tyr
Giu
Leu
Glin
Gln
250

Ser
Cys
Ite

Asn

Leu Phe

His Leu
Phe
45

Gly

Gly

Asn

- 60

Lys
Ile
LyS
AsN
Thr
Lys
155
Iie
Phe
Ala
Trp

Pro
235

Asp Thr

Ite 1e

Phe Arg
Gln
125
Pro

Phe

Phe
140
Asp Gly

val Gly

Thr ser

Glin
205
Gly

Gin

Gly
220

val Lys

Codon-optimized TEV open reading frame

Page &6

Lys

Thr
30

Gly
Thr
Thr
Arg
Glu
110
Thr
Sar
GIn
Ile
val
190
Trp
His

Glu

Gly
i3

AStt
Pro
Leu
Thr
Met
95

Pro
Lys
Gly

Cys

His

Pro
Glu
Pha
val
Leu
80

Pro
Glin
ser
ASD
Gly

160
Ser

75

Pro
val
LYs

Ala

Lys"

Ser

val

Thr

240

60

120
180
240

306

360
420
480
540
600
660
720
753



- Ser

<400> 83

atgggtcacc
ccgatatctt
tacggtatceg
ggtaccctog
cagcagcace
ceégrocege
accaccaact
ccaagcggety
tCtecgctag
actaacacta
caagaggece
ggtcataagg
cagctgatga

84
250
PRT

<210>
<211
<212>
<213>

<220>
;223>

accatcacca
cticrtattitg
gtttcogtec
tggricaate
tggtcgacyg
daazactgzaa
ttcagaccaa
acogtatttt
tgtctacgeg
acaactactt
agcagtygggt
tattcatgaa
acgaactggt

ceatggegas
tcatctgact
gttcatcatt
tctgcacgge
ccgtgacaty
gtttcgrgaa
aagcatgtct
ctggaaacat
TgacggrtLe
tacttecgtt
gtccggrtag
caaaccggag
ttactcrcag

Artificial Sequence

teteotgttca
aacgaaagcg
accgtgaagce
gtctticaagg
atcatcatcc
cCgeaacgey
tctatggttt
tggatccaga
atcgttggta
ccgaaaaact
cgcetgaacg
gagcegitec
taa

agggtecgeg
acggccacac
atctgttecy
taasagacac
gcatgecgaa
aagaacgtat
ccgataccte
ccaaagatog
tccattetge
tcatggaget
cagattcigt
agccggtcaa

tgattataac
gacttcicty
ccgtaacaac
cactacgery
agatitteceg
trgcetagtt
ttgcacctte
tcagtgegge
ttctaacttc
gctgactaac

actgtggggt
agaggcgacc

TEV protease (T17s, N44V, L56v, N68D, I77v, $135G,

S219N) with amino-terminus polyhistidine affimity -

tag

<400> 84
Mgt Gly His
Arg Asp Tyr
ser Asp Gly
Ile
val GIn Ser
65
Gn GIn His
Lys
Arg Glu Glu
- 113
Ser-ser
130
ITe phe

Met

Gly
145
Pro Leu
" Ala ‘ser Asn
Phe Met
195
Trp Arg
210
Met Asn

ASn
Gly
Phe
225

Gin Leu Met

<210>
<211>
<212>
<213

<220
<223>

85
750
BNA

Asp Phe’

His
5
Pro

‘His

Asn
20 _
His Thr

val Lys

Leu His

His
Ie
Thr
Hi%

Gly

His His
Ser ser
Ser Leu
i.eu Phe

val Phe

70

vat
85
Pro

e

Pro
100
Arg Ile

met val
Trp Lys

ASp
rhe
Cys
ser

His

GTy Arg

Pro Gln
val
126G
Thr

Leu
ASp
135

Trp Ile

150

Ser
165
Thr

val
Phe
180
Glu Leu

Leu Asn

Lys Pro

Glu
245

AsSn

Thr
Asn
Let
Ala
Glu
230
Ley

Arg Asp

Thr Asn
ASN
200
Ser

Thr

ASD
215
Glu Pro

val Tyr

Artificial Sequence

‘Sar

Glu ser
10
Ile

aly

Cys
25
Tyr

Gly 1le

Arg Arg Asn
Lys
75

ile

Lys val

Asp met
90
Lys Leu
105
Thr

LyS

Thr Asn

sSer Cys Thr

Gin Thr Lys
155
phe Ile
170

Tyr

Gly

Asn Phe

185

Gin ¢lu Ala

val Leu Trp

rhe Gin Pro
235
Gin

250

ser

Native TEV open reading frame

{eu phe Lys
: Thr
30

Gly

His Leu
rhe
45
Gly

Gly
Asn Thr
60
AsD

Thi Thﬁ

Ile Ite Arg

phe Glu
110
Thr

Arg

Gln
C125
Pro

Phe

Phe
140
Asp

Ser

Gly G1n

val Gly 1le

Thr ser

180
Gln Trp
205
Gly

Gin
G?y His
220
val

Lys Giu

- .Page &7

val

Gly pro
15
Asn Glu

Pro Phe

Leu val

Thr Leu
80
met Pro
g5
Pro Glin

Lys Ser

Gly Asp

Gly
160
ser

Cys

His
L7y
Pro Lys
val ser
Lys val
Thr
240

Ala

60
120
180
240 -

300 ¢

360
4290
480
540
600
660
720
753



<400> 85

atgcatcacc
atatcgagca
ggtattggat
acactgttog
caacaccica
tttectcaaa
accaacttcc
tcatctgatyg
ceattagtat
dacacasaca
gaggegacagco
cataaagttt
citcatgaatg

<210> 86
<211> 248
<212> PRY
<213>

<220>
<223>

atcaccacca
ccartigtea
ttggtecett
tccaateact
ttgatgggag
agctgaaatt
aaactaagag
gcatattcty
caactagaga
attatricac
agrggotiag
tcatgaacaa
aattggtgta

tggagaaagce
trtgacgaay
catcattaca
acatgotgta
ggacatgata
tagagagccea
catgtctage
gaagcattgg
tgggtteatt
aagecgtgeeg
tggttggcga
acctgaagag
ctcgcaataa

artificial Sequence

polyhistidine affinity tag

<400> 86
Mgtrﬂis His

Asp Tyr Asn

Asp Gly His
Ile
.50
Gin ser Leu
65
Gln His Leu

Asp Phe Pro
Glu Arg
) 115
Ser Mat
130~ -

Phe Trp

Glu
sep

ITe
145
Pro Leu val

_Ser Asn Phe

Phe Met Glu
195

Arg Leuy

230

Asn Lys

Trp

Met
225

Leu Met Asn

<210>
<211>
<212>
<213

<220>
L <223

87
3984
DNA

Thr Asn

His His

5
Pro Ile
20
Thr Thr

lL.ys His

His,G1y.

Ile Asp
g5

Pro Phe
10C
Ile Cys

val ser

L.ys His

His His.
Ser
Ser
Leu
val
70
Gly
Pro
Leu
Asp
Trp

G?yx

Ser Thr

Leu Tyr
40
Phe Arg
55
Phe Lys

Arg Asp

Gin Lys
Thr
120
ser

val

Thr
135

ITe Gln

156

Thr
165
ASR

Ser

Thr
180
Leu Leu

Asn Ala

Pro Glu

Arg
Thr
Thr
Asp
Glu

Asp Gly

Asn Asn
Gln
200
val

ASn
ser
215

‘pro Phe

230

Glu Leu

245

val

Tyr ser

Artificial Sequence

Thr

rtgtttaagy
gaatctgatg
aacaagcact
ttcaaggtca
attattcgca
caaagggaag
atggtgtcag
atccaaacca
gttggtatac
azaaacttca
ttaaatgety
ccttttcage

ser Leu
10
Cys

Glu
e His
25

Gly

ITe Gly

Arg Ash Asn

Va1 Asn
75
Ile

Lys

Ile
90
Lys

Met
Leu Phe
105
Thy

Asn Phe

Cys Thr phe

Lys Asp
155
Ile val
170
Phe

Phe
TYr Thr
185
Glu

Ala Gln

Leu Trp Gly
val

235

GIn Pro

Gln

gaccacgtga
ggcacacaac
tgtttegecg
agaacaccac
tgcctaagga
agcgeatcty
acactagtty
aggatggagea
actcagcate
tggaattgtt
actcagtatt
cagttaagga

TEV protease (S219N) with amino-terminus..

phe Lys

Leu Thr Asn

30
Pro

Phe Gly

Gly Thr
60
Thr

Leu

Thr Thr
Ite Arg
Arg ¢lu Pro
. 110
Gin Thr Lys

C 125
Pro .- Ser
140

Gly

Ser
Gln
Ile

Cys

Gly His
val

ser Pro

190

Gin Trp val
205

aly His

220

Lys

Lys

Glu Ala

Open reading frame encoding BONT/A-TEV

rage 68

Gly

Mat

ttacaacceg
atcgttgtat
taataatoga
gacrttgcas
tttcecacca
tcttgtoaca
cacattceet
grgtggcagt
gaatttcacc
gacaaatcag

gtgggagggce
agcgactcaa

Pro Arg

Glu Ser

Phe Ie

Ley val

Gln
80
Lys

Leu
Pro

Gin Arg

ser Met
Asp G1y
Gly Ser
160
ser Ala
175
Lys Asn

Ser Gly

val Phe

Thr Gin

240

60
120
180

240
300 °

360
420
480"
340
600
660
720
750
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<210>
<211i>
<212>
<213

220>

<223>

88

1327
PRT
artificial sequence

<400> 88
Met Pro Phe val Agn
1

val asp Ile

val
Asp
Ala
65

Asp
Arg
- Arg
val
Arg
145
Ile
Arg
Thr
Gly
t.eu

225
Arg

SGlu

Phe
Lys
Gly

3057

Tyr
Lys
“ASR
Phe
Thr
385
Phe
Lys
Gly

Leu

Lys

Thy
50
Lys

ASTt

Tle
Gly
Ile
130
Sap
GIn
Asn
Phe
Ala
230
ITe
val
val
Ile
Phe
250
Thr
Leu
Phe
Phe
Asp
370
Ile
Asn
Asn
Ile

Tyr
430

Ala
35

phe
GIn
clu
TyYr
ITe
115
ASD
Glu

Phe

Gly

Gly
195
cly
His

phe

Ser

Asp
275
Lys

“Thr

Ley
ASD
val
355
Lys
Tyr
Gly
Phe
Ile

435
Phe

Ala
20

Phe
Thr
val
Lys

Ser

100

Pro
Thr
Glu

Glu:

TYyr

180

phe

Lys
Ala
Lys
Phe
260
Ser
ASp

Ala

Ser

Lys
340
LYS
Ata
Asp
Gin
Thr
420
Thr

Gln

BONT/A-TEV

Tyr
Lys
Asn
Pro

Asp
85

Thr

phe

ASh
Lay
Cys
165
Gly
Glu
Phe
Gly
val
245
Glu
iay
Ile
ser
Glu
325
Leu

Phe

val

G?y‘

Asn
405
Gly

Ser

G1¥

LYsS
Ile
Ile
Bro
val

70
Asn

asp

Trp
Cys

Asn
150

Lys

Ser
clu
Ala
His
230
AShH
Glu
GIn
Ala
Ley
310
ASD
Tyr
Phe
Phe
Phe
390
Thr
Leu

Lys

Gly

Gin
Lys
His
Glu
55

Ser
Tyr
Leu

Gly

Ile

135
Leu

Ser
Thr
ser
Thr
215
Arg
Thr
l.eu
Glu
ser
285
Gin
Thr
Lys
Lys
LYS
375
Asn
Glu
Phe
Thr

Gly
453

phe
Ile
ASnH
40

Glu
Tyr
Leuy
Gly

Gly

120

Asn
val
Phe
Glin
Leu
200
ASp
Ley
Asnh
Arg
ASN
280
Thr
TYT
ser
Met
val
360
Ile
Leu
e
Giu
Lys

440
Gly

Asn
Pra
25

Lys
Gly
Tyr
Lys
Ar

105
ser

val

1la

Gly
Tyr
185
Glu
pPro
TYr
Ala
Thr
265
clu
Leu
Met
Gly

Leu
345

Leu

Asn
Alg
Asn
phe

425
Ser

Gly

TYP
10

Asn
Ile
Asp

Asp

Gly
g Met

Thr

Ile

1le

His

170

Ile
val
Ala
Gly
TyYr
250
rhe

Phe

ASD

Lys
Lys
330
Thi
Asn
Ile
Asn
Asn
410
Tyr
Leu

ASD

Lys
Ala
Trp
Lau
Ser
val
Leu

Iile

Gln

Gly
155
Glu

Arg.

ASp
val
Iie
235
TYF
Gly
Arg
Lys

Asn
315

‘Phe

Glu
Arg
val
Thr
395
Met
LyS
Gly
Lys

ASp
Gly
val
Asn
Thr
Thr

Leu

Asp
Pro
140
Pro
val
Phe
Thr
Thr
220
Ala
Glu
Gly
Leu
Ala
360
val
Ser
ITe
Lys
Pro
380
ASh
Asn
Leu
Gly

Gly
460

- Page 70

Pro
Glin
Ile
45

Pro
Tyr

Lys

Thr

Thr
125
ASp
Ser
ieu
5er
Asn
205
Leu
Ile

Mel

His

Tyr
285
Lys
Phe
val
Tyr
Thr
365
Lys
Leu
Phe
Ley
Gly

445
Tyr

val
Met
30

Pro
Pro
Leu
Leu
Ser
110
Giu
Gly
Ala
Asn
Pro
190
Pro
Ala
Asn
Ser
ASD

270
Tyr

Sapr

Lys
Asp
Thr
350
Tyr
val
ala
Thr
Cys

430
Gly

Asn

Asn
Gin
Glu
Pro
Ser
Phe
e
Leu
Ser
ASD
Leu
175
Asp
Leu
His
Pro
Gly
255
Ala
Tyr

Ile

Gl

Lys

335
Glu

Leu
Asnh
Ala
LyS
415
va'l
Glu

LYs

Gly
Pro
Ary
Glu
Thr
Glu

val

Lys

Tyr
Tie
160
Thr
Phe
Leu
Glu
Asn
240
Leu
Lys
Asn
vai

Lys .
320

Leu -

ASp
Asn
Tyr
ASn
400
l.eu
Ar'g

Asn

ala



Leu
465
Pro
Tht
Leu
AsSR
Ley
545
Asp
Gly
ASN
val
l.eu
625
Lys
- Asn
Phe
“Pro
Leu
705
Trp
Asn
Ash
Tyr
Ser
785
Lys
Pro
Ala
val
Pro
865
Phe
Arg
Ile
Ile
ASR
945
Trp
Tyr

Leu

Asn Asp
Ser Glu
Ser Asp
ITe Gin

5157

Ile ser
530
Mel Pro

Lys Tyr
Lys Sar

Pro Ser
585

ASh Lys

610

val Tyr

ITe Ala

Ile Gly

ser Gly
675

val Leu

690

Thr val

ﬂsb Gl
Thr GIn
Gln Ala

755

Thr Glu
770

Ser Lys.

Phe Leu

Tyr G1y

Leu Leu
835

Asp Arg

850
Phe GIn
Thr Glu
Tyr Glu
Asn Tle
915
Gln Leu
930
Ala Tle
Ite Arg
Thr Ile

AsST Tyr
895

Leu
ASD
Thr

500
Gln

Ile.

Ash
Thr
Arg
580
Arg
Ala
ASD

Asp

Asn

660
Ala

Gly
GIn
val
Iie

740
Glu

Glu

Lew

Asn

Cys
ASnh
485
ASh
Tyr
Giu
Ile
Met
565
Ile
vatl
Thr
phe

Ile

645~

Met
va't
Thr

Thr

Tyr
725

Asp
Ala
Glu
AsSn

Glin

- 805

val

820
Lys

Leu
Leu
TY"r
Sar
800
Gly
Phe
val
Iie

Tie
930

Gly

Lys
Tyr
Lys
ser

Ite
885

Asn,

ser

Ash

Tyr

Pro
965
Asn

GWq

Ile

470

rhe
Ile
Tyr
ASn
Glu
550
Phe

Ala

Tyr
Glu

Thr
630

Thr

Leu

e’

Phe

Ie

710
Lys

Lay
Thr

Lys

Glu

790
Cys

Arg
e
ASp
Lvs

870
Lys

His:

Lys
Leu
Asn
950
Lys

cys

Ie

Lys
Thr
Glu
Ley
Leu
53%
Aryg
His
Leu
Thr
Ala
615
ASp
ITe
Tyr
eu
Ala
695
ASD
Tyr
Ite
Lys
Asn
775
Ser
Ser
Leu
Tyr
Lys
855
Tyr
Asn
Ley
va'tl
Glu
935
ser
Tyr
Met

Ie

val
Asn
Ala
Thr
520
ser
Phe
Tyr
Thr

Phe
600

A1a

Gy
Ile
Lys
Leu
680
Ley
Asnh
Ile
Arg
Ala
760
ASn

Iie

val

Glu
ASD
840
val
val
1le
ITe
Asn
820
ser
Met
Fhe
Glu

Trp

AsSn
ASp
Ala
505
Phe
sar
Pro
Ley
Asn
585
phe
Met
Thr
Ile
AsSp
665
Glu
vat
Ala
val
Lys
745
Ile
Ite
Ash

Ser

‘AsSp

825
Asn

Ash

ASp

Ile
Asp

905"

rhe
Ser
Tyr
Asn
ASD

985
Thr

1000

Asn
Ley
490
Glu
Asn
Asp
Ash
Arg
570
ser
Ser
Phe
Ser
Pro
650
ASD
Phe

Ser

Leu

Thr
730
Lys

Tle

Asn

Lys
Tyr
810
Phe
Arg
Asn
ASn
ASn
890
Ley
ASp
Lys
Gl
Ser
970
Ash

Leu

Trp
475
Asn
Glu
Phe
e
Gly
555
Ala

val

ser

Leu
Glu
635
Tyr
Phe
Tle
Tyr
ser
715
Asn
Met
ASn
Phe
Ala
795
Lau
Asp
Gly
Thr
Glin
875
Thr
Ser
Pro
ITe
ASn
955
Tle
Sep

Gin

ASD
Lys
Asn
ASp
1le
540
Lys
Gln
ASn
ASD
Gly
620
val
Ile
val
Pro
Ile
700
Lys
Trp
Lys
Tyr
Asn
780
Met
Metl
Ala
Thr
Leu
860
Arg
ser
Arg
Ile
Glu
940
rhe
Sepr
Gly

Asp

pPage 71

Leu
Gly
Ile
ASh
523
Gly
Lys
Glu
Glu
Tyr
605
Trp

Ser

Gly
Gly

Glu
685
ala
ATy
Leu
Glu
Gln
765
Ile
Ile
Asn
ser
Ley
B45
Ser
Leu
Ile
Tyr
Asp

8925
val

Leu
Trp

Thr
1005

Phe
Glu
Ser

510
Glu

Gln.

Tyr
Phe
Ala
590
Va]
val
Thr
Pro
Ala
670
Ile
Ash
Ash
Ala
Ala
750
Tyr
ASp
Ash
Ser
Ley
830
Ile
Thr
Ley
Leu
Ala

810
Lys

IWQ

Thr
ASn
Lys
Gln

Phe
Glu
495
Leu
Pro
Leu
clu
Glu
575
Leu
Lys
Glu
Thr

Ala

655-

leu
Ala
Lys
Glu
Lys
735
Ley
ASn
Asp
Ile
Met
815
Lys

Gly

ASP

Ser
Asn
895
Ser
Asn
Leu

Ser

Asn

975
val

Glu

Ser
480
ITe
ASp
Glu
GTu
Leu
560
His
Leu
Lys
Gln
ASD
640
Ley
ITe
Ile
va'l
Lys
720
val
Giu
Gln
Leu
Asn
800
ITe
Asp
Gln
Ile

Thr =
R8O
Leu
Lys
GTn
Lys
Phe
G60
Glu
Ser

Tle



Co<2iix

Lys GTnOArg val val Phe Lys Tyr Ser Gin Met Ile Asn
101

Tyr ITe Asn Arg Trp Ile phe

1025
Asn

ser
Asp
Leu
Asn
1105
Gln
Tyr val Asp

Gly Pro Arg

1155

Leu Tyr Arg
1170
Lys Asp Asn
1185
val
val 6lu Lys
Gin val
123
Cys Lys
1250

‘ser
Lys

Ite
1265

Trp Tyr Asn
Trp Glu phe

val Asp iys

Fhe Asp Lys Glu Leu Asn
1090

Tyr Asp Lys Pro Tyr
1125

val Asn
1140
Gly ser

Gly Thr

1030

Ser Lys Ile Tyr Ile Asnh
1045
Asn Leu Gly Asn Ile His
1060

Gly Cys Arg.Asp Thr His
1075

1095

Gln ser Asn Ser Gly Ile

1110

Tyr
Asn val
val Met

Phe

val Thr ITe Thr Asn Asn

1035

Gly Arg Leuy
' 1050

Ala ser Asn
1065

Arg Tyr

1080

GIu Lys

ile
Gl
Leu Lys Asp

Met Leu Asn

Ile
Asn
Trp
Ile

Phe

1115

Leu

1130

Gly Ile
1145

Thr Thr Asn

1160 -

Ile Ile Lys

Arg

Gly
Ite

Lys

Ile
1020

Arg
Asp Gin Lys
Phe
107

Ile Met

Ile Lys

1085
Lys ASp
1100
Trp

Lau

Gly Asp

Ty Asp Pro

Tyr Met Tyr
115

Ley Asn

1165

Tyr
Tyr

Tye Phe

ser Asp

Leu Asn
1040
Pro Ile
1055
LysS
0

Leu
ASh
Tyr Asp
Leu

1120
Lys

Tyr

ASn
1135
Leu
o
Ser

Lys

Ser

Lys Asn

Gly Phe

1le val

Lys Glu
1245

Ile Leu

1220

val

5

Met

val
ASﬂ

His Gln

Lys

Arg
1180
Tyr Arg
ser ala
Met Lys

‘Leu Gln

1175
Asn

ATa sar G]y Ash

1186

ASh ASp Arg

Ley Ala Thr

val

1195

Ash
1210

Leu Glu Ile Pro

1225

1240
1255

Phe Asn Asn IWe

- 1270

Arg.¢in

Ile Glu Arg Ser

1285

1300

1335

<21{0> 89
1044
<212> DNA

<213

<220>
L 223>

<400> 89

aagcttgtog
tgtagetggy
caccatcact
aatcgtattg
agcggataac
ggcgaatctce
ctgactaacyg
atcattacea
cacggegtct
gacatgatca
cgtgaaccge
atgtcttcta
aaacattgga
ggtrtcatcg
teegttocyga
-ggttggcgee

cctcaaattg

agttcattcc
gagcggeege
tacacggecy
aattccccat
tgttcaagay
aaagegacgy
acaagratct
teaaggtaaa
tcatcogeat
aacgcgaaga
tggtttecga
tteagaccas
Trggtatcea
asaactricat
Tgaacgcaga

Pro val Asp Asp Gly’
1305

1320

Artificial Sequence

grtacaaccgt
ggtagatgac
ataatgctta
cataatcgaa
cttagtatat
tcegegtgat
ccacacgact
gttecegeegt
agacaccact
grcgaaagat
acgtatttgc
tacctcttgc
agatggteag
ttetgertet
ggagctocty
ttetgtacty

ser Lys

Asp Ash

Asn ASp
Asn Gly

Ala Lys

1275
Ser Arg Thr Leu Gy Cys

1280

 cagattgagc

ggttgoggagy
agtcgaacag
attaatacga
tagttaagta
tataacccga
tctcotgtacg
aacaacggta

acgctgrage

titecgeegt
ctggttacca
accrtececaa
tgoggotcte
aacttcacta
actaaccaag

tggagtagic

Tyrll%e Asn
Ala Ser Glin

Asp val G?y
0

123
Gln Giy Ile
1245

Asn Asp Ile
1260

Leu val Ala

val
1200
Gly

ng

Ala
1215
Asn Ley

Thr Asn

Gly Phe

Ser Asn
1280
Ser
1295

Trp Gly GTu Arg ;ro Leu Lys

310
Leu Ala Ala Ala teu Glu His His His His His His

1325 -

Intervening sequence conta?nang transcrwpt1ona1
and transWationai swtes

gcagcteecg
aacgececcatt
attgatatgt
ctcactatag
tadgaaggag
tatcittette
gtatcogttt
cecorgerggt
agcacctggt
tcececgeaaaa
ccaactttea
gcggigacgg
cgerggtgte
acactaacaa
aggeccagea
ataaggtatt

Page 72

cactttagge
gcaccatcat
agctataage

gygaattgto

atataccatg
tattigtcat
cggtecegitc
tcaatetety
cgacggecgt
actgaagttt
gaccaaaage
tattttctgy
tacgecgtgac
ctactitact
gtaggigtcc

-catgaacaaa

60

120
180
240

300

360
420
480
540
600
660
720-
780
840
300
960
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tatgttaaaa
ctggtatatg
attaccattia
gatgatttig
gaaatcgeca
ttgactgtee
tataagtata
aagaagatga
caatataace
tcttcasage
caatgtagty
gacticgatg
cttattggee
cctrttcage

95
898
PRT

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

<220
<223>

<400> 95

Met Pro pPhe
1

val Asp Ile

val Lys Ala
35

Thr Phe

50

“Lys Gln

ASp
ala
65

Asp Asn Glu

Arg Ile Tyr

Arg Gly Ile
113

ITe Asp

C 130

ser Glu

val

Arg
145
Ite Gln Phe

Arg Asn Gly

Thr Phe Gly
' : 185
Ala Gly
210

ITe His

Gly

Leuy
225
Arg val Phe

Glu val ser

Phe ITe Asp
275
Phe Lvs
290
Thr Thr

Lvs

Gly
305
Tyr Ley Lau

Lys Phe Asp

aagtgaacaa
actrtacgga
teattcecta
toggegeoect
ticcagtact
agacgatcga
ttgttaccaa
aagaagcget
agtacacaga
tgaatgaate
tcagctatc:
caagcettaa

aagtogatey.

tytctaaata

ggcgaccgaa
tgasacttet
tattggecct
gatcttttca
cggtacctttr
caacgegec
ctggeteget
ggaaaaccaa
ggaagaaaaqg
tattaacaza
gatgaactecyg
agatgcectt
cttaaaagat
tgtggacaat

val
Ala
20

Phe
Thr
vall
Lys

Ser
100

Pro-

Thr
Glu
Glu
Tyr
180
Phe
Lys

Ala

Lys

Phe
260
ser

ASp

Ala
Ser
Lys
340

NOoCT EHN/A-TEY

Asn
5
Tyr
Lys
Asn
Pro
Asp
85
Thr
Phe
Asn
Let
Cys
165
Gly
Gly
Phe

Gly

val

245
Gly

Leu
ITe
Sap

Glu
325

Leu

Lys
Tie

Pro

artificial sequence

aln
Lys
Ile Wis

Glu
55

val ser

- 70

Asn Tyr

ASp Leu

Trp Gly
Ile
135
Leu

Cvs
Asn
150
Lys Ser

Ser Thr

Glu ser

The
215
Arg

Ala

His
230
Asn Thr

Glu Leu

Gln Glu

Ala ser
295
Ley GIn
310
Asp Thr

Tyr Lys

Phe

tte

ASH
Glu
Tyr
Let
Gly
Gly
120
Asn
VaT
Phe
Gln
Leu
200
ASD
Leu
Asn
Arg
ASn
280
Thr
Tyr
sar

Met

Lys

Gly

gcggegatgt
gaagtctega
gractgaaca
ggcgectgrta
gcgciggegt
agtaaacgta
saagtaaaca
gcagaagega
aataacaica
gegatgatta
atgatccctt
ctgaagtata
aaagtcaaca
cagegecace

Asn Tyr
10

Asn

Lys
Pro Ala
25

Ile Trp

Gly Asp Leu

Tyr Asp ser

Lys Gly val
90

Arg Met

105

ser

Leu

Thr Ile

val z7e Gin

Tie Gly
155
Glu

e

His
. 170
Tyr Ile
185

Glu

Arg

val Asp

Pro ala val
Itle
235

Tyr

Tyr Gly
Ala Tyr
250
Thr Phe
265

Glu

Gly

Phe Arg

Leu Asn Lys

Met Lys Asn

315

Gly Lys phe

330
Thr

Leu Glu

. 345

ttitgggaty
ccaccgacaa
ttggtaacat
tectgetgga
cctatatege
acgaaaaatg
cccagattga
ccaaagctat
acttcaacat
atattaacaa
acggtgtgaa
tttacgataa
acacgctgag
atcaccatca

Asp Pro

Gly G1in
Ile
45

Pro

val

ASn
60
Thr Tyr

Thr Lys
Led fhr
Thr
125
ASD

Asp

Pro
140
Pro ser

val Leu

Phe ser

Thr Asn
205
Thr Leu
220
Ala Ile

Glu Met

Gly His
Leu Tyr
285
ATa -Lys
300
val phe

Ser val

Iie Tyr

page 77

val
Met
30
Pro
Pro
Leu
Leu
Sef
110
Glu
Gly
Ala
ASn
Pro
180
Pro
Ala
Asn
ser
ASp
270
Tyr
Ser
Lys
ASD

Thr
350

ggtggaacaa
aattgecgat
gctgtataaa
atttatcccy
aaacaaagrtt
ggatgaggtg
cctgaticge
tatcaactat
cgacgactta
gticttgaac
acgrctggaa
tcgcggaact
tacagacatc
ccactaa

Asn Gly
Gln Pro

Glu Arg

Pro Glu

sar Thr

Phe Glu
Ite val

Leu Lys

ser Tyr
iWe
160
Thr

Asp

Ley
175
AsSp Phe

JLeu Leu.

His Glu

Pro Asn
240
Gly Ley
255
Ala Lys

Tyr Asn

Tle val

GTu Lys
320
Lys Leu
335

Glu Asp

1929
1980
2040
2100
2160
2220
22807
2340
2400
2460
2520
2580
2649
2697



Asn
Phe
Thr
385
Phe
iys
Gly
CThr
Gly
465
Leu

Pro

. Thf

t,au

 Asn
545

Leu

Asp
Gly
Asn
val
625
- Ley
Lys

" Ash

Phe

Pro
705
Leu
Trp
Asn

Asn

Tyr
785

Ser
Lys
Pro
Ala
val

865
Pro

Phe
Asp
370
Ile
Asn
Asn
Ile
Gly
450
Gly
ASH,

Ser

ser.

ITe
530
Ile
Met
Lys

Lys

Pro’

610
Asn

val

Ie

1Te

Ser

val
355
LYS
TYr
Gly
phe

ile
435

Ala

Gly
ASp
Glu
Asp
515
Gin
Ser
Pro
Tyr

ser
595

Ser

Lys
Tyr

‘Ala

Gly
675
Gly

690~ -

val

Thr

AsSp

Thr
Gln
770
Thr
ser
Phe
Tyr
Ley
850
ASP

Phe

Leu
val
Glu
Gin
755
Ala
Giu
Lys
Ley
Gly
835
Leu
Arg

Gln

Lys
ala

Asp

Gin

Thr
420
Thr

Arg
Gly’

teu
ASD
500
Thr
Gln
Ile
Asn

Thy

580

Arg
Arg
Ala

ASp

ASp

660
ASh

Ala
Gly
Gin
val
740
ITe
Glu
Glu
Ley
Asr
820
va'
Lys
Leu

Leu

Phe
val
Gly

Asn
405

Gly

ser
Lys
Ser
Cys
485
ASn
Asn
Tyr
Glu
Ile
565
Met
Iie
val
Thr
Phe
645
Ile
Met
val
Thr
Thr
725
Tyr
ASp

Ala

Glu

Asn
805
Gln
Lys
Tyr
LYS

ser

885

Phe
Phe
Phe

-390

Thr
l.eu

LYS

ser-

Gly
470
iTe
Phe
e
Tyr

Asn

5350

Giu
Phe

Ala

Tyr
Glu
630
Thr
Thr
Leu
Iie
rhe
710
Ile

Lys

Leu

Thi
LYS
730
Glu
Cys
Arg
ITe
AS

870
Lys

Lys
Lys
375
Asn
Glu
phe
¢y
Ala
455
Gly
Lys
Thr
Glu

‘Ley

535
Leu

A i“g
His
Leu
Thr
615
Ala
ASp
Ile
Ty
Leu
695
Ala

ASp

“Tyr

Ile

Lys
775

‘AsH

Ser
ser
teu

Tyr
855

D Lys

TYr

val
360
Ile
Ley
e
Glu
Ast
440
Arg
Gly
val
Ash
Ala
520
Thr

ser

Phe

Tyr
Thr
600
Phe
ala
Glu
ile
Lys
680
Leu
Leu

AsSh

Ile

ArG
760
Ala
ASh
Ite

val

Glu

840
Asp

va'l

val

Leu
AsSh
Arg
AsN
Phe
425
l.ey
Lvs
Gly
Asn
ASD
505
Ala
phe

Ser

Pro.

Leu
585
Asn
Phe
Met
Thr
Ile
665
Asp
Glu
val
Ala

val

745

Lys
Ile

Ile

Asn
Ser
B25
ASD
ASn

Asnh

ASp

Asn

Ile
Asn
Asn
410
Tyr
Tyr
Arg
ser

Asn
490

Leu

Glu
Ash
Asp

Asn

Arg
val
Thr
385
Met
Lys
Phe
-Lys
Gly
475
Trp
Ash
Glu
phe
Ile

555
Gly

570

Arg
Ser
Ser
Phe
Ser
650
Pro
Asp
Fhe
ser
Ley
730
Thr
Lys
Ile
Ash
Lys
R10
Tyr
Phe
Arg
ASn

Asn
890

Ala

val

ser
Ley
635
Glu
Tyr
Phe
Ile
Tvr
715
ser
ASnN
Met
Asn
Phe
795
Ala
Leu
AsSp
Gly
Thr

875
Gln

Lys
Pro
380
Asn
Ash
Ley
Glh
ASH
460
Gly
ASp
Lys
Asn
Asp
540
Iie
Lys
Gln
ASN
AsD
620
Gly
val
Ile

val

Thr
365
Lys
Leu
Phe
Lei
phe
445
Gin
Gly
Leu
Gly

e
525

Asn

Gly
LyS
Glu
Glu
605
Tyr
Trp

Ser

Gly-

Gly

" BBS

Pro
700
Ile
LYS
Tro
Lys
TYr
780
ASH
Met
Met

Ala

Thr
860
l.eu

Arg

page 78

Glu

Ala

Arg

Ley
Glu
765
GIn
Ile
Iie
ASN
ser
845
Leu
Ser

His

Tyr
val
Ala
Thr
Cys

430
Gly

Ala

Gly
Phe
Glu
510
Ser
G}a
Gln
Tyr
Phe
500
Ala
vai
val
The
Pro
670
Ala
Ile

Asn

lLeu
Asn
Ala
Lys
415
vai
Gly
Leu
Sar
phe
495
Glu
Letl
Pro
Leu
Glu
575
Glu
Leuy
Lys
Glu
Thr
655
Ala
Lau
Ala
Lys

GTu
735

Lys

Leu
ASD
ASD
Ile
835
Met
Lys
Gly
Asp

His

- 895

Ash
Tyr
Asn
400
Leu
Arg
Phe
Ala
Ala
480
Ser
e

ASD

Glu

alu
560
L&l
His
Ley
Lys
Gin

640
ASD

Leu

ITe
1le
val
720
Lys

val |
Glu

Gln
Leu
800
AST
Ile
Asp
Glin
Ite

830
His
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<400> 97
Met Pro Phe

1.
val

val
ASp
Ala
€5

Asp
Arg
Arg
val
Arg
45
Ile
Arg
Thr
Gly
[Leu
225
Arg
Glu
Phe
Lys

Gly
305

Tyr.

Lys
Ash
Phe
Thr
385
Phe
Lys
Gly
Let
Gly
4G5
S Lay

PO

Thr:

Leu

Asp
Lys
Thr

50
Lys

Asn

Ite
Gly
Ile
130
Ser
Gln
Asn
Phe
ala

210
Ile

:Vaj

val
Ile
Phe
2590
Thr

Ley

phe-

Phe

ASp

370
Tyr

Ile
ASnh

Ash

Tle

Arg
450
Gly
Asn
ser
Ser

ile

Ile

Ala
35

Phe’

Gln
Glu
Tyr
Ite
115
Asp
Glu
Phe
Gly
Gly
195
Gly

His

‘Phe

ser

ASD
273
LYS

Thr

Leu
Asp
val
35%
Lys

Gly
phe
Ile
435
Arg
Gly
ASD
Glu
ASp

515
Gln

val
Ala
20

phe
Thr
val
Lys
ser
100
Pro
Thr

Glu

Glu

TY?
180

Phe
Lys
Ala
Lys
Phe
260
sar
ASD
Ala

Ser

Lys

340

Lys
Ala
Asp
Gln
Thr

420

Thr
Ite
Gly
Leu
ASD
500
Thr

Gln

Asn
Tyr
Lys
Asn
Pro
ASp
Thr
Phe
Asnh
Leu
Cys
165
Gly
Glu
Phe
Gly
val

245
Gu
Len
e
ser
Giu
325
Ley
rhe
val

Gly
Asn

403
G}y

Ser

Ar‘g-—

Ser
Cys
485
Asn

ASn

Tyr

Lys

Ile
Ile

Pro

Gln
Lys
His

Glu

© 55

val
70

ASn
ASp
Trp
Cys
Asn

150
LYS

Ser

Glu
ala

His

230

Asn
Glu
Glin
Ala

Leu

310
ASp

Tyr
Phe
Pha
Phe
390
Thr
Let
Lys
Pro
Gly
470
Ite
Phe
e

Tyr

Ser
Tyr
Leu
Gly
Ile

135
Leu

Sser
Thr
Ser

Thr

215
Alg

Thr
Leau
Glu
ser
295
Gln

Thr

Lys
Lys
375
Ash

Glu

_Phe

Glu

Lys
455
Gly
Lys
Thr
Glu

Leu

Phe
Ile

Asn

Glu

Tyr
Leay
Gly
Gly
120
Asn
val
Phe

Glin

Lay.

200
Asp

tey
Asn
ATg
Asn
280
Thr
Ty
Ser
Met
val
360
Ile
Leu
Ile

Glu

Asn’

440
Ley

Gly
vai
Asn
Ala

520
Thr

ASh
Pro
25

Lys
Gly
Tyr
Lys
Arg
105
ser
val

Ile

Gly.

Tyr
185
Glu

Pro

Tyr

Ala
Thr
265
Glu
Lau
Met
Gly

Ley

‘345

Leu
AST
Arg
AsSn
Fhe
425
Leu
Lys
Gly
Asn

Asp
505

Ala

Tyr
10

Asnh
Ite
ASD
AsSp
Gly
a0

Met
Thr
Ile
ITe
His
170
Ile
val
Ala
Gly
Tyr
250
Phe
phe
Asn
Lys
Lys
330
The
Asn
Ile
Ash
Asn
410
Tyr
Tye
Trp
Ser
ASH
490
et

Glu

. ASn

Lys
Ala
Trp

Leu

ser

val

Leu

e

Gin
Gly
155
Glu
Arg
Asp
val
e
235
Tyr
Gly
Arg

Lys

ASn

315
Pha

Giu
Arg
val
Thir
395
Met
Lys
Phe
ASp
Gly

ASp
Gly
val
Asn
Thr
Thr
Leu
Asp
Pro
140
Pro
val
Phe
Thr
B
Ala
Glu
Gly
Ley
Ala
Jal
Ser
e
Lys
Pro
380
Asn
AsN
Leu
GIn
Asn

460
Gly

475

Trp
ASN
GTu
phe

ASD
Lys
Ash

ASD

Page 80

Pro
Gin
Ile

45
Pro

Tyr.

Lys

The

Thr
125
ASp
Ser

Leu

ser

ASDN
205
Leu
Ile
Met
His
Tyr
285
Lys
Phe

val

va'l
Mat
30

Pro
Pro
Leu
Leu
ser
110
Glu
Gly
Ala

Asn

Pro

190
Pro

Aja
AsSn
ser
ASD
270
Tyr
Ser
Lvs
Asp

yr Thr

Thr
365
Lys
Ley
Phe
Ley
Tyr
445
Glin

Gly

Leuy
Gly
Tle

525
Asn

350
Tvyr

val

Ala’

Thr
Cys
430
Gly
Ala
Gly
Phe

Glu
510

Ser

AsSh
15

Gln
Giu
Pro
ser
Phe
ITe
Leu
ser
ASDH
Leu
175
ASD

Leu

His

Pro
Gly
255
Ala
Tyr
Ite
Glu
Lys
335
Glu
Lay
Asn
Aia
Lys
415
val
Gly
Leu
Ser
Phe
4G5
Gliu

Ley

4 Pro

Gly
Pro
Arg
Glu
Thr
Glu
val
Lys
Tyr
Ile
160
Thr
Phe
Leu
Glu
ASn
240
Leu
Lys
ASn
val
Lys

320
Ley

Asp
ASH
Tyr
Asn
400
Leu
Arg
Phe
Ala
Ala
480
Sar
Ile
ASH

Glu



Asn
545
Leu
AsD
Gly
Asn
val
625
Leu
LyS
ASD
Phe
Pro
705
- Leu
Trp
ASH
Ash
TY#
785
ser
©Lys
rro
Ala
val

865
Pro

<2 10>
<211>
<212>
<Z213>

<220
<223>

530
Ile

Meat
Lys
Lys
Pro
610
ASn
val
Ile
Ile
ser
690
val
Thr
Asp
Thr
Gin
770
Thr
Ser
Pha
Tyr
L.eu

850
ASp

Phe -

- His

98
32
DN

ser
Pro
Tyr
Ser
595
ser
Lys
Tyr
Ala
Gly
675
Gly
Leu
val
Glu
Gin
755
Ala
Glu
Lys
Leu

Gly

-835

Ley
Arg
GIn

His

Tle Glu

Asn

535
Leu

550

Ile
565
Met

Asnh

Thr
580
Arg Ile

Arg val

Ata Thr
Phe
645
Tle

ASp

ASD
660
Asn Met

Ata val

Gly Thr
Thr
725
Tyr

Glin
val
740
Tle Asp

Glu Ala

Glu Glu
Asn
BOS
GIn

Leu

Asn
820
val Lys

Lys Tyr

Leu Lys

Glu
Phe
Ala
Tyr
Glu
630
Thr
Thr
Leu
ITe
Phe
710
Iie
Lys
l.eu
ils
Lys
790
Glu
Cys
Arg
Ile

ASD

Arg
His
Ley
Thr
615
Ala
Asp
Ile
Tyt
Ley
695
Ala
AsSp
Tyr
i]é
Lys
775
Asn
sar
Ser
Leu
Tyr
855
Lys

870

Leu ser
‘885
His His

900

0
A

Lys Tyr

His

Artificial sequence

Ser
Phe
Tyr
Thr

600
phe

A1a

Glu
ITe
Lys
680
Leu
Ley

Asn

Ile.
745

Arg
760
Ala
Asn
Ile
val
Glu

840
Asp

val

val

ser
Pro
Leu
585
Asn
Phe
Met
Thr
Ile
665
Asp
Glu
val

Ala
val

Lys
Ile
e
ASh
Ser

825
Asp

AsSn :

Asn

Asp

Asp
Asn
570
Arg
ser
ser
Phe
Sef
650
Pro

Asp

Phé

Ser

ey

Ile
555
Gly
Ala
val
ser
Leu
635
Glu
Tyr
pha
TTe
Tyr
715
sar

Asn

. Met

ASH
Phe
795
Ala
Leu
Asp
Gly

Thr
875

N Gin

DNA fragment encoding a di-chain loop

comprising an integrated TEV protease
site-Galanin binding domain

<400> 98

‘gaatictaca
ctgtacttec
gttertgetg
gtgcttcagt
ttcaccaacg
gaagaaaaca

<210> 99

agetygetoty
agggerggac
gtggcogtog
gtatciaget
acctgaacaa
tcagtctaga

cgtggacgge atcattacct
tttgaactct getggrtatc
ctctggeggt ggcggtageyg
taacaactgg gattiattct
aggtgaagaa atcacctcag

540
Ile

Lys
Gin
Asn
Asp
620
Gly
val
Ile
val
Pro
700
Ila
Lys
Trp
Lys
TYyr
780
Asni
Met
Met
Ala
Thr
860
Leu

Arg

Gly
Lys
Glu

Glu
605

Tyr‘

Trp
ser
Gly
Gly
685
Glu
Ala
Arg
ler:
Glu
765
Gln
Ile
ITe
Asn
Sar
845
Leu
Ser

Leu

region
cleavage

Gin
Tyr
Pha
580
Ala
val
vai
Thr
Pro
670
Ala
Ile
Asn
ASnh
Ala
750
Ala
Tyr
ASD
AST
ser
B30
Leu
Ile
Thr

Leu

ccaazactaa
teotgggece
gcagtggcyg
tcagceegag
atactaacat

Page 81

Giu
560
Ley

Leu

Glu
575
Glu His

Leu Leu
Lys Lys
&lu Gin
640
Thr Asp
655
Ala Leu

Leit Ile

Ala Ile

val
720
Lys

Lys

Gy
735
Lys val

tey Glu

Asn Gln

AsSp Leu
BOO
ITe asn
815
Met Ile

LyS Asp

Gly G1n
Ile
880
Thr

Asp

ser
895

atctgaaaac
acatgcogtt
ttctgcacta
tgaagacaac
CGRagCagee

60
120
180
240.
300
320
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tataaagaty
atcccggaaa
aaagttttga
gaggtgtata
attcgcaaga
aactatcaat
gacttatett
ttgaaccaat
¢toggaagact
ggaactctta
gacatccctt
taa

<2310
<231l
<2125
<213>

<220
<223

<400>
Met Pro
1

~val

101
800
PRT

GallH

101

Phe
Asp Iie
Ala

35
Phe

val Lys
Thr
50
Lys

Asp
Ala Gln
65

ASp

Asn- Glu

Arg Ile Tyr
e
115
Asp

Arg Gly
Ile
130
ser

val

Arg Glu
145

Ite Gln

Arg Asn-G1y
Phe

Thr Glg

195
Gly Ala Gly
210
ey Ile His
225 '
Arg

val Phe

Giu val Ser

Phe Ile AS
275
Phe Lys
290

Thr

Lys
Gly Thr
305
Tyr

Leu Leu

Lys Phe ASp
val

355

Asn Phe

Phe

p oSer

attttgtogy
tcgecatted
ctgtecagac
agtatartgt
agatgaaaga
ataaccagta
caaagctgaa
gtagtgtcag
tcgatgcaag
ttogctaagt
ttcagetgte

N/A-TEV

Ly
17

va'l
ala
20

Phe

Asn
5
Tyr

Lys IT

Thr Asn

val Pro .
Asp
85

Thr

Lys
ser

100
Pro

Phe
Thr
Glu
clu
Ty
180
Phe
Lys
Ala
val

245
Glu

Lys

Phe
260
l.eu

Asp Tle

Ala Sser

Glu
325
Leu

Ser

LYS
340

Lys Phe

cgeeetgate
agtacteggt
gatcgacaac

‘taccaactgg

agcgerggaa
cacagaggaa
tgaatctatt
ctatctgatyg
ccttaaagat
goatcgetta
taaatatgig

ttttcagygcg
accrttgoge
gegotcagta
ctcgctaaag
aaccaagcag
gaaaagaata
aacaaagcga
aactcgatga
geccttotga
asagataaag
gacaatcagc

ctgttatect
tggtgtecta
aacgtaacaa
taaacaceca
aagcgaccaa
acatcaactt
tTgattaatat
tceccttacyg
agtatattta
tcaacaacac
gecaceatca

Pro

Aartificial sequence

s-Gln

e Lys
e His
Glu
55

1 ser
Ty
Leu
Gly
Ite
135
Leu
ser
r The
Ser
Thr
215
Arg
Thr
Leu
Glu
ser
285
Glr
Thr
Lys

Lys

Phe
Ile
ASh
40

cTu
Tyr
Lat
Gly
G3
120
Asn
val
Phe
Gln
Leu
200
ASp
Leu
Asn
Aryg
ASn
280
Thr
Tyr
Ser
Met

val
360

Tyr

AsSh

P{O

25

Lys
Gly
TYr
Lys

Arg
105

y- Ser

vaT

Ile

Gly

185
Glu

Pro

Tyr

Ala

Thr

265

Glu
Leu
Met
Gly
Leu
345

Leu

TYyr
10
Asn

Lys Asp Pro

Ala Gin

Ile
45
Pro

Ile Trp

Asp Leu

Asp ser Tyr

Gly val
90
Met

Lys

Leu Thr

Thr
125
Asp

The Ile

Ile Gin

Ite Gly
155
Glu

Ser

His
170
Ile

Leu

ARG

vai Asp Asn

205
Leu

Ala val

ITe Ala Ile
235

Tyr

Gly
TYr Glu
250
Phe

Met

Gly Gly His

fPhe Arg Leu Tyr

285
Ala Lys
300

val

Asn Lys

Asn Phe
315
Phe

Lys
Lys val
330
Thr

Ser

Glu Ile Tyr
Thr

365

ASn Arg Lys

page 83

va'l
Met
30

Pro

Pro
Leu
Ley

Ser
110

Glu

Gly
Ala
Asn
PIro
190
Pro
Ala
Asn
Sar
Asp
278
Tyr
Ser
Lys
Asp
Thr

350
Tyr

gctggaattt
tatcgcaaac
aaaatgggat
gattgacctg
agctatrtate
caacatcgac
taacaagttc
tgtgaaacgt
cgataatcge
grtgagtaca
ccatcaccac

st Gly

6ln pro
Glu
Pro
Ser
Phe
95

Ile
Leu
ser
ASD
Ley
175
ASD
L.eu
Hiﬁ
AsSh
240

L.eu

Pro

Gly
255
Ala Lys

Tyr Ash

Ite val

iys
320
Leu

Giu

LyS
335
Glu Asp

Leu Asn

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2703



Phe
Thr
385
Phe
Lys
Gly
Trp
Leu
465
. Sep
Phe
Glu
Leu
Pro
545
Leu

Giu

G?u'

Ley
Lys
625
Glu
Thr
ATa
Leu
Ala
- 705
LyS
Glu
Lys
Leu
Asn
785
Asp
e
Met
Lys
Gly
865
ASD

His

Asp
370
Ile
Asn
Asnh
Ije
Thr
450
Ala
Ala
Ser
Ile
ASp
530
Glu
Glu
Leu
His
Ley
610
Lys
Gin
Asp
L.eu

Ile
690

Ite

val
Lys
val
Giu
770
Glin
L.eu
Asn
Ile
Asp
850
Gln

e

His

Lys
TVF
Gly
phe
Ile
435
.eu
Gly
Ley
Pro
Thr
515
Leuy
Ash
Leu
ASp
Gly
585
Asn
val
Ley
Lys
Asn
675 -
Phe
PO
Leu

Trp

Ash

755
AsST

Tyr
ser
LyS
Pro
835
Ala
val
Pro

His

ala
Asp
Gln
Thr

420

Thr
Asn
Gly
val

Ser
500
Ser
Iie
Ile
Met
Lys
580
Lys
Pro
Asn
val

Ile
660
Iie
Ser

vat

Thr

Asp
740
Thr
Gln
Thr
Ser
Phe
820
Tyr
Leu
ASD
Phe

s
900

val
Gly
Asn

405
Gly

Ser

Ser
Gly
Leu
485
Glu
ASD
G1n
Ser
Pro

565
Tyr

Ser

Ser
Lys
Tyr

045

Ala
Gly
Gly
ey
val
725
Glu
Gln
Ala
Glu

Lys

805"

Ley
Gly
Leu

Arg

Gin

885

Phe
phe
390
Thr
Leu
LYS
Ala

Gly

470

Gin
Asp
Thr
Gin
Tle
550
Asn

Th

Arg

Arg

Ala

630

Asp

AsSp

Ash

Ala
o
Gin
val
Iile
Ghu
Glu
790
Leu
AsSn
val
Lys
Leu

870
Leu

Lys

375

ASI
Glu
Phe
Thr
Gly

455

Ser
Cys
Asn
Asn

Tyr
535

G

Ile
Met

Ite

Val

615
Thr

Phe
ile
Met
val

695

Thr
Thr
Tyr
ASp
Ala

775
Glu

ASN

Glin
Lys
Tyr
855
Lys

Ser

Ile
Leu
Ile

Glu

Lys
440

Tyr

Gly
Ile
Phe
Ile
520
Tyr
ASn

Glu

Phe-

Ala
600
TYr
Giu
Thr
Thr
Let
680
ITe

Phe.

ITe
Lys
Leay
760
Thr
Lys
Glu
Cys
Arg
840
Ile
ASD

Lys

ASn
Arg
ASn
Phe
425
Sar
Leu
Gly
Lys
‘Thr
505
clu
l.eu
Ley
Arg
His
585
Leu

Thr

A]a'

Asp
Ile
665
Tyr
Leu
Ala
ASD
Tyr
745
Ile
Lys
Asn
Ser
Sep
825
Leu
TYr
Lys
Tyr

Tle

ASn

Ast
410
Tyr
Glu

Leu

Gly

val
430
ASD
Ala
Thr
Ser
Fhe
570
Tyr
Thr
Fhe
ala

Glu
650

‘Tle

LYS
Leu
ey
AST
730
Ila
Arg
Ala
ASn
Ile
810
val
Glu

ASp

val

val
890

val
The
395
Met

Lys

Asn

Gly
Gly
475
Asn
ASp
Ala
Phe
Ser
555
Pro
Leu
ASn
Phe
Met

635
Thr

Ile

AsSp
Glu
val

715
Ala
val

Lys
Ite
Ile
785
Asn
ser
Asp
Asn
ASn

875
ASD

Pro
380
Asn
Asn
Leu
Leu

Pro

460

sar
Asn
Ly
Glu
Asn
540
Asp
Asn
Arg
Ser
ser
620
Phe
ser
Pro
ASp
Phe
700
Ser
Leu
Thr
lL.ys
Ile

780

Asn
Lys
Tyr
Phe
Arg
860
ASh

Asn
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Lys
Leu
Phe
Leu

Tyr
445

His

Gly
Trp
Asn
Glu

525
Phe

Ile

Gly
Ala
val
605
Ser
Ley
Giu
Tyr
Phe
685
Ile
Tyr
Ser
ASn
Met
765
Asn
Phe
Ala
L.eu
Asp
845
Gly
Thr

Glin

val
Ala
Thr

Cys
430

Phe

Ala

‘G1y
AsDp

LyS
510
Asn
ASp
Ile
Lys
GIn

580

Asn
ASp
Gly

va'l

e

670
val

Pro
Ile
Lys
756
Lys
Tyr
Asn
Met
Met
B30
Ala
Thr
Leu

Arg

ASn
Ala
Lys
val
GTn
vat
Gly
Leu
495
Gly
Ile
Asnh
Gly
Lys
575
Glu
Glu
Tyr
Trp
ser
655
Gly
Gty
Glu
Ala
Arg

735
ey

S

Glin
Ile
ITe
815
AST
Ser
Leu
Ser

His

885

Tyr
Asn
400
Leu
Asp
Gly
Ala
Gly
480
Phe
Glu

Ser

Glu

Gin

560

TYr
Phe
Ala
va'l

val

640
Thr
Pro

Ala
Tle
Asn

720
ASh

Ala
ala
Tyr
Asp
800
Asn
sar
Leu
Tie
Thr

880
His



102
314
DINA

<210>
<211
<212
<213

<220
<223

Artificial sequence

DNA fragment encoding a di-chain loop

region
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comprising an integrated TEV protease cleavage
- site-Nociceptin binding domain :
<400> 102 ,
gaattctata agctectgtyg tgtccgoggt attatcacca gcaaagaaaa cctgtactrc
cagttcggtyg gttttaccgg cgetcgtaaa tcigcacgta aacgcaagaa tcaggotctg '
grtggtgges gtogctctgy toglgocgot ageggoggty goggttictoc gotcaatgat
" ttatgeatca aggigaacaa ctgggacttyg ttittcotcte catctgaaga taattttact
aacgacttga acaaaggaga ggaaattact tccgatacca acatcgaage agcggaagag
aatattagtc taga _ . :
<210> 103
<211> 104
<212> PRT :
<213> Artificial Sequenc
<220> | -~
<223> Di-chain Toop region comprising an integrated TEV
protease cleavage site-nociceptin binding domain
<400> 103 ' o
Glu Phe Tyr Lys Lgu Leli Cys val Arg Ggy Ile Ile Thr Ser Lys Glu
i . ‘ . 1 : ‘ C1s
Asn teu Tyr.;ge Gin pPhe Gly Gly Phe Thr Gly aAla Arg g%s ser Ala
. : 25
Arg Lys égg Lys Asn ¢In Ala Lgu Ala Gly Gly Gly Gly ser Gly Gly
' : 4 45
Gly Géy Ser Gly Gly Gly g;y Ser Ala Leu Asn Asp Leu Cys-Ile Lys
5 60
val Asn .Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr
&5 : : 70 75 80
Asn Asp Leu Asn Lvs Gly Glu G¢lu Ile ghr Ser Asp Thr Asn Ile Glu
85 . : 0 95
Ata Ala Glu Glu Asn Ile Ser Leu
L <100 :
<210> 104
<211> 314
<212> DNA _
<2313 Artifieial Sequence
220> ° ‘ . )
<2Z3> DNA fragment encoding a di-chain Joop region
comprising an integrated TEV protease cleavage
site-Dynorphin binding domain
<400> 104 : .
gaattctata agcetectgtg tgiccgtggt attatcacca goasagaaaa ccotgtacttc
cagtatggcg gtttoctgeg tcgcattcgt ccraageita aatgggataa ccaggotott
gctgotggty gtggcetctygy tugtogcggt ageggcguty gtggtictgc actcaatgat
ttatgtatca aggtgaacaa ctoggacttyg ttittctctc catctgaaga taattttact
aacgacttga acaaaggaga ggaaattact tccgatacca acatcgaage agcggaagag
aatattagtc taga o
<210> 105
<211> 104
<212> PRT
<213> Artificial Sequence

60
120
180
240
300
314

60
120
180
240 .
300
314



Co<212>

<220>

<223> Di-chain loop region comprising an integrated TEV
‘protease cleavage site-Dynorphin binding domain

<400> 105
Giu Phe Tyr

Asn Leu Tyr

Ley Lys Trp

35

Gly Gly Ser
50

val Asn

65

© Asn Asp

Asn
Leu
Ala Ala Glu

<210
<211

106
750
DNA
<213>

<220>
<223>

<400> 106
ccatggatog
actattrgtc
ticggiccyt
gttcaatctc
gtcgacggec
aaactgaagt
cagaccaaaa
ggtattrtct
tcracgegty
aactactta
cagtoggtgt
ttcatgaaca
gaactggttt

107
3791
DNA

<210>
<Z21i>
<212»
<213

<220>
<2Z3> ORF

<4Q0> - 107
agatcitatg
tctetgatta
taccitatet
cttaagaagg
gatcattgag
cattgcctty
gttgttcttt
ttcageetgg
gaccttageg
ttttgacaga
caaagcgaay
tgcteccgag
aagagcaggt

Lys Lgu
Phe
20

ASD

Gin

Asn Gl

Gly Gly Gl

Trp Asp

Asn Lys Gl
- BS
Glu Asn

Il
100 :

gtggegaatc
atctgactaa
tcatcattac
tocacggegt
gtgacatgat
ttcgtgaace
gcatgtettc
ggazacattg
acggrttcat
cttcegttee
ceggttygeg
aaccggagga
actetcagta

Leu

Tyr

Leu
70

Cys val

Gly Gly

AlG
Phe

GTy Iie
10

Leu Arg

25

n Ala Leu

40
y Gly ser
55

Phe pPhe

y Glu Glu

e ser Leu

Artificial seguence

tctgttcaag
cgaaagcgac
raacaagcat
cttcaangta
catcatcege
gcaacgcgaa
tatggtttcc
gatccagacc
cgttggtatc
gaaaaacttc
cctgaacgca
gccottccag
atgaaagett

Artificial sequence

Ala
Ala
ser

Ile

Gly Gly

Leu Asn

Pro ser
75
Thr ser
a0

ggrcegegty
ggccacacga
ctgttoegec
aaagacacca
atgccgaaag
gaacgrattt
gatacctett
aaagatggrc
cattetgett
atggagetge
gattctgtac
ccggtcaaag

Ile Thr Ser

Arg Ile Arg

30

Gly Gly ser
45

Asp Leu

60 :

Glu

cys

ASp Asn

ASp Thr Asn

attataacecc
cttctctgta
gtaacaacog
ctacgetgcea
attttecgee
gectggrtac
gcacctteee
agtgcgycte
ctaacttcac
tgactaacca
tgtggggtyg
aggcgaccca

Lys Glu
i5 :
Pro Lys
Gly Giy

Ite Lys

Phe Thr

ITe glu

95

Open reading frame encoding TEV protease variant 7

gatatottcr

cggtateggt -

taccetgety
gcagcaccrg
grtceccgeaa
caccaacttt
aagcggtgac
tccgetggty
taacactaac
agaggcccag
tcataaggta
gctgatgaac

encod%ng plO-TEV variant 7 and polH-DynLHn/A-TEY

cggeogcact
tcaacatact
ttcagacggt
gcgtettica
ttcatcaagt
tttatgcerct
toctoctegg
ttctecageg
agccagtiag
gcattatcga
gtaccaagaa
aaaatcaacy.
ccaatgtagy

cgagtcatta
tegacagtty
caacttggee
gcgaggegre
atgatacact
cgttgagttt
tgtactggtt
cerecttcat
tcacgatgta
ttgtitggac
caggaatagce
caccgacgaa
gtatgatgat

gtogtgatgg
gaacgggatyg
aatgagcgtt
gaagtectec
gcartggttg
actagagagg
gtactgatag
ctttttectyg
ttrgracact
agtgaggace
gatctetogg
gtcgtocttg
agrtgatgtct

Page 86

tgatgytogg
tctgttgaca
ccoctgttat
agtctottta
aggaacttgt
tcgtcaatgt

“ttaatgatay

atgaggtcga
tcatcecact
ttgttageaa
atgaactceca
tacagcatat
gcgatetigt.

ttgacagaag -
gagtgttgtt

cogtagatgta
caccatatgg
taatgterat
tgaagttgat
cctitgtegc
tttgggtgit
tctogtttct
tgtagctygac
acaaaatcac
tgccgatgtt
ccgtagtega

60
120
180
240
300
360
420
480
540
600
660
720

750 -

&0
120
180
240
300
360
420
480
540
600
660
720

780
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