eolf-othd-000001
SEQUENCE LISTING
<110> GlaxosmithKline Biologicals S.A

<120> Immunogenic composition

<130> VB65340
<160> 37
<170> FastSEQ for windows Version 4.0

<210> 1

<211> 2710

<212> PRT

<213> clostridium difficile

<400> 1
Mit Ser Leu Ile s§r Lys Glu Glu Leu iée Lys Leu Ala Tyr igr Ile
Arg Pro Arg gAU Asn Glu Tyr Lys ;?r ITe Leu Thr Asn ggu Asp Glu
Tyr Asn ggs Leu Thr Thr Asn ﬁgn Asn Glu Asn Lys Igr Leu GIn Leu
Lys E%s Leu Asn Glu Ser %}e Asp val Phe Met esn Lys Tyr Lys Thr
Ser Ser Arg Asn Arg Ala Leu Ser Asn Leu Lys Lys Asp Ile Leu Lys
65 70 75 80
Glu val Ile Leu %}e Lys Asn Ser Asn ;gr Ser Pro val Glu bgs Asn
Leu His Phe val Trp Ile Gly Gly Glu val Ser Asp Ile Ala Leu Glu
100 105 110
Tyr Ile Lys GIn Trp Ala Asp Ile Asn Ala Glu Tyr Asn Ile Lys Leu
115 120 125
Tyr Asp Ser Glu Ala Phe Leu val Asn Thr Leu Lys Lys Ala Ile
130 135 140
val Glu Ser Ser Thr Thr Glu Ala Leu GIn Leu Leu Glu Glu Glu Ile
145 150 155 160
GIn Asn Pro Gln Phe Asp Asn Met Lys Phe Tyr Lys Lys Arg Met Glu
165 170 175
Asp Arg GIn Lys Arg Phe Ile Asn Tyr Tyr Lys Ser Gln
180 185 190
Lys Pro Thr val Pro Thr Ile Asp Asp Ile Ile Lys Ser His
195 200 205
Leu val Ser Glu Tyr Asn Arg Asp Glu Thr val Leu Glu Ser Tyr Arg
210 215 220
Thr Asn Ser Leu Arg Lys Ile Asn Ser Asn His Gly Ile Asp Ile Arg
225 230 235 240
Ala Asn Ser Leu Phe Thr Glu Gln Glu Leu Leu Asn Ile Tyr Ser Gln
245 250 255
Glu Leu Leu Asn Arg Gly Asn Leu Ala Ala Ala Ser Asp Ile val Arg
260 265 270
Leu Leu Ala Leu Lys Asn Phe Gly Gly val Tyr Leu Asp val Asp Met
275 280 285
Leu Pro Gly Ile His Ser Asp Leu Phe Lys Thr Ile Ser Arg Pro Ser
290 295 300
Ser Ile Gly Leu Asp Arg Trp Glu Met Ile Lys Leu Glu Ala Ile Met
305 310 315 320
Lys Tyr Lys Lys Tyr Ile Asn Asn Tyr Thr Ser Glu Asn Phe Asp Lys
325 330 335
Leu Asp GIn GIn Leu Lys Asp Asn Phe Lys Leu Ile Ile Glu Ser Lys
340 345 350
Ser Glu Lys Ser Glu Ile Phe Ser Lys Leu Glu Asn Leu Asn Vval Ser
355 360 365
Asp Leu Glu Ile Lys Ile Ala Phe Ala Leu Gly Ser val Ile Asn Gln
370 375 380
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Trp

Phe Ile Tyr
Ile Asn



Ala
385
Gln
Ile
sSer
Ile
Ile
465
Ile
Leu
Gln
Gln
AS

545
Leu
Lys
Tyr
Ile
AS

625
Arg
Lys
Leu
ser
Tyr
705
Ile
Ile
Arg
Ala
Ile
785
sSer
Pro
ser
Ile
Glu
865
Asp
Thr

val

Leu
val
Glu
Leu
Ala
450
ser
Asn
Ile
Glu

Phe
530

p Asn

Leu
Asn
Glu

Ile
610

p Asp

Leu
Asp
ser
Pro
690
Asp
Met
Thr
Lys
Ile
770
Asp
Ile
Asp
Ile
Ile
850
Asn
Glu
Tyr
Glu

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

Thr
915

Ser
Asn
Asp
420
Ash
Tyr
sSer
Gln
Phe
500
Asnh
Lys
val
Ash
val
580
Thr
Arg
Glu
Asn
Phe
660
Glu
Asn
Asnh
Lys
Gly
740
Leu
sSer
Lys
Glu
Lys
820
Asp
Asn
sSer
Tyr
val

900
Glu

Lys
Ar

405
Ash
sSer
Leu
Gly
Glu
485
Lys
sSer
Tyr
Asp
Lys
565
His
Cys
Asnh
sSer
Lys
645
Asn
Ile
val
val
Ile
725
Ala
Leu
Asp
Leu
Asp
805
Phe
Tyr
sSer
Asp
Leu
885
Arg

Lys

Gln
390

g Tyr

Asnh
Ala
Gln
Pro
470
Ash
Phe
Leu
val
Phe
550
Ile
Tyr
Asnh
Met
Ile
630
Glu
Thr
ser
Glu
Glu
710
Thr
Ash
Ala
Leu
Lys
790
Ile
Ile
Ile
Ile
Glu
870
Ile
Phe

Glu

Gly
Gln
Phe
Thr
val
455
Gly
Thr
Pro
Trp
Arg
535
Ash
Pro
Ile
Leu
Ash
615
Leu
Lys
Ser
Ser
val
695
Glu
Ser
Gln
His
Ser
775
Ala
Lys
Leu
Tyr
Asp
855
Leu
Ser
Ile

Ile

Ser
Phe
Thr
Ala
440
Gly
Ala
Ile
Glu
sSer
520
Asp
Lys
Ser
Ile
Phe
600
Glu
Glu
val
Glu
Phe
680
Ash
Thr
Thr
Tyr
ser
760
Ser
Lys
Thr
Ash
Tyr
840
Asp
Tyr
Phe
Ash

Phe
920

eolf-othd-000001

Tyr
Leu
Asp
425
Glu
Phe
Tyr
Glu
Ash
505
Phe
Tyr
Ash
Ash
Gln
585
Ser
Ser
Leu
Lys
Phe
665
Leu
Leu
Tyr
Leu
Glu
745
Gly
Lys
Ser
Leu
Asnh
825
Glu
Leu
Glu
Glu
Lys

905
ser

Leu
Ash
410
Thr
Ash
Met
Ala
Lys
490
Ash
Asp
Thr
Thr
Asnh
570
Leu
Lys
Ala
Asnh
val
650
Ala
Asp
Leu
Pro
Pro
730
val
Lys
Glu
Lys
Leu
810
Leu
Lys
Ile
Leu
AS

890
Ser

Lys

Thr
395
Gln
Thr
Ser
Pro
ser
475
Thr
Leu
Gln
Gly
Ala
555
val
Gln
Asnh
Lys
Lys
635
Thr
Arg
Thr
Gly
Gly
715
Asp
Arg
Trp
Tyr
Asnh
795
Leu
Lys
Leu
Asp

Lys
875

p Ile

Asn

TYyr
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Asn
His
Lys
Met
Glu
460
Ala
Leu
ser
Ala
Gly
540
Leu
Glu
Gly
Pro
ser
620
Tyr
Phe
Leu
Ile
Cys
700
Lys
val
Ile
Ile
Ile
780
Ile
Asp
Leu
Glu
Glu
860
Lys
ser
Gly

ser

Leu
Leu
Ile
Phe
445
Ala
Tyr
Lys
Gln
ser
525
ser
Asp
Glu
Asp
Lys
605
Tyr
Arg
Ile
ser
Lys
685
Ash
Leu
Ash
Ash
Ash
765
Phe
Pro
Ala
Ash
Pro
845
Phe
Leu
Lys
Glu

Glu
925

val
Ash
Phe
430
Leu
Arg
Tyr
Ala
Leu
510
Ala
Leu
Lys
Ala
Asp
590
Ash
Phe
Ile
Gly
val
670
Leu
Met
Leu
Lys
ser
750
Lys
Phe
Gly
ser
Ile
830
val
Ash
Ash
Ash
ser

910
His

Ile
Pro
415
His
Thr
ser
Asp
sSer
495
Thr
Lys
ser
Asn
Gly
575
Ile
ser
Leu
Pro
His
655
Asp
Asp
Phe
Leu
Asn
735
Glu
Glu
Asp
Leu
val
815
Glu
Lys
Leu
Asn
Asn
895
val

Ile

Glu
400
Ala
Asp
Lys
Thr
Phe
480
Asp
Glu
Tyr
Glu
Tyr
560
ser
ser
Ile
ser
Glu
640
Gly
sSer
Ile
ser
ser
720
ser
Gly
Glu
Ser
Ala
800
ser
ser
Asn
Leu
Leu
880
ser
Tyr
Thr



Lys
Ash
945
Leu
Lys
Ala
Leu
Pro
1025
Ile
Leu
Met
Ala
Ile
1105
sSer
Pro
val
Cys
Ash
1185
ser
Phe
Trp
Gly
Tyr
1265
Pro
Arg
Leu
Ser
Trp
1345
Gly
Asp
ser

Leu

Ser Tyr Ser Leu

1425

Leu Ser Asn Thr

Asn Ile Ala Tyr

Glu Ile
930
Leu Leu

Asn Ala

Asp val

Gln Leu
995
val Asn
1010

Thr Ile

Asn Leu
Leu Lys

ser Leu
1075
Glu val
1090
Pro Ser

val val

Leu Lys

Ile Ser
1155
Asn Ile
1170
Ile Asp

Leu Ser

ser Lys
Glu
1235
Arg

Trp

Thr
1250
Trp Arg

val Tyr
Asn Phe

ser Tyr

1315
ser Tyr
1330
Ile Phe

Thr Ile

Ile Asn

Gly Asp
1395
Asp Asp
1410

Ser Thr

Asp Asn

Phe
965
Asn

Ala

Leu
980
Phe Ser

Leu Ile

Thr Glu
Ala
1045
Glu

Gly

Lys
1060
Ser Ile

Thr Ile
Leu val

Asn Tyr

1125
Thr Glu
1140
Glu Ile

Leu Ala

His Phe

Ile Tyr
1205
Lys Ile
1220

Thr Gly

Leu Leu
Phe Tyr

Glu Asp

1285
Ile Met
1300
Ser Phe

Pro Ile

Asn Ile

Lys Lys
1365
Lys Asn
1380
Ile Asp

Lys Ile

Leu

Ile
1445
Asn
1460
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ITe Lys Asn Ser
935
ITe GIn
950

Phe

Leu Asp

Ile GIn Ser
Thr
985

Asn

Asp Leu Ser

Thr Leu
1000

Ala val

Gly

Ash
1015
Ile Pro Ile

Ser

Gly
1030
Ala Ile Lys Glu

Leu Glu Ala Lys
1065

Ala Ala Thr val

1080

Phe Leu Leu Pro
1095

Asn Asn
1110
Phe

Glu Leu

Asn His Leu
Lys Ile

1145
Asn Asn
1160
Gly

Asp Asp

Asp Phe

Glu
1175
ser Ser

Met Gly
Phe

1190
Ser Ala Ile

Pro

Gly

Met Met Leu Pro

1225

Ala val Pro Gly
1240

Asp Ser Ile Arg

1255

Ala Phe
1270

Thr Asn

Phe Asp
Ile Lys

Ile Thr
1305

Ala Gly

1320

Asn

Pro Thr
Asp Gly
ser Thr Ile

1335
Asp Asn

1350
Gly

Glu val

Lys Leu Ile
Ile
1385

Arg

Lys Leu Ile

Asn Lys Asp
1400
Leu Ile Ile
1415

Ser Gly Asp

Ser

Leu
1430
Glu Lys Ile Asn

Tyr Thr Asp Glu
1465

Ile
His
Leu
970
Ser
Thr
Ash
val
Leu
1050
val
Ala
Ile
Ile
Ser
1130
Leu
Ash
Ser
ser
Ile
1210
Ash
Leu
Asp
Tyr
Ile
1290
Thr
Gly
Ash
Arg
Lys
1370
Gly
Tyr
Glu
Lys

Thr
1450

Thr
940
ser

Ile

Thr
955
Ile Asp

val Lys

Ile Tyr

Asp Thr

Asp val

Gln val

Tyr Ser
Gln
990
ser

val

Asp
1005
Ile Asn

1020

ser Thr

1035

Leu Asp
Gly val
Ser Ile

Ala Gly

Ile Leu
Glu His

Leu Ala
1070

val Gly

1085

Ile Ser

1100

Leu His
1115
Glu Ser

val Pro

Ser Ile

Gly His

Asp Lys
Lys Lys

Ile Asp
1150

Lys Leu

1165

Thr val

1180

Ile
1195
Glu Thr

ser

Ala Pro
Arg Ser
Leu Tyr

1260

Ala Ile
1275

Lys Leu
Asn Glu
Thr Tyr

Leu Ser

1340

Glu Ile
1355
Asp val

Asn GlIn

Ile Phe

Ile Asn

1420

Asn
1435
Leu Gly

Tyr

ser His

Glu Asn

Ser Arg
1230
Leu Glu
1245

Pro Gly
Thr Thr
Asp Lys

Ile Arg
1310
Ser Leu
1325
Lys Asp

Ser Ile

Leu Ser
Ile
1390
Thr

Thr
Leu
1405
Leu val
Leu Ile

Leu Asp

ser Asn Asn Lys Tyr
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1470

Asn Gly

Thr
960
Asn

Asn

ser
975
Leu Tyr

Ile Gln

val Leu

Gly
1040
Pro

Asp

Asp
1055
Ile Asn

Ile Gly
Ala Gly

Ala Thr

1120
Tyr Gly
1135
Asp Leu

Gly Thr

Thr Gly

Ile Pro
1200
Leu Asp
1215

val Phe
Asn Asp
Lys Phe

Leu Lys
1280

Asp Thr

1295

Asn Lys

Leu Leu
Asp Leu

Glu Asn
1360

Lys Ile

1375

Asp Phe

Cys Glu
Ala Lys

Ser Asn
1440

Ser Lys

1455

Phe Gly



Ala Ile Ser

1475

Ser Lys Asn
1490
ser Lys
1505
Ile

Asp

Asn Thr

Ser Ile Asp

Asn Gly Leu

1555

val Lys Asn

1570
Phe Leu Asp
1585

Asn Phe val

Gly Tyr val

Phe Gly Glu

1635

Asn Gly Arg

1650
Glu Asp Ile
1665
Ile

Asp Arg

Lys
Ile
Phe Ile
Thr

1525
ser

Ile
Phe
1540
Tyr Leu
ser Asp
Asn Ile
Ile Asp
1605
Glu Phe
1620
Trp Lys
Asn val
Ser Thr

Tyr Ile
1685

Leu Glu Phe Tyr

1495
Ala Glu
1510
Gly Lys

Ile Ser
Asn Glu

Gly His
1575

Ser Phe

1590

Lys Tyr

Ile Cys
Thr Ser

val val
1655

Ser Leu

1670

Asn Lys
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Thr Ser GIn Lys Ser

1480
Asn

Asp Ile

Tyr Tyr
val
1545
val

Leu

Ser
1560
His Asn

Trp Lys
Phe Thr

Asp Asn

1625
Ser Ser
1640
Glu Pro

Asp Phe

val Leu

Ser Leu

Glu Ile

Asn Leu

Ile Asn Ile
1700

Ile val

1715

Asp Ser

Leu

Ser

1730

Asp Phe

1745
GIn Lys
Lys Met

Ile Met

Ile Leu Vval

Ile Arg Ile

1765

Ser Ile

1780
Ser Asn Phe
1795

Asp

Asn Thr Asn

Asn Pro Asn

Tyr
1705
Thr

1720

Phe Glu
1735

Tyr Leu

Ser
Arg
1750
Lys Gly Ile
Phe Lys Asp

Lys Ser Phe

Tyr
Glu
Leu

Ile
1785

Asn Ser Glu Asn Glu

1800

Asp His Leu
1810
Glu Asp Ser
1825
Phe Tyr Phe

Ile Asn Gly

Thr Ser Tyr

1875

val Met
1890
Ala

Gly

Phe
1905
val Tyr

Pro
Gln
Asp Asn Ash

Lys Tyr Tyr

1955

val Ile
1970

Ser Lys Gly

1985

Asp Thr Ala

Asp

Gly Phe
Lys Leu

Asp Pro

1845
Lys Lys
1860
Lys Ile

Gln Leu

Ala Asn

ser Lys
1925
ser Lys
1940

Phe Asn

Asn Asn
Trp Gln

Ile Ala
2005

Lys Ile Ile Asp Asn Lys Th;

1815
val Lys
1830
Ile Glu

Tyr Tyr
Ile Asn

Gly val
1895
Thr Gln
1910
Phe Leu

Ala val

Pro Asn

Lys Tyr
1975
Thr
1990

Phe Asn Gly Tyr Lys
2010

Gly Leu
Phe Asn

Phe Asp
1865

Gly Lys

1880

Phe Lys

Asn Asn

Thr Leu

Thr Gly
1945
Asn Ala
1960

Tyr Phe

val Asn Gly Ser

Ile Ile His

Asp Ser Thr

Tyr Lys
1485

Leu Glu

1500

Asn val Phe
1515
val Asp Asn

1530
Ser Lys Asn

Tyr Ser Ser
Thr Ser Asn

Met Lys

Asn Thr

val
1550
Leu

Gln

Tyr
1565
Phe Met

1580

Leu Phe Gly
1595
Leu val
1610
Asn

Gly

Lys Asn

Lys Ser Thr

Ile Tyr Asn

Phe Glu
Lys Thr

Ile Asp
1630

Ile Phe

1645

Pro Asp

1660

Ser Tyr Glu
1675

ITe Ala

1690

Tyr

Pro

ser Asn

Phe His Lys

Lys Trp Ser

Pro Leu

Asp Leu

Glu Tyr
1710
Lys val
1725

Thr Glu

1740

Glu Ser Asn

1755
Ser Asn Thr
1770

Lys Lys Leu

Lys Lys

Gln Ser

Leu
1790
Leu

ser

1805

Lys Asp
Phe Asn

Asp Asp
1520

Asp Lys

1535

Lys val

Asp Phe
Asn Leu

Asn Ile
1600

Asn Leu

1615

Ile Tyr

Ser Gly
Thr Gly

Tyr Gly

1680
Tyr Thr
1695
Tyr Pro

Asn Ile

Gly Ser

Ile Leu
1760
Phe Asn
1775

Gly Tyr
Asp Arg

Tyr Tyr

Tyr Asp

1820

Ile Asn Ile
1835
Leu val
1850
Ile

Thr

Asn Thr

His Phe Tyr

Gly Pro Asp

Asn Asn
Gly Trp
Gly Ala

1870
Phe Asn

1900

Ile Glu
1915

Gly

Asn

Asn
1930
Trp

Lys

Arg Ile

Ile Ala Ala

Asn Pro Asp

1980
Tyr Tyr Phe Asp

Arg
1995
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Ile Asn
1950

val Gly

1965

Thr Ala

Thr Ile Asp Gly Lys

ser Leu
1840
Gln Thr
1855
Ala Leu

Asn Asp

Glu Tyr
Ile
1920
Phe

Ala

Tyr
1935
Asn Glu

Leu GIn

Ile Ile
Thr
2000
His
2015



Phe Tyr
ser Asn

Ile Glu
2050
Gly Lys
2065
Gln Thr

Ala Ala

Thr Asn
Lys Tyr

2130
Ile Ile
2145
Ile Gly

Asn Thr

Glu Phe

Ala
2210
Pro

Lys

Asn
2225
Asp Lys

Thr Ile

Met val

Ala
2290
Asn

Pro
Gln
2305
Asp Ser
Tyr Phe
Asp Gly
Gly Trp
2370
Phe Ile
2385
Phe Asn
Gly Phe
Gly Gln

Lys Tyr
2450

Thr Ser
Tyr Phe

Asp Gly
2530

Glu Gly

2545

Phe Asp Ser
2020
Gly Phe Glu
2035
Gly GIn Ala
Phe
2070
Lys

Lys Tyr Tyr

Ile sSer
2085

Trp

Asp

Thr Gly Gln

2100
Thr Ala Glu Ala
2115
Tyr Thr

Phe Asn

His
2150
Gly

Asn Gly Lys

val Phe Lys
2165
Ala Asn
2180

Thr

Asp Asn

Leu Leu Asn

2195
val Thr Gly Trp
Ile
2230

Ser

Asn Asn Ala
Phe
2245

Asn

Tyr Tyr

Glu Arg Asn

2260
Thr Gly val Phe
2275
Asn Thr His Asn
Thr
2310

Thr

Lys Phe Leu
val
2325

Asn Thr

Lys Ala

Leu
2340
Lys Tyr Tyr

Asn

Lys
2355
Gln Thr Ile Asp

Ala Ser Thr Gly

2390

Thr Asp Gly Ile
2405

Glu Tyr Phe Ala

2420

Ala Ile
2435

Tyr Phe

Leu Tyr
Gly Ser
Gly Lys Lys Tyr

2470
;hr Ile

485
Ser Thr

Trp Gln

Ile Ala
2500

Asn Thr Asp Gly

2515

Phe Glu Tyr Phe

Gln Ala Ile Arg
2550

Asp Cys val val Lys
2025
Tyr Phe Ala Pro
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Ile Gly

Ala Asn Thr

2040

Ile val Tyr Gln

2055

Asp Asn

Lys Tyr

Thr Ile

Ala Thr

Ser Lys Phe

val Phe Ser Thr
2030

Tyr Asn

2045

Leu Thr

Asn Asn

Leu Asn

2060

Asn Ser Lys Ala

2075
Phe Asn Thr
2090

Gly Lys

Tyr

Asp
2105
Gly

Lys

Trp Gln Thr

2120

Asn Thr
2135
Phe Tyr

Pro Asn

Ile Glu

Gly Lys

Ala Ile Ala Ser

val Thr Leu
2080

Glu

Gly

Ala
2095
Phe

Asn Thr
Tyr Tyr Asn
2110
Ile Asp Gly Lys

2125

Thr Gly Tyr Thr

2140

Asn Thr
2155
Phe Glu
2170
Gln

Phe Asp

Gly TYyr

Gly Ala Ile

2185

Lys Tyr Tyr Phe

2200

Arg Ile
2215
Ala Ala

Tyr Asp

Phe Tyr

Lys Gly

ITe Asn Asn Lys

2220

Leu
2235
Leu

Ile His Cys

Ile Gln
2250
Asp Ala

Gly

Phe
2265
Pro

Asn

Asn Gly Phe

2280

Asn Asn

2295

Leu Asn
Gly Trp
Ala Glu

Phe Asn

Ile Glu Gly Gln

2300

Gly Lys Lys

2315
Thr Ile Asp
2330

Ala Thr Gly

Tyr
Gln
Ala

2345
Leu Asn Thr Ala

2360

Gly Lys
2375

Tyr Thr
Met Gln
Pro Ala

Gln Asn

Lys Tyr Tyr Phe
2380

Ser Ile Asn Gly
2395

Ile Gly val Phe

2410

Asn Thr
2425

Lys Phe

Asp Ala
Leu Thr

2440

Asp Ser
2455

Tyr Phe
Asn Gly
Gly Tyr

Ile Met

Lys Ala val Thr

2460

Asn Thr
2475
Tyr Tyr

Asn Thr

Lys Lys
2490

Thr Ile Ile Ser

2505

Gln Ile Gly val

2520

Ala Pro
2535

Ala Asn Thr Asp

2540

Gln
2160
Ala

Gly Ile Met

Phe Ala Pro
2175
Leu Tyr Gln
2190
Gly Ser Asp
2205
Lys Tyr Tyr

Asn
ser
Phe
Thr ITe Asn Asn
2240
Asn Gly Tyr Ile
2255
Asn Glu Ser
2270
Glu Tyr Phe
2285
Ala Ile val

Lys
Ala
Tyr
Asn

2320
Tyr
5

Tyr Phe Asp

Gly Lys Lys

233

Trp Gln Thr Ile
2350

Glu Ala Ala Thr
2365
Asn Thr Asn Thr

Lys His Phe Tyr
2400
Lys Gly Pro Asn
2415
Asn Asn Ile Glu
2430
Leu Asn
2445
Gly Leu

Gly Lys
Arg Thr

Ala val
2480

Thr Asn

2495

His Phe

Ala val
Phe Asn
Gly Lys

2510
Phe Lys Gly Pro
2525

Ala Asn Asn Ile

Tyr Gln Asn Arg Phe Leu Tyr Leu His Asp

2555
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Asn Ile Tyr Tyr Phe Gly
2565

Thr Ile Asp Gly
2580

Ala Asn Gly Tyr
2595
Gly Leu Pro Gln
2610
Phe Ala Pro
2625
Arg Tyr Gln

Ala
Asn

Gly Asn Asn Ser

Asn
Lys
Ile
Asn

Arg

2645
Lys Ala val Thr Gly

2660

val Tyr Tyr
2675

Arg
Thr
Gly
Thr

Asnh Asn Ser Lys Ala
Tyr Tyr Phe Glu
2585
ITe Asp Asn
val Phe Lys

2615
Asp Ala Asn

2630

Phe Leu His Leu

Phe Glu Ile Asp Gly val

2690

Ala Pro Gly Ile Tyr Gly
2710

2705

<210> 2

<211> 2366
<212> PRT
<213>

<400> 2
Met Ser
1
Phe

Leu Val

Gln
20
Asn

Arg Thr

His
35
Asp

Glu Tyr

Leu Lys Ile

50
Lys Ser Gly
65

Thr

Arg

Glu val Leu
Phe
100

Asn

Asn Leu His
Ile
115

Tyr

Asn Tyr
Phe
130
val

val Asp

val Glu
145

Leu

sSer

Asn Asp Pro

Glu Ile Ile Tyr
180
Glu Glu
195

ser

GIn Arg

Leu Asn
210

Glu

Tyr
Ile Glu
225
Arg

ser

Asn Phe Glu
val
260

Ala

GIn Glu Leu

Ile Ser
275

Pro

Arg

Met Leu
290

Ser

Gly

sSer val Thr

305

Asn
5
Glu
Met
Ash
Asn
Glu
85
val
Gln
sSer
Ala
Ar
165
Asp
Ash
Glu
Leu
Glu
245
Glu
Leu
Ile

val

Arg
Asp
ser
ser
Lys
70

Leu
Trp
Trp
Asn

Ile
150

g Phe

Lys
Pro
Tyr
Asn
230
Phe
Arg
Lys
Gln

As
310

Ile Tyr Phe Phe Gly val
2695

Clostridium difficile

Lys
Glu
Glu
Leu
55

Ala
Lys
Ile
Lys
Ala
135
Ash
Asp
Gln
Glu
Ser
215
Lys
Lys
Trp
Glu

Pro
295

p Phe

eolf-othd-000001
Ala
2570

Pro Asn

Lys Asn Phe

2600

Gln
Tyr
Ash
Thr
Leu
Ash
Gly
AS

120
Phe
Asp
Tyr
Lys
Leu
200
Lys
Ile
Ash
Ash
Ile
280
Asp
Trp

p val

Gly Ser

Asn Gly Phe

Thr Gly Trp val
2575
Thr Ala Met
2590
Tyr Phe
2605

Gly
Arg Asn

Glu Tyr

2620

Ile Glu
2635

Gly Lys

Asn

Leu
2650
Trp Gln Thr
2665

Phe Met Pro Asp Thr Ala Met Ala Ala

Ile
2640
Phe

Gly GIn Ala

Ile Tyr Tyr

2655

Ile Asn Gly Lys
2670

Ala Gly Gly Leu

2685

Asp Gly val Lys

2700

Leu Glu Lys Met

val Ala Ile
25

Thr

Leu

val val Glu
Ile
60

Lys

Asp Ile Tyr
Phe
75

Leu

Lys Lys

Asn Asn Thr

Gly GIn Ile Asn
105

Asn Ser Asp
Thr
140

ser

Leu Ile Asn
Glu
155

Phe

Thr Leu

Asn Phe

Lys
170
Phe Ile

Asn Asn

185
Ile Ile Asp Asp
Glu
220

ser

Glu Ile Asp

Thr GIn Asn

235
Glu Ser Phe
250

Ala

Gly

Leu Ala Ala

265

Gly Gly Met Tyr

Phe Glu Ser
300

Lys

Leu

Thr
315

Page 6

Glu Met

val
15
Leu

Ala Asn Arg

Ala Glu
30

Tyr

Asp
Lys Leu
45
Asp

Lys

Thr Tyr Lys
val
80

Lys

Glu Tyr Leu

Pro val Glu

Thr Ala Ile
110

Asn

Asp

TYyr val Asn
125

Leu Lys Lys Thr

Phe Glu Asn
160

Met

Arg

Arg Lys Arg

175
Tyr Tyr Lys Ala
190
Ile val Thr
205

Leu

Lys

Asn Thr Tyr
val
240

Glu

Gly Asn Asp

Asn Leu Tyr
255
Asp Ile
270

Asp

ser Leu

Leu val
285
Ile

Asp

Glu Lys Pro
Ile

320

Leu Glu Ala



Met
Met
Lys
sSer
Gln
385
Lys
Ala
Asp
Glu
Thr
465
Leu
Asp
Glu
Ala
Glu
545
Tyr
Tyr
Ala
Gln
AS

625
sSer
Glu
Thr
Lys
Ile
705
Asp
val
Glu
Ile
Ash
785
Leu
Glu
Asp

ser

Lys
Leu
Ser
Pro
370
Gly
Gln
Ile
Ser
Leu
450
Ile
Leu
Leu
Gln
Gln
530
Asp
Leu
Ile

Ala

Lys
610

p Gly

Asp
Phe
Glu
ser
690
Asn
Lys
sSer
Leu
Lys
770
Lys
Gln
Lys
Thr

As
850

Tyr
Asp
Asp
355
Leu
Leu
Ile
ser
Ile
435
Gly
Asn
Met
Arg
Glu
515
Phe
Asp
Leu
His
Cys
595
Ash
Glu
Arg
Asn
Ile
675
Ile
val
Ile
Ala
Leu
755
Asp
Ile
Glu
val

Gln
835

p Ser

Lys
Glu
340
Lys
Glu
Ile
Glu
Glu
420
Met
Lys
Leu
Phe
Asn
500
Met
Glu
Asn
Glu
TYyr
580
Ash
Ile
Ile
Pro
Thr
660
Glu
Glu
Glu
ser
Asn
740
Asp
Ile
Thr
Ile
Met
820
Ile

Ile

Glu
325
Glu
sSer
val
sSer
Ash
405
Asp
Ala
Tyr
sSer
Lys
485
Phe
Ala
Glu
Leu
Lys
565
Ile
Leu
Glu
Gln
Lys
645
Asp
Ala
Ile
Glu
Glu
725
Gln
His
ser
val
Ar

805
Leu
val

Asn

Tyr
val
Glu
Lys
val
390
Arg
Ash
Glu
Leu
Gly
470
Glu
Glu
ser
Tyr
Asp
550
Ile
val
Phe
Asp
Glu
630
Ile
Ile
Ala
Asnh
Thr
710
Leu
Tyr
Ser
Ser

Lys
790

g Asn

Thr
Glu

TYyr

Ile
Gln
Ile
Ile
375
Lys
Tyr
Asp
Ala
Arg
455
Pro
Gly
Ile
Leu
Lys
535
Phe
Ser
Gln
Ala
Ser
615
Ile
Lys
Phe
Ile
Leu
695
Tyr
Met
Glu
Gly
Lys
775
Ser
Ash
Glu
Glu

Ile
855

Pro
Ser
Phe
360
Ala
Asp
Lys
Phe
Ash
440
val
Glu
Ser
Ser
Trp
520
Arg
Ser
Ser
Leu
Lys
600
Glu
Asp
Leu
Ala
AS

680
Leu
Pro
Pro
val
Glu
760
Glu
Lys
Ser
Cys
Arg

840
Lys

eolf-othd-000001

Glu
Ser
345
Ser
Phe
Ser
Ile
Ash
425
Ala
Gly
Ala
Met
Lys
505
Ser
Ash
Gln
Leu
Gln
585
Thr
Ile
Lys
Thr

Gly
665

p Leu

Gly
Gly
Ser
Arg
745
Trp
Tyr
Ash
Ash
Glu
825
Ile

Asp

Tyr
330
Phe
Ser
Ash
Tyr
Leu
410
Thr
Asp
Phe
Tyr
Asnh
490
Thr
Phe
Tyr
Ash
Ala
570
Gly
Pro
Ala
Tyr
Phe
650
Phe
Ala
Cys
Lys
Ile
730
Ile
Ile
Ile
Leu
Ser
810
Ile
Glu

Glu

Thr
Glu
Leu
Ser
Cys
395
Asnh
Thr
Asn
Phe
Ala
475
Ile
Asnh
Asp
Phe
Ile
555
Arg
Asp
Tyr
Tyr
Lys
635
Ile
Asp
Lys
Asnh
Leu
715
ser
Asn
Asn
ser
Pro
795
ser
Asnh
Glu

Phe
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ser
ser
Gly
Lys
380
ser
Asn
Thr
Gly
Pro
460
Ala
His
Ile
Asp
Glu
540
val
sSer
Lys
Asp
Tyr
620
Ile
Gly
val
Glu
Met
700
Leu
Gln
sSer
Lys
Phe
780
Glu
Asp
val

Ala

Lys
860

Glu
val
Asp
365
Gly
Ash
ser
Ash
Ar

445
Asp
Ala
Leu
ser
Ala
525
Gly
val
ser
Ile
ser
605
Tyr
Pro
His
Asp
Asp
685
Phe
Leu
Asp
Glu
Glu
765
Ash
Leu
Ile
Ile
Lys

845
Leu

His
Leu
350
Met
Ile
Leu
Leu

Thr
430

g Phe

val
Tyr
Ile
Gln
510
Arg
Ser
Asp
Glu
ser
590
val
Ash
Ser
Gly
ser
670
Ile
Ser
Lys
Ser
Gly
750
Glu
Pro
ser
Glu
ser
830
Ash

Ile

Phe
335
Ala
Glu
Ile
Ile
Asn
415
Phe
Met
Lys
Gln
Glu
495
ser
Ala
Leu
Lys
Arg
575
Tyr
Leu
Pro
Ile
Lys
655
Leu
Ser
Tyr
val
Ile
735
Arg
sSer
Lys
Thr
Leu
815
Asn
Leu

Glu

Asp
ser
Ala
Asn
val
400
Pro
Ile
Met
Thr
Asp
480
Ala
Thr
Lys
Gly
Glu
560
Gly
Glu
Phe
Gly
Ile
640
Asp
ser
Pro
ser
Lys
720
Ile
Arg
Ile
Glu
Leu
800
Glu
Ile
Thr

ser



eolf-othd-000001
Ile Ser Asp Ala Leu Cys Asp Leu Lys GIn Gln Asn Glu Leu Glu Asp
865 870 875 880
Ser His Phe Ile Ser Phe Glu Asp Ile Ser Glu Thr Asp Glu Gly Phe
885 890 895
Ser Ile Arg Phe Ile Asn Lys Glu Thr Gly Glu Ser Ile Phe val Glu
900 905 910
Lys Thr ITe Phe Ser Glu Tyr Ala Asn His Ile Thr Glu Glu
915 920 925
Ile Ser Lys Ile Lys Gly Thr Ile Phe Asp Thr val Asn Gly Lys Leu
930 935 940
val Lys Lys Vval Asn Leu Asp Thr Thr His Glu val Asn Thr Leu Asn
945 950 955 960
Ala Ala Phe Phe Ile Gln Ser Leu Ile Glu Tyr Asn Ser Ser Lys Glu
965 970 975
Ser Leu Ser Asn Leu Ser val Ala Met Lys val Gln val Tyr Ala Gln
980 985 990
Leu Phe Ser Thr Gly Leu Asn Thr Ile Thr Asp Ala Ala Lys val val
995 1000 1005
Glu Leu val Ser Thr Ala Leu Asp Glu Thr Ile Asp Leu Leu Pro Thr
1010 1015 1020
Leu Ser Glu Gly Leu Pro Ile Ile Ala Thr Ile Ile Asp Gly val Ser
1025 1030 1035 1040
Leu Gly Ala Ala Ile Lys Glu Leu Ser Glu Thr Ser Asp Pro Leu Leu
1045 1050 1055
Arg GIn Glu Ile Glu Ala Lys Ile Gly Ile Met Ala val Asn Leu Thr
1060 1065 1070
Thr Ala Thr Thr Ala Ile Ile Thr Ser Ser Leu Gly Ile Ala Ser Gly
1075 1080 1085
Phe Ser Ile Leu Leu val Pro Leu Ala Gly Ile Ser Ala Gly Ile Pro
1090 1095 1100
Ser Leu val Asn Asn Glu Leu val Leu Arg Asp Lys Ala Thr Lys val
1105 1110 1115 1120
val Asp Tyr Phe

Thr Glu

Lys His val Ser Leu val Glu Thr Glu Gly val Phe
1125 1130 1135
Thr Leu Leu Asp Asp Lys Ile Met Met Pro Gln Asp Asp Leu Vval Ile
1140 1145 1150
Ser Glu Ile Asp Phe Asn Asn Asn Ser Ile val Leu Gly Lys Cys Glu
1155 1160 1165
Ile Trp Arg Met Glu Gly Gly Ser Gly His Thr val Thr Asp Asp Ile
1170 1175 1180
Asp His Phe Phe Ser Ala Pro Ser Ile Thr Tyr Arg Glu Pro His Leu
1185 1190 1195 1200
Ser Ile Tyr Asp val Leu Glu val Gln Lys Glu Glu Leu Asp Leu Ser
1205 1210 1215
Lys Asp Leu Met val Leu Pro Asn Ala Pro Asn Arg val Phe Ala Trp
1220 1225 1230
Glu Thr Gly Trp Thr Pro Gly Leu Arg Ser Leu Glu Asn Asp Gly Thr
1235 1240 1245
Lys Leu Leu Asp Arg Ile Arg Asp Asnh Tyr Glu Gly Glu Phe Tyr Trp
1250 1255 1260
Arg Tyr Phe Ala Phe Ile Ala Asp Ala Leu Ile Thr Thr Leu Lys Pro
1265 1270 1275 1280
Arg Tyr Glu Asp Thr Asn Ile Arg Ile Asn Leu Asp Ser Asn Thr Arg
1285 1290 1295
Ser Phe Ile val Pro Ile Ile Thr Thr Glu Tyr Ile Arg Glu Lys Leu
1300 1305 1310
Ser Tyr Ser Phe Tyr Gly Ser Gly Gly Thr Tyr Ala Leu Ser Leu Ser
1315 1320 1325
GIn Tyr Asn Met Gly Ile Asn Ile Glu Leu Ser Glu Ser Asp val Trp
1330 1335 1340
Ile ITe Asp val Asp Asn val val Arg Asp val Thr Ile Glu Ser Asp
1345 1350 1355 1360
Lys Ile Lys Lys Gly Asp Leu Ile Glu Gly Ile Leu Ser Thr Leu Ser
1365 1370 1375
Ile Glu Glu Asn Lys Ile Ile Leu Asn Ser His Glu Ile Asn Phe Ser
1380 1385 1390
Gly Glu val Asn Gly Ser Asn Gly Phe val Ser Leu Thr Phe Ser Ile
1395 1400 1405

Page 8



Leu Glu Gly Ile Asn Ala Ile Ile

1410
Tyr Lys
1425
Asn His

GIn Lys Asn
Ile
1475

val

Gly Phe

Pro Asp
1490
Ser Phe Gly
1505
Lys Asp Asn

Lys Ile Ser
Ser val
1555
Asn Arg
1570
Glu

Asn
Met
Leu ser
1585
Asn

Ile Lys

Ser Ile Gly
Phe
1635

Asn

Pro Tyr

val Gly
1650
Asp Ser Gly
1665
Leu Tyr Gly

Ile Tyr Thr
Pro
1715
val

Thr Tyr
Ile Asn
1730
Asp Gly Asn
1745

Ser Gln val

Ala Asn Lys
Glu Ile
1795
Gly Tyr
1810
Asn

ser
Ile
Ile

1825
ser Leu

Asn
Tyr

val Thr val

Ala Ala Ser

1875

Asn Gln Ser
1890

Phe Lys Tyr

1905

Glu Ala Ile

Tyr Phe Asp Asp Asn Tyr Arg Gly Al
1940

Leu Leu Ile Ser Gly
Ile GIn Gln Lys

1445
Ile Pro
1460
Asn Gly

val Leu
Tyr Tyr

val Asn
1525

Leu Ser

1540

His Leu

Lys Gly
Met Asnh

Phe Ile

1605
GIn Phe
1620
Ile Lys

Arg Gln

Asp Ile

Ile Asp
1685
Asp Glu
1700

Glu val

Asn Ile
Asp Phe

Lys Ile

1765
Leu Ser
1780
Ile Leu

Asp Leu

Phe Gly

Phe
1845
Asp

Tyr
Gly
1860
Ile Gly
Gly val
Phe Ala

Asp Phe
1925

eolf-
Glu val Asp Leu Leu

1415
Glu Leu
1430
Ile Asp Tyr
val
1465

Glu

Tyr Ser Phe

Ser Thr Lys

1480

Ile Ser Lys val
1495

Ser Asn Asn Leu

1510

Ile Leu Thr Gly

Leu Thr Leu Gln
1545

Asp Glu Ser Gly

1560

Asn Thr Asn Thr
1575

Ile Lys
1590
Leu

Ser Ile

Asp Ala Asn

Glu Phe Ile Cys
1625

Thr Leu

1640

Ile

Phe Asn

Asn Met val
1655

Ser Ser Thr val

1670

Ser Cys val Asn

Thr

1705

Asp

Ile Asn Ile

Ile val Leu
1720
Asn Asp Leu Ser
1735
Ile Leu
1750
Arg Phe

Met Ser
val Asn

Phe Ser
1785
Thr Pro
1800
val

Phe Asn
Ser Phe
Gly Leu Ser

1815
Met Met

1830
Lys

val Ser

Pro Pro val

Asp Lys Tyr Tyr

1865
Ile Ile
1880

Thr Gly

Glu Thr

Gln
1895

Ala Asn Thr
1910

Thr Gly Lys Leu

Leu

1945

othd-000001

1420

Lys Ile Leu
1435

Ile Gly
1450
Asp

Phe

Ser Glu

Gly Leu Phe

Tyr Met Asp
1500
Lys Asp val
1515
Tyr Tyr Leu
1530
Asp Glu Lys

val Ala Glu

Ser Asp Ser

1580
val Asn
1595
Ile

Phe
Phe Ile
1610
Asp

Glu Asn

Glu Thr Asn

Glu Asn
1660
Phe

Pro

Ile Asn

1675

Lys val val

1690
Pro

val Tyr

Ala Asn Tyr

Ile Arg Tyr
1740
Thr Ser Glu
1755
val Phe Lys
1770
Asp Lys Gln

ser Tyr Tyr

Leu Tyr Asn
1820
Leu Ile
1835
Asn

Gly

Asn Leu

1850

Phe Asn Pro

Asp Asp Lys

val Phe Ser
1900
Leu Asp Glu
1915
Ile Ile Asp

1930

Page 9

ser
Met Leu
Asn Ser

Gly Lys

Lys Ser

Asnh Ser
1440

Glu Leu

1455

Glu Asn

1470

val
1485
Asp Ser

ser

Lys val
Lys Asp
Thr Ile

Glu Leu
Lys Pro

Ile Thr
1520

Asp Ile

1535

Lys Leu

1550

Ile Leu
1565

Leu Met
Phe Leu
Ser Gly

Asp Asn

Lys Phe
Ser Phe

Gln Ser
1600

Thr Thr

1615

Ile Gln

1630

Tyr Thr
1645
Tyr Asp

Ser GlIn

Ile Ser

Glu Thr

Leu Tyr

Leu Asp
Lys Tyr
1680
Pro Asn
1695

Asn Asn

1710

Ile
1725
val Trp

Asn

Glu Asn
Asp Lys
Asp val

Glu Lys
Ser Asn

Lys val
1760

Thr Leu

1775

Pro val

1790

Glu Asp
1805
Glu Lys

Tyr Ile

Ile Thr

Ile Asn

Gly Leu
Phe Tyr

Asn Asp
1840

Gly Phe

1855

Gly Gly

1870

Ash
1885
Thr Glu

Tyr

Asn Leu

Glu Asn

a val Glu Trp Lys Glu
1950

Tyr Phe

Asp Gly

Glu Gly
1920
Ile Tyr
1935

Leu Asp



Gly Glu Met His Tyr Phe Ser Pro Glu

1955

Leu Asn GIn
1970

Met G1n
1985
Asp

Lys Gly

Ser Gly val
Ala
2020

Phe

Phe Tyr Phe

Glu Gly
2035
Gly

Asp
Glu Glu
2050
Ile

Glu

Lys Tyr Tyr
2065
Asp Leu Glu Asp

Ala Tyr Ile Gly
2100
Gly Ile
2115

Phe

Asp Asp

Phe Tyr Ser
2130

Asp Asp

2145

val

Asn Tyr

Phe Asp Thr

val Asn Asn

2180
Glu

Asp

val Gly
2195

Trp

Arg

Thr Gly Ile

2210

Asn Pro Glu Thr

2225

Ile Lys Tyr Tyr

Ser Phe Glu Asn

2260
Phe Gly Tyr Ile
2275
val Met Gln
2290

Ala His Gln

Gly

Phe
2305
Asn Tyr Thr Gly

Asp Glu Tyr Ile
2340
Tyr Tyr Phe Asp
2355

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

<220>
<223> Fusion 1

<400> 3
Mgt Gly Trp GlIn

3

966

PRT
Artificial

Thr Ala Ile éga
Tyr Phe Asn Thr

eolf-othd-000001

1960

ITe Gly Asp Tyr Lys Tyr
1975

Phe val Ser Ile
1990

Met Lys

2005

Glu

val Gly

Asn Gly Glu
Ala
2040

Tyr

Lys Tyr Phe

Glu Ile Ser

2055
Phe Asp Asp Ser
2070
Gly Ser
2085

Leu

Lys Tyr

Ser Leu Ile

Met GIn val Gly

2120
Ser Gly Ile
2135

Ile

Asp
Phe Tyr
2150
Asp

Asp

ser
2165
Ile

Gly Tyr

Tyr Gly GIn

Asp val Tyr Tyr

2200
Met Glu
2215

Ala

Tyr Asp

Lys Lys
2230
Asp

Cys
Phe Glu
2245

Asn Asn

Lys

Tyr Tyr

Asn Ile Glu Asp
2280
val Phe
2295

Leu Asp

Ile Gly

Asn Thr

2310
Trp Leu Asp Leu
2325

Ala Ala Thr Gly

Ala
2360

Pro Asp Thr

Ssequence

Thr Ile Asp Gly

Ser Thr Gly Tyr

Asp Gly Ile Met

Thr Gly Lys

Tyr Phe Asn
1980

Asp Asn Lys
1995

hr Glu
010
Gln

Asn

Tyr ; Ile
Met Ile
2025
His

Gly

His Asn Glu

Ile Leu
2060

val

Ser Gly
Ala
2075
Asp

Phe Thr

Phe Glu
2090

Asp Gly

Tyr
Asn Gln
2105
Phe

val Thr Ile

Ile Glu Ser Gly
2140
Asn Gly Ile

2155
Tyr Phe Ala
2170

val

Asp
Lys
Ala

2185
Phe

Glu Tyr

Gly Glu Thr

Asn Glu Ser Asp
2220

ITe Asn

2235

Met

Lys Gly
Ile
2250
Asn

Gly Arg

Phe Glu
2265
Lys Met

Asn

Phe Tyr

Asn Thr Pro Asp
2300
Phe Glu
2315

Lys Arg

Glu Asn

Asp Glu
2330

Ser val Ile Ile

2345

GIln Leu val Ile

Lys Lys Tyr Tyr
10

;gr Ile Ile Asn
Gln Ile Gly val

Page 10

Ala Phe
1965
ser

Lys Gly

Asp Gly val

His Tyr Phe Asp
2000

Lys His

2015

Asn

Asp Gly

Phe Thr
2030

Leu

val
Asp Asn
2045

Asn Phe

Gly

Asn Asn

val Gly Trp Lys
2080
Ala Glu
2095

Phe

Asp Thr

Tyr Tyr Asn
2110
Asn Asp

Lys val

Asn Ile

val Gln Ile Gly
2160
Pro Ala Asn Thr
2175
Ser Gly Leu val
2190
Tyr Thr Ile
2205

Lys Tyr Tyr

Glu
Phe
Leu Ile Asp Asp
2240
Thr Gly Leu Ile
2255
Gly Glu Met Gln
2270

Phe Gly Glu Asp
2285

Gly Phe Lys Tyr

Gly Glu Ser Ile
2320
Tyr Tyr Phe Thr
2335
Asp Gly Glu Glu
2350

Ser Glu
2365

Phe Asn Igr Asn

Gly Lys His Phe
30

Phe Lys Gly Pro



AsSn
Glu
65

Lys
Ile
Ala
Asp
Tyr
145
Gly
AsSn
Asn
Trp
Glu
225
AsSn
Lys
Thr
Gln
Ala
305
AsSn
Ser
Phe
Gly
TYyr
385
Met
Pro
Gln
Asn
TYyr
465
Asp
Phe
Ala
His
Thr
545
Thr

Tyr

Gly
Gly
Lys
Ile
Ile
Gly
130
Phe
Pro
Ile
Gly
Gln
210
Ala
Leu
Lys
Ser
Ile
290
Asn
Lys
Lys
Asn
Lys
370
Thr
Gln
Ala
Asn
Ser
450
Phe
Asn
Lys
Asn
Leu
530
Gly
Ala

Phe

35
Phe

Gln
Tyr
Asn
His
115
Ile
Asp
Asn
Glu
Lys
195
Thr
Ala
Asn
TYyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Ar

435
Lys
Glu
Lys
Gly
Asn
515
Leu
Trp
Met

Phe

Glu
Ala
Tyr
Asn
100
Leu
Leu
Ala
Gly
Gly
180
Lys
Ile
Thr
Thr
Tyr
260
Asn
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly

Thr
420

g Phe

Ala
Pro
Asn
Ser
500
Ile
Gly
Gln
Ala

Gly

Tyr
Ile
Phe
85

Lys
Cys
Gln
Asn
Phe
165
Gln
Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
Ser
val
405
Asp
Leu
Ala
Asn
Phe
485
Asn
Glu
Lys
Thr
Ala

565
val

Phe
Leu
Gly
Lys
Thr
Asn
Asn
150
Glu
Ala
Tyr
Gly
Trp
230
Glu
Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala

Asp

Ala
55

Tyr
Ser
Tyr
Ile
Gly
135
Glu
Tyr
Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Asn
Asn
Leu
val
Asn
375
Lys
Lys
Asn
Leu
Gly
455
Ala
Phe
Phe
Gln
Tyr
535
Asn
Gly

Gly

40
Pro

Gln
Asp
Tyr
Asn
120
Tyr
Ser
Phe
val
As

200
Lys
Thr
Ala
Asn
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Asn
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly

val

eolf-othd-000001

Ala
Asn
Ser
Phe
105
Asn
Ile
Lys
Ala

TYr
185

p Asn

Tyr
Ile
Thr
Thr
265
Tyr
Asn
Glu
Lys
Thr
345
val
Asn
Phe
Pro
Ile
425
Asp
val
Gly
Asn
Tyr
505
Ile
Phe
Lys
Leu

Lys

Asn
Glu
Lys
90

Asn
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asn
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Phe

570
Ala

Thr
Phe
75

Ala
Pro
Lys
Ile
val
155
Ala
Asn
Ser
Phe
Gly
235
Trp
Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
Ser
Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Asn
Tyr
555
Glu

Pro
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Asp
60

Leu
val
AsSn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
AsSn
Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
AsSn
540
Tyr
Ile

Gly

45
Ala

Thr
Thr
Asn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
Ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
Asn
525
Ser
Phe
Asp

Phe

Asn
Leu
Gly
Ala
110
Phe
Asn
val
His
Leu
190
val
Asn
Tyr
Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr
Ile
430
Phe
Asn
Lys
Ile
Asn
510
Arg
Lys
Met
Gly

val

AsSn
Asn
Trp
95

Ile
Ser
Asn
Phe
Asn
175
Thr
Thr
Thr
TYyr
Asp
255
Gly
Ile
Ala
TYyr
Ser
335
TYyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr

Gly
495
Thr
Phe
Ala
Pro
val

575
Ser

Ile
Gly
80

Arg
Ala
TYyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
Tyr
Met
Pro
Gln
320
Asp
TYyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
TYyr
Ile
480
val
Asp
Leu
val
Asp
560
Ile

Ile



AsSn
TYyr
Met
625
His
Ser
Phe
Tyr
AsSn
705
Phe
Ile
Asp
Lys
Ala
785
Phe
AsSn
Lys
Gly
Phe
865
Lys
AsSn
Glu
Asp
Ser

945
Gln

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

Asp
Thr
610
Gln
His
Gly
Thr
Phe
690
Asp
val
Glu
Asn
Tyr
770
val
Gly
Glu
Gly
Ile
850
Asn
Met
Thr
Asn
Glu
930
val

Leu

<220>

<223>

<400> 4
Gly Trp Gln TEr Ile Asp

Met
1

Asn
595
Glu
Ile
Asn
Ile
Ala
675
Asp
Gly
Thr
Ser
Gly
755
Phe
Glu
Glu
Ser
Ile
835
Met
Glu
Phe
Pro
Phe
915
Lys
Ile

val

4
966
PRT
Artificial Sequence

580
Lys

Ile
Gly
Glu
Leu
660
val
Glu
Gln
Ile
Gly
740
Ile
Ala
Tyr
Thr
Asp
820
Asn
Arg
Asn
Tyr
Asp
900
Glu
Arg
Ile

Ile

Fusion 2

His
Asp
val
AS

645
Asn
val
Asp
Tyr
Asn
725
val
val
Pro
Ser
Tyr
805
Lys
Leu
Thr
Gly
Phe
885
Gly
Gly
Tyr
Asp

Ser
965

Tyr
Gly

Phe
630

p Leu

Phe
Gly
Thr
TYyr
710
Asp
Gln
Gln
Ala
Gly
790
Thr
Tyr
Ile
Gly
Glu
870
Gly
Phe
Glu
Tyr
Gly

950
Glu

Phe
Lys
615
Asn
Gly
Asn
Trp
Ala
695
Phe
Lys
Asn
Ile
Asn
775
Leu
Ile
Tyr
Asp
Leu
855
Met
Glu
Lys
Ser
Phe

935
Glu

Thr Ala Ile Ala Ser Thr Gly

20
Tyr Phe ggn Thr Asp Gly Ile

Asn Gly Phe Glu Tyr Phe Ala

50

55

AsS

600
His
Thr
Asn
Asn
Lys
680
Glu
Asn
val
Ile
Gly
760
Thr
val
Glu
Phe
As

840
Ile
Gln
Asp
Tyr
Ile
920
Thr

Glu

Gly
Tyr
Met

40
Pro

eolf-othd-000001

585

p Asp

Phe
Glu
Glu
Lys
665
Asp
Ala
Asp
Phe
AS

745
val
val
Arg
Thr

Asn
825

p Ile

Ser
Phe
Gly
Phe
905
Asn
Asp

Tyr

Lys
Thr
Gln
Ala

Ser
Tyr
Asp
Glu
650
Ile
Leu
Tyr
Asp

TYr
730

p Asp

Phe
Asn
val
Gly
810
Pro
Lys
Phe
Gly
val
890
Ala
Tyr
Glu

Tyr

Lys
10

Ile
Ile

Asn

Gly
Phe
Gly
635
Gly
Tyr
Glu
Ile
Gly
715
Phe
Asn
Asp
Asp
Gly
795
Trp
Glu
Tyr
Glu
Tyr
875
Met
His
Thr
Tyr

Phe
955

Tyr
Ile
Gly
Thr

Page 12

val
Ala
620
Phe
Glu
Tyr
Asp
Gly
700
Ile
Ser
Tyr
Thr
Asn
780
Glu
Ile
Thr
Tyr
Asn
860
Ile
Gln
Gln
Gly
Ile

940
Asp

Tyr
Asn
val

Asp
60

Met
605
Glu
Lys
Glu
Phe
Gly
685
Leu
Met
Asp
Phe
Ser
765
Ile
Asp
Tyr
Lys
Phe
845
AsSn
Asn
Ile
Asn
Trp
925
Ala

Pro

Phe
Gly
Phe
Ala

590
Lys

AsSn
TYyr
Ile
Asp
670
Ser
Ser
Gln
Ser
TYyr
750
Asp
Tyr
val
Asp
Lys
830
Asp
Asn
Ile
Gly
Thr
910
Leu
Ala

Asp

Asn
Lys
30

Lys

Asn

val
Gly
Phe
Ser
655
Asp
Lys
Leu
val
Gly
735
Ile
Gly
Gly
Tyr
Met
815
Ala
Glu
Tyr
Glu
val
895
Leu
Asp
Thr

Thr

Thr
15

His
Gly

Asn

Gly
Glu
Ala
640
TYyr
Ser
TYyr
Ile
Gly
720
Ile
Asp
TYyr
Gln
Tyr
800
Glu
cys
Lys
Tyr
Asp
880
Phe
Asp
Leu
Gly

Ala
960

Asn
Phe
Pro

Ile



Glu
65

Lys
Ile
Ala
Asp
Tyr
145
Gly
Ash
Ash
Trp
Glu
225
Ash
Lys
Thr
Gln
Ala
305
Ash
ser
Phe
Gly
Tyr
385
Met
Pro
Gln
Ash
Tyr
465
Asp
Phe
Ala
His
Thr
545
Thr
Tyr

Asn

Gly
Lys
Ile
Ile
Gly
130
Phe
Pro
Ile
Gly
Gln
210
Ala
Leu
Lys
sSer
Ile
290
Ash
Lys
Lys
Ash
Lys
370
Thr
Gln
Ala
Asn
sSer
450
Phe
Asn
Lys
Asn
Leu
530
Gly
Ala
Tyr
Asp

Gln
Tyr
Asn
His
115
Ile
Asp
Asn
Glu
Lys
195
Thr
Ala
Asn
Tyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Arg
435
Lys
Glu
Lys
Gly
Asn
515
Leu
Trp
Met
Phe

Asn
595

Ala
Tyr
Ash
100
Leu
Leu
Ala
Gly
Gly
180
Lys
Ile
Thr
Thr
TYyr
260
Asn
val
Asp
Leu
val
340
Ash
Tyr
Ile
Gly
Thr
420
Phe
Ala
Pro
Asn
ser
500
Ile
Gly
Gln
Ala
Ash

580
Lys

Ile
Phe
85

Lys
Cys
Gln
Ash
Phe
165
Gln
Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
ser
val
405
Asp
Leu
Ala
Asn
Phe
485
Asn
Glu
Lys
Thr
Ala
565
sSer

His

Leu
70

Gly
Lys
Thr
Ash
Asnh
150
Glu
Ala
Tyr
Gly
Trp
230
Glu
Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala
Asp

TYyr

Tyr
Ser
Tyr
Ile
Gly
135
Glu
Tyr
Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Ash
Ash
Leu
val
Ash
375
Lys
Lys
Ash
Leu
Gly
455
Ala
Phe
Phe
Gln
TYyr
535
Ash
Gly
Gly

Phe

Gln
Asp
Tyr
Ash
120
Tyr
Ser
Phe
val
Asp
200
Lys
Thr
Ala
Ash
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Ash
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly

val

As
600

eolf-othd-000001

Ash
Ser
Phe
105
Ash
Ile
Lys
Ala
Tyr
185
Ash
Tyr
Ile
Thr
Thr
265
Tyr
Ash
Glu
Lys
Thr
345
val
Ash
Phe
Pro
Ile
425
Asp
val
Gly
Ash
Tyr
505
Ile
Phe
Lys
Leu

Met
585

p Asp

Glu
Lys
90

Asnh
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Ash
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Ash
570
Gln

Ser

Phe
75

Ala
Pro
Lys
Ile
val
155
Ala
Asn
ser
Phe
Gly
235
Trp
Ile
Asnh
Phe
Gln
315
Tyr
Asp
Gly
ser
Phe
395
Gly
Gly
Ile
Ile
Asnh
475
Leu
Ala
Tyr
Asn
Tyr
555
Gln
Lys

Gly

Page 13

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
Asn
Phe
Gln
Tyr
AS

460
Gly
Pro
Pro
Gln
Asn
540
Tyr
Ile
Gly

val

Thr
Thr
Asn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
ser
AS

285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala

TYyr
445

p Gly

Tyr
Gln
Ala
Asn
525
Ser
Phe
Gly
Phe

Met
605

Leu
Gly
Ala
110
Phe
Ash
val
His
Leu
190
val
Ash
Tyr
Ile

Thr
270

p Gly

Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr
Ile
430
Phe
Ash
Lys
Ile
Ash
510
Arg
Lys
Met
Asp
val

590
Lys

Ash
Trp
Ile
ser
Asn
Phe
Asn
175
Thr
Thr
Thr
Tyr
Asp
255
Gly
Ile
Ala
Tyr
ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala
Pro
Tyr
575
ser

val

Gly
80

Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Leu
val
Asp
560
Lys
Ile

Gly



Tyr
Met
625
His
sSer
Phe
Tyr
Ash
705
Phe
Ile
Asp
Lys
Ala
785
Phe
Ash
Lys
Gly
Phe
865
Lys
Ash
Glu
Asp
Ser

945
Gln

Thr
610
Gln
His
Gly
Thr
Phe
690
Asp
val
Glu
Ash
Tyr
770
val
Gly
Glu
Gly
Ile
850
Ash
Met
Thr
Ash
Glu
930
val

Leu

<210> 5

<211>
<212>
<213>

<220>

<223>

<400> 5

Met
1
Thr
Tyr
Asn
Glu

65
Lys

Gly
Ala
Phe
Gly
50

Gly
Lys

Glu
Ile
Asn
Ile
Ala
675
Asp
Gly
Thr
ser
Gly
755
Phe
Glu
Glu
ser
Ile
835
Met
Glu
Phe
Pro
Phe
915
Lys
Ile
val

833
PRT
Artificial Sequence

Trp
Ile
Asn
35

Phe
Gln

Tyr

Ile
Gly
Glu
Leu
660
val
Glu
Gln
Ile
Gly
740
Ile
Ala
Tyr
Thr
AS

820
Asn
Arg
Asn
Tyr
AS

900
Glu
Arg
Ile
Ile

Fusion 3

Gln
Ala
20

Thr
Glu
Ala

Tyr

Asp
val
Asp
645
Ash
val
Asp
Tyr
Asn
725
val
val
Pro

Ser

Tyr
805

p Lys

Leu
Thr
Gly

Phe
885

p Gly

Gly
Tyr
Asp

ser
965

Thr
Ser
Asp
Tyr
Ile

Phe

Gly
Phe
630
Leu
Phe
Gly
Thr
TYyr
710
Asp
Gln
Gln
Ala
Gly
790
Thr
Tyr
Ile
Gly
Glu
870
Gly
Phe
Glu
Tyr
Gly

950
Glu

Ile
Thr
Gly
Phe
Leu

70
Gly

Lys
615
Ash
Gly
Ash
Trp
Ala
695
Phe
Lys
Ash
Ile
Ash
775
Leu
Ile
Tyr
Asp
Leu
855
Met
Glu
Lys
Ser
Phe

935
Glu

Asp
Gly
Ile
Ala
55

Tyr

ser

His
Thr
Ash
Ash
Lys
680
Glu
Ash
val
Ile
Gly
760
Thr
val
Glu
Phe
Asp
840
Ile
Gln
Asp
Tyr
Ile
920
Thr

Glu

Gly
Tyr
Met
40

Pro
Gln

Asp

eolf-othd-000001

Phe
Glu
Glu
Lys
665
Asp
Ala
Asp
Phe
Asp
745
val
val
Arg
Thr
Ash
825
Ile
Ser
Phe
Gly
Phe
905
Ash
Asp

Tyr

Lys
Thr
25

Gln
Ala
Asn

ser

Tyr
Asp
Glu
650
Ile
Leu
Tyr
Asp
Tyr
730
Asp
Phe
Ash
val
Gly
810
Pro
Lys
Phe
Gly
val
890
Ala
Tyr
Glu

Tyr

Lys
Ile
Ile
Asn
Glu

Lys

Phe
Gly
635
Gly
Tyr
Glu
Ile
Gly
715
Phe
Asnh
Asp
Asp
Gly
795
Trp
Glu
Tyr
Glu
Tyr
875
Met
His
Thr
Tyr

Phe
955

Tyr
Ile
Gly
Thr
Phe

75
Ala

Page 14

Ala
620
Phe
Glu
Tyr
Asp
Gly
700
Ile
ser
Tyr
Thr
Asn
780
Glu
Ile
Thr
Tyr
Asn
860
Ile
Gln
Gln
Gly
Ile

940
Asp

Tyr
Asn
val
Asp
60

Leu

val

Glu
Lys
Glu
Phe
Gly
685
Leu
Met
Asp
Phe
ser
765
Ile
Asp
Tyr
Lys
Phe
845
Ash
Ash
Ile
Ash
Trp
925
Ala

Pro

Phe
Gly
Phe
45

Ala
Thr

Thr

Ash
Tyr
Ile
AS

670
Ser
sSer
Gln
ser
Tyr
750
Asp
Tyr
val
Asp
Lys
830
Asp
Ash
Ile
Gly
Thr
910
Leu

Ala

Asp

ASn
Lys
30

Lys
AsSn
Leu

Gly

Gly
Phe

ser
655

p Asp

Lys
Leu
val
Gly
735
Ile
Gly
Gly
Tyr
Met
815
Ala
Glu
Tyr
Glu
val
895
Leu
Asp
Thr

Thr

Thr
15

His
Gly
Asn
Asn

Trp

Glu
Ala
640
Tyr
ser
Tyr
Ile
Gly
720
Ile
Asp
Tyr
Gln
Tyr
800
Glu
Cys
Lys
Tyr
Asp
880
Phe
Asp
Leu
Gly

Ala
960

Asn
Phe
Pro
Ile
Gly

80
Arg



Ile
Ala
Asp
Tyr
145
Gly
AsSn
AsSn
Trp
Glu
225
Asn
Lys
Thr
Gln
Ala
305
AsSn
Ser
Phe
Gly
TYyr
385
Met
Pro
Gln
AsSn
TYyr
465
Asp
Phe
Leu
Phe
Gly
545
Thr
Tyr
Asp
Gln

Gln

Ile
Ile
Gly
130
Phe
Pro
Ile
Gly
Gln
210
Ala
Leu
Lys
Ser
Ile
290
AsSn
Lys
Lys
Asn
Lys
370
Thr
Gln
Ala
Asn
Ser
450
Phe
Asn
Lys
Gly
Asn
530
Trp
Ala
Phe
Lys
Asn

610
Ile

Asn
His
115
Ile
Asp
Asn
Glu
Lys
195
Thr
Ala
Asn
TYyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Ar

435
Lys
Glu
Lys
Gly
Asn
515
Asn
Lys
Glu
Asn
val
595
Ile

Gly

Asn
100
Leu
Leu
Ala
Gly
Gly
180
Lys
Ile
Thr
Thr
Tyr
260
Asn
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly

Thr
420

g Phe

Ala
Pro
Asn
Ser
500
Glu
Lys
Asp
Ala
As

580
Phe
Asp

val

85
Lys

Cys
Gln
Asn
Phe
165
Gln
Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
Ser
val
405
Asp
Leu
Ala
Asn
Phe
485
Asn
Glu
Ile
Leu

Tyr
565

p Asp

Tyr
Asp
Phe

Lys
Thr
Asn
Asn
150
Glu
Ala
Tyr
Gly
Trp
230
Glu
Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Tyr
Glu
550
Ile
Gly
Phe
Asn

Asp

Tyr
Ile
Gly
135
Glu
Tyr
Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Asn
Asn
Leu
val
Asn
375
Lys
Lys
Asn
Leu
Gly
455
Ala
Phe
Phe
Glu
Tyr
535
Asp
Gly
Ile
Ser
Tyr

615
Thr

Tyr
Asn
120
Tyr
Ser
Phe
val
As

200
Lys
Thr
Ala
Asn
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Asn
His
440
Trp
Met
Arg
Glu
Glu
520
Phe
Gly
Leu
Met
Asp
600
Phe

sSer

eolf-othd-000001
90

Phe
105
Asn
Ile
Lys
Ala

Tyr
185

p Asn

Tyr
Ile
Thr
Thr
265
Tyr
Asn
Glu
Lys
Thr
345
val
Asn
Phe
Pro
Ile
425
Asp
val
Gly
Asn
Tyr
505
Ile
Asp
Ser
Ser
Gln
585
Ser
Tyr

Asp

Asn
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asn
Thr
Ala
Gly
490
Phe
Ser
Asp
Lys
Leu
570
val
Gly
Ile

Gly

Pro
Lys
Ile
val
155
Ala
Asn
Ser
Phe
Gly
235
Trp
Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
Ser
Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Ser
Tyr
555
Ile
Gly
Ile
Asp

Tyr

Page 15

Asn
Tyr
Glu
140
Thr
AsSn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
AsSn
Phe
Gln
Tyr
Asp
460
Gly
Pro
His
Ser
Phe
540
Tyr
Asn
Phe
Ile
Asp

620
Lys

AsSn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
Ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
His
Gly
525
Thr
Phe
Asp
val
Glu
605
Asn

Tyr

Ala
110
Phe
AsSn
val
His
Leu
190
val
AsSn
Tyr
Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr
Ile
430
Phe
Asn
Lys
Ile
Asn
510
Ile
Ala
Asp
Gly
Thr
590
Ser
Gly

Phe

Ile
Ser
Asn
Phe
Asn
175
Thr
Thr
Thr
Tyr
Asp
255
Gly
Ile
Ala
TYyr
Ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Glu
Leu
val
Glu
Gln
575
Ile
Gly
Ile

Ala

Ala
TYyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
TYyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Asn
val
Asp
560
Tyr
Asn
val
val

Pro



625
Ala

Gly
Thr
Tyr
Ile
705
Gly
Glu
Gly
Phe
Glu
785
Tyr
Gly
Glu

Asn
Leu
Ile
TYyr
690
Asp
Leu
Met
Glu
Lys
770
Ser
Phe

Glu

<210> 6

<211>
<212>
<213>

<220>

<223>

<400> 6

Met
1
Thr
Tyr
Ash
Glu
65
Lys
Ile
Ala
Asp
Tyr
145
Gly
Ash
Ash
Trp

Glu
225

Gly
Ala
Phe
Gly
50

Gly
Lys
Ile
Ile
Gly
130
Phe
Pro
Ile
Gly
Gln

210
Ala

Thr
val
Glu
675
Phe
Asp
Ile
Gln
Asp
755
Tyr
Ile
Thr

Glu

1057
PRT
Artificial Sequence

Trp
Ile
Asn
35

Phe
Gln
Tyr
Asn
His
115
Ile
Asp
Asn
Glu
Lys
195
Thr

Ala

val
Arg
660
Thr
Asn
Ile
Ser
Phe
740
Gly
Phe
Asn
Asp

TYyr
820

Fusion 4

Gln
Ala
20

Thr
Glu
Ala
Tyr
Asn
100
Leu
Leu
Ala
Gly
Gly
180
Lys
Ile

Thr

Asn
645
val
Gly
Pro
Lys
Phe
725
Gly
val
Ala
Tyr
Glu

805
TYyr

Thr
ser
Asp
Tyr
Ile
Phe
85

Lys
cys
Gln
Asn
Phe
165
Gln
Tyr
Asp
Gly

630
Asp

Gly
Trp
Glu
TYyr
710
Glu
Tyr
Met
His
Thr
790
Tyr

Phe

Ile
Thr
Gly
Phe
Leu
Gly
Lys
Thr
Asn
Asn
150
Glu
Ala
Tyr
Gly

Tr
230

Asn
Glu
Ile
Thr
695
Tyr
Asn
Ile
Gln
Gln
775
Gly
Ile

Asp

Asp
Gly
Ile
Ala
55

Tyr
Ser
Tyr
Ile
Gly
135
Glu
Tyr
Ile
Phe

Lys
215

p Gln

Ile
Asp
Tyr
680
Lys
Phe
Asn
Asn
Ile
760
Asn
Trp
Ala

Pro

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Ash
120
Tyr
Ser
Phe
val
AS

200
Lys
Thr

eolf-othd-000001

Tyr
val
665
Asp
Lys
Asp
Asn
Ile
745
Gly
Thr
Leu
Ala

Asp
825

Lys
Thr
Gln
Ala
Asn
Ser
Phe
105
Asn
Ile
Lys
Ala

Tyr
185

p Asn

Tyr
Ile

Gly
650
Tyr
Met
Ala
Glu
Tyr
730
Glu
val
Leu
Asp
Thr

810
Thr

Lys
Ile
Ile
Asn
Glu
Lys
90

Asn
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp

635
Gln

Tyr
Glu
Cys
LyS
715
Tyr
Asp
Phe
Asp
Leu
795
Gly

Ala

Tyr
Ile
Gly
Thr
Phe
Ala
Pro
Lys
Ile
val
155
Ala
Asn
Ser

Phe

Gly
235
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Ala
Phe
Asn
Lys
700
Gly
Phe
Lys
Asn
Glu
780
Asp
Ser

Gln

Tyr
Asn
val
Asp
60

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn

220
Lys

val
Gly
Glu
685
Gly
Ile
Asn
Met
Thr
765
Asn
Glu
val

Leu

Phe
Gly
Phe
45

Ala
Thr
Thr
Ash
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu

Lys

Glu
Glu
670
Ser
Ile
Met
Glu
Phe
750
Pro
Phe
Lys
Ile

val
830

Ash
Lys
30

Lys
Ash
Leu
Gly
Ala
110
Phe
Ash
val
His
Leu
190
val
Ash

Tyr

TYyr
655
Thr
Asp
Asn
Arg
Asn
735
Tyr
Asp
Glu
Arg
Ile

815
Ile

Thr
15

His
Gly
Asn
Asn
Trp
95

Ile
ser
Asn
Phe
Asn
175
Thr
Thr
Thr

Tyr

640
Ser

Tyr
Lys
Leu
Thr
720
Gly
Phe
Gly
Gly
Tyr
800
Asp

Ser

Asn
Phe
Pro
Ile
Gly
80

Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala

Phe
240



Ash
Lys
Thr
Gln
Ala
305
Ash
ser
Phe
Gly
Tyr
385
Met
Pro
Gln
Ash
Tyr
465
Asp
Phe
Ala
His
Thr
545
Thr
Tyr
Glu
Leu
Ash
625
Glu
Phe
Asp
Tyr
Gly
705
Phe
Leu
Phe

Gly

Leu
Lys
Ser
Ile
290
Ash
Lys
Lys
Ash
Lys
370
Thr
Gln
Ala
Ash
sSer
450
Phe
Ash
Lys
Ash
Leu
530
Gly
Ala
Tyr
Asp
Glu
610
Ile
Leu
Lys
Gly
Phe
690
Lys
Asn
Gly
Asn

Trp
770

Asn
Tyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Arg
435
Lys
Glu
Lys
Gly
Asn
515
Leu
Trp
Met
Phe
Gly
595
Gly
Tyr
Asp
Gly
val
675
Asp
His
Thr
Asn
Asn

755
Lys

Thr
TYyr
260
Asn
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly
Thr
420
Phe
Ala
Pro
Ash
Ser
500
Ile
Gly
Gln
Ala
Asn
580
Phe
Glu
Tyr
Gly
Leu
660
Met
Asp
Phe
Glu
Glu
740
Lys
Asp

Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
sSer
val
405
Asp
Leu
Ala
Asnh
Phe
485
Asnh
Glu
Lys
Thr
Ala
565
Gln
Lys
Ala
Phe
Glu
645
Asnh
Gln
ser
Tyr
Asp
725
Glu
Ile

Leu

Glu
Ash
Lys
Lys
Asnh
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala
ser
Tyr
Ile
AS

630
Met
Gln
Lys
Gly
Phe
710
Gly
Gly
Tyr
Glu

Ala
Thr
His
Gly
295
Ash
Ash
Leu
val
Asnh
375
Lys
Lys
Ash
Leu
Gly
455
Ala
Phe
Phe
Gln
Tyr
535
Ash
Gly
Gly
Phe

Asp
615

p Asp

His
Ile
Gly
val
Ala
Phe
Glu
Tyr

Asp
775

Ala
Ash
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Ash
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly
val
Ala
600
Phe
Ash
Tyr
Gly
Phe
680
Met
Glu
Lys
Glu
Phe

760
Gly

eolf-othd-000001

Thr
Thr
265
Tyr
Ash
Glu
Lys
Thr
345
val
Ash
Phe
Pro
Ile
425
Asp
val
Gly
Ash
Tyr
505
Ile
Phe
Lys
Glu
Leu
585
Pro
Thr
Tyr
Phe
Asp
665
val
Lys
Ash
Tyr
Ile
745
Asp

Ser

Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asnh
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Thr
570
Gln
Ala
Gly
Arg
Ser
650
Tyr
Ser
val
Gly
Phe
730
Ser
Asp

Lys

Trp
Ile
Asnh
Phe
Gln
315
Tyr
Asp
Gly
ser
Phe
395
Gly
Gly
Ile
Ile
Asnh
475
Leu
Ala
Tyr
Asn
Tyr
555
Ile
Thr
Asnh
Lys
Gly
635
Pro
Lys
Ile
Gly
Glu
715
Ala
Tyr
ser

TYyr

Page 17

Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
Asn
Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
Asn
540
Tyr
Ile
Gly
Thr
Leu
620
Ala
Glu
Tyr
Asn
Tyr
700
Met
His
ser
Phe

Tyr
780

Thr
ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
Asnh
525
ser
Phe
Asp
val
Leu
605
Ile
val
Thr
Tyr
AS

685
Thr
Gln
His
Gly
Thr

765
Phe

Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
sSer
Asp
Tyr
Ile
430
Phe
Ash
Lys
Ile
Ash
510
Arg
Lys
Met
Asp
Phe
590
Asp
Ile
Glu
Gly

Phe
670

p Asn

Glu
Ile
Ash
Ile
750
Ala

Asp

Asp
255
Gly
Ile
Ala
Tyr
ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala
Pro
Lys
575
ser
Glu
Asp
Trp
Lys
655
Asn
Lys
Ile
Gly
Glu
735
Leu
val

Glu

Gly
Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Leu
val
Asp
560
Asn
Thr
Asn
Glu
Lys
640
Ala

ser

Asp
val
720
Asp
Asn
val

Asp



Thr Ala Glu
785
Tyr Phe Asn

Asp Lys val

GIln Asn Ile
835
Gln Ile Gly
850
Ala Asn Thr
865
Gly Leu val

Thr I1e Glu

Tyr Tyr Phe
915

Asp Asp

930

Gly Leu Ile

945

Glu Met Gln

Ile

Gly Glu Asp

Phe Lys Tyr
995
Glu Ser Ile
1010
Tyr Phe Thr
1025
Gly Glu Glu

Glu

<210> 7
<211> 971
<212> PRT

Ala
Asp
Phe
820
Asp
val
val
Arg
Thr
900
Asnh
Ile
sSer
Phe
Gly
980
Phe
Asn
Asp

Tyr

Tyr
AS

805
Tyr
Asp
Phe
Ash
val
885
Gly
Pro
Lys
Phe
Gly
965
val
Ala
Tyr
Glu

Tyr
1045

Ile Gly
790

p Gly Ile

Phe Ser
Asn Tyr
Asp Thr
855
Asp Asn
870
Gly Glu
Trp Ile
Glu Thr
Tyr Tyr
935
Glu Asn
950
Tyr Ile
Met Gln
His Gln

Thr Gly

1015

Leu
Met
Asp
Phe
840
Ser
Ile
Asp
Tyr
Lys
920
Phe
Ash
Ash
Ile

Asn

eolf-othd-000001

Ser
Gln
Ser
825
Tyr
Asp
Tyr
val
AS

905
Lys
Asp
Ash
Ile
Gly

985
Thr

1000

Trp

Leu

Tyr Ile Ala Ala

1030

Phe Asp Pro Asp

<213> Artificial Sequence

<220>

<223> Fusion 5

<400> 7
Mit Gly Trp

Thr Ala Ile

Tyr Phe Asn
35
Asn Gly Phe
50
Glu Gly GIn
65
Lys Lys Tyr

Ile Ile Asn

Ala Ile His
115
Asp Gly Ile
130
Tyr Phe Asp
145
Gly Pro Asn

Gln
Ala
20

Thr
Glu
Ala
Tyr
Asn
100
Leu
Leu
Ala

Gly

Thr
Ser
Asp
Tyr
Ile
Phe
85

Lys
Cys
Gln
Asn

Phe

Ile Asp
Thr Gly
Gly Ile
Phe Ala
55
Leu Tyr
Gly Ser
Lys Tyr
Thr Ile
Asn Gly
135
Asn Glu

150
Glu Tyr

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Asn
120
Tyr
Ser

Phe

Lys
Thr
Gln
Ala
Asn
Ser
Phe
105
Asn
Ile
Lys

Ala

Leu
val
810
Gly
Ile
Gly

Gly

Tyr
890

p Met

Ala
Glu
Tyr
Glu
val
Leu
Asp
Thr

Thr

1050

Lys
10

Ile
Ile
Asn
Glu
Lys
90

Asn
Asp
Thr
Met

Pro

Ile Asn Asp Gly
795
Gly Phe val Thr

ITe I1e Glu Ser
830

Asp Asp Asn Gly

845
Tyr Lys Tyr Phe
860

Gln Ala val Glu

875

Tyr Phe Gly Glu

Glu Asn Glu Ser
910
Cys Lys Gly Ile
925
Lys Gly Ile Met
940
Tyr Phe Asn Glu
955
Asp Lys Met Phe
Phe Asn Thr Pro
990
Asp Glu Asn Phe
1005
Leu Asp Glu Lys
1020
Gly Ser val Ile
1035
Ala GIn Leu val

Tyr Tyr Phe Asn

Ile Asn Gly g%s
Gly val Phe Lys

Thr Asp Ala Asn
60

Phe Leu Thr Leu

75

Ala val Thr Gly

Pro Asn Asn Ala

110

Lys Tyr Tyr Phe
125

ITe Glu Arg Asn
140

val Thr Gly val

155

Ala Asn Thr His

Page 18

Gln
Ile
815
Gly
Ile
Ala
Tyr
Thr
895
Asp
Asn
Arg
Asn
Tyr
975
Asp
Glu
Arg
Ile

Ile
1055

Thr
15

His
Gly
Asn
Asn
Trp
Ile
Ser
Asn
Phe

Asn

Tyr
800
Asn
val
val
Pro
ser
880
Tyr
Lys
Leu
Thr
Gly
960
Phe
Gly
Gly
Tyr
Asp
1040
sSer

Asn
Phe
Pro
Ile
50"
Arg
Ala
Tyr
Phe
Lys

160
Asn



AsSn
Asn
Trp
Glu
225
Asn
Lys
Thr
Gln
Ala
305
Asn
Ser
Phe
Gly
TYyr
385
Met
Pro
Gln
AsSn
TYyr
465
Asp
Phe
Ala
His
Thr
545
Thr
TYyr
Gly
val
Ala
625
Phe
Glu
Tyr
Asp
Gly

Ile
Gly
Gln
210
Ala
Leu
Lys
Ser
Ile
290
Asn
Lys
Lys
Asn
Lys
370
Thr
Gln
Ala
Asn
Ser
450
Phe
Asn
Lys
Asn
Leu
530
Gly
Ala
Phe
Phe
Met
610
Glu
Lys
Glu
Phe
Gly

690
Leu

Glu
Lys
195
Thr
Ala
Asn
Tyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Ar

435
Lys
Glu
Lys
Gly
Asn
515
Leu
Trp
Met
Phe
val
595
Lys
Asn
TYyr
Ile
Asp
675
Ser

Ser

Gly
180
Lys
Ile
Thr
Thr
TYyr
260
Asn
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly

Thr
420

g Phe

Ala
Pro
Asn
Ser
500
Ile
Gly
Gln
Ala
Gly
580
Ser
val
Gly
Phe
Ser
660
Asp
Lys

Leu

165
Gln

Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
Ser
val
405
Asp
Leu
Ala
Asn
Phe
485
Asn
Glu
Lys
Thr
Ala
565
val
Ile
Gly
Glu
Ala
645
Tyr
Ser
Tyr

Ile

Ala
Tyr
Gly
Trp
230
Glu
Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala
Asp
Asn
Tyr
Met
630
His
Ser
Phe
Tyr

Asn

Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Asn
Asn
Leu
val
Asn
375
Lys
Lys
Asn
Leu
Gly
455
Ala
Phe
Phe
Gln
Tyr
535
Asn
Gly
Gly
Asp
Thr
615
Gln
His
Gly
Thr
Phe

695
Asp

val
Asp
200
Lys
Thr
Ala
Asn
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Asn
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly
val
Asn
600
Glu
Ile
Asn
Ile
Ala
680
Asp

Gly

eolf-othd-000001
170

Tyr
185
Asn
Tyr
Ile
Thr
Thr
265
Tyr
Asn
Glu
Lys
Thr
345
val
Asn
Phe
Pro
Ile
425
Asp
val
Gly
Asn
Tyr
505
Ile
Phe
Lys
Leu
Lys
585
Lys
Ile
Gly
Glu
Leu
665
val
Glu

Gln

Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asn
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Phe
570
Ala
His
Asp
val
Asp
650
Asn
val
Asp

Tyr

Asn
Ser

Phe

Gly
235
Trp
Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
Ser
Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Asn
Tyr
555
Glu
Pro
Tyr
Gly
Phe
635
Leu
Phe
Gly
Thr

Tyr
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Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
AsSn
Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
AsSn
540
Tyr
Ile
Gly
Phe
Lys
620
AsSn
Gly
AsSn
Trp
Ala

700
Phe

Phe
Ala
205
Leu
Lys
Thr
Ser
AS

285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
Asn
525
Ser
Phe
Asp
Ile
Asp
605
His
Thr
Asn
Asn
Lys
685
Glu

Asn

Leu
190
val
AsSn
TYyr
Ile

Thr
270

p Gly

Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr
Ile
430
Phe
Asn
Lys
Ile
Asn
510
Arg
Lys
Met
Gly
TYyr
590
Asp
Phe
Glu
Glu
Lys
670
Asp
Ala

Asp

175
Thr

Thr
Thr
TYyr
Asp
255
Gly
Ile
Ala
Tyr
Ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala
Pro
val
575
Gly
Ser
Tyr
Asp
Glu
655
Ile
Leu
Tyr
Asp

Leu
Gly
Ala
Phe
240
Gly
TYyr
Met
Pro
Gln
320
Asp
TYyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Leu
val
Asp
560
Ile
Gly
Gly
Phe
Gly
640
Gly
Tyr
Glu
Ile

Gly



705
Ile

Ser
Tyr
Thr
Asn
785
Glu
Ile
Thr
Tyr
AsSn
865
Ile
Gln
Gln
Gly
Ile

945
Asp

Met
Asp
Phe
Ser
770
Ile
Asp
Tyr
Lys
Phe
850
Asn
Asn
Ile
AsSn
Trp
930
Ala

Pro

<210> 8
<211> 3
<212> P

<213>

<220>
<223>

<400> 8
Mit Ala Ser Thr G}y

Ash
Phe
Gln
Tyr
65

Asp
Gly
sSer
Phe
Gly
145
Gly

Ile

Thr
Glu
Ala
50

Tyr
Gly
Trp
Ile
Asn
130
Phe
Gln

Tyr

Gln
Ser
TYyr
755
Asp
Tyr
val
Asp
Lys
835
Asp
Asn
Ile
Gly
Thr
915
Leu
Ala

Asp

21
RT

val
Gly
740
Ile
Gly
Gly
Tyr
Met
820
Ala
Glu
Tyr
Glu
val
900
Leu
Asp
Thr

Thr

Gly
725
Ile
Asp
Tyr
Gln
Tyr
805
Glu
Cys
Lys
Tyr
Asp
885
Phe
Asp
Leu
Gly

Ala
965

710
Phe

Ile
Asp
Lys
Ala
790
Phe
Asn
Lys
Gly
Phe
870
Lys
Asn
Glu
Asp
Ser

950
Gln

val
Glu
Asn
Tyr
775
val
Gly
Glu
Gly
Ile
855
Asn
Met
Thr
Asn
Glu
935
val

Leu

Artificial Sequence

Thr
Ser
Gly
760
Phe
Glu
Glu
Ser
Ile
840
Met
Glu
Phe
Pro
Phe
920
Lys
Ile

val

eolf-othd-000001

Ile
Gly
745
Ile
Ala
Tyr
Thr
As

825
Asn
Arg
Asn
Tyr
Asp
905
Glu
Arg
Ile

Ile

individual toxin A fragment

Asp
Tyr
35

Ile
Phe
Lys
Gln
Ala
115
Thr
Glu
Ala

Tyr

Gly
20

Phe
Leu
Gly
Lys
Thr
100
sSer
Asp
Tyr
Ile

Phe
180

Ile
Ala
Tyr
ser
Tyr
85

Ile
Thr
Gly
Phe
Arg

165
Gly

Tyr
Met
Pro
Gln
Asp
70

Tyr
Asn
Gly
Ile
Ala
150
Tyr

Asn

Thr Ser Ile

Gln
Ala
Ash
55

Ser
Phe
Gly
Tyr
Met
135
Pro
Gln

Asn

Ile
Ash
40

Lys
Lys
Ash
Lys
Thr
120
Gln
Ala
Ash

Ser

Gly
25

Thr
Phe
Ala
Thr
Lys
105
Ile
Ile
Ash
Arg

Lys
185

Asn
730
val
val
Pro
Ser

TYr
810

p Lys

Leu
Thr
Gly
Phe
890
Gly
Gly
Tyr
Asp

Ser
970

Asn
val
Asp
Leu
val
Asn
90

Tyr
Ile
Gly
Thr
Phe

170
Ala

715
Asp

Gln
Gln
Ala
Gly
795
Thr
Tyr
Ile
Gly
Glu
875
Gly
Phe
Glu
Tyr
Gly

955
Glu

Gly
Phe
Ala
Thr
Thr
Thr
Tyr
Ser
val
As

155
Leu

Ala
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Lys
AsSn
Ile
AsSn
780
Leu
Ile
Tyr
Asp
Leu
860
Met
Glu
Lys
Ser
Phe

940
Glu

Lys
Lys
Asn
Leu
Gly
Ala
Phe
Gly

Phe
140

p Ala

Tyr
Thr

val
Ile
Gly
765
Thr
val
Glu
Phe
Asp
845
Ile
Gln
Asp
Tyr
Ile
925
Thr

Glu

His
Gly
Ash
45

Ash
Leu
val
Ash
Lys
125
Lys
Ash
Leu

Gly

Phe
Asp
750
val
val
Arg
Thr
AsSn
830
Ile
Ser
Phe
Gly
Phe
910
Asn
Asp

Tyr

Phe
Pro
Ile
Gly
Arg
Ala
Thr
110
His
Gly
Asn

His

Tr
190

TYyr
735
Asp
Phe
Asn
val
Gly
815
Pro
Lys
Phe
Gly
val
895
Ala
Tyr
Glu
TYyr

Tyr
15

Asn
Glu
Lys
Thr
val
95

Asn
Phe
Pro
Ile

Asp
175

p val

720
Phe

Asn
Asp
Asp
Gly
800
Trp
Glu
Tyr
Glu
Tyr
880
Met
His
Thr
Tyr

Phe
960

Phe
Gly
Gly
Lys
Ile
Thr
Thr
Tyr
Asp
Glu
160
Asn

Thr



Ile
Asn
Leu
225
Ala
Tyr
Asn
Tyr
Glu

305
Pro

Asp
Gly
210
Pro
Pro
Gln
Ash
Tyr
290
Ile

<210> 9
<211> 6
<212> P

<213>

<220>
<223>

<400> 9

Met
1

Ile
Ser
Leu
Leu
65

Gly
Phe
Asp
Gly
val
145
Ala
Phe
Asn
Tyr
Gly
225
Phe
Met
Glu
Lys

Glu

Ile
Arg
Phe
Ser
50

Gly
Met
Lys
Asp
Glu
130
Leu
Pro
Thr
Tyr
Phe
210
Asp
val
Lys
Asn
TYyr

290
Ile

Gly
195
Tyr
Gln
Ala
Asn
ser
275
Phe

Asp

12
RT

Asn
Lys
Ile
Asn
Ar

260
Lys
Met
Gly

Arg
Thr
Gly

Thr
245

g Phe

Ala
Pro

val

Tyr
Ile
val
230
Asp
Leu
val
Asp

Ile
310

Tyr
Asp
215
Phe
Ala
His
Thr
Thr

295
Tyr

Artificial Sequence

Phe
200
Ash
Lys
Ash
Leu
Gly
280
Ala

Phe

eolf-othd-000001

Glu
Lys
Gly
Ash
Leu
265
Trp
Met

Phe

individual toxin B fragment

Leu
Phe
Asn
35

Phe
Leu
Met
Pro
Lys
115
Thr
Gln
Ala
Gly
Arg
195
Ser
TYyr
Ser
val
Gly
275
Phe

Ser

Met
val
20

Phe
Thr
val
val
Pro
100
Tyr
Ile
Thr
Asn
Lys
180
Gly
Pro
Lys
Ile
Gly
260
Glu
Ala

Tyr

Ser
5

Asn
Ser
Pro
Ser
Ser
85

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

Ser

Thr
val
Asp
Ser
Leu
70

Gly
Asn
Phe
Asp
val
150
Leu
Ile
val
Thr
Tyr
230
Asp
Thr
Gln
His

Gly

Ser
Phe
Lys
Tyr
55

Tyr
Leu
Asn
Asn
Asp
135
Phe
Asp
Ile

Glu

Gly
215
Phe
Asn
Glu
Ile
Asn

295
Ile

Glu
Lys
Gln
40

Tyr
Asn
Ile
Leu
Pro
120
Lys
Ser
Glu
Asp
Trp
200
Lys
Asn
Lys
Ile
Gly
280
Glu

Leu

Glu
Asp
25

Asp
Glu
Glu
Tyr
Ile
105
Ile
Asn
Thr
Asn
Glu
185
Lys
Ala
Ser
His
AS

265
val
Asp

Asn

Pro
Ash
Ser
Ile
250
Gly
Gln
Ala

Gly

Asn
10

Lys
val
Asp
Lys
Ile
Thr
Asn
Tyr
Glu
Leu
170
Asn
Glu
Phe
Asp

Tyr
250

p Gly

Phe
Leu

Phe

Asnh
Phe
Asnh
235
Glu
Lys
Thr
Ala

val
315

Lys
Thr
Pro
Gly
Phe
75

Asn
Gly
Gly
Tyr
Asp
155
Glu
Ile
Leu
Lys
Gly
235
Phe
Lys
Asn
Gly

Asn
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Thr
Tyr
220
Gly
Gly
Ile
Ile
Ala

300
Asp

val
Leu
val
Leu
60

Tyr
Asp
Phe
Gly
Phe
140
Gly
Gly
Tyr
Asp
Gly
220
val
Asp
His
Thr
Asn

300
Asn

Ala
205
Phe
Phe
Gln
Tyr
Ash
285
Gly

Gly

Ser
Ala
Ser
Ile
Ile
Ser
val
Ala
125
Asn
Phe
Glu
Tyr
Gly
205
Leu
Met
Asp
Phe
Glu
285
Glu

Lys

Met
Arg
Glu
Ala
Tyr
270
Gly
Gly

val

Gln
Asn
Glu
Gly
Asn
Leu
Thr
110
Ala
Gln
Lys
Ala
Phe
190
Glu
Asn
Gln
Ser
TYyr
270
Asp
Glu

Ile

Gly
Ash
Tyr
Ile
255
Phe
Lys
Leu

Lys

val
15

Lys
Ile
Tyr
Asn
Tyr
val
Ser
Ser
Tyr
Ile
175
Asp
Met
Gln
Lys
Gly
255
Phe
Gly
Gly

Tyr

Ala
Gly
Phe
240
Arg
Gly
val
Phe

Ala
320

Lys
Leu
Ile
Asp
Phe
80

Tyr
Gly
Ile
Gly
Phe
160
Asp
Asp
His
Ile
Gly
240
val
Ala
Phe
Glu

Tyr



305
Phe

Gly
Leu
Met
Asp
385
Phe
Ser
Ile
Asp
Tyr
465
Lys
Phe
AsSn
AsSn
Ile
545
AsSn
Trp
Ala

Pro

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

Asp
Ser
Ser
Gln
370
Ser
Tyr
Asp
Tyr
val
450
Asp
Lys
Asp
AsSn
Ile
530
Gly
Thr
Leu

Ala

As
610

<220>

<223>
<400>

Met
1
Thr
Tyr
Ash
Glu
65
Lys
Ile
Ala

Asp

Gly
Ala
Phe
50’
Gly
Lys
Ile
Ile

Gly
130

Asp
Lys
Leu
355
val
Gly
Ile
Gly
Gly
435
Tyr
Met
Ala
Glu
Tyr
515
Glu
val
Leu
Asp

Thr
595

p Thr

10
587
PRT
Artificial Sequence

Trp
Ile
Asn
35

Phe
Gln
Tyr
Asn
His
115
Ile

Ser
Tyr
340
Ile
Gly
Ile
Asp
Tyr
420
Gln
Tyr
Glu
Cys
Lys
500
Tyr
Asp
Phe
Asp
Leu
580
Gly

Ala

Gln
Ala
20

Thr
Glu
Ala
Tyr
Asnh
100
Leu

Leu

Phe
325
Tyr
Asn
Phe
Ile
Asp
405
Lys
Ala
Phe
Asn
Lys
485
Gly
Phe
Lys
Asn
Glu
565
Asp

Ser

Thr
5
ser
Asp
Tyr
Ile
Phe
85
Lys
Cys

Gln

310
Thr

Phe
Asp
val
Glu
390
Asn
Tyr
val
Gly
Glu
470
Gly
Ile
Asn
Met
Thr
550
Asn
Glu

val

Ile
Thr
Gly
Phe
Leu
70

Gly
Lys
Thr

Asn

Ala
Asp
Gly
Thr
375
Ser
Gly
Phe
Glu
Glu
455
Ser
Ile
Met
Glu
Phe
535
Pro
Phe
Lys

Ile

toxin A fragment from
10

Asp
Gly
Ile
Ala
55

Tyr
Ser
Tyr
Ile

Gly
135

val
Glu
Gln
360
Ile
Gly
Ile
Ala
Tyr
440
Thr
Asp
Asn
Arg
Asn
520
Tyr
Asp
Glu
Arg

Ile
600

eolf-othd-000001

val
Asp
345
Tyr
Asn
val
val
Pro
425
Ser
Tyr
Lys
Leu
Thr
505
Gly
Phe
Gly
Gly
Tyr

585
Asp

Gly
330
Thr
Tyr
Asp
Gln
Gln
410
Ala
Gly
Thr
Tyr
Ile
490
Gly
Glu
Gly
Phe
Glu
570
Tyr

Gly

fusion 1

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Asn

120
Tyr

Lys
Thr
25

Gln
Ala
Ash
Ser
Phe
105
Ash

Ile

Lys
Ile
Ile
Asn
Glu
Lys
90

Asn
Asp

Thr

315
Trp

Ala
Phe
Lys
Asn
395
Ile
Asn
Leu
Ile
Tyr
475
Asp
Leu
Met
Glu
Lys
555
Ser
Phe

Glu

Tyr
Ile
Gly
Thr
Phe
Ala
Pro
Lys
Ile

Page 22

Lys
Glu
Asn
val
380
Ile
Gly
Thr
val
Glu
460
Phe
Asp
Ile
Gln
Asp
540
Tyr
Ile
Thr

Glu

Tyr
Asn
val
Asp
60

Leu
val
Asn
Tyr

Glu
140

Asp
Ala
Asp
365
Phe
Asp
val
val
Arg
445
Thr
Asn
Ile
Ser
Phe
525
Gly
Phe
Asn
Asp

TYr
605

Phe
Gly
Phe
Ala
Thr
Thr
Asn
Tyr

125
Arg

Leu
TYyr
350
Asp
TYyr
Asp
Phe
Asn
430
val
Gly
Pro
Lys
Phe
510
Gly
val
Ala
Tyr
Glu

590
TYyr

Ash
Lys
30

Lys
Ash
Leu
Gly
Ala
110
Phe

Asn

Glu
335
Ile
Gly
Phe
Asn
Asp
415
Asp
Gly
Trp
Glu
Tyr
495
Glu
Tyr
Met
His
Thr
575
TYyr

Phe

Thr
15

His
Gly
Asn
Asn
Trp
95

Ile
Ser

Asn

320
Asp

Gly
Ile
Ser
TYyr
400
Thr
Asn
Glu
Ile
Thr
480
TYyr
Asn
Ile
Gln
Gln
560
Gly
Ile

Asp

Asn
Phe
Pro
Ile
g
Arg
Ala
Tyr
Phe



Tyr Phe Asp

145

Gly Pro Asn

Asn Ile Glu

Asn Gly Ly

s
195

Trp Gln Thr
210
Glu Ala Ala

225

Asn Leu Asn

Lys Lys Tyr

Thr Ser Ile

275

Gln Ile Gly
290
Ala Asn Thr

305

Asn Lys Phe

Ser Lys Ala

Phe Asn Thr

355

Gly Lys Lys
370
Tyr Thr Ile

385

Met Gln Ile

Pro Ala Asn

GIn Asn Arg

435

Asn Ser Lys
450
Tyr Phe Glu

465

Asp Asn Lys

Phe Lys Gly

Ala Asn Asn

515

His Leu Leu
530
Thr Gly Trp

545

Thr Ala Met

Tyr Phe Phe

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

<220>
<223>

<400>

11
567
PRT

Ala
Gly
Gly
180
Lys
Ile
Thr
Thr
TYyr
260
Asnh
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly
Thr
420
Phe
Ala
Pro
Asn
sSer
500
Ile
Gly
Gln
Ala

Gly
580

Asn
Phe
165
Gln
Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
sSer
val
405
Asp
Leu
Ala
Ash
Phe
485
Ash
Glu
Lys
Thr
Ala

565
val

Asn
150
Glu
Ala
Tyr
Gly
Trp
230
Glu
Asnh
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala

Asp

Glu
Tyr
Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Ash
Ash
Leu
val
Ash
375
Lys
Lys
Ash
Leu
Gly
455
Ala
Phe
Phe
Gln
TYyr
535
Ash
Gly

Gly

Artificial Sequence

toxin A fragment from

11

Met Gly Trp Gln Thr Ile Asp

Ser
Phe
val
AS

200
Lys
Thr
Ala
Ash
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Ash
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly

val

fusion 2

eolf-othd-000001

Lys
Ala

Tyr
185

p Asn

Tyr
Ile
Thr
Thr
265
Tyr
Ash
Glu
Lys
Thr
345
val
Ash
Phe
Pro
Ile
425
Asp
val
Gly
Ash
Tyr
505
Ile
Phe
Lys
Leu

Lys
585

Met
Pro
170
Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Ash
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Phe

570
Ala

val
155
Ala
Asnh
Ser
Phe
Gly
235
Trp
Ile
Asnh
Phe
Gln
315
Tyr
Asp
Gly
ser
Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Asnh
Tyr
555
Glu

Pro

Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
Asn
Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
Asn
540
Tyr
Ile

Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
Ash
525
ser
Phe

Asp

val
His
Leu
190
val
Ash
Tyr
Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
ser
Asp
Tyr
Ile
430
Phe
Ash
Lys
Ile
Ash
510
Arg
Lys
Met

Gly

Phe
Ash
175
Thr
Thr
Thr
Tyr
Asp
255
Gly
Ile
Ala
Tyr
ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala
Pro

val
575

Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Leu
val
Asp

560
Ile

Gly Lys Lys Tyr Tyr Phe Asn Thr Asn
Page 23



Thr
TYyr
AsSn
Glu
65

Lys
Ile
Ala
Asp
Tyr
145
Gly
AsSn
AsSn
Trp
Glu
225
AsSn
Lys
Thr
Gln
Ala
305
AsSn
Ser
Phe
Gly
TYyr
385
Met
Pro
Gln
Asn
Tyr
465
Asp
Phe
Ala
His

Thr

Ala
Phe
Gly
50

Gly
Lys
Ile
Ile
Gly
130
Phe
Pro
Ile
Gly
Gln
210
Ala
Leu
Lys
Ser
Ile
290
AsSn
Lys
Lys
Asn
Lys
370
Thr
Gln
Ala
Asn
Ser
450
Phe
Asn
Lys
Asn
Leu

530
Gly

Ile
Asn
Phe
Gln
Tyr
Asn
His
115
Ile
Asp
Asn
Glu
Lys
195
Thr
Ala
Asn
Tyr
Ile
275
Gly
Thr
Phe
Ala
Thr
355
Lys
Ile
Ile
Asn
Arg
435
Lys
Glu
Lys
Gly
Asn
515
Leu

Trp

Ala
20

Thr
Glu
Ala
Tyr
Asn
100
Leu
Leu
Ala
Gly
Gly
180
Lys
Ile
Thr
Thr
Tyr
260
Asn
val
Asp
Leu
val
340
Asn
Tyr
Ile
Gly
Thr
420
Phe
Ala
Pro
Asn
Ser
500
Ile
Gly

Gln

Ser
Asp
Tyr
Ile
Phe
85

Lys
Cys
Gln
Asn
Phe
165
Gln
Tyr
Asp
Gly
Ala
245
Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
Ser
val
405
Asp
Leu
Ala
Asn
Phe
485
Asn
Glu
Lys
Thr

Thr
Gly
Phe
Leu
Gly
Lys
Thr
Asn
Asn
150
Glu
Ala
Tyr
Gly
Trp
230
Glu
Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile

Ile

Gly
Ile
Ala
55

Tyr
Ser
Tyr
Ile
Gly
135
Glu
Tyr
Ile
Phe
Lys
215
Gln
Ala
Thr
His
Gly
295
Asn
Asn
Leu
val
Asn
375
Lys
Lys
Asn
Leu
Gly
455
Ala
Phe
Phe
Gln
Tyr

535
Asn

Tyr
Met
40

Pro
Gln
Asp
Tyr
Asn
120
Tyr
Ser
Phe
val
Asp
200
Lys
Thr
Ala
Asn
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Asn
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr

Gly

eolf-othd-000001
10

Thr
25

Gln
Ala
Asn
Ser
Phe
105
Asn
Ile
Lys
Ala
Tyr
185
Asn
Tyr
Ile
Thr
Thr
265
Tyr
Asn
Glu
Lys
Thr
345
val
Asn
Phe
Pro
Ile
425
Asp
val
Gly
Asn
Tyr
505
Ile
Phe

Lys

Ile
Ile
Asn
Glu
Lys
90

Asn
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp
Gly
250
Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asn
Thr
Ala
Gly
490
Phe
Arg
Gly

val

Ile
Gly
Thr
Phe
75

Ala
Pro
Lys
Ile
val
155
Ala
Asn
Ser
Phe
Gly
235
Trp
Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
Ser
Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Asn

Tyr

Page 24

Asn
val
Asp
60

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
ASn
Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
Asn

540
Tyr

Gly
Phe
Ala
Thr
Thr
AsSn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
Ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
AsSn
525
Ser

Phe

Lys
30

Lys
AsSn
Leu
Gly
Ala
110
Phe
AsSn
val
His
Leu
190
val
Asn
Tyr
Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr
Ile
430
Phe
AsSn
Lys
Ile
Asn
510
Arg
Lys

Met

15

His
Gly
Asn
Asn
Trp
Ile
Ser
Asn
Phe
Asn
175
Thr
Thr
Thr
TYyr
Asp
255
Gly
Ile
Ala
TYyr
Ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala

Pro

Phe
Pro
Ile
Gly
80

Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
TYyr
Asn
Tyr
Ile
480
val
Asp
Leu
val

Asp



545

550

Thr Ala Met Ala Ala Ala Gly
565

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

<220>
<223>

<400>
1

12

505

PRT

Artificial Sequence

eolf-othd-000001

toxin A fragment from fusion 3

12

Met Gly Trp Gln Tgr Ile Asp

Thr Ala Ile Ala Ser Thr Gly

20

Tyr Phe Asn Thr Asp Gly Ile

35

Asn Gly Phe Glu Tyr Phe Ala

50

55

Glu Gly GIn Ala Ile Leu Tyr

65

70

Lys Lys Tyr Tyr Phe Gly Ser

85

Ile Ile Asn Asn Lys Lys Tyr

100

Ala Ile His Leu Cys Thr Ile

115

Asp Gly Ile Leu GIn Asn Gly
130 135
Tyr Phe Asp Ala Asn Asn Glu

145

150

Gly Pro Asn Gly Phe Glu Tyr

165

Asn Ile Glu Gly GIn Ala Ile

180

Asn Gly Lys Lys Tyr Tyr Phe

195

Trp GIn Thr Ile Asp Gly Lys
210 215

Glu Ala Ala Thr Gly

225

Trp Gln
230

Asn Leu Asn Thr Ala Glu Ala

245

Lys Lys Tyr Tyr Phe Asn Thr

260

Thr Ser Ile Asn Gly Lys His

275

GIn Ile Gly val Phe Lys Gly
290 295
Ala Asn Thr Asp Ala Asn Asn

305

310

Asn Lys Phe Leu Thr Leu Asn

325

Ser Lys Ala val Thr Gly Leu

340

Phe Asn Thr Asn Thr Ala val

Gly

355
Lys Tyr Tyr Phe Asn

Lys
370 375

Tyr Thr Ile Ile Ser Gly Lys

385

390

Met GIn Ile Gly val Phe Lys

405

Pro Ala Asn Thr Asp Ala Asn

420

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Ash
120
Tyr
Ser
Phe
val
AS

200
Lys
Thr
Ala
Ash
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly

Asn

Lys Lys
10

Thr Ile
25
Gln Ile

Ala Asn
Asn Glu

Ser Lys
90

Phe Asn

105

Asn Asp

Ile Thr
Lys Met
Ala Pro

170

Tyr Gln
185

p Asn Asp

Tyr Tyr
Ile Asp

Thr Gly
250

Thr Phe

265

Tyr Phe

Asn Gly
Glu Gly

Lys Lys
330

Thr Ile

345

val Thr

Asn Thr
Phe Tyr
Pro Asp

410

Ile Glu
425

555

Tyr
Ile
Gly
Thr
Phe
Ala
Pro
Lys
Ile
val
155
Ala
Asnh
ser
Phe
Gly
235
Trp
Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
sSer
Phe
395
Gly

Gly

Page 25

Tyr
Asn
val
Asp
60

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
Asn
Phe

Gln

Phe
Gly
Phe
45

Ala
Thr
Thr
Ash
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
ser
Asp
285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu

Ala

Ash
Lys
30

Lys
Ash
Leu
Gly
Ala
110
Phe
Ash
val
His
Leu
190
val
Ash
Tyr
Ile
Thr
270
Gly
Phe
Leu
Gly
Lys
350
Thr
Ser
Asp
Tyr

Ile
430

Thr
15

His
Gly
Asn
Asn
Trp
95

Ile
Ser
Asn
Phe
Asn
175
Thr
Thr
Thr
Tyr
Asp
255
Gly
Ile
Ala
Tyr
ser
335
Tyr
Ile
Thr
Gly
Phe

415
Arg

560

Asn
Phe
Pro
Ile
Gly
80

Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala

Tyr



GIn Asn Arg Phe Leu Tyr Leu

435

Asn Ser Lys Ala Ala Thr Gly
450 455
Tyr Phe Glu Pro Asn Thr Ala

465

470

Asp Asn Lys Asn Phe Tyr Phe

485

Phe Lys Gly Ser Asn Gly Phe

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

<220>
<223>

<400>

500

13

567

PRT

Artificial Sequence

toxin A fragment from

13

Met Gly Trp GIn Thr Ile Asp

1

5

Thr Ala Ile Ala Ser Thr Gly

20

Tyr Phe Asn Thr Asp Gly Ile

35

Asn Gly Phe Glu Tyr Phe Ala

50

55

Glu Gly GIn Ala Ile Leu Tyr

65

70

Lys Lys Tyr Tyr Phe Gly Ser

85

Ile ITe Asn Asn Lys Lys Tyr

100

Ala Ile His Leu Cys Thr Ile

115

Asp Gly Ile Leu GIn Asn Gly
130 135
Tyr Phe Asp Ala Asn Asn Glu

145

150

Gly Pro Asn Gly Phe Glu Tyr

165

Asn Ile Glu Gly Gln Ala Ile

180

Asn Gly Lys Lys Tyr Tyr Phe

195

Trp Gln Thr Ile Asp Gly Lys
210 215
Glu Ala Ala Thr Gly Trp GIn

225

230

Asn Leu Asn Thr Ala Glu Ala

245

Lys Lys Tyr Tyr Phe Asn Thr

260

Thr Ser Ile Asn Gly Lys His

275

GIn Ile Gly val Phe Lys Gly
290 295
Ala Asn Thr Asp Ala Asn Asn

305

310

Asn Lys Phe Leu Thr Leu Asn

325

Ser Lys Ala val Thr Gly Leu

340

Phe Asn Thr Asn Thr Ala val

355

Gly Lys Lys Tyr Tyr Phe Asn

His
440
Trp
Met
Arg

Glu

eolf-othd-000001

Asp
val
Gly

Asn

Tyr
505

Asn Ile
Thr Ile

Ala Asn

475
Gly Leu
490

fusion 4

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Asn
120
Tyr
Ser
Phe
val
Asp
200
Lys
Thr
Ala
Asn
Phe
280
Pro
Ile
Gly
Arg
Ala

360
Thr

Lys
Thr
25

Gln
Ala
Asn
Ser
Phe
105
Asn
Ile
Lys
Ala
Tyr
185
Asn
Tyr
Ile
Thr
Thr
265
Tyr
Asn
Glu
Lys
Thr
345
val

Asn

Lys Tyr
Ile Ile
Ile Gly
Asn Thr

Glu Phe
75

Lys Ala

90

Asn Pro

Asp Lys
Thr Ile

Met val
155

Pro Ala

170

Gln Asn

Asp Ser
Tyr Phe

Asp Gly
235

Gly Trp

250

Phe Ile

Phe Asn
Gly Phe
Gly GIn
315
Lys Tyr
330
Ile Asp
Thr Gly

Thr Ser
Page 26

Tyr
AS

460
Gly

Pro

Tyr
Asn
val
Asp
60

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys
Gln
Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp

Ile

Tyr'
445

p Gly

Tyr
Gln

Phe
Gly
Phe
45

Ala
Thr
Thr
Asn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr
Ser
As

285
Tyr
Ile
Phe
Lys
Gln

365
Ala

Phe
Asn
Lys
Ile

Asn
Lys
30

Lys
Asn
Leu
Gly
Ala
110
Phe
Asn
val
His
Leu
190
val
Asn
Tyr
Ile

Thr
270

p Gly

Phe
Leu
Gly
Lys
350
Thr

Ser

Gly
Arg
Thr

Gly
495

Thr
15

His
Gly
Asn
Asn
Trp
95

Ile
Ser
Asn
Phe
Asn
175
Thr
Thr
Thr
TYyr
Asp
255
Gly
Ile
Ala
TYyr
Ser
335
TYyr
Ile

Thr

Asn
Tyr
Ile

480
val

Asn
Phe
Pro
Ile
Gly
80

Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe
240
Gly
TYyr
Met
Pro
Gln
320
Asp
Tyr
Asn

Gly



370 375
;g; Thr Ile Ile Ser Gly Lys

390

Met GIn Ile Gly val Phe Lys

405

Pro Ala Asn Thr Asp Ala Asn

Gln Asn

420
Arg Phe Leu Tyr Leu
435

Asn Ser Lys Ala Ala Thr Gly
450 455
Tyr Phe Glu Pro Asn Thr Ala

465

470

Asp Asn Lys Asn Phe Tyr Phe

485

Phe Lys Gly Ser Asn Gly Phe

500

Ala Asn Asn Ile Glu Gly Gln

515

His Leu Leu Gly Lys Ile Tyr
530 535
Thr Gly Trp GIn Thr Ile Asn

545

550

Thr Ala Met Ala Ala Ala Gly

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

<220>
<223>

<400>

565

14

591

PRT

Artificial Sequence

toxin A fragment from
14

Mit Gly Trp GIn Thr Ile Asp

5

Thr Ala Ile Ala Ser Thr Gly

20

Tyr Phe Asn Thr Asp Gly Ile

35

Asn Gly Phe Glu Tyr Phe Ala

50

55

Glu Gly GIn Ala Ile Leu Tyr

65

70

Lys Lys Tyr Tyr Phe Gly Ser

85

Ile Ile Asn Asn Lys Lys Tyr

100

Ala Ile His Leu Cys Thr Ile

115

Asp Gly Ile Leu GIn Asn Gly
130 135
Tyr Phe Asp Ala Asn Asn Glu

145

150

Gly Pro Asn Gly Phe Glu Tyr

165

Asn Ile Glu Gly GIn Ala Ile

Asn Gly

180
Lys Lys Tyr Tyr Phe
195

Trp GIn Thr Ile Asp Gly Lys
210 215
Glu Ala Ala Thr Gly Trp Gln

225

230

Asn Leu Asn Thr Ala Glu Ala

245

His
Gly
Asn
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr

Gly

fusion 5

Gly
Tyr
Met
40

Pro
Gln
Asp
Tyr
Ash
120
Tyr
Ser
Phe
val
AS

200
Lys
Thr
Ala

eolf-othd-000001

Phe
Pro
Ile
425
Asp
val
Gly
Asn
Tyr
505
Ile
Phe

Lys

Lys
Thr
25

Gln
Ala
Ash
Ser
Phe
105
Ash
Ile
Lys
Ala

Tyr
185

p Asn

Tyr
Ile
Thr

Tyr
Asp
410
Glu
Asn
Thr
Ala
Gly
490
Phe
Arg
Gly

val

Lys
10

Ile
Ile
Ash
Glu
Lys
90

Ash
Asp
Thr
Met
Pro
170
Gln
Asp
Tyr
Asp

Gly
250

Phe
395
Gly
Gly
Ile
Ile
Asn
475
Leu
Ala
Tyr
Asn

Tyr
555

Tyr
Ile
Gly
Thr
Phe
Ala
Pro
Lys
Ile
val
155
Ala
Asn
Ser
Phe
Gly

235
Trp

Page 27

380
Asn

Phe
Gln
Tyr
Asp
460
Gly
Pro
Pro
Gln
Asn

540
Tyr

Tyr
Asn
val
Asp
60

Leu
val
Asn
Tyr
Glu
140
Thr
Asn
Lys
Lys
Asn
220
Lys

Gln

Thr
Glu
Ala
Tyr
445
Gly
Tyr
Gln
Ala
Asn
525
Ser

Phe

Phe
Gly
Phe
Ala
Thr
Thr
Asn
Tyr
125
Arg
Gly
Thr
Phe
Ala
205
Leu
Lys
Thr

Asp
TYyr
Ile
430
Phe
AsSn
Lys
Ile
AsSn
510
Arg
Lys

Met

Ash
Lys
30

Lys
Ash
Leu
Gly
Ala
110
Phe
Ash
val
His
Leu
190
val
Ash
Tyr

Ile

Gly
Phe
415
Arg
Gly
Arg
Thr

Gly
495
Thr
Phe
Ala

Pro

Thr
15

His
Gly
Asn
Asn
Trp
Ile
ser
Asn
Phe
Asn
175
Thr
Thr
Thr
Tyr

Asp
255

Ile
400
Ala
Tyr
Asn
TYyr
Ile
480
val
Asp
Leu
val

Asp
560

Asn
Phe
Pro
Ile
s
Arg
Ala
Tyr
Phe
Lys
160
Asn
Leu
Gly
Ala
Phe

240
Gly



Lys Ly
Thr Se

Gln 11
29
Ala As
305
Asn Ly

ser Ly
Phe As

Gly Ly
37
Tyr Th
385
Met GI

Pro Al
Gln As

Asn Se
45
Tyr Ph
465
Asp As
Phe Ly
Ala As

His Le
53
Thr G1
545
Thr Al

Tyr Ph

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

<220>
<223>

<400>
Gly Ph

val Me
Ala GI
Phe Ly
50
Glu G1
65
Tyr Ph
Asp GI

Gly Le

s Tyr

r Ile
275

e Gly

0

n Thr

S Phe
s Ala

n Thr
355

s Lys

0

r Ile

n Ile
a Asn

n Arg
435

r Lys

0

e Glu

n Lys
s Gly
n Asn

515

u Leu
0

y Trp
a Met
e Phe

15
379
PRT

TYyr
260
Asn
val
Asp
Leu
val
340
Asnh
Tyr
Ile
Gly
Thr
420
Phe
Ala
Pro
Asn
ser
500
Ile
Gly
Gln
Ala

Gly
580

Phe
Gly
Phe
Ala
Thr
325
Thr
Thr
Tyr
sSer
val
405
Asp
Leu
Ala
Asn
Phe
485
Asnh
Glu
Lys
Thr
Ala

565
val

Asn
Lys
Lys
Asn
310
Leu
Gly
Ala
Phe
Gly
390
Phe
Ala
Tyr
Thr
Thr
470
Tyr
Gly
Gly
Ile
Ile
550
Ala

Asp

Thr
His
Gly
295
Ash
Ash
Leu
val
Ash
375
Lys
Lys
Ash
Leu
Gly
455
Ala
Phe
Phe
Gln
Tyr
535
Ash
Gly

Gly

Artificial Sequence

toxin B fragment from

15
e val

t Lys
u Asn
35
s Tyr
u Ile
e Asp
y Ser

u Ser

Ser
val
20

Gly
Phe
Ser
Asp
Lys

100
Leu

Ile
5
Gly
Glu
Ala
Tyr
Ser
85
Tyr

Ile

Asn
Tyr
Met
His
Ser
70

Phe
Tyr

Asn

Asp
Thr
Gln
His
55

Gly
Thr
Phe

Asp

Ash
Phe
280
Pro
Ile
Gly
Arg
Ala
360
Thr
His
Gly
Ash
His
440
Trp
Met
Arg
Glu
Ala
520
Tyr
Gly
Gly

val

eolf-othd-000001

Thr
265
Tyr
Ash
Glu
Lys
Thr
345
val
Ash
Phe
Pro
Ile
425
Asp
val
Gly
Ash
Tyr
505
Ile
Phe
Lys
Leu

Lys
585

Phe
Phe
Gly
Gly
Lys
330
Ile
Thr
Thr
Tyr
Asp
410
Glu
Asnh
Thr
Ala
Gly
490
Phe
Arg
Gly
val
Phe

570
Ala

fusion 1

Asn
Glu
Ile
40

Asn
Ile
Ala
Asp

Gly

Lys
Ile
25

Gly
Glu
Leu
val
Glu

105
Gln

His
10

Asp
val
Asp
Asn
val
90

Asp

Tyr

Ile
Asn
Phe
Gln
315
Tyr
Asp
Gly
ser
Phe
395
Gly
Gly
Ile
Ile
Asnh
475
Leu
Ala
Tyr
Asnh
Tyr
555
Glu

Pro

Tyr
Gly
Phe
Leu
Phe
75

Gly
Thr

Tyr

Page 28

Ala
Thr
Glu
300
Ala
Tyr
Gly
Trp
Ile
380
Asn
Phe
Gln
Tyr
AS

460
Gly
Pro
Pro
Gln
Asn
540
Tyr
Ile
Gly

Phe
Lys
Asn
Gly
60

Asn
Trp
Ala

Phe

sSer
AS

285
Tyr
Ile
Phe
Lys
Gln
365
Ala
Thr
Glu
Ala

Tyr'
445

p Gly

Tyr
Gln
Ala
Asnh
525
ser
Phe
Asp

Ile

Asp
His
Thr
45

Asn
Asn
Lys
Glu

Asn

Thr
270

p Gly

Phe
Leu
Gly
Lys
350
Thr
ser
Asp
Tyr
Ile
430
Phe
Ash
Lys
Ile
Ash
510
Arg
Lys
Met
Gly

Tyr
590

Asp
Phe
Glu
Glu
Lys
Asp
Ala

110
Asp

Gly
Ile
Ala
Tyr
ser
335
Tyr
Ile
Thr
Gly
Phe
415
Arg
Gly
Arg
Thr
Gly
495
Thr
Phe
Ala
Pro
val

575
Gly

Ser
15

TYyr
Asp
Glu
Ile
Leu
95

Tyr

Asp

Tyr
Met
Pro
Gln
320
Asp
Tyr
Asn
Gly
Ile
400
Ala
Tyr
Asn
Tyr
Ile
480
val
Asp
Leu
val
Asp

560
Ile

Gly
Phe
Gly
Gly
Tyr
Glu
Ile

Gly



Ile
Ser
145
Tyr
Thr
Asn
Glu
Ile
225
Thr
Tyr
Asn
Ile
Gln
305
Gln
Gly
Ile

Asp

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

Met
130
Asp
Phe
Ser
Ile
Asp
210
Tyr
Lys
Phe
Asn
Asn
290
Ile
AsSn
Trp
Ala

Pro
370

<220>

<223>
<400>

Gly
1
val
Asp
His
Thr
65
Ash
Ash
Lys
Glu
Ash
145
val

Ile

Leu
Met
Asp
Phe
50

Glu
Glu
Lys
Asp
Ala
130
Asp
Phe

Asp

115
Gln

Ser
Tyr
Asp
TYyr
195
val
Asp
Lys
Asp
Asn
275
Ile
Gly
Thr
Leu
Ala

355
Asp

16
399
PRT
Artificial Sequence

Asn
Gln
sSer
35

Tyr
Asp
Glu
Ile
Leu
115
Tyr
Asp
Tyr

Asp

val
Gly
Ile
Gly
180
Gly
Tyr
Met
Ala
Glu
260
Tyr
Glu
val
Leu
Asp
340
Thr

Thr

Gln
Lys
20

Gly
Phe
Gly
Gly
TYyr
100
Glu
Ile
Gly
Phe

Asn
180

Gly
Ile
Asp
165
Tyr
Gln
Tyr
Glu
Cys
245
Lys
Tyr
Asp
Phe
AS

325
Leu
Gly

Ala

Ile
5
Gly
val
Ala
Phe
Glu
85
Tyr
Asp
Gly
Ile
sSer

165
Tyr

Phe
Ile
150
Asp
Lys
Ala
Phe
Asn
230
Lys
Gly
Phe
Lys

Asn
310

p Glu

Asp
Ser

Gln

Gly
Phe
Met
Glu
Lys
70

Glu
Phe
Gly
Leu
Met
150
Asp

Phe

val
135
Glu
Asn
Tyr
val
Gly
215
Glu
Gly
Ile
Asn
Met
295
Thr
Asn
Glu
val

Leu
375

toxin B fragment from
16

Asp
val
Lys
Ash
55

Tyr
Ile
Asp
Ser
Ser
135
Gln
Ser

TYyr

120
Thr

Ser
Gly
Phe
Glu
200
Glu
Ser
Ile
Met
Glu
280
Phe
Pro
Phe
Lys
Ile

360
val

fusion 2

eolf-othd-000001

Ile
Gly
Ile
Ala
185
Tyr
Thr
Asp
Asn
Arg
265
Asn
Tyr
Asp
Glu
Arg
345
Ile

Ile

Asn
val
val
170
Pro
Ser
Tyr
Lys
Leu
250
Thr
Gly
Phe
Gly
Gly
330
Tyr
Asp

ser

Tyr Lys Tyr
10

Ser
val
40

Gly
Phe
Ser
Asp
Lys
120
Leu
val
Gly

Ile

Ile
25

Gly
Glu
Ala
Tyr
Ser
105
Tyr
Ile
Gly

Ile

As
185

Asn
Tyr
Met
His
ser
90

Phe
Tyr
Asn
Phe

Ile
170

p Asp

Asp
Gln
155
Gln
Ala
Gly
Thr
Tyr
235
Ile
Gly
Glu
Gly
Phe
315
Glu
Tyr
Gly
Glu

Tyr
Asp
Thr
Gln
His
Gly
Thr
Phe
Asp
val
155
Glu

Asn

Page 29

Lys
140
AsSn
Ile
AsSn
Leu
Ile
220
Tyr
Asp
Leu
Met
Glu
300
Lys
Ser
Phe

Glu

Phe
Asn
Glu
Ile
60

Asn
Ile
Ala
Asp
Gly
140
Thr
ser

Gly

125
val

Ile
Gly
Thr
val
205
Glu
Phe
Asp
Ile
Gln
285
Asp
Tyr
Ile
Thr

Glu
365

Ash
Lys
Ile
45

Gly
Glu
Leu
val
Glu
125
Gln
Ile
Gly

Ile

Phe
Asp
val
val
190
Arg
Thr
AsSn
Ile
Ser
270
Phe
Gly
Phe
Asn
Asp

350
Tyr

ser
His
30

Asp
val
Asp
Ash
val
110
Asp
Tyr
Ash
val

val
190

Tyr
Asp
Phe
175
Asn
val
Gly
Pro
Lys
255
Phe
Gly
val
Ala
TYyr
335
Glu

Tyr

Asp
15

Tyr
Gly
Phe
Leu
Phe
95

Gly
Thr
Tyr
Asp
Gln

175
Gln

Phe
Asn
160
Asp
Asp
Gly
Trp
Glu
240
TYyr
Glu
Tyr
Met
His
320
Thr
Tyr

Phe

Gly
Phe
Lys
Asn
Gly
80

Asn
Trp
Ala
Phe
Lys
160
Asn

Ile



Gly val Phe Asp Thr Ser Asp

195

Thr val Asn Asp Asnh Ile Tyr
210 215
val Arg val Gly Glu Asp val

225

230

Glu Thr Gly Trp Ile Tyr Asp

245

Phe Asn Pro Glu Thr Lys Lys

260

Asp Ile Lys Tyr Tyr Phe Asp

275

Ile Ser Phe Glu Asn Ash Asn
290 295
GIn Phe Gly Tyr Ile Asn Ile

305

310

Asp Gly val Met Gln Ile Gly

325

Tyr Phe Ala His GIn Asn Thr

340

Ile Asn Tyr Thr Gly Trp Leu

355

Thr Asp Glu Tyr Ile Ala Ala
370 375

385

<210>
<211>

Glu Tyr Tyr Phe Asp Pro Asp
390
17
328
PRT

<212>
<213>

<220>
<223>

<400>

Artificial Sequence

toxin B fragment from

17

Pge Ala His His Agn Glu Asp

Ser Tyr Ser Gly Ile Leu Asn

20

Asp Ser Phe Thr Ala val val

35

Lys Tyr Tyr Phe Asp Glu Asp

50

55

Leu Ile Asn Asp Gly Gln Tyr

65

70

val Gly Phe val Thr Ile Asn

85

Gly Ile Ile Glu Ser Gly val

100

Ile Asp Asp Asn Gly Ile val

115

Gly Tyr Lys Tyr Phe Ala Pro
130 135

Gly GIn Ala val Glu

145

Tyr Ser
150

Tyr Tyr Phe Gly Glu Thr Tyr

165

Met Glu Asn Glu Ser Asp Lys

180

Ala Cys Lys Gly Ile Asn Leu

195

Glu Lys Gly Ile Met Arg Thr
210 215
Tyr Tyr Phe Asn Glu Asn Gly

225

230

Glu Asp Lys Met Phe Tyr Phe

G
200
Gly

Tyr
Met
Ala
Glu
280
Tyr
Glu
val
Leu
Asp
360
Thr

Thr

fusion 3

Leu
Phe
Gly
40

Thr
Tyr
Asp
Gln
Gln
120
Ala
Gly
Thr
Tyr
Ile
200
Gly
Glu

Gly

eolf-othd-000001
1y Tyr

Gln
Tyr
Glu
Cys
265
Lys
Tyr
Asp
Phe
Asp
345
Leu
Gly
Ala

Gly
Asn
25

Trp
Ala
Phe
Lys
Asn
105
Ile
Asn
Leu
Ile
Tyr
185
Asp
Leu
Met

Glu

Lys
Ala
Phe
Asnh
250
Lys
Gly
Phe
Lys
Ash
330
Glu
Asp
Ser

Gln

Asn
10

Asn
Lys
Glu
Asn
val
90

Ile
Gly
Thr
val
Glu
170
Phe
Asp
Ile
Gln

Asp

Tyr
val
Gly
235
Glu
Gly
Ile
Asn
Met
315
Thr
Asnh
Glu
val

Leu
395

Glu
Lys
Asp
Ala
Asp
Phe
Asp
val
val
Ar

155
Thr
Asn
Ile
Ser
Phe

235
Gly

Page 30

Phe
Glu
220
Glu
ser
Ile
Met
Glu
300
Phe
Pro
Phe
Lys
Ile

380
val

Glu
Ile
Leu
Tyr
60

Asp
Tyr
Asp
Phe

Asn
140

g val

Gly
Pro
Lys
Phe
220
Gly

val

Ala
205
Tyr
Thr
Asp
Ash
Arg
285
Ash
Tyr
Asp
Glu
Arg
365
Ile

Ile

Gly
Tyr
Glu
45

Ile
Gly
Phe
Asn
Asp
125
Asp
Gly
Trp
Glu
Tyr
205
Glu
Tyr

Met

Pro
ser
Tyr
Lys
Leu
270
Thr
Gly
Phe
Gly
Gly
350
Tyr
Asp

ser

Glu
TYyr
30

Asp
Gly
Ile
Ser
TYyr
110
Thr
Asn
Glu
Ile
Thr
190
Tyr
Asn
Ile

Gln

Ala
Gly
Thr
Tyr
255
Ile
Gly
Glu
Gly
Phe
335
Glu
Tyr
Gly
Glu

Glu
15

Phe
Gly
Leu
Met
Asp
95

Phe
Ser
Ile
Asp
Tyr
175
Lys
Phe
Asn
Asn

Ile

Asn
Leu
Ile
240
Tyr
Asp
Leu
Met
Glu
320
Lys
ser
Phe

Glu

Ile
Asp
Ser
Ser
GIn
80

Ser
Tyr
Asp
Tyr
val
160
Asp
Lys
Asp
Asn
Ile

240
Gly



245

val Phe Asn Thr Pro Asp Gly

260

Leu Asp Glu Asn Phe Glu Gly

275

Asp Leu Asp Glu Lys Arg Tyr
290 295
Thr Gly Ser val Ile Ile Asp

305

310

Thr Ala GIn Leu val Ile Ser

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

<220>
<223>

<400>

Gly GI
1

325

18

490

PRT

Artificial Sequence

toxin B fragment from

18
u Thr Ile Ile Asp Asp

5
val Leu GIn Thr Gly val Phe

20

Ala Pro Ala Asn Thr Leu Asp

35

Phe Thr Gly Lys Leu Ile Ile

50

55

Asn Tyr Arg Gly Ala val Glu

65

70

Tyr Phe Ser Pro Glu Thr Gly

85

Gly Asp Tyr Lys Tyr Tyr Phe

100

Phe val Ser Ile Asn Asp Asn

Met

115
val Gly Tyr Thr Glu

Lys
130 135

Glu Asn Gly Glu Met Gln Ile

145

150

Lys Tyr Phe Ala His His Asn

Glu Ile Ser

165
Tyr Ser Gly Ile
180

Phe Asp Asp Ser Phe Thr Ala

Gly Ser Lys Tyr Tyr Phe As
210 215

195

Leu Ser Leu Ile Asn Asp Gly

225

230

Met GIn val Gly Phe val Thr

245

Asp Ser Gly Ile Ile Glu Ser

260

Phe Tyr Ile Asp Asp Asnh Gly

275

Ser Asp Gly Tyr Lys Tyr Phe
290 295
Ile Tyr Gly GIln Ala val Glu

305

310

Asp val Tyr Tyr Phe Gly Glu

325

Tyr Asp Met Glu Asn Glu Ser

340

Lys Lys Ala Cys Lys Gly Ile

355

Phe
Glu
280
Tyr
Gly

Glu

fusion 4

Lys
Ser
Glu
40

Asp
Trp
Lys
Ash
Lys
120
Ile
Gly
Glu

Leu

val
200

p Glu

Gln
Ile
Gly
Ile
it
Tyr
Thr
Asp

Asn
360

eolf-othd-000001

Lys
265
Ser
Phe

Glu

Ash
Thr
25

Ash
Glu
Lys
Ala
Ser
105
His
Asp
val
Asp
Ash
185
val
Asp
Tyr
Ash
val
265
val
Pro
Ser
Tyr
Lys

345
Leu

250
Tyr

Ile
Thr
Glu

Tyr
10

Glu
Leu
Ash
Glu
Phe
90

Asp
Tyr
Gly
Phe
Leu
170
Phe
Gly
Thr
Tyr
Asp
250
Gln
Gln
Ala
Gly
Thr
330
Tyr

Ile

Phe
Asn
Asp

TYr
315

Tyr
Asp
Glu
Ile
Leu
75

Lys
Gly
Phe
Lys
Asn
155
Gly
Asn
Trp
Ala
Phe
235
Lys
Asn
Ile
Ash
Leu
315
Ile
Tyr
Asp

Page 31

Ala
Tyr
Glu

300
TYr

Phe
Gly
Gly
Tyr
60

Asp
Gly
val
Asp
His
140
Thr
Asn
Asn
Lys
Glu
220
Asn
val
Ile
Gly
Thr
300
val
Glu
Phe

Asp

His
Thr
285
Tyr

Phe

Ash
Phe
Glu
45

Tyr
Gly
Leu
Met
AS

125
Phe
Glu
Glu
Lys
Asp
205
Ala
Asp
Phe
Asp
val
285
val
Arg
Thr
Ash

Ile
365

Gln
270
Gly
Ile

Asp

Gln
Lys
30

Ala
Phe
Glu
Ash

Gln
110

p Ser

Tyr
Asp
Glu
Ile
190
Leu
Tyr
Asp
Tyr
AS

270
Phe
Ash
val
Gly
Pro

350
Lys

255
Asn

Trp
Ala

Pro

sSer
15

Tyr
Ile
Asp
Met
Gln
95

Lys
Gly
Phe
Gly
Gly
175
Tyr
Glu
Ile
Gly

Phe
255

p Asn

Asp
Asp
Gly
Trp
335
Glu

Tyr

Thr
Leu

Ala

Asp
320

Gly
Phe
Asp
Asp
His
80

Ile
Gly
val
Ala
Phe
160
Glu
Tyr
Asp
Gly
Ile
240
ser
Tyr
Thr
Asn
Glu
320
Ile
Thr

Tyr



Phe Asp
370

Asn Asnh

385

Asn Ile

Ile Gly
Asn Thr

Trp Leu
450

Ala Ala

465

Pro Asp

Glu
Tyr
Glu
val
Leu
435
Asp
Thr

Thr

<210> 19

<211> 379
<212> PRT
<213> Artificial Sequence

<220>

Lys
Tyr
Asp
Phe
420
Asp
Leu
Gly

Ala

Gly
Phe
Lys
405
Ash
Glu
Asp
ser

Gln
485

Ile
Asn
390
Met
Thr
Ash
Glu
val

470
Leu

Met
375
Glu
Phe
Pro
Phe
Lys
455
Ile

val

<223> toxin B fragment from

<400> 19

Gly Phe
val Met
Ala Glu

Phe Lys
50

Glu Glu

65

Tyr Phe

Asp Gly
Gly Leu

Ile Met
130

ser Asp

145

Tyr Phe

Thr Ser
Asn Ile

Glu Asp
210

Ile Tyr

225

Thr Lys

Tyr Phe
Asn Asn

Ile Asn
290

Gln Ile

305

Gln Asn

val
Lys
Asn
35

Tyr
Ile
Asp
Ser
Ser
115
Gln
Ser
Tyr
Asp
TYyr
195
val
Asp
Lys
Asp
Asn
275
Ile
Gly

Thr

Ser
val
20

Gly
Phe
Ser
Asp
Lys
100
Leu
val
Gly
Ile
Gly
180
Gly
Tyr
Met
Ala
Glu
260
Tyr
Glu
val

Leu

Ile
5

Gly
Glu
Ala
Tyr
Ser
85

Tyr
Ile
Gly
Ile
Asp
165
Tyr
Gln
Tyr
Glu
Cys
245
Lys
Tyr
Asp
Phe

Asp

Asn
Tyr
Met
His
Ser
70

Phe
Tyr
Asn
Phe
Ile
150
Asp
Lys
Ala
Phe
Asn
230
Lys
Gly
Phe
Lys
Asn

310
Glu

Asp
Thr
Gln
His
55

Gly
Thr
Phe
Asp
val
135
Glu
Asn
Tyr
val
Gly
215
Glu
Gly
Ile
Asn
Met
295
Thr

Asn

eolf-othd-000001

Arg Thr Gly
Asn Gly Glu

Tyr Phe Gly
410
Asp Gly Phe
425
Glu Gly Glu
440
Arg Tyr Tyr

Ile Asp Gly

Ile Ser Glu
490

fusion 5

Asnh Lys His
10
Glu Ile Asp
25
Ile Gly val
40
Asn Glu Asp

ITe Leu Asn

Ala val val
90
Asp Glu Asp
105
Gly GIn Tyr
120
Thr Ile Asn

Ser Gly val

Gly ITe val
170
Phe Ala Pro
185
Glu Tyr Ser
200
Glu Thr Tyr

ser Asp Lys

Ile Asn Leu
250
Met Arg Thr
265
Glu Asn Gly
280
Phe Tyr Phe

Pro Asp Gly
Phe Glu Gly

Leu
Met
395
Glu
Lys
ser
Phe

Glu
475

Tyr
Gly
Phe
Leu
Phe
75

Gly
Thr
Tyr
Asp
Gln
155
Gln
Ala
Gly
Thr
Tyr
235
Ile
Gly
Glu
Gly
Phe

315
Glu

Page 32

Ile
380
Gln
Asp
Tyr
Ile
Thr

460
Glu

Phe
Lys
Asn
Gly
60

Asn
Trp
Ala
Phe
Lys
140
Asn
Ile
AsSn
Leu
Ile
220
Tyr
Asp
Leu
Met
Glu
300
Lys

Ser

sSer
Phe
Gly
Phe
Ash
445
Asp

Tyr

Asp
His
Thr
45

Asn
Asn
Lys
Glu
Asn
125
val
Ile
Gly
Thr
val
205
Glu
Phe
Asp
Ile
Gln
285
Asp
Tyr

Ile

Phe
Gly
val
Ala
430
Tyr
Glu

Tyr

Asp
Phe
30

Glu
Glu
Lys
Asp
Ala
110
Asp
Phe
Asp
val
val
190
Arg
Thr
Asn
Ile
Ser
270
Phe
Gly
Phe

Asn

Glu
Tyr
Met
415
His
Thr
Tyr
Phe

Ser
15

Tyr
Asp
Glu
Ile
Leu
95

TYyr
Asp
Tyr
Asp
Phe
175
Asn
val
Gly
Pro
Lys
255
Phe
Gly
val
Ala

Tyr

Asn
Ile
400
Gln
Gln
Gly

Ile

Asp
480

Gly
Phe
Gly
Gly
Tyr
80

Glu
Ile
Gly
Phe
Asn
160
Asp
Asp
Gly
Trp
Glu
240
Tyr
Glu
Tyr
Met
His
320
Thr



325

eolf-othd-000001

330

335

Gly Trp Leu Asp Leu Asp Glu Lys Arg Tyr Tyr Phe Thr Asp Glu Tyr
340 345 350

Ile Ala Ala Thr Gly Ser val Ile Ile Asp Gly Glu Glu Tyr Tyr Phe
355 60 365

Asp Pro Asp Thr Ala Gln Leu val Ile Ser Glu

370

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

<220>
<223>

<400> 20

atggcaaccg
attgcaagca
attatgcaga
accgatgcca
aacggcaaaa
aacaataaga
attaacaacg
atcgaacgca
ttcaaaggcc
gaaggtcagg
ttcgataatg
tttaatctga
tacttcaacc
tactatttca
catttctact
ttcgaatact
taccaaaaca
gccgttaccg
gttgcggtta
agcattgcct
ggtattatgc
aacactgatg
ctgcacgaca
attgatggca
accatcgata
ggtagcaacg
caagcgattc
aataacagta
ccggataccg
tttggtgtgg
ggtgatgata
atcatcgatg
agcaccgaag
ggcgaagcga
gataactatc
ccggaaaccg
aacagcgatg
gatgatagcg
gcggaaaacg
gcgcaccata
ctgaacttca
aaagatctgg
ggcctgagcc
ggtttcgtga
ggcgtgcaga
ggcgtttttg
aacatttatg
tatttcggcg
gataaatatt
gatatcaaat

20
3339
DNA

gttggcagac
ccggctatac
ttggtgtgtt
ataatattga
aatactactt
aatattactt
acaaatatta
acaactttta
ctaatggttt
cgatcgttta
acagcaaagc
ataccgcaga
tgaacacagc
acaccaacac
tcaacaccga
ttgcccctgce
aatttctgac
gtctgcgtac
caggctggca
caacgggtta
aaatcggagt
cgaacaatat
acatctatta
accgctacta
ataaaaattt
gcttcgaata
gttatcaaaa
aagcagttac
ccatggcagc
atggtgttaa
aatactattt
acaaaaacta
atggctttaa
ttgattttac
gtggtgcggt
gtaaagcgtt
gcgtgatgca
gtgtgatgaa
gcgaaatgca
acgaagatct
acaacaaaat
aagatggcag
tgattaacga
ccattaatga
acattgatga
ataccagcga
gccaggcggt
aaacctatac
actttaatcc
actattttga

375

Artificial Sequence

nucleotide sequence of F54

catcgatggc
cattatcaac
taaaggtccg
aggccaggcc
tggcagcgat
caacccgaat
tttcagctat
tttcgatgcc
tgagtatttc
tcagaacaaa
cgtgaccggc
agcagcaacc
cgaagcagcc
ctttattgca
tggtatcatg
caatacagat
cctgaatggg
cattgatggt
gaccattaac
taccattatt
ctttaaagga
cgaaggacag
ttttggcaac
tttcgaaccg
ctattttcgc
cttcgctcca
ccgttttctg
tggatggcag
agccggtggt
agcaccggga
caatccgatt
ttatttcaac
atattttgcg
cggcaaactg
ggaatggaaa
taaaggcctg
gaaaggcttt
agtgggctat
gattggcgtg
gggtaacgaa
ctactacttt
caaatattat
tggccagtac
taaagtgttc
taactacttc
tggctacaaa
ggaatatagc
catcgaaacc
ggaaacgaaa
tgaaaaaggc

Gly fusion

aaaaaatatt
ggcaaacact
aacggctttg
attctgtatc
agcaaagcag
aatgcaattg
gacggtattc
aacaacgaaa
gctccggcaa
ttcctgacgce
tggcagacaa
ggttggcaaa
acaggatggc
tctaccggtt
cagatcggcg
gcaaataaca
daaaaatatt
aaaaaatact
gggaaaaaat
tcgggtaaac
cctgatgggt
gcaatccgct
aattcaaaag
aataccgcaa
aacggtctgc
gcgaatacgg
catctgctgg
acaatcaatg
ctgtttgaaa
atatacggtg
aacggtggtg
cagagcggtg
ccagcgaaca
atcatcgatg
gaactggatg
aaccagatcg
gtgagcatca
accgaaattg
ttcaataccg
gaaggcgaag
gatgatagct
ttcgatgaag
tattttaacg
tatttcagcg
tacatcgatg
tatttcgcac
ggtctggtgc
ggctggattt
aaagcgtgca
attatgcgta

Page 33

protein

attttaatac
tttattttaa
aatactttgc
agaatgaatt
ttaccggttg
cagcaattca
tgcagaatgg
gcaaaatggt
acacccataa
tgaatggtaa
ttgacgggaa
cgatcgacgg
agactattga
ataccagcat
ttttcaaagg
tcgagggtca
actttggtag
actttaatac
actattttaa
acttctactt
tcgaatattt
atcagaatcg
cagccaccgg
tgggtgcaaa
cgcagatcgg
acgcgaacaa
gcaaaatcta
gtaaagtgta
ttgatggcgt
gtaccggctt
cagcgagcat
tgctgcagac
ccctggatga
aaaacatcta
gcgaaatgca
gcgattacaa
acgataacaa
atggcaaaca
aagatggttt
aaattagcta
ttaccgcggt
ataccgcgga
atgatggcat
atagcggcat
ataacggcat
cggccaatac
gtgtgggcga
atgatatgga
aaggcattaa
ccggtctgat

caacaccgca
caccgacggc
accggcaaat
tctgaccctg
gcgcatcatc
tctgtgcacc
ctacattacc
gaccggtgtt
taacaacatt
gaaatactat
gaaatattac
taaaaagtac
tggaaaaaaa
taacggtaaa
tccaaatggt
ggcaatcctg
cgattctaaa
gaatacagcc
cacaaatacc
taataccgat
tgcgcctgeg
ctttctgtat
ctgggttaca
tggctacaaa
ggtatttaaa
tattgagggt
ctactttggc
ctattttatg
gatctatttt
tgtgaccgtg
tggcgaaacc
cggtgtgttt
aaacctggaa
ttacttcgat
ttatttttct
atactacttc
acactatttc
tttctacttc
caaatacttc
tagcggcatc
ggtgggctgg
agcgtatatt
tatgcaggtg
tattgaaagc
tgtgcagatc
cgtgaacgat
agatgtgtat
aaacgaaagc
cctgatcgat
tagcttcgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



aacaacaact
gataaaatgt
gatggcttca
attaactata
attgcggcga
gcgcagetgg

<210> 21

<211> 1113
<212> PRT
<213>

<220>
<223>

<400> 21
Mit Ala Thr

Thr Asn Thr

His Phe Tyr

35

Gly Pro Asn

50

Asn Ile Glu

65

Asn Gly Lys

Trp Arg Ile

Ile Ala
115

ser Tyr Asp
130

Asn Phe

145

Phe

Tyr

Lys Gly

Asn Asnh Asn

Thr Asn
195

Trp

Leu
Thr Gly
210
Thr Ala Glu
225
Tyr

Phe Asn

Asp Gly Lys
Thr
275

Gln

Gly Tyr

Ile Met
290
Ala Pro Ala
305
Tyr

Gln Asn

Ser Asp Ser
Phe
355

Gly

Tyr Tyr

Ile Asn
370
Thr Gly
385

Gly

Tyr

Ile Met

Ala

attacttcaa
tctacttcgg
aatactttgc
ccggctggct
ccggcagcgt
tgattagcga

Gly Trp
5

Ala Ile
20
Phe Asn

Gly Phe

Gly GlIn

Lys Tyr
85

Ile Asn
100
Ile His

Gly Ile

Phe Asp

Ala ser
Thr
Glu
Ala
70
Tyr
Asn
Leu
Leu

Ala

eolf-othd-000001

cgaaaacggt
cgaagatggt
ccatcagaat
ggatctggat
gattattgat
acatcatcat

Artificial Sequence

Gln Thr Ile Asp

Thr

Gly
40
Phe

Asp

Tyr
55
Ile Leu

Phe Gly

Lys Lys
Thr
120
Asn

Cys

Gln
135

Asn Asn

150

Asn
165
Glu

Pro

Ile
180
Gly Lys

GIn Thr

Ala Ala

Gly
Gly
Lys
Ile
Thr

Phe Glu

Gln Ala

Tyr Tyr
200
Asp Gly
215

Gly Trp

230

Asn
245
Tyr

Leu

Lys
260
Ser Ile

Ile Gly

Asn Thr
Phe
325
Ala

Lys

Lys
340
Asn Thr

Lys Lys

Thr Ile

Thr
Tyr
Asn
val
As

310
Leu
val
Asn
Tyr
Ile

Ala Glu

Phe Asn
Gly Lys
280
Phe Lys

295
p Ala Asn

Thr Leu

Thr Gly
Ala
360
Phe

Thr

Tyr
375

Ser Gly

390

Ile
405

Gln

Gly

val Phe

TYyr

Ala
Thr

Asn

Asn

val

Asn

gaaatgcagt
gttatgcaga
accctggatg
gaaaaacgct
ggcgaagaat
catcaccat

amino acid of F54Gly fusion protein

Gly Lys
10

Gly Thr
25
Ile

Tyr

Met Gln

Ala Pro Ala

Gln Asn
75

ser

Tyr
Ser Asp
90
Tyr Tyr Phe
105
Ile

Asn Asn

Gly Tyr Ile

Glu Ser Lys

155

Phe Ala
170

Ile val

185

Phe

TYyr

Asp Asn

Lys Lys Tyr
Ile
235

Thr

Gln Thr
Ala
250
Asn Thr
265
His Phe Tyr

Gly Pro Asn
Glu
315

Lys

Ile

Gly
330
Leu Arg Thr
345

Ala val

Thr Asn

Phe
395
Pro

Lys His

Gly
410

Page 34

Lys

tcggctacat
ttggtgtttt
aaaatttcga
actacttcac
actacttcga

Lys Tyr Tyr

Ile Ile Asn

Ile Gly val

Asn Thr Asp

Glu Phe Leu

Lys Ala val
Asn
110

Tyr

Asn Pro

Asp Lys
125
Ile

Thr Glu

140
Met

val Thr

Pro Ala Asn

GIn Asn Lys
190
ser Lys
205

Phe

Asp
Tyr Asn
220
Asp

Gly Lys

Gly Trp Gln
Ala
270

Thr

Phe Ile

Phe Asn

285
Gly Phe Glu
300
Gly

Gln Ala

Lys Tyr Tyr

Ile Gly
350
Trp

Asp

Thr Gly

365

Thr Ser Ile

380

Tyr Phe Asn

Asp Gly Phe

caacatcgaa
taacaccccg
aggtgaaagc
cgatgaatac
tccggatacc

Phe Asn

Gly Lys

Phe Lys

Ala Asn

Thr Leu
80
Thr Gly
95
Asn Ala

Tyr Phe

Arg Asn

val
160
His

Gly

Thr
175
Phe Leu

Ala val

Leu Asn

Lys Tyr
240
Thr Ile
255
Ser Thr

Asp Gly

Tyr Phe

Ile Leu
320
Phe Gly
335
Lys Lys

Gln Thr

Ala Ser

Thr Asp
400
Glu Tyr
415

3060
3120
3180
3240
3300
3339



Phe
Arg
Gly
Arg
465
Thr
Gly
Thr
Phe
Ala
545
Pro
val
Gly
Pro
Lys
625
sSer
Glu
Asp
Trp
Lys
705
Ash
Lys
Ile
Gly
Glu
785
Leu
val
Glu
Gln
Ile
865
Gly
Ile
Ala
Tyr

Thr
945

Ala
Tyr
Ash
450
Tyr
Ile
val
Asp
Leu
530
val
Asp
Ile
Gly
Ile
610
Ash
Thr
Ash
Glu
Lys
690
Ala
Ser
His
Asp
val
770
Asp
Asn
val
Asp
Tyr
850
Asn
val
val
Pro
ser

930
Tyr

Pro
Gln
435
Asn
Tyr
Asp
Phe
Ala
515
His
Thr
Thr
Tyr
Thr
595
Asnh
Tyr
Glu
Leu
Asn
675
Glu
Phe
Asp
Tyr
Gly
755
Phe
Leu
Phe
Gly
Thr
835
Tyr
Asp
Gln
Gln
Ala
915
Gly

Thr

Ala
420
Asn
ser
Phe
Asnh
Lys
500
Asnh
Leu
Gly
Ala
Phe
580
Gly
Gly
Tyr
Asp
Glu
660
Ile
Leu
Lys
Gly
Phe
740
Lys
Asn
Gly
Asn
Trp
820
Ala
Phe
Lys
Asn
Ile
900
Asn
Leu

Ile

Asn
Arg
Lys
Glu
Lys
485
Gly
Ash
Leu
Trp
Met
565
Phe
Phe
Gly
Phe
Gly
645
Gly
Tyr
Asp
Gly
val
725
Asp
His
Thr
Asnh
Ash
805
Lys
Glu
Asn
val
Ile
885
Gly
Thr
val

Glu

Thr
Phe
Ala
Pro
470
Ash
ser
Ile
Gly
Gln
550
Ala
Gly
val
Ala
Asn
630
Phe
Glu
Tyr
Gly
Leu
710
Met
Asp
Phe
Glu
Glu
790
Lys
Asp
Ala
Asp
Phe
870
Asp
val
val
Arg

Thr
950

Asp
Leu
Ala
455
Ash
Phe
Ash
Glu
Lys
535
Thr
Ala
val
Thr
Ala
615
Gln
Lys
Ala
Phe
Glu
695
Ash
Gln
Ser
Tyr
Asp
775
Glu
Ile
Leu
Tyr
Asp
855
Tyr
Asp
Phe
Ash
val

935
Gly

Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala
Asp
val
600
Ser
Ser
Tyr
Ile
Asp
680
Met
Gln
Lys
Gly
Phe
760
Gly
Gly
Tyr
Glu
Ile
840
Gly
Phe
Ash
Asp
Asp
920
Gly

Trp

eolf-othd-000001

Ash
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Ash
Gly
Gly
585
Gly
Ile
Gly
Phe
AS

665
Asp
His
Ile
Gly
val
745
Ala
Phe
Glu
Tyr
Asp
825
Gly
Ile
Ser
Tyr
Thr
905
Ash
Glu

Ile

Ash
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly
570
val
Asp
Gly
val

Ala
650

p Phe

Ash
Tyr
Gly
Phe
730
Met
Glu
Lys
Glu
Phe
810
Gly
Leu
Met
Asp
Phe
890
Ser
Ile
Asp

Tyr

Ile
Asp
val
Gly
475
Asnh
Tyr
Ile
Phe
Lys
555
Leu
Lys
Asp
Glu
Leu
635
Pro
Thr
Tyr
Phe
Asp
715
val
Lys
Asn
Tyr
Ile
795
Asp
ser
ser
Gln
ser
875
Tyr
Asp
Tyr
val

Asp
955

Page 35

Glu
Asn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe
Ala
Lys
Thr
620
Gln
Ala
Gly
Arg
ser
700
Tyr
ser
val
Gly
Phe
780
ser
Asp
Lys
Leu
val
860
Gly
Ile
Gly
Gly
Tyr

940
Met

Gly
Ile
445
Ile
Asn
Leu
Ala
Tyr
525
Asn
Tyr
Glu
Pro
Tyr
605
Ile
Thr
Ash
Lys
Gly
685
Pro
Lys
Ile
Gly
Glu
765
Ala
Tyr
ser
Tyr
Ile
845
Gly
Ile
Asp
Tyr
Gln
925
Tyr

Glu

Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
Ash
Tyr
Ile
Gly
590
Tyr
Ile
Gly
Thr
Leu
670
Ala
Glu
Tyr
Ash
Tyr
750
Met
His
Ser
Phe
Tyr
830
Ash
Phe
Ile
Asp
Lys
910
Ala
Phe

Asn

Ala
Tyr
Gly
Tyr
Gln
495
Ala
Asn
sSer
Phe
Asp
575
Ile
Phe
Asp
val
Leu
655
Ile
val
Thr
Tyr
Asp
735
Thr
Gln
His
Gly
Thr
815
Phe
Asp
val
Glu
Asn
895
Tyr
val
Gly

Glu

Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met
560
Gly
Tyr
Asn
Asp
Phe
640
Asp
Ile
Glu
Gly
Phe
720
Asn
Glu
Ile
Asn
Ile
800
Ala
Asp
Gly
Thr
ser
880
Gly
Phe
Glu
Glu

ser
960



Asp Lys Tyr

Asn Leu Ile
Thr Gly
995
Gly Glu
1010
Phe Gly

Arg

Asn

TYyr
1025
Asp Gly Phe

Glu Gly Glu

Arg

Ile
1090

Ile

1105

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

<220>
<223>

<400> 22

atggcaaccg
attgcaagca
attatgcaga
accgatgcca
aacggcaaaa
aacaataaga
attaacaacg
atcgaacgca
ttcaaaggcc
gaaggtcagg
ttcgataatg
tttaatctga
tacttcaacc
tactatttca
catttctact
ttcgaatact
taccaaaaca
gccgttaccg
gttgcggtta
agcattgcct
ggtattatgc
aacactgatg
ctgcacgaca
attgatggca
accatcgata
ggtagcaacg
caagcgattc
aataacagta
ccggataccg
tttggtgtgg
tatttcaatc
aactattatt
tttaaatatt
tttaccggca
gcggtggaat
gcgtttaaag
atgcagaaag

22
3324
DNA

Phe
965
Asp Asp
980

Leu

TYyr

Ile
Met G1n

Glu Asp

eolf-othd-000001

Asn Pro Glu Thr
Ile Lys Tyr Tyr

985
Ser Phe Glu Asn

1000

Phe §1y Tyr Ile

015

Gly val Met Gln

1030

Lys Tyr
1045
ser

1060

Phe Ala His Gln
ITe Asn Tyr Thr Gly

1110

gttggcagac
ccggctatac
ttggtgtgtt
ataatattga
aatactactt
aatattactt
acaaatatta
acaactttta
ctaatggttt
cgatcgttta
acagcaaagc
ataccgcaga
tgaacacagc
acaccaacac
tcaacaccga
ttgcccctgce
aatttctgac
gtctgcgtac
caggctggca
caacgggtta
aaatcggagt
cgaacaatat
acatctatta
accgctacta
ataaaaattt
gcttcgaata
gttatcaaaa
aagcagttac
ccatggcagc
atggtgttaa
cgattaacgg
tcaaccagag
ttgcgccagce
aactgatcat
ggaaagaact
gcctgaacca
gctttgtgag

Artificial Sequence

nucleotide sequence of F54

catcgatggc
cattatcaac
taaaggtccg
aggccaggcc
tggcagcgat
caacccgaat
tttcagctat
tttcgatgcc
tgagtatttc
tcagaacaaa
cgtgaccggc
agcagcaacc
cgaagcagcc
ctttattgca
tggtatcatg
caatacagat
cctgaatggg
cattgatggt
gaccattaac
taccattatt
ctttaaagga
cgaaggacag
ttttggcaac
tttcgaaccg
ctattttcgc
cttcgctcca
ccgttttctg
tggatggcag
agccggtggt
agcagttacc
tggtgcagcg
cggtgtgctg
gaacaccctg
cgatgaaaac
ggatggcgaa
gatcggcgat
catcaacgat

Lys
970
Phe

Lys
Asp
Asn Asn
Asn Ile

Ile Gly

1035

Asn Thr
1050
Trp Leu

1065

Tyr Tyr Phe Thr Asp Glu Tyr Ile Ala Ala
1075 1080
Asp Gly Glu Glu Tyr I%gsPhe Asp Pro Asp

Ser Glu His His His His His His

New fusion

aaaaaatatt
ggcaaacact
aacggctttg
attctgtatc
agcaaagcag
aatgcaattg
gacggtattc
aacaacgaaa
gctccggcaa
ttcctgacgce
tggcagacaa
ggttggcaaa
acaggatggc
tctaccggtt
cagatcggcg
gcaaataaca
aaaaaatatt
aaaaaatact
gggaaaaaat
tcgggtaaac
cctgatgggt
gcaatccgct
aattcaaaag
aataccgcaa
aacggtctgc
gcgaatacgg
catctgctgg
acaatcaatg
ctgtttgaaa
ggctttgtga
agcattggcg
cagaccggtg
gatgaaaacc
atctattact
atgcattatt
tacaaatact
aacaaacact

Page 36

Ala Cys Lys
Glu Lys Gly
990

Tyr Tyr Phe
1005

Glu Asp Lys

1020

val Phe Asn

Leu Asp Glu

Asp Leu Asp

Gly Ile
975
Ile Met

Asn Glu

Met Phe

Thr Pro

1040
Asn Phe

1055

Glu Lys

1070

Thr Gly Ser
1085
Thr Ala Gln

1100

protein

attttaatac
tttattttaa
aatactttgc
agaatgaatt
ttaccggttg
cagcaattca
tgcagaatgg
gcaaaatggt
acacccataa
tgaatggtaa
ttgacgggaa
cgatcgacgg
agactattga
ataccagcat
ttttcaaagg
tcgagggtca
actttggtag
actttaatac
actattttaa
acttctactt
tcgaatattt
atcagaatcg
cagccaccgg
tgggtgcaaa
cgcagatcgg
acgcgaacaa
gcaaaatcta
gtaaagtgta
ttgatggcgt
ccgtgggtga
aaaccatcat
tgtttagcac
tggaaggcga
tcgatgataa
tttctccgga
acttcaacag
atttcgatga

val Ile
Leu Vval

caacaccgca
caccgacggc
accggcaaat
tctgaccctg
gcgcatcatc
tctgtgcacc
ctacattacc
gaccggtgtt
taacaacatt
gaaatactat
gaaatattac
taaaaagtac
tggaaaaaaa
taacggtaaa
tccaaatggt
ggcaatcctg
cgattctaaa
gaatacagcc
cacaaatacc
taataccgat
tgcgcctgeg
ctttctgtat
ctgggttaca
tggctacaaa
ggtatttaaa
tattgagggt
ctactttggc
ctattttatg
gatctatttt
tgataaatac
cgatgacaaa
cgaagatggc
agcgattgat
ctatcgtggt
aaccggtaaa
cgatggcgtg
tagcggtgtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



atgaaagtgg
atgcagattg
gatctgggta
aaaatctact
ggcagcaaat
aacgatggcc
aatgataaag
gatgataact
agcgatggct
gcggtggaat
tataccatcg
aatccggaaa
tttgatgaaa
ttcaacgaaa
ttcggcgaag
tttgcccatc
tggctggatc
agcgtgatta
agcgaacatc

<210> 23

<211> 1108
<212> PRT
<213>

<220>
<223>

<400> 23
Met Ala

1
Thr

Thr

Asn Thr

His Phe Tyr
35
Pro Asn
50

Ile

Gly
ASn Glu
65
Asn

Gly Lys

Trp Arg Ile
Ala
115

Asp

Ile Ala

Ser Tyr
130
Asn Phe
145

Phe

Tyr

Lys Gly

Asn Asn Asn

Thr Asn
195

Trp

Leu

Thr Gly
210
Thr Ala Glu
225
Tyr

Phe Asn

Asp Gly Lys
Thr
275

Gln

Gly Tyr

Ile Met
290
Pro

Ala Ala

gctataccga
gcgtgttcaa
acgaagaagg
actttgatga
attatttcga
agtactattt
tgttctattt
acttctacat
acaaatattt
atagcggtct
aaaccggctg
cgaaaaaagc
aaggcattat
acggtgaaat
atggtgttat
agaataccct
tggatgaaaa
ttgatggcga
atcatcatca

Gly Tgp
Ala I1e
20
Phe Asn

Gly Phe

Gly GIn

Lys Tyr
85

Ile Asn
100
Ile His

Gly Ile

Phe Asp

Gln Thr
Ala
Thr
Glu
Ala
70
Tyr
Asn
Leu
Leu

Ala

eolf-othd-000001

aattgatggc
taccgaagat
cgaagaaatt
tagctttacc
tgaagatacc
taacgatgat
cagcgatagc
cgatgataac
cgcaccggcc
ggtgcgtgtg
gatttatgat
gtgcaaaggc
gcgtaccggt
gcagttcggc
gcagattggt
ggatgaaaat
acgctactac
agaatactac
ccat

Artificial Sequence

Ile

Ser Thr

Asp Gly
40
Tyr Phe
55
Ile Leu

Phe Gly

Lys Lys
Thr
120
Asn

Cys

Gln
135

Asn Asn

150

Asn
165
Glu

Pro

Ile
180
Gly Lys

Gln Thr

Ala Ala

Gly
Gly
Lys
Ile

Thr

Phe Glu

Gln Ala

Tyr Tyr
200
Asp Gly
215

Gly Trp

230

Asn
245
TYyr

Leu

Lys
260

Ser Ile

Ile Gly

Asn Thr

Thr
Tyr
Asn
val

Asp

Ala Glu

Phe Asn

Gly Lys
280
Phe Lys
295

Ala Asn

aaacatttct
ggtttcaaat
agctatagcg
gcggtggtgg
gcggaagegt
ggcattatgc
ggcattattg
ggcattgtgc
aataccgtga
ggcgaagatg
atggaaaacg
attaacctga
ctgattagct
tacatcaaca
gtttttaaca
ttcgaaggtg
ttcaccgatg
ttcgatccgg

amino acid sequence of F54 New fusion

Asp Gly
10

Tyr

Lys
Gly Thr
25
Ile

Met Gln

Ala Pro Ala

Gln Asn
75

Ser

Tyr

ser Asp

90
TYyr

Tyr Phe

105

ITe Asn Asn

Gly Tyr Ile

Glu Ser Lys
155
Phe Ala
170

val

Tyr

Ile
185
Phe

Tyr

Asp Asn

Lys Lys Tyr
Ile
235

Thr

Gln Thr

Ala
250
Asn

Ala
Thr Thr
265
His

Phe Tyr

Gly Pro Asn

Ile Glu
Page 37

Asn

acttcgcgga
acttcgcgca
gcatcctgaa
gctggaaaga
atattggcct
aggtgggttt
aaagcggcgt
agatcggcgt
acgataacat
tgtattattt
aaagcgataa
tcgatgatat
tcgaaaacaa
tcgaagataa
ccccggatgg
aaagcattaa
aatacattgc
ataccgcgca

protein

Lys Tyr Tyr

Ile Ile Asn

Ile Gly val
45

Asn Thr

60

Glu

Asp

Phe Leu

Lys Ala val
Asn
110

Tyr

Asn Pro

Asp Lys
125
Ile

Thr Glu

140

Met val Thr

Pro Ala Asn

GIn Asn Lys

190
ser Lys
205

Phe

Asp
Tyr
220
Asp

Asn

Gly Lys

Gly Trp Gln
Ala
270

Thr

Phe Ile

Phe Asn

285

Gly Phe Glu

300
Gly

Gln Ala

aaacggcgaa
ccataacgaa
cttcaacaac
tctggaagat
gagcctgatt
cgtgaccatt
gcagaacatt
ttttgatacc
ttatggccag
cggcgaaacc
atattacttt
caaatactat
caactattac
aatgttctac
cttcaaatac
ctataccggc
ggcgaccggc
gctggtgatt

Phe
15
Gly

Asn
Lys
Phe Lys
Ala Asn
Thr Leu
Thr

95
Asn

Gly
Ala
Tyr Phe
Arg Asn
val

160
His

Gly

Thr
175
Phe Leu

Ala val

Leu Asn

Lys Tyr
240
Thr Ile
255
Ser Thr

Asp Gly

Tyr Phe

Ile Leu

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3324



305
Tyr

Ser
Tyr
Ile
Thr
385
Gly
Phe
Arg
Gly
Ar

465
Thr
Gly
Thr
Phe
Ala
545
Pro
val
val
Ala
AsSn
625
Phe
Glu
TYyr
Gly
Leu
705
Met
Asp
Phe
Glu
Glu
785
Lys
Asp
Ala

Asp

Gln
Asp
Tyr
Asn
370
Gly
Ile
Ala
Tyr

Asn
450

g Tyr

Ile
val
Asp
Leu
530
val
Asp
Ile
Thr
Ala
610
Gln
Lys
Ala
Phe
Glu
690
Asn
Gln
Ser
Tyr
Asp
770
Glu
Ile
Leu
TYyr
Asp

Asn
Ser
Phe
355
Gly
Tyr
Met
Pro
Gln
435
Asn
Tyr
Asp
Phe
Ala
515
His
Thr
Thr
TYyr
val
595
Ser
Ser
Tyr
Ile
Asp
675
Met
Gln
Lys
Gly
Phe
755
Gly
Gly
TYyr
Glu
Ile

835
Gly

Lys
Lys
340
Asn
Lys
Thr
Gln
Ala
420
Asn
Ser
Phe
Asn
Lys
500
Asn
Leu
Gly
Ala
Phe
580
Gly
Ile
Gly
Phe
As

660
Asp
His
Ile
Gly
val
740
Ala
Phe
Glu
Tyr
Asp
820
Gly

Ile

Phe
325
Ala
Thr
Lys
Ile
Ile
405
Asn
Arg
Lys
Glu
Lys
485
Gly
Asn
Leu
Trp
Met
565
Phe
Asp
Gly
val

Ala
645

p Phe

Asn
Tyr
Gly
Phe
725
Met
Glu
Lys
Glu
Phe
805
Gly
Leu

Met

310
Leu

val
Asn
Tyr
Ile
390
Gly
Thr
Phe
Ala
Pro
470
Asn
Ser
Ile
Gly
Gln
550
Ala
Gly
Asp
Glu
Leu
630
Pro
Thr
Tyr
Phe
As

710
val
Lys
Asn
Tyr
Ile
790
Asp
Ser
Ser

Gln

Thr
Thr
Thr
Tyr
375
Ser
val
Asp
Leu
Ala
455
Asn
Phe
Asn
Glu
Lys
535
Thr
Ala
val
Lys
Thr
615
Gln
Ala
Gly
Arg

ser
695

p Tyr

Ser
val
Gly
Phe
775
Ser
Asp
Lys
Leu

val

Leu
Gly
Ala
360
Phe
Gly
Phe
Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala
Asp
Tyr
600
Ile
Thr
Asn
Lys
Gly
680
Pro
Lys
Ile
Gly
Glu
760
Ala
Tyr
Ser
Tyr
Ile

840
Gly

eolf-othd-000001

Asn
Leu
345
val
Asn
Lys
Lys
Asn
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Asn
Gly
Gly
585
Tyr
Ile
Gly
Thr
Leu
665
Ala
Glu
Tyr
Asn
Tyr
745
Met
His
Ser
Phe
Tyr
825
Asn

Phe

Gly
330
Arg
Ala
Thr
His
Gly
410
Asn
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly
570
val
Phe
Asp
val
Leu
650
Ile
val
Thr
Tyr
Asp
730
Thr
Gln
His
Gly
Thr
810
Phe
Asp

val

315
Lys

Thr
val
Asn
Phe
395
Pro
Ile
Asp
val

Gly
475
Asn
Tyr
Ile
Phe
Lys
555
Leu
Lys
Asn
Asp
Phe
635
Asp
Ile
Glu
Gly
Phe
715
Asn
Glu
Ile
Asn
Ile
795
Ala
Asp
Gly

Thr
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Lys
Ile
Thr
Thr
380
Tyr
Asp
Glu
Asn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe
Ala
Pro
Lys
620
Ser
Glu
Asp
Trp
Lys
700
AsSn
Lys
Ile
Gly
Glu
780
Leu
val
Glu
Gln

Ile

Tyr
Asp
Gly
365
Ser
Phe
Gly
Gly
Ile
445
Ile
Asn
Leu
Ala
Tyr
525
Asn
Tyr
Glu
val
Ile
605
Asn
Thr
Asn
Glu
Lys
685
Ala
Ser
His
Asp
val
765
Asp
Asn
val
Asp
Tyr

845
Asn

TYyr
Gly
350
Trp
Ile
AsSn
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
AsSn
Tyr
Ile
Thr
590
Asn
Tyr
Glu
Leu
Asn
670
Glu
Phe
Asp
Tyr
Gly
750
Phe
Leu
Phe
Gly
Thr
830
TYyr

Asp

Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
Tyr
Gly
Tyr
Gln
495
Ala
Asn
Ser
Phe
Asp
575
Gly
Gly
TYyr
Asp
Glu
655
Ile
Leu
Lys
Gly
Phe
735
Lys
Asn
Gly
Asn
Tr

815
Ala
Phe

Lys

320
Gly

Lys
Thr
Ser
Asp
400
TYyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met
560
Gly
Phe
Gly
Phe
Gly
640
Gly
Tyr
Asp
Gly
val
720
Asp
His
Thr
Asn

Asn
800

p Lys

Glu
Asn

val



850

Phe Tyr Phe

865
Asp

Asp Asn

val Phe Asp

val Asn Asp
915
val Gly
930

Gly

Arg

Thr
945
Asn

Trp

Pro Glu

Ile Lys Tyr
Glu
995

Tyr

ser Phe

Phe Gly
1010
Gly val
1025
Phe

Met

Ala His

Asn Tyr Thr

Asp Glu Tyr

ser Asp

Ser

eolf-othd-000001

855

Gly Ile

870

Phe
885
Ser

Tyr

Thr
900
Asn Ile

Glu Asp

Ile Tyr

Tyr
Asp
Tyr
val

Asp

Ile Asp

Gly Tyr
Gln
920
Tyr

Gly

TYr
935

Met Glu

950

Thr Lys
965

Tyr Phe
980

Asn Asn

ITle Asn

Gln Ile

Lys
Asp
Asn
Ile

Gly

Ala Cys

Glu Lys

Tyr Tyr
1000
Glu Asp
1015

val Phe

1030

GIln Asn
1045
Gly

1060

Thr Leu Asp Glu

Trp Leu Asp Leu Asp

Ile Glu Ser
875
Asn Gly
890

Tyr

Asp

Lys Phe

905
Ala

val Glu

Phe Gly Glu

Glu Ser
955
Ile

Asn

Gly
970
Ile

Lys

Gly
985
Phe

Met

Asn Glu

Lys Met Phe

Asn Thr Pro

1035

Asn Phe
1050
Glu Lys
1065

Ile Ala Ala Thr Gly Ser val Ile

1075

Tyr Tyr
1090
His His His
1105

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

<220>
<223>

<400> 24

atggcaaccg
attgcaagca
attatgcaga
accgatgcca
aacggcaaaa
aacaataaga
attaacaacg
atcgaacgca
ttcaaaggcc
gaaggtcagg
ttcgataatg
tttaatctga
tacttcaacc
tactatttca
catttctact
ttcgaatact
taccaaaaca
gccgttaccg
gttgcggtta
agcattgcct
ggtattatgc
aacactgatg
ctgcacgaca
attgatggca

24
3387
DNA

His

gttggcagac
ccggctatac
ttggtgtgtt
ataatattga
aatactactt
aatattactt
acaaatatta
acaactttta
ctaatggttt
cgatcgttta
acagcaaagc
ataccgcaga
tgaacacagc
acaccaacac
tcaacaccga
ttgcccctgce
aatttctgac
gtctgcgtac
caggctggca
caacgggtta
aaatcggagt
cgaacaatat
acatctatta
accgctacta

1095

Artificial Sequence

catcgatggc
cattatcaac
taaaggtccg
aggccaggcc
tggcagcgat
caacccgaat
tttcagctat
tttcgatgcc
tgagtatttc
tcagaacaaa
cgtgaccggc
agcagcaacc
cgaagcagcc
ctttattgca
tggtatcatg
caatacagat
cctgaatggg
cattgatggt
gaccattaac
taccattatt
ctttaaagga
cgaaggacag
ttttggcaac
tttcgaaccg

Phe Asp Pro Asp Thr Ala GIn Leu val

nucleotide sequence of F5 ToxB fusion

aaaaaatatt
ggcaaacact
aacggctttg
attctgtatc
agcaaagcag
aatgcaattg
gacggtattc
aacaacgaaa
gctccggcaa
ttcctgacgce
tggcagacaa
ggttggcaaa
acaggatggc
tctaccggtt
cagatcggcg
gcaaataaca
aaaaaatatt
aaaaaatact
gggaaaaaat
tcgggtaaac
cctgatgggt
gcaatccgct
aattcaaaag
aataccgcaa

Page 39

860

Gly val Gln

Ile val Gln
Ala
910

Gly

Ala Pro

Ser
925
Tyr

Tyr
Thr Thr
940
Asp

Lys Tyr

Asn Leu Ile

Thr Gly
990
Glu

Arg
Asn Gly
1005
Tyr Phe Gly
1020

Asp Gly Phe

Glu Gly Glu

Arg
Ile Asp Gly
1085
Ile Ser Glu
1100

protein

attttaatac
tttattttaa
aatactttgc
agaatgaatt
ttaccggttg
cagcaattca
tgcagaatgg
gcaaaatggt
acacccataa
tgaatggtaa
ttgacgggaa
cgatcgacgg
agactattga
ataccagcat
ttttcaaagg
tcgagggtca
actttggtag
actttaatac
actattttaa
acttctactt
tcgaatattt
atcagaatcg
cagccaccgg
tgggtgcaaa

TYyr Tyr
1070

Ile
880
Gly

Asn

Ile
895
Asn Thr

Leu val

Ile Glu
Phe
960
Asp Asp
975

Leu

Tyr

Ile

Met Gln

Glu Asp

Lys Tyr
1040
Ser Ile
1055

Phe Thr
Glu Glu

His His

caacaccgca
caccgacggc
accggcaaat
tctgaccctg
gcgcatcatc
tctgtgcacc
ctacattacc
gaccggtgtt
taacaacatt
gaaatactat
gaaatattac
taaaaagtac
tggaaaaaaa
taacggtaaa
tccaaatggt
ggcaatcctg
cgattctaaa
gaatacagcc
cacaaatacc
taataccgat
tgcgcctgeg
ctttctgtat
ctgggttaca
tggctacaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



accatcgata
ggtagcaacg
caagcgattc
aataacagta
ccggataccg
tttggtgtgg
tactttaaac
tactatttca
aaaaactatt
ggctttaaat
gattttaccg
ggtgcggtgg
aaagcgttta
gtgatgcaga
gtgatgaaag
gaaatgcaga
gaagatctgg
aacaaaatct
gatggcagca
attaacgatg
attaatgata
attgatgata
accagcgatg
caggcggtgg
acctatacca
tttaatccgg
tattttgatg
tacttcaacg
tacttcggcg
tactttgccc

ggctggctgg
ggcagcgtga
attagcgaac

<210> 25

<211> 1129
<212> PRT
<213>

<220>
<223>

<400> 25
Mit Ala Thr

Thr Asn Thr

His Phe Tyr

35

Gly Pro Asn

50
Asn Ile Glu
65
Asn

Gly Lys

Trp Arg Ile
Ala
115

Asp

Ile Ala

Ser Tyr
130
Asn Phe
145

Phe

Tyr

Lys Gly

Asn Asn Asn

Thr Leu Asn

ataaaaattt
gcttcgaata
gttatcaaaa
aagcagttac
ccatggcagc
atggtgttaa
caccggtgaa
atccgattaa
atttcaacca
attttgcgcc
gcaaactgat
aatggaaaga
aaggcctgaa
aaggctttgt
tgggctatac
ttggcgtgtt
gtaacgaaga
actactttga
aatattattt
gccagtacta
aagtgttcta
actacttcta
gctacaaata
aatatagcgg
tcgaaaccgg
aaacgaaaaa
aaaaaggcat
aaaacggtga
aagatggtgt
atcagaatac
atctggatga
ttattgatgg
atcatcatca

eolf-othd-000001

ctattttcgc
cttcgctcca
ccgttttctg
tggatggcag
agccggtggt
agcagtgagc
taacctgatt
cggtggtgca
gagcggtgtg
agcgaacacc
catcgatgaa
actggatggc
ccagatcggc
gagcatcaac
cgaaattgat
caataccgaa
aggcgaagaa
tgatagcttt
cgatgaagat
ttttaacgat
tttcagcgat
catcgatgat
tttcgcaccg
tctggtgcgt
ctggatttat
agcgtgcaaa
tatgcgtacc
aatgcagttc
tatgcagatt
cctggatgaa
aaaacgctac
cgaagaatac
tcaccat

Artificial Sequence

amino acid sequence of F5

Gly Tgp Gln Thr Ile

Ala Ile
20
Phe Asn

Gly Phe

Gly GIn

Lys Tyr
85

ITle Asn
100
Ile His

Gly Ile

Phe Asp

Ala Ser
Thr
Glu
Ala
70
Tyr
Asn
Leu
Leu

Ala

Thr
Asp Gly
40
Tyr Phe
55
Ile Leu

Phe Gly

Lys Lys
Thr
120
Asn

Cys

Gln
135

Asn Asn

150

Asn
165
Glu

Pro

Ile
180

Gly Lys

Gly
Gly
Lys

Phe Glu

Gln Ala

Tyr Tyr

aacggtctgc
gcgaatacgg
catctgctgg
acaatcaatg
ctgtttgaaa
ggtctgattt
accggctttg
gcgagcattg
ctgcagaccg
ctggatgaaa
aacatctatt
gaaatgcatt
gattacaaat
gataacaaac
ggcaaacatt
gatggtttca
attagctata
accgcggtgg
accgcggaag
gatggcatta
agcggcatta
aacggcattg
gccaataccg
gtgggcgaag
gatatggaaa
ggcattaacc
ggtctgatta
ggctacatca
ggtgttttta
aatttcgaag
tacttcaccg
tacttcgatc

ToxB fusion

Asp Gly Lys
10

Gly Thr
25
Ile

Tyr

Met Gln

Ala Pro Ala

Gln Asn
75

Ser

Tyr
ser Asp
90
Tyr

Tyr Phe

105
Ile

Asn Asn

Gly Tyr Ile

Glu Ser Lys
155
Phe Ala
170

val

Tyr

Ile
185
Phe

Tyr

Asp Asn
Page 40

cgcagatcgg
acgcgaacaa
gcaaaatcta
gtaaagtgta
ttgatggcgt
atattaacga
tgaccgtggg
gcgaaaccat
gtgtgtttag
acctggaagg
acttcgatga
atttttctcc
actacttcaa
actatttcga
tctacttcgce
aatacttcgc
gcggcatcct
tgggctggaa
cgtatattgg
tgcaggtggg
ttgaaagcgg
tgcagatcgg
tgaacgataa
atgtgtatta
acgaaagcga
tgatcgatga
gcttcgaaaa
acatcgaaga
acaccccgga
gtgaaagcat
atgaatacat
cggataccgc

protein

Lys Tyr Tyr

Ile Ile Asn

Ile Gly val
45

Asn Thr

60

Glu

Asp

Phe Leu

Lys Ala val
Asn
110

Tyr

Asn Pro

Asp Lys

125

Thr Ile Glu

140

Met val Thr

Pro Ala Asn

GIn Asn Lys

190
Lys

Asp Ser

ggtatttaaa
tattgagggt
ctactttggc
ctattttatg
gatctatttt
tagcctgtat
tgatgataaa
catcgatgac
caccgaagat
cgaagcgatt
taactatcgt
ggaaaccggt
cagcgatggc
tgatagcggt
ggaaaacggc
gcaccataac
gaacttcaac
agatctggaa
cctgagcctg
tttcgtgacc
cgtgcagaac
cgtttttgat
catttatggc
tttcggcgaa
taaatattac
tatcaaatac
caacaactat
taaaatgttc
tggcttcaaa
taactatacc
tgcggcgacc
gcagctggtg

Phe Asn

Gly Lys

Phe Lys

Ala Asn

Thr Leu

Thr
95
Asn

Gly
Ala
Tyr Phe
Arg Asn
val

160
His

Gly

Thr
175
Phe Leu

Ala val

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3387



Thr
Thr
225
Tyr
Asp
Gly
Ile
Ala
305
Tyr
Ser
Tyr
Ile
Thr
385
Gly
Phe
Arg
Gly
Arg
465
Thr
Gly
Thr
Phe
Ala
545
Pro
val
Ile
Leu
Pro
625
Lys
Ser
Glu
Asp
Trp
705
Lys

Asn

Gly
210
Ala
Phe
Gly
TYyr
Met
290
Pro
Gln
Asp
TYyr
Asn
370
Gly
Ile
Ala
Tyr
Asn
450
Tyr
Ile
val
Asp
Leu
530
val
Asp
Ile
Tyr
Ile
610
Ile
Asn
Thr
Asn
Glu
690
Lys
Ala

Ser

195
Trp

Glu
Asn
Lys
Thr
275
Gln
Ala
Asn
Ser
Phe
355
Gly
Tyr
Met
Pro
Gln
435
Asn
TYyr
Asp
Phe
Ala
515
His
Thr
Thr
TYyr
Ile
595
Thr
Asn
Tyr
Glu
Leu
675
Asn
Glu
Phe

Asp

Gln
Ala
Leu
Lys
260
Ser
Ile
Asn
Lys
Lys
340
Asn
Lys
Thr
Gln
Ala
420
Asn
Ser
Phe
Asn
Lys
500
Asn
Leu
Gly
Ala
Phe
580
Asn
Gly
Gly
Tyr
Asp
660
Glu
Ile
Leu
Lys
Gly

Thr
Ala
Asn
245
Tyr
Ile
Gly
Thr
Phe
325
Ala
Thr
Lys
Ile
Ile
405
Asn
Arg
Lys
Glu
Lys
485
Gly
Asn
Leu
Trp
Met
565
Phe
Asp
Phe
Gly
Phe
645
Gly
Gly
Tyr
Asp
Gly

725
val

Ile
Thr
230
Thr
Tyr
Asn
val
As

310
Leu
val
Asn
Tyr
Ile
390
Gly
Thr
Phe
Ala
Pro
470
Asn
Ser
Ile
Gly
Gln
550
Ala
Gly
Ser
val
Ala
630
Asn
Phe
Glu
Tyr
Gly
710
Leu

Met

Asp
215
Gly
Ala
Phe
Gly

Phe
295

p Ala

Thr
Thr
Thr
Tyr
375
Ser
val
Asp
Leu
Ala
455
Asn
Phe
Asn
Glu
Lys
535
Thr
Ala
val
Leu
Thr
615
Ala
Gln
Lys
Ala
Phe
695
Glu
Asn

Gln

200
Gly

Trp
Glu
Asn
Lys
280
Lys
Asn
Leu
Gly
Ala
360
Phe
Gly
Phe
Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala
Asp
Tyr
600
val
Ser
Ser
Tyr
Ile
680
Asp
Met
Gln

Lys

eolf-othd-000001

Lys
Gln
Ala
Thr
265
His
Gly
Asn
Asn
Leu
345
val
Asn
Lys
Lys
Asn
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Asn
Gly
Gly
585
Tyr
Gly
Ile
Gly
Phe
665
Asp
Asp
His
Ile

Gly

Lys
Thr
Ala
250
Asn
Phe
Pro
Ile
Gly
330
Arg
Ala
Thr
His
Gly
410
Asn
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly
570
val
Phe
Asp
Gly
val
650
Ala
Phe
Asn
Tyr
Gly

730
Phe

Tyr
Ile
235
Thr
Thr
Tyr
Asn
Glu
315
Lys
Thr
val
Asn
Phe
395
Pro
Ile
Asp
val
Gly
475
Asn
Tyr
Ile
Phe
Lys
555
Leu
Lys
Lys
Asp
Glu
635
Leu
Pro
Thr
Tyr
Phe
715
Asp

val

Page 41

TYyr
220
Asp
Gly
Phe
Phe
Gly
300
Gly
Lys
Ile
Thr
Thr
380
Tyr
Asp
Glu
Asn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe
Ala
Pro
Lys
620
Thr
Gln
Ala
Gly
Ar

700
Ser
Tyr

Ser

205
Phe

Gly
Trp
Ile
AsSn
285
Phe
Gln
Tyr
Asp
Gly
365
Ser
Phe
Gly
Gly
Ile
445
Ile
AsSn
Leu
Ala
TYyr
525
Asn
Tyr
Glu
val
Pro
605
Tyr
Ile
Thr
Asn

Lys
685

g Gly

Pro
Lys

Ile

AsSn
Lys
Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp
Ile
Asn
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
Asn
Tyr
Ile
Ser
590
val
Tyr
Ile
Gly
Thr
670
Leu
Ala
Glu
TYyr

Asn

Leu
Lys
Thr
255
Ser
Asp
Tyr
Ile
Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
TYyr
Gly
TYyr
Gln
495
Ala
Asn
Ser
Phe
Asp
575
Gly
Asn
Phe
Asp
val
655
Leu
Ile
val
Thr
TYyr

735
Asp

Asn
TYyr
240
Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr
Ser
Asp
400
TYyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met
560
Gly
Leu
Asn
Asn
Asp
640
Phe
Asp
Ile
Glu
Gly
720
Phe

Asn



Lys His Tyr
755
Ile Asp
770
Gly val Phe
785
Glu

Asp Leu

Leu Asn Phe

val val
835

Asp Thr

850

Tyr

Glu

Gln
865
Ile

Tyr

Asn Asp

Gly val Gln
Gln

915

Ile val

Ala Pro
930
Tyr Ser
945

Thr

Tyr Thr

Asp Lys Tyr
Ile
995

Asn Leu
Thr
1010
Asn Gly Glu
1025
Tyr

Arg

Asp Gly Phe

Glu Gly Glu
107
Tyr Tyr
1090
Asp Gly

Arg

Ile
1105
Ile Ser Glu

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

<220>
<223>

<400> 26

atggcaaccg
attgcaagca
attatgcaga
accgatgcca
aacggcaaaa
aacaataaga
attaacaacg
atcgaacgca

26
2985
DNA

Gly

Gly

Ala

Gly

Gly

Phe Gly

740
Phe Asp

Lys His

Asn Thr

Asp
Phe
Glu

eolf-othd-000001

Ser Gly
760
Tyr Phe
775

Asp Gly

790

Asn
805
Asn

Gly

Asn
820
Trp Lys

Ala Glu

Phe Asn

Glu
Lys
Asp
Ala

Asp

Glu Gly

Ile Tyr
Glu
840
Ile

Leu
Tyr
855

Asp Gly

870

val
885
Ile

Lys

Asn
900
Ile Gly

Asn Thr

Leu val
Glu
965
Phe

Ile

Tyr
980
Asp Asp

Leu Ile

Met Gln

Phe
Asp
val
val
Ar

950
Thr
Asn
Ile
Ser

Phe

Tyr Phe

Asp Asn

Phe Asp
920
Asnh Asp

935
g val Gly

Gly Trp

Pro Glu

Lys Tyr
1000
Phe Glu
1015

Gly Tyr

1030

Glu Asp
1045
Lys Tyr
1060

5Ser' Ile

Phe Thr
Glu Glu

Gly val Met Gln

Phe Ala His GIln

1080

1110

His His
1125

gttggcagac
ccggctatac
ttggtgtgtt
ataatattga
aatactactt
aatattactt
acaaatatta
acaactttta

Artificial Sequence

nucleotide sequence of F52

catcgatggc
cattatcaac
taaaggtccg
aggccaggcc
tggcagcgat
caacccgaat
tttcagctat
tttcgatgcc

745

val Met Lys

Ala Glu Asn

Phe Lys Tyr
795
Glu Ile
810

Phe

Glu

Tyr
825
Asp

Asp

Gly Ser

Gly Leu Ser
GlIn
875

Ser

Ile Met

Ser Asp
890
Tyr Phe Tyr
905

Thr

ser Asp

Asn Ile Tyr
val
955

Asp

Glu Asp

Ile Tyr
970
Thr Lys
985

Tyr

Lys

Phe Asp

Asn Asn Asn

Ile Asn Ile

1035

Ile
1050
Asn Thr

Gly

1065

Asn Tyr Thr Gly Trp Leu Asp
Asp Glu Tyr Ile Ala Ala Thr
1095

His His His His

new fusion

aaaaaatatt
ggcaaacact
aacggctttg
attctgtatc
agcaaagcag
aatgcaattg
gacggtattc
aacaacgaaa
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750

val Gly Tyr
765

Gly Glu Met

780

Phe Ala His

Ser Tyr Ser
Phe
830

Tyr

Asp Ser

Lys Tyr

845

Leu Ile Asn

860

val Gly Phe

Gly Ile Ile

Ile Asp As
910
Lys

Gly Tyr

925
Gly GIn Ala
940
Tyr

Tyr Phe

Met Glu Asn

Ala Cys Lys
990
Glu Lys Gly
1005

Tyr Tyr Phe
1020
Glu Asp Lys

val Phe Asn

Leu Asp Glu

107
Leu Asp
1085
Gly Ser
1100

Tyr Tyr Phe Asp Pro ﬁiRSThr Ala GIn Leu val

protein

attttaatac
tttattttaa
aatactttgc
agaatgaatt
ttaccggttg
cagcaattca
tgcagaatgg
gcaaaatggt

p Asn

Thr Glu

Gln Ile

Asn
800
Ile

His

Gly
815
Thr Ala

Phe Asp

Asp Gly

Thr
880
Ser

val

Glu
895
Gly

Tyr Phe

val Glu

Glu
960
Ser

Gly

Glu
975
Gly Ile

Ile Met

Asn Glu

Phe
1040
Pro

Met

Thr
1055
Asn Phe
0

Glu Lys

val Ile

1120

caacaccgca
caccgacggc
accggcaaat
tctgaccctg
gcgcatcatc
tctgtgcacc
ctacattacc
gaccggtgtt

60

120
180
240
300
360
420
480



ttcaaaggcc
gaaggtcagg
ttcgataatg
tttaatctga
tacttcaacc
tactatttca
catttctact
ttcgaatact
taccaaaaca
gccgttaccg
gttgcggtta
agcattgcct
ggtattatgc
aacactgatg
ctgcacgaca
attgatggca
accatcgata
ggtagcaacg
caagcgattc
aataacagta
ccggataccg
tttggtgtgg
tacttcaaca
tatttcgatg
tacttcgcgg
tacttcgcgc
ggcatcctga
ggctggaaag
tatattggcc
caggtgggtt
gaaagcggcg
cagatcggcg
aacgataaca
gtgtattatt
gaaagcgata
atcgatgata
ttcgaaaaca
atcgaagata
accccggatg
gaaagcatta
gaatacattg
gataccgcgc

<210> 27

<211> 995
<212> PRT
<213>

<220>
<223>

<400> 27
Met Ala

1
Thr

Thr

Asn Thr

His Phe Tyr

35

Gly Pro Asn

50

Asn Ile Glu

65
Asn

Gly Lys

Trp Arg Ile
Ala

115

Ile Ala

ctaatggttt
cgatcgttta
acagcaaagc
ataccgcaga
tgaacacagc
acaccaacac
tcaacaccga
ttgcccctgce
aatttctgac
gtctgcgtac
caggctggca
caacgggtta
aaatcggagt
cgaacaatat
acatctatta
accgctacta
ataaaaattt
gcttcgaata
gttatcaaaa
aagcagttac
ccatggcagc
atggtgttaa
gcgatggegt
atagcggtgt
aaaacggcga
accataacga
acttcaacaa
atctggaaga
tgagcctgat
tcgtgaccat
tgcagaacat
tttttgatac
tttatggcca
tcggcgaaac
aatattactt
tcaaatacta
acaactatta
aaatgttcta
gcttcaaata
actataccgg
cggcgaccgg
agctggtgat

Gly Tgp Gl

Ala Ile Al
20
Phe

Asn Th

Gly Phe GI

Al
70

Ty
As

Gly GlIn

Lys Tyr
85

Ile Asn
100
Ile

His Le

eolf-othd-000001

tgagtatttc
tcagaacaaa
cgtgaccggc
agcagcaacc
cgaagcagcc
ctttattgca
tggtatcatg
caatacagat
cctgaatggg
cattgatggt
gaccattaac
taccattatt
ctttaaagga
cgaaggacag
ttttggcaac
tttcgaaccg
ctattttcgc
cttcgctcca
ccgttttctg
tggatggcag
agccggtggt
agcagtgaaa
gatgcagaaa
gatgaaagtg
aatgcagatt
agatctgggt
caaaatctac
tggcagcaaa
taacgatggc
taatgataaa
tgatgataac
cagcgatggc
ggcggtggaa
ctataccatc
taatccggaa
ttttgatgaa
cttcaacgaa
cttcggcgaa
ctttgcccat
ctggctggat
cagcgtgatt
tagcgaacat

Artificial Sequence

amino acid sequence of F52

n Thr Ile

a Ser Thr
Gly
40

Phe

r Asp

u Tyr

55
Ile

a Leu

r Phe Gly

n Lys Lys
Thr

120

u cys

gctccggcaa
ttcctgacgce
tggcagacaa
ggttggcaaa
acaggatggc
tctaccggtt
cagatcggcg
gcaaataaca
aaaaaatatt
aaaaaatact
gggaaaaaat
tcgggtaaac
cctgatgggt
gcaatccgct
aattcaaaag
aataccgcaa
aacggtctgc
gcgaatacgg
catctgctgg
acaatcaatg
ctgtttgaaa
ggcctgaacc
ggctttgtga
ggctataccg
ggcgtgttca
aacgaagaag
tactttgatg
tattatttcg
cagtactatt
gtgttctatt
tacttctaca
tacaaatatt
tatagcggtc
gaaaccggct
acgaaaaaag
aaaggcatta
aacggtgaaa
gatggtgtta
cagaataccc
ctggatgaaa
attgatggcg
catcatcatc

New fusion

Gly
10
Tyr

Asp Lys

Gly Thr
25
Ile

Met Gln

Ala Pro Ala

Gln Asn
75

ser

Tyr
Ser Asp
90
Tyr Tyr Phe
105
Ile

Asn Asn

Page 43

acacccataa
tgaatggtaa
ttgacgggaa
cgatcgacgg
agactattga
ataccagcat
ttttcaaagg
tcgagggtca
actttggtag
actttaatac
actattttaa
acttctactt
tcgaatattt
atcagaatcg
cagccaccgg
tgggtgcaaa
cgcagatcgg
acgcgaacaa
gcaaaatcta
gtaaagtgta
ttgatggcgt
agatcggcga
gcatcaacga
aaattgatgg
ataccgaaga
gcgaagaaat
atagctttac
atgaagatac
ttaacgatga
tcagcgatag
tcgatgataa
tcgcaccggce
tggtgcgtgt
ggatttatga
cgtgcaaagg
tgcgtaccgg
tgcagttcgg
tgcagattgg
tggatgaaaa
aacgctacta
aagaatacta
accat

protein

Lys Tyr Tyr

Ile Ile Asn

Ile Gly val
45

Asn Thr

60

Glu

Asp

Phe Leu

Lys Ala val
Asn
110

Tyr

Asn Pro

Asp Lys
125

taacaacatt
gaaatactat
gaaatattac
taaaaagtac
tggaaaaaaa
taacggtaaa
tccaaatggt
ggcaatcctg
cgattctaaa
gaatacagcc
cacaaatacc
taataccgat
tgcgcctgeg
ctttctgtat
ctgggttaca
tggctacaaa
ggtatttaaa
tattgagggt
ctactttggc
ctattttatg
gatctatttt
ttacaaatac
taacaaacac
caaacatttc
tggtttcaaa
tagctatagc
cgcggtggtg
cgcggaagcg
tggcattatg
cggcattatt
cggcattgtg
caataccgtg
gggcgaagat
tatggaaaac
cattaacctg
tctgattagc
ctacatcaac
tgtttttaac
tttcgaaggt
cttcaccgat
cttcgatccg

Phe Asn

Gly Lys

Phe Lys

Ala Asn

Thr Leu
80
Thr Gly
95
Asn Ala

Tyr Phe

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2985



ser
Ash
145
Phe
Ash
Thr
Thr
Thr
225
Tyr
Asp
Gly
Ile
Ala
305
Tyr
sSer
Tyr
Ile
Thr
385
Gly
Phe
Arg
Gly
Arg
465
Thr
Gly
Thr
Phe
Ala
545
Pro
val
Ash
Gln
ser
625
Tyr

Asp

Tyr
130
Phe
Lys
Ash
Leu
Gly
210
Ala
Phe
Gly
Tyr
Met
290
Pro
Gln
Asp
Tyr
Ash
370
Gly
Ile
Ala
Tyr
Ash
450
Tyr
Ile
val
Asp
Leu
530
val
Asp
Ile
Gln
Lys
610
Gly
Phe

Gly

Asp
Tyr
Gly
Asn
Asn
195
Trp
Glu
Asn
Lys
Thr
275
Gln
Ala
Asnh
ser
Phe
355
Gly
Tyr
Met
Pro
Gln
435
Asn
Tyr
Asp
Phe
Ala
515
His
Thr
Thr
Tyr
Ile
595
Gly
val
Ala

Phe

Gly
Phe
Pro
Ile
180
Gly
Gln
Ala
Leu
Lys
260
sSer
Ile
Ash
Lys
Lys
340
Asn
Lys
Thr
Gln
Ala
420
Asn
Ser
Phe
Asn
Lys
500
Asn
Leu
Gly
Ala
Phe
580
Gly
Phe
Met

Glu

Lys
660

Ile
Asp
Ash
165
Glu
Lys
Thr
Ala
Asnh
245
Tyr
Ile
Gly
Thr
Phe
325
Ala
Thr
Lys
Ile
Ile
405
Ash
Arg
Lys
Glu
Lys
485
Gly
Ash
Leu
Trp
Met
565
Phe
Asp
val
Lys
Ash

645
Tyr

Leu
Ala
150
Gly
Gly
Lys
Ile
Thr
230
Thr
Tyr
Ash
val
Asp
310
Leu
val
Asn
Tyr
Ile
390
Gly
Thr
Phe
Ala
Pro
470
Ash
Ser
Ile
Gly
Gln
550
Ala
Gly
Tyr
Ser
val
630
Gly

Phe

Gln
135
Ash
Phe
Gln
Tyr
Asp
215
Gly
Ala
Phe
Gly
Phe
295
Ala
Thr
Thr
Thr
Tyr
375
Ser
val
Asp
Leu
Ala
455
Ash
Phe
Ash
Glu
Lys
535
Thr
Ala
val
Lys
Ile
615
Gly
Glu

Ala

Ash
Ash
Glu
Ala
TYyr
200
Gly
Trp
Glu
Ash
Lys
280
Lys
Ash
Leu
Gly
Ala
360
Phe
Gly
Phe
Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala
Asp
Tyr
600
Ash
Tyr
Met

His

eolf-othd-000001

Gly
Glu
Tyr
Ile
185
Phe
Lys
Gln
Ala
Thr
265
His
Gly
Ash
Ash
Leu
345
val
Ash
Lys
Lys
Ash
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Ash
Gly
Gly
585
Tyr
Asp
Thr
Gln

His
665

Tyr
Ser
Phe
170
val
Asp
Lys
Thr
Ala
250
Ash
Phe
Pro
Ile
Gly
330
Arg
Ala
Thr
His
Gly
410
Ash
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly
570
val
Phe
Asnh
Glu
Ile

650
Asn

Ile
Lys
155
Ala
Tyr
Asnh
Tyr
Ile
235
Thr
Thr
Tyr
Asnh
Glu
315
Lys
Thr
val
Asnh
Phe
395
Pro
Ile
Asp
val
Gly
475
Asnh
Tyr
Ile
Phe
Lys
555
Leu
Lys
Asn
Lys
Ile
635
Gly

Glu
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Thr
140
Met
Pro
Gln
Asp
Tyr
220
Asp
Gly
Phe
Phe
Gly
300
Gly
Lys
Ile
Thr
Thr
380
Tyr
Asp
Glu
Asn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe
Ala
ser
His
620
Asp
val

Asp

Ile
val
Ala
Asn
ser
205
Phe
Gly
Trp
Ile
Asn
285
Phe
Gln
Tyr
Asp
Gly
365
ser
Phe
Gly
Gly
Ile
445
Ile
Ash
Leu
Ala
Tyr
525
Ash
Tyr
Glu
val
Asp
605
Tyr
Gly
Phe

Leu

Glu
Thr
Ash
Lys
190
Lys
Ash
Lys
Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp
Ile
Ash
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
Ash
Tyr
Ile
Lys
590
Gly
Phe
Lys
Ash

Gly
670

Arg
Gly
Thr
175
Phe
Ala
Leu
Lys
Thr
255
ser
Asp
Tyr
Ile
Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
Tyr
Gly
Tyr
Gln
495
Ala
Asn
sSer
Phe
Asp
575
Gly
val
Asp
His
Thr

655
Asn

Asn
val
160
His
Leu
val
Asn
Tyr
240
Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr
ser
Asp
400
Tyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met
560
Gly
Leu
Met
Asp
Phe
640
Glu

Glu



Glu
Ile
Leu
705
Tyr
Asp
Tyr
Asp
Phe
785
Ash
val
Gly
Pro
Lys
865
Phe
Gly
val
Ala
Tyr
945
Glu
Tyr

His

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

Gly
Tyr
690
Glu
Ile
Gly
Phe
Ash
770
Asp
Asp
Gly
Trp
Glu
850
Tyr
Glu
Tyr
Met
His
930
Thr
Tyr
Phe

His

<220>

<223>
<400>

Met
1
Thr
His
Gly
Asn
65
Asn
Trp

Ile

Ala
Asn
Phe
Pro
50

Ile
Gly
Arg

Ala

28

593
PRT
Artificial Sequence

Glu
675
Tyr
Asp
Gly
Ile
ser
755
Tyr
Thr
Asn
Glu
Ile
835
Thr
Tyr
Ash
Ile
Gln
915
Gln
Gly
Ile
Asp

His
995

Thr
Thr
TYr
35

Asn
Glu
Lys
Ile

Ala

Glu
Phe
Gly
Leu
Met
740
Asp
Phe
ser
Ile
AS

820
Tyr
Lys
Phe
Asn
Asn
900
Ile
Asn
Trp
Ala

Pro
980

Gly
Ala
20

Phe
Gly
Gly
Lys
Ile

100
Ile

Ile
Asp
ser
ser
725
Gln
ser
Tyr
Asp

Tyr
805

p val

Asp
Lys
Asp
Asn
885
Ile
Gly
Thr
Leu
Ala

965
Asp

Trp
5
Ile
Asn
Phe
Gln
Tyr
85
Asn

His

ser
Asp
Lys
710
Leu
val
Gly
Ile
Gly
790
Gly
Tyr
Met
Ala
Glu
870
Tyr
Glu
val
Leu
Asp
950
Thr

Thr

Gln
Ala
Thr
Glu
Ala
70

Tyr
Asn

Leu

Tyr
Ser
695
Tyr
Ile
Gly
Ile
Asp
775
Tyr
Gln
Tyr
Glu
Cys
855
Lys
Tyr
Asp
Phe
AS

935
Leu
Gly

Ala

Thr
Ser
Asp
Tyr
55

Ile
Phe
Lys
Cys

Ser
680
Phe
Tyr
Ash
Phe
Ile
760
Asp
Lys
Ala
Phe
Ash
840
Lys
Gly
Phe
Lys

Asn
920

p Glu

Asp
ser

Gln

Ile
Thr
30"
Phe
Leu
Gly
Lys
Thr

eolf-othd-000001

Gly
Thr
Phe
Asp
val
745
Glu
Ash
Tyr
val
Gly
825
Glu
Gly
Ile
Ash
Met
905
Thr
Ash
Glu
val

Leu
985

toxin A fragment of F54 Gly
28

Asp
Gly
25

Ile
Ala
Tyr
Ser
Tyr

105
Ile

Ile
Ala
Asp
Gly
730
Thr
Ser
Gly
Phe
Glu
810
Glu
Ser
Ile
Met
Glu
890
Phe
Pro
Phe
Lys
Ile

970
val

Gly
10

Tyr
Met
Pro
Gln
Asp
90

Tyr

Asn

Leu
val
Glu
715
Gln
Ile
Gly
Ile
Ala
795
Tyr
Thr
Asp
Asnh
Arg
875
Asnh
Tyr
Asp
Glu
Arg
955
Ile

Ile

Lys
Thr
Gln
Ala
Asn
75

Ser
Phe

Asn

Page 45

Asn
val
700
Asp
Tyr
Asn
val
val
780
Pro
ser
Tyr
Lys
Leu
860
Thr
Gly
Phe
Gly
Gly
940
Tyr
Asp

ser

Lys
Ile
Ile
AsSn
60

Glu
Lys
Asn

Asp

Phe
685
Gly
Thr
Tyr
Asp
Gln
765
Gln
Ala
Gly
Thr
Tyr
845
Ile
Gly
Glu
Gly
Phe
925
Glu
Tyr
Gly

Glu

Tyr
Ile
Gly
Thr
Phe
Ala
Pro

Lys

Ash
Trp
Ala
Phe
Lys
750
Ash
Ile
Ash
Leu
Ile
830
Tyr
Asp
Leu
Met
Glu
910
Lys
sSer
Phe
Glu

His
990

Tyr
Asn
val
Asp
Leu
val
Asn

110
TYyr

Ash
Lys
Glu
Asn
735
val
Ile
Gly
Thr
val
815
Glu
Phe
Asp
Ile
Gln
895
Asp
Tyr
Ile
Thr
Glu

975
His

Phe
15

Gly
Phe
Ala
Thr
Thr
95

Asn

Tyr

Lys
Asp
Ala
720
Asp
Phe
Asp
val
val
800
Arg
Thr
Asn
Ile
ser
880
Phe
Gly
Phe
Asn
Asp

960
Tyr

Asn
Lys
Lys
Asn
Leu
Gly
Ala

Phe



Ser
AsSn
145
Phe
Asn
Thr
Thr
Thr
225
Tyr
Asp
Gly
Ile
Ala
305
Tyr
Ser
Tyr
Ile
Thr
385
Gly
Phe
Arg
Gly
Ar

465
Thr
Gly
Thr
Phe
Ala
545
Pro
val

Gly

TYyr
130
Phe
Lys
Asn
Leu
Gly
210
Ala
Phe
Gly
TYyr
Met
290
Pro
Gln
Asp
Tyr
AsSn
370
Gly
Ile
Ala
Tyr

Asn
450

g Tyr

Ile
val
Asp
Leu
530
val
Asp

Ile

<210> 29
<211> 58

<212>
<213>

115
Asp

Tyr
Gly
Asn
Asn
195
Trp
Glu
Asn
Lys
Thr
275
Gln
Ala
Asn
Ser
Phe
355
Gly
TYyr
Met
Pro
Gln
435
Asn
TYyr
Asp
Phe
Ala
515
His
Thr
Thr

Tyr

9

PRT_ L.
Artificial Sequence

Gly
Phe
Pro
Ile
180
Gly
Gln
Ala
Leu
Lys
260
Ser
Ile
Asn
Lys
Lys
340
Asn
Lys
Thr
Gln
Ala
420
Asn
Ser
Phe
Asn
Lys
500
Asn
Leu
Gly
Ala

Phe
580

Ile
Asp
Asn
165
Glu
Lys
Thr
Ala
Asn
245
Tyr
Ile
Gly
Thr
Phe
325
Ala
Thr
Lys
Ile
Ile
405
Asn
Arg
Lys
Glu
Lys
485
Gly
Asn
Leu
Trp
Met

565
Phe

Leu
Ala
150
Gly
Gly
Lys
Ile
Thr
230
Thr
Tyr
Asn
val
Asp
310
Leu
val
Asn
Tyr
Ile
390
Gly
Thr
Phe
Ala
Pro
470
Asn
Ser
Ile
Gly
Gln
550
Ala

Gly

Gln
135
Asn
Phe
Gln
Tyr
Asp
215
Gly
Ala
Phe
Gly
Phe
295
Ala
Thr
Thr
Thr
Tyr
375
Ser
val
Asp
Leu
Ala
455
Asn
Phe
Asn
Glu
Lys
535
Thr
Ala

val

120
Asn

Asn
Glu
Ala
Tyr
200
Gly
Trp
Glu
Asn
Lys
280
Lys
Asn
Leu
Gly
Ala
360
Phe
Gly
Phe
Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala

Asp

eolf-othd-000001

Gly
Glu
Tyr
Ile
185
Phe
Lys
Gln
Ala
Thr
265
His
Gly
Asn
Asn
Leu
345
val
Asn
Lys
Lys
Asn
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Asn
Gly

Gly
585

Tyr
Ser
Phe
170
val
Asp
Lys
Thr
Ala
250
Asn
Phe
Pro
Ile
Gly
330
Arg
Ala
Thr
His
Gly
410
Asn
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly

570
val

Ile
Lys
155
Ala
Tyr
Asn
Tyr
Ile
235
Thr
Thr
Tyr
Asn
Glu
315
Lys
Thr
val
Asn
Phe
395
Pro
Ile
Asp
val
Gly
475
Asn
Tyr
Ile
Phe
Lys
555
Leu

Lys

Page 46

Thr
140
Met
Pro
Gln
Asp
TYyr
220
Asp
Gly
Phe
Phe
Gly
300
Gly
Lys
Ile
Thr
Thr
380
Tyr
Asp
Glu
AsSn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe

Ala

125
Ile

val
Ala
Asn
Ser
205
Phe
Gly
Trp
Ile
Asn
285
Phe
Gln
Tyr
Asp
Gly
365
Ser
Phe
Gly
Gly
Ile
445
Ile
Asn
Leu
Ala
TYyr
525
Asn
Tyr
Glu

Pro

Glu
Thr
AsSn
Lys
190
Lys
Asn
Lys
Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp
Ile
Asn
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
Asn
Tyr
Ile

Gly
590

Arg
Gly
Thr
175
Phe
Ala
Leu
Lys
Thr
255
Ser
Asp
Tyr
Ile
Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
Tyr
Gly
Tyr
Gln
495
Ala
Asn
Ser
Phe
As

575
Ile

Asn
val
160
His
Leu
val
Asn
TYyr
240
Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr
Ser
Asp
400
Tyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys

Met
560

p Gly

Tyr



eolf-othd-000001
<220>
<223> toxin A fragment of F54 New

<400> 29
Mit Ala Thr Gly Tgp Gln Thr Ile Asp gAy Lys Lys
Thr Asn Thr QAa Ile Ala Ser Thr g}y Tyr Thr Ile
His Phe ;gr Phe Asn Thr Asp ggy Ile Met GIn Ile
Gly Pro Asn Gly Phe Glu Tyr Phe Ala Pro Ala Asn
50 55 60
Asn Ile Glu Gly GIn Ala Ile Leu Tyr Gln Asn Glu
65 70 75
Asn Gly Lys Lys ggr Tyr Phe Gly Ser Sgp Ser Lys
Trp Arg Ile Ile Asn Asn Lys Lys Tyr Tyr Phe Asn
100 105
Ile Ala Ala Ile His Leu Cys Thr Ile Asn Asn Asp
115 120
Ser Tyr Asp Gly Ile Leu Gln Asn Gly Tyr Ile Thr
130 135 140
Asn Phe Tyr Phe Asp Ala Asn Asn Glu Ser Lys Met
145 150 155
Phe Lys Gly Pro Asn Gly Phe Glu Tyr Phe Ala Pro
165 170
Asn Asn Asn Ile Glu Gly GIn Ala Ile val Tyr Gln
180 185
Thr Leu Asn Gly Lys Lys Tyr Tyr Phe Asp Asn Asp
195 200
Thr Gly Trp Gln Thr Ile Asp Gly Lys Lys Tyr Tyr
210 215 220
Thr Ala Glu Ala Ala Thr Gly Trp GIn Thr Ile Asp
225 230 235
Tyr Phe Asn Leu Asn Thr Ala Glu Ala Ala Thr Gly
245 250
Lys Tyr Tyr Phe Asn Thr Asn Thr Phe
260 265
Gly Tyr Thr Ser Ile Asn Gly Lys His Phe Tyr Phe
275 280
Ile Met Gln Ile Gly val Phe Lys Gly Pro Asn Gly
290 295 300
Ala Pro Ala Asn Thr Asp Ala Asn Asn Ile Glu Gly
305 310 315
Tyr GIn Asn Lys Phe Leu Thr Leu Asn Gly Lys Lys
325 330
Ser Asp Ser Lys Ala val Thr Gly Leu Arg Thr Ile
340 345
Tyr Tyr Phe Asn Thr Asn Thr Ala val Ala val Thr
355 360
Ile Asn Gly Lys Lys Tyr Tyr Phe Asn Thr Asn Thr
370 375 380
Thr Gly Tyr Thr Ile Ile Ser Gly Lys His Phe Tyr
385 390 395
Gly Ile Met Gln Ile Gly val Phe Lys Gly Pro Asp
405 410
Phe Ala Pro Ala Asn Thr Asp Ala Asn Asn Ile Glu
420 425
Arg Tyr GIn Asn Arg Phe Leu Tyr Leu His Asp Asn
435 440
Gly Asn Asn Ser Lys Ala Ala Thr Gly Trp val Thr
450 455 460
Arg Tyr Tyr Phe Glu Pro Asn Thr Ala Met Gly Ala
465 470 475
Thr Ile Asp Asn Lys Asn Phe Tyr Phe Arg Asn Gly
485 490
Lys Gly Ser Asn Gly Phe Glu Tyr Phe
500 505
Page 47

Asp Gly Lys

Gly val Phe

Tyr
Ile
Gly
Thr
Phe
Ala
Pro
Lys
125
Ile
val
Ala
Ash
ser
205
Phe
Gly
Trp
Ile
Asn
285
Phe
Gln
Tyr
Asp
Gly
365
ser
Phe
Gly
Gly
Ile
445
Ile
Ash
Leu

Ala

Tyr
Ash
val
Asp
Leu
val
Ash
110
Tyr
Glu
Thr
Ash
Lys
190
Lys
Ash
Lys
Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp
Ile
Ash
Phe
Gln
430
Tyr
Asp
Gly
Pro

Pro
510

Phe
Gly
Phe
Ala
Thr
Thr
95

Asn
Tyr
Arg
Gly
Thr
175
Phe
Ala
Leu
Lys
Thr
255
ser
Asp
Tyr
Ile
Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
Tyr
Gly
Tyr
Gln

495
Ala

Asn
Lys
Lys
Asn
Leu
80

Gly
Ala
Phe
Asn
val
160
His
Leu
val
Asn
Tyr
240
Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr
ser
Asp
400
Tyr
Ile
Phe
Asn
Lys
480
Ile

Asn



Thr
Phe
Ala
545
Pro

val

Asp
Leu
530
val
Asp

Ile

<210> 30
<211> 58
<212> PR

<213>

<220>

<223>

<400> 30

Met
1

Thr
His
Gly
AsSn
65

AsSn
Trp
Ile
Ser
ASn
145
Phe
AsSn
Thr
Thr
Thr
225
TYyr
Asp
Gly
Ile
Ala
305
TYyr
Ser
Tyr

Ile

Ala
Asn
Phe
Pro
50

Ile
Gly
Arg
Ala
Tyr
130
Phe
Lys
Asn
Leu
Gly
210
Ala
Phe
Gly
Tyr
Met
290
Pro
Gln
Asp
Tyr

Asn

Ala
515
His
Thr
Thr

Tyr

9
T

Thr
Thr
TYyr
35

Asn
Glu
Lys
Ile
Ala
115
Asp
Tyr
Gly
Asn
Asn
195
Trp
Glu
Asn
Lys
Thr
275
Gln
Ala
Asn
Ser
Phe

355
Gly

Asn
Leu
Gly
Ala

Phe
580

Gly
Ala
20

Phe
Gly
Gly
Lys
Ile
100
Ile
Gly
Phe
Pro
Ile
180
Gly
Gln
Ala
Leu
Lys
260
Ser
Ile
Asn
Lys
Lys
340
Asn

Lys

Asn
Leu
Trp
Met

565
Phe

Trp
5

Ile
Asn
Phe
Gln
Tyr
85

Asn
His
Ile
Asp
Asn
165
Glu
Lys
Thr
Ala
Asn
245
Tyr
Ile
Gly
Thr
Phe
325
Ala
Thr

Lys

Ile
Gly
Gln
550
Ala

Gly

Gln
Ala
Thr
Glu
Ala
70

Tyr
Asn
Leu
Leu
Ala
150
Gly
Gly
Lys
Ile
Thr
230
Thr
Tyr
Asn
val
Asp
310
Leu
val
Asn

Tyr

Glu
Lys
535
Thr
Ala

val

Artificial Sequence

Thr
Ser
Asp
Tyr
55

Ile
Phe
Lys
Cys
Gln
135
Asn
Phe
Gln
Tyr
Asp
215
Gly
Ala
Phe
Gly
Phe
295
Ala
Thr
Thr
Thr

Tyr

Gly
520
Ile
Ile
Ala

Asp

Ile
Thr
Gly
40

Phe
Leu
Gly
Lys
Thr
120
Asn
Asn
Glu
Ala
Tyr
200
Gly
Trp
Glu
Asn
Lys
280
Lys
Asn
Leu
Gly
Ala

360
Phe

eolf-othd-000001

Gln
Tyr
Asn
Gly

Gly
585

toxin A fragment of F5 ToxB

Asp
Gly
25

Ile
Ala
Tyr
Ser
Tyr
105
Ile
Gly
Glu
Tyr
Ile
185
Phe
Lys
Gln
Ala
Thr
265
His
Gly
Asn
Asn
Leu
345
val

Asn

Ala Ile
Tyr Phe

Gly Lys
555

Gly Leu

570

val Lys

Gly Lys
10
Tyr Thr

Met Gln
Pro Ala

GIln Asn
75

Asp Ser

90

Tyr Phe

Asn Asn
Tyr Ile

Ser Lys
155

Phe Ala

170

val Tyr

Asp Asn
Lys Tyr

Thr Ile
235

Ala Thr

250

Asn Thr

Phe Tyr
Pro Asn
Ile Glu
315
Gly Lys
330
Arg Thr
Ala val

Thr Asn
Page 48

Arg
Gly
540
val
Phe

Ala

Lys
Ile
Ile
Asn
Glu
Lys
Asn
Asp
Thr
140
Met
Pro
Gln
Asp
Tyr
220
Asp
Gly
Phe
Phe
%
Gly
Lys
Ile
Thr

Thr

TYyr
525
Asn
Tyr
Glu

val

Tyr
Ile
Gly
45

Thr
Phe
Ala
Pro
Lys
125
Ile
val
Ala
AsSn
Ser
205
Phe
Gly
Trp
Ile
Asn
285
Phe
Gln
Tyr
Asp
Gly

365
ser

Gln
Asn
Tyr
Ile

Tyr
Asn
val
Asp
Leu
val
Asn
110
Tyr
Glu
Thr
Asn
Lys
190
Lys
Asn
Lys
Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp

Ile

Asn
ser
Phe

Asp
575

Phe
Gly
Phe
Ala
Thr
Thr
95

Asn
Tyr
Arg
Gly
Thr
175
Phe
Ala
Leu
Lys
Thr
255
Ser
Asp
TYyr
Ile
Phe
335
Lys
Gln

Ala

Arg
Lys
Met

560
Gly

Asn
Lys
Lys
Asn
Leu
80

Gly
Ala
Phe
Asn
val
160
His
Leu
val
Asn
TYyr
240
Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr

Ser



Thr
385
Gly
Phe
Arg
Gly
Arg
465
Thr
Gly
Thr
Phe
Ala
545
Pro

val

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

370
Gly

Ile
Ala
Tyr
Asn
450
Tyr
Ile
val
Asp
Leu
530
val
Asp

Ile

<220>

<223>
<400>

TYyr
Met
Pro
Gln
435
Asn
Tyr
Asp
Phe
Ala
515
His
Thr
Thr

Tyr

31
589
PRT
Artificial Sequence

Mit Ala Thr

Thr Asn Thr

His
Gly
Ash
65

Ash
Trp
Ile
sSer
Ash
145
Phe
Ash
Thr
Thr

Thr
225

Phe
Pro
50

Ile
Gly
Arg
Ala
Tyr
130
Phe
Lys
Asn
Leu
Gly

210
Ala

TYyr
35

Asn
Glu
Lys
Ile
Ala
115
Asp
Tyr
Gly
Asn
Asn
195
Trp

Glu

Thr
Gln
Ala
420
Asn
Ser
Phe
Asn
Lys
500
Asn
Leu
Gly
Ala

Phe
580

Ile
Ile
405
Asn
Arg
Lys
Glu
Lys
485
Gly
Asn
Leu
Trp
Met

565
Phe

Ile
390
Gly
Thr
Phe
Ala
Pro
470
Asn
Ser
Ile
Gly
Gln
550
Ala

Gly

375
ser

val
Asp
Leu
Ala
455
Asn
Phe
Asn
Glu
Lys
535
Thr
Ala

val

Gly TEp Gln Thr

Ala
20

Phe
Gly
Gly
Lys
Ile
100
Ile
Gly
Phe
Pro
Ile
180
Gly
Gln

Ala

Ile
Asn
Phe
Gln
TYyr
85

Ash
His
Ile
Asp
Ash
165
Glu
Lys
Thr
Ala

Ala
Thr
Glu
Ala
70

Tyr
Ash
Leu
Leu
Ala
150
Gly
Gly
Lys
Ile

Thr
230

Ser
Asp
Tyr
55

Ile
Phe
Lys
Cys
Gln
135
Ash
Phe
Gln
Tyr
Asp

215
Gly

Gly
Phe
Ala
Tyr
440
Thr
Thr
Tyr
Gly
Gly
520
Ile
Ile
Ala

Asp

Ile
Thr
Gly
40

Phe
Leu
Gly
Lys
Thr
120
Ash
Ash
Glu
Ala
TYyr
200
Gly

Trp

eolf-othd-000001

Lys
Lys
Asn
425
Leu
Gly
Ala
Phe
Phe
505
Gln
Tyr
Asn
Gly

Gly
585

toxin A fragment of F52 New
31

Asp
Gly
25

Ile
Ala
Tyr
Ser
Tyr
105
Ile
Gly
Glu
Tyr
Ile
185
Phe
Lys

Gln

His
Gly
410
Asn
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly

570
val

Gly
10

Tyr
Met
Pro
Gln
Asp
90

Tyr
Ash
Tyr
Ser
Phe
170
val
Asp
Lys

Thr

Phe
395
Pro
Ile
Asp
val
Gly
475
Asn
Tyr
Ile
Phe
Lys
555
Leu

Lys

Lys
Thr
Gln
Ala
Asn
75

ser
Phe
Asn
Ile
Lys
155
Ala
Tyr
Asn
Tyr

Ile
235
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380
TYyr

Asp
Glu
AsSn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe

Ala

Lys
Ile
Ile
Asn
Glu
Lys
Asn
Asp
Thr
140
Met
Pro
Gln
Asp
Tyr

220
Asp

Phe
Gly
Gly
Ile
445
Ile
Asn
Leu
Ala
TYyr
525
Asn
Tyr
Glu

val

Tyr
Ile
Gly
45

Thr
Phe
Ala
Pro
Lys
125
Ile
val
Ala
Ash
ser
205
Phe

Gly

AsSn
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
AsSn
Tyr

Ile

Tyr
Ash
val
Asp
Leu
val
Ash
110
Tyr
Glu
Thr
Ash
Lys
190
Lys
Ash

Lys

Thr
Glu
415
Ala
TYyr
Gly
Tyr
Gln
495
Ala
Asn
Ser
Phe

Asp
575

Phe
Gly
Phe
Ala
Thr
Thr
95

Asn
Tyr
Arg
Gly
Thr
175
Phe
Ala
Leu

Lys

Asp
400
TYyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met

560
Gly

Asn
Lys
Lys
Asn
Leu
Gly
Ala
Phe
Asn
val
160
His
Leu

val

Asn

TYyr
240



Asp Gly Lys

eolf-othd-000001
Tyr Phe Asn Leu Asn Thr Ala Glu Ala

245
Lys Tyr Tyr Phe Asn Thr
260 265

Gly Tyr Thr Ser Ile Asn Gly Lys His

275 280

Ile Met Gln Ile Gly val Phe Lys Gly
290 295

Ala Pro Ala Asn Thr

305

Asp Ala Asn Asn
310

Tyr GIn Asn Lys Phe Leu Thr Leu Asn

Ser Asp Ser

325
Lys Ala val Thr Gly Leu
340 345

Tyr Tyr Phe Asn Thr Asn Thr Ala val

355 360

Ile Asn Gly Lys Lys Tyr Tyr Phe Asn
370 375
Thr Gly Tyr Thr Ile Ile Ser Gly Lys

385

390

Gly Ile Met Gln Ile Gly val Phe Lys

405

Phe Ala Pro Ala Asn Thr Asp Ala Asn

420 425

Arg Tyr GIn Asn Arg Phe Leu Tyr Leu

435 440

Gly Asn Asn Ser Lys Ala Ala Thr Gly
450 455
Arg Tyr Tyr Phe Glu Pro Asn Thr Ala

465

470

Thr Ile Asp Asn Lys Asn Phe Tyr Phe

Gly val Phe

485
Lys Gly Ser Asn Gly Phe
500 505

Thr Asp Ala Asn Asn Ile Glu Gly Gln

515 520

Phe Leu His Leu Leu Gly Lys Ile Tyr
530 535

545

<210>
<211>
<212>

Ala val Thr Gly Trp g}g Thr Ile Asn
Pro Asp Thr Ala ggg Ala Ala Ala Gly
val Ile Tyr Phe Phe Gly val Asp Gly
580 585

32

513

PRT

Artificial Sequence

<213>

<220>
<223>

<400>

toxin B fragment of F54Gly
32

Tgr Gly Phe val Thr val Gly Asp Asp

5

Asn Gly Gly Ala Ala Ser Ile Gly Glu

20 25

Tyr Tyr Phe Asn Gln Ser Gly val Leu

35 40

Glu Asp Gly Phe Lys Tyr Phe Ala Pro

50

55

Leu Glu Gly Glu Ala Ile Asp Phe Thr

65

70

Asn Ile Tyr Tyr Phe Asp Asp Asn Tyr

85

Glu Leu Asp Gly Glu Met His Tyr Phe

Ala
250
Ash
Phe
Pro
Ile
Gly
330
Arg
Ala
Thr
His
Gly
410
Asnh
His
Trp
Met
Arg
490
Glu
Ala
Tyr
Gly
Gly

570
val

Lys
10

Thr
Gln
Ala
Gly
Arg

90
ser

Thr
Thr
Tyr
Asnh
Glu
315
Lys
Thr
val
Asnh
Phe
395
Pro
Ile
Asp
val
Gly
475
Asnh
Tyr
Ile
Phe
Lys
555
Leu

Lys

Tyr
Ile
Thr
Asn
Lys
Gly

Pro

Page 50

Gly
Phe
Phe
Gly
300
Gly
Lys
Ile
Thr
Thr
380
Tyr
Asp
Glu
Asn
Thr
460
Ala
Gly
Phe
Arg
Gly
540
val
Phe

Ala

Tyr
Ile
Gly
Thr
60

Leu
Ala

Glu

Trp
Ile
Asn
285
Phe
Gln
Tyr
Asp
Gly
365
sSer
Phe
Gly
Gly
Ile
445
Ile
Ash
Leu
Ala
Tyr
525
Ash
Tyr
Glu

val

Phe
Asp
val
45

Leu
Ile
val

Thr

Gln
Ala
270
Thr
Glu
Ala
Tyr
Gly
350
Trp
Ile
Ash
Phe
Gln
430
Tyr
Asp
Gly
Pro
Pro
510
Gln
Ash
Tyr
Ile

Asn
Asp
Phe
Asp
Ile
Glu
Gly

Thr
255
ser
Asp
Tyr
Ile
Phe
335
Lys
Gln
Ala
Thr
Glu
415
Ala
Tyr
Gly
Tyr
Gln
495
Ala
Asn
ser
Phe

Asp
575

Pro
15

Lys
Ser
Glu
Asp
Trp

95
Lys

Ile
Thr
Gly
Phe
Leu
320
Gly
Lys
Thr
ser
Asp
400
Tyr
Ile
Phe
Asn
Lys
480
Ile
Asn
Arg
Lys
Met

560
Gly

Ile
Asn
Thr
Asn
Glu
80

Lys

Ala



Phe
Asp
Tyr
145
Gly
Phe
Leu
Phe
Gly
225
Thr
Tyr
Asp
Gln
Gln
305
Ala
Gly
Thr
Tyr
Ile
385
Gly
Glu

Gly

Phe L

Glu
465
Tyr
Gly

Glu

Lys
Gly
130
Phe
Lys
Asn
Gly
AsSn
210
Trp
Ala
Phe
Lys
Asn
290
Ile
AsSn
Leu
Ile
TYyr
370
Asp
Leu
Met
Glu
y
450
Ser
Phe

Glu

<210> 33

<211>
<212>
<213>

<220>

<223>

<400> 33
Thr Gly Phe val Thr val Gly Asp Asp

Gly

115
val
Asp
His
Thr
Asn
195
Asn
Lys

Glu

Asn As

val
275
Ile
Gly
Thr
val
Glu
355
Phe
Asp
Ile
Gln

Asp
435

s Tyr

Ile

Thr

GluT

513
PRT_ L.
Artificial Sequence

100
Leu

Met

Asp

Asn
Gln

Ser

Phe Tyr

Glu
180
Glu
Lys
Asp
Ala
260
Phe
Asp
val
val
Arg
340
Thr
Asn
Ile
Ser
Phe
420
Gly
Phe
Asn

Asp

y
500

y
165
Asp

Glu
Ile
Leu

TYr
245

p Asp

Tyr
Asp

Phe As

Asn
325
val
Gly
Pro
Lys
Phe
405
Gly
val
Ala
Tyr

Glu
485

r Tyr

Gln
Lys
Gly
150
Phe
Gly

Gly

Ile
Gly
135
val
Ala
Phe

Glu

Tyr Tyr

Glu
230
Ile
Gly
Phe
Asn
310
Asp
Gly
Trp
Glu
Tyr
390
Glu
Tyr
Met
His
Thr
470
Tyr
Phe

y
215
Asp

Gly
Ile
Ser

TYr
295

p Thr

Asn

Glu

Ile T

Thr
375
Tyr
Asn
Ile
Gln
Gln
455
Gly
Ile

Asp

Gly
120
Phe
Met
Glu
Lys
Glu
200
Phe
Gly
Leu
Met
Asp
280
Phe
Ser
Ile
Asp
y
360
Lys
Phe
Asn
Asn
Ile
440
Asn
Trp
Ala

Pro

eolf-othd-000001

105
Asp

val
Lys
Asn
Tyr
185
Ile
Asp
Ser
Ser
Gln
265
Ser
Tyr
Asp
Tyr

val
345

r Asp

Lys
Asp
Asn
Ile
425
Gly
Thr
Leu

Ala

Tyr
Ser
val
Gly
170
Phe
Ser
Asp
Lys
Leu
250
val
Gly
Ile
Gly
Gly
330
Tyr
Met
Ala
Glu
Tyr
410
Glu
val
Leu
Asp

Thr
490

Asp Thr

505

toxin B fragment of F54 New

Asn Gly Gly A&a A1a Ser Ile Gly §1u

Lys
Ile
Gly
155
Glu
Ala
Tyr
Ser
Tyr
235
Ile
Gly
Ile
Asp
Tyr
315
Gln
Tyr
Glu
cys
Lys
395
Tyr
Asp
Phe
Asp
Leu
475
Gly

Ala

Tyr Tyr

Asn
140
Tyr
Met
His
Ser
Phe
220
Tyr
Asn
Phe
Ile
Asp
300
Lys
Ala
Phe
Asn
Lys
380
Gly
Phe
Lys
Asn
Glu
460
Asp
Ser

Gln

y
125
Asp
Thr
Gln
His
Gly
205
Thr
Phe
Asp
val
Glu
285
AsSn
Tyr
val
Gly
Glu
365
Gly
Ile
Asn
Met
Thr
445
Asn
Glu
val

Leu

110
Phe

AsSn
Glu
Ile
AsSn
190
Ile
Ala
Asp
Gly
Thr
270
Ser
Gly
Phe
Glu
Glu
350
Ser
Ile
Met
Glu
Phe
430
Pro
Phe
Lys
Ile

val
510

AsSn
Lys
Ile
Gly
175
Glu
Leu
val
Glu
Gln
255
Ile
Gly
Ile
Ala
TYyr
335
Thr
Asp
Asn
Arg
Asn
415
Tyr
Asp
Glu
Arg
Ile

495
Ile

Ser
His
Asp
160
val
Asp
Asn
val
Asp
240
Tyr
Asn
val
val
Pro
320
Ser
Tyr
LysS
Leu
Thr
400
Gly
Phe
Gly
Gly
Tyr
480
Asp

Ser

Lys Tyr Tyr Phe Asn Pro Ile
10 1

Thr Ile Ile Asp égp Lys Asn

Page 51



Tyr
Glu
Leu
65

Ash
Glu
Phe
Asp
Tyr
145
Gly
Phe
Leu
Phe
Gly
225
Thr
Tyr
Asp
Gln
Gln
305
Ala
Gly
Thr
Tyr
Ile
385
Gly
Glu
Gly
Phe
Glu
465
Tyr
Gly
Glu

Tyr
Asp
Glu
Ile
Leu
Lys
Gly
130
Phe
Lys
Ash
Gly
Ash
210
Trp
Ala
Phe
Lys
Ash
290
Ile
Ash
Leu
Ile
Tyr
370
Asp
Leu
Met
Glu
Lys
450
sSer
Phe

Glu

<210> 34
<211> 53

<212>
<213>

Phe
35

Gly
Gly
Tyr
Asp
Gly
115
val
Asp
His
Thr
Asn
195
Asn
Lys
Glu
Asn
val
275
Ile
Gly
Thr
val
Glu
355
Phe
Asp
Ile
Gln
AS

435
Tyr
Ile
Thr

Glu

4

PRT
Artificial Sequence

Asnh
Phe
Glu
Tyr
Gly
100
Leu
Met
Asp
Phe
Glu
180
Glu
Lys
Asp
Ala
Asp
260
Phe
Asp
val
val
Arg
340
Thr
Asn
Ile
sSer

Phe
420

p Gly

Phe
Asn
Asp

Tyr
500

Gln
Lys
Ala
Phe
85

Glu
Ash
Gln
sSer
Tyr
165
Asp
Glu
Ile
Leu
Tyr
245
Asp
Tyr
Asp
Phe
Ash
325
val
Gly
Pro
Lys
Phe
405
Gly
val
Ala
Tyr
Glu

485
Tyr

ser
Tyr
Ile
70

Asp
Met
Gln
Lys
Gly
150
Phe
Gly
Gly
Tyr
Glu
230
Ile
Gly
Phe
Asn
Asp
310
Asp
Gly
Trp
Glu
TYyr
390
Glu
Tyr
Met
His
Thr
470
Tyr

Phe

Gly
Phe
55

Asp
Asp
His
Ile
Gly
135
val
Ala
Phe
Glu
TYyr
215
Asp
Gly
Ile
Ser
TYyr
295
Thr
Ash
Glu
Ile
Thr
375
Tyr
Ash
Ile
Gln
Gln
455
Gly
Ile

Asp

val
40

Ala
Phe
Ash
Tyr
Gly
120
Phe
Met
Glu
Lys
Glu
200
Phe
Gly
Leu
Met
AS

280
Phe
Ser
Ile
Asp
Tyr
360
Lys
Phe
Ash
Ash
Ile
440
Ash
Trp
Ala

Pro

eolf-othd-000001

Leu
Pro
Thr
Tyr
Phe
105
Asp
val
Lys
Ash
Tyr
185
Ile
Asp
Ser

Ser

Gln
265

p Ser

Tyr
Asp
Tyr
val
345
Asp
Lys
Asp
Ash
Ile
425
Gly
Thr
Leu
Ala

Asp
505

Gln
Ala
Gly
Arg
90

Ser
Tyr
Ser
val
Gly
170
Phe
Ser
Asp
Lys
Leu
250
val
Gly
Ile
Gly
Gly
330
Tyr
Met
Ala
Glu
Tyr
410
Glu
val
Leu
Asp
Thr

490
Thr

Thr
Asn
Lys
75

Gly
Pro
Lys
Ile
Gly
155
Glu
Ala
Tyr
ser
Tyr
235
Ile
Gly
Ile
Asp
Tyr
315
Gln
Tyr
Glu
Cys
Lys
395
Tyr
Asp
Phe
Asp
Leu
475
Gly

Ala

Page 52

Gly
Thr
60

Leu
Ala
Glu
Tyr
Asn
140
Tyr
Met
His
ser
Phe
220
Tyr
Asn
Phe
Ile
AS

300
Lys
Ala
Phe
Asn
Lys
380
Gly
Phe
Lys
Asn
Glu
460
Asp
ser

Gln

val
45

Leu
Ile
val
Thr
Tyr
125
Asp
Thr
Gln
His
Gly
205
Thr
Phe
Asp
val

Glu
285

p Asn

Tyr
val
Gly
Glu
365
Gly
Ile
Ash
Met
Thr
445
Ash
Glu
val

Leu

Phe
Asp
Ile
Glu
Gly
110
Phe
Ash
Glu
Ile
Ash
190
Ile
Ala
Asp
Gly
Thr
270
sSer
Gly
Phe
Glu
Glu
350
Ser
Ile
Met
Glu
Phe
430
Pro
Phe
Lys
Ile

val
510

Ser
Glu
Asp
Trp
95

Lys
Asn
Lys
Ile
Gly
175
Glu
Leu
val
Glu
Gln
255
Ile
Gly
Ile
Ala
Tyr
335
Thr
Asp
Asn
Arg
Asn
415
Tyr
Asp
Glu
Arg
Ile

495
Ile

Thr
Asn
Glu
80

Lys
Ala

Ser

Asp
160
val
Asp
Asn
val
Asp
240
Tyr
Asn
val
val
Pro
320
ser
Tyr
Lys
Leu
Thr
400
Gly
Phe
Gly
Gly
Tyr
480
Asp

Ser



<220>
<223> toxin B fragment of F5 ToxB

<400> 34

sir Gly Leu

val
Tyr
Ile
Gly
65

Thr
Leu
Ala
Glu
Tyr
145
AsSn
Tyr
Met
His
Ser
225
Phe
Tyr
AsSn
Phe
Ile
305
Asp
Lys
Ala
Phe
Asn
385
Lys
Gly
Phe
Lys
Asn
465
Glu

Asp

Asn
Phe
Asp
50

val
Leu
Ile
val
Thr
130
Tyr
Asp
Thr
Gln
His
210
Gly
Thr
Phe
Asp
val
290
Glu
Asn
Tyr
val
Gly
370
Glu
Gly
Ile
AsSn
Met
450
Thr
Asn

Glu

Asn
Asn
35

Asp
Phe
Asp
Ile
Glu
115
Gly
Phe
Asn
Glu
Ile
195
Asn
Ile
Ala
Asp
Gly
275
Thr
Ser
Gly
Phe
Glu
355
Glu
Ser
Ile
Met
Glu
435
Phe
Pro
Phe

Lys

Ile
Leu
20

Pro
Lys
Ser
Glu
Asp
100
Trp
Lys
Asn
Lys
Ile
180
Gly
Glu
Leu
val
Glu
260
Gln
Ile
Gly
Ile
Ala
340
Tyr
Thr
Asp
Asn
Ar

420
Asn
Tyr
Asp
Glu

Arg

Tyr
5

Ile
Ile
Asn
Thr
Asn
85

Glu
Lys
Ala
Ser
His
165
Asp
val
Asp
Asn
val
245
Asp
Tyr
Asn
val
val
325
Pro
Ser
Tyr
Lys

Leu
405

g Thr

Gly
Phe
Gly
Gly

485
Tyr

Ile
Thr
Asn
Tyr
Glu
70

Leu
Asn
Glu
Phe
Asp
150
Tyr
Gly
Phe
Leu
Phe
230
Gly
Thr
Tyr
Asp
Gln
310
Gln
Ala
Gly
Thr
Tyr
390
Ile
Gly
Glu
Gly
Phe
470
Glu

Tyr

Asn
Gly
Gly
Tyr
55

Asp
Glu
Ile
Leu
Lys
135
Gly
Phe
Lys
Asn
Gly
215
Asn
Trp
Ala
Phe
Lys
295
Asn
Ile
Asn
Leu
Ile
375
Tyr
Asp
Leu
Met
Glu
455
Lys
Ser

Phe

Asp
Phe
Gly
40

Phe
Gly
Gly
Tyr
Asp
120
Gly
val
Asp
His
Thr
200
Asn
Asn
Lys
Glu
Asn
280
val
Ile
Gly
Thr
val
360
Glu
Phe
Asp
Ile
Gln
440
Asp
Tyr
Ile

Thr

eolf-othd-000001

Ser
val
25

Ala
Asn
Phe
Glu
Tyr
105
Gly
Leu
Met
Asp
Phe
185
Glu
Glu
Lys
Asp
Ala
265
Asp
Phe
Asp
val
val
345
Arg
Thr
Asn
Ile
Ser
425
Phe
Gly
Phe
Asn

Asp

Leu
10

Thr
Ala
Gln
Lys
Ala
Phe
Glu
Asn
Gln
Ser
170
Tyr
Asp
Glu
Ile
Leu
250
Tyr
Asp
Tyr
Asp
Phe
330
Asn
val
Gly
Pro
Lys
410
Phe
Gly
val
Ala
Tyr

490
Glu

Tyr
val
Ser
Ser
TYyr
75

Ile
Asp
Met
Gln
Lys
155
Gly
Phe
Gly
Gly
Tyr
235
Glu
Ile
Gly
Phe
Asn
315
Asp
Asp
Gly
Trp
Glu
395
Tyr
Glu
Tyr
Met
His
475
Thr

Tyr
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Tyr
Gly
Ile
Gly
60

Phe
Asp
Asp
His
Ile
140
Gly
val
Ala
Phe
Glu
220
Tyr
Asp
Gly
Ile
Ser
300
Tyr
Thr
Asn
Glu
Ile
380
Thr
Tyr
AsSn
Ile
Gln
460
Gln
Gly

Ile

Phe
Asp
Gly
val
Ala
Phe
Asn
Tyr
125
Gly
Phe
Met
Glu
Lys
205
Glu
Phe
Gly
Leu
Met
285
Asp
Phe
Ser
Ile
As

365
Tyr
Lys
Phe
Asn
Asn
445
Ile
Asn
Trp

Ala

Lys
Asp
Glu
Leu
Pro
Thr
TYyr
110
Phe
Asp
val
Lys
Asn
190
Tyr
Ile
Asp
Ser
Ser
270
Gln
Ser
TYyr
Asp

TYr
350

p val

Asp
Lys
Asp
Asn
430
Ile
Gly
Thr
Leu

Ala

Pro
15

Lys
Thr
Gln
Ala
Gly
95

Arg
Ser
Tyr
Ser
val
175
Gly
Phe
Ser
Asp
Lys
255
Leu
val
Gly
Ile
Gly
335
Gly
Tyr
Met
Ala
Glu
415
Tyr
Glu
val
Leu
Asp

495
Thr

Pro
TYyr
Ile
Thr
Asn
80

Lys
Gly
Pro
Lys
Ile
160
Gly
Glu
Ala
Tyr
Ser
240
Tyr
Ile
Gly
Ile
Asp
320
Tyr
Gln
TYyr
Glu
Cys
400
Lys
Tyr
Asp
Phe
Asp
480
Leu

Gly



eol1f-othd-000001
500 505 510
Ser val Ile Ile Asp Gly Glu Glu Tyr Tyr Phe Asp Pro Asp Thr Ala
515 520 525

GIn Leu val Ile Ser Glu
530

<210> 35

<211> 400

<212> PRT

<213> Artificial Sequence

<220>
<223> toxin B fragment of F52 New

<400> 35
L{s Gly Leu Asn G}n ITe Gly Asp Tyr Lys Tyr Tyr Phe Asn Ser Asp

Gly val Met gAn Lys Gly Phe val %gr Ile Asn Asp Asn g%s His Tyr
Phe Asp ggp Ser Gly val Met h%s val Gly Tyr Thr S}u Ile Asp Gly
Lys ?85 Phe Tyr Phe Ala g}u Asn Gly Glu Met ggn Ile Gly val Phe
Asn Thr Glu Asp Gly Phe Lys Tyr Phe Ala His His Asn Glu Asp Leu
65 70 75 80
Gly Asn Glu Glu g}y Glu Glu Ile Ser ;gr Ser Gly Ile Leu Sgn Phe
Asn Asn Lys Ile Tyr Tyr Phe Asp Asp Ser Phe Thr Ala val val Gly
100 105 110
Asp Leu Glu Asp Gly Ser Lys Tyr Tyr Phe Asp Glu Asp Thr
115 120 125
Ala Glu Ala Tyr Ile Gly Leu Ser Leu Ile Asn Asp Gly GIn Tyr Tyr
130 135 140
Phe Asn Asp Asp Gly Ile Met Gln val Gly Phe val Thr Ile Asn Asp
145 150 155 160
Lys val Phe Tyr Phe Ser Asp Ser Gly Ile Ile Glu Ser Gly val Gln
165 170 175
Asn Ile Asp Asp Asn Tyr Phe Tyr Ile Asp Asp Asn Gly Ile val Gln
180 185 190
Ile Gly val Phe Asp Thr Ser Asp Gly Tyr Lys Tyr Phe Ala Pro Ala
195 200 205
Asn Thr val Asn Asp Asn Ile Tyr Gly Gln Ala val Glu Tyr Ser Gly
210 215 220
Leu val Arg val Gly Glu Asp val Tyr Tyr Phe Gly Glu Thr Tyr Thr
225 230 235 240
Ile Glu Thr Gly Trp Ile Tyr Asp Met Glu Asn Glu Ser Asp Lys Tyr
245 250 255
Tyr Phe Asn Pro Glu Thr Lys Lys Ala Cys Lys Gly Ile Asn Leu Ile
260 265 270
Asp Asp Ile Lys Tyr Tyr Phe Asp Glu Lys Gly Ile Met Arg Thr Gly
275 280 285
Leu Ile Ser Phe Glu Asn Asn Asn Tyr Tyr Phe Asn Glu Asn Gly Glu
290 295 300
Met GIn Phe Gly Tyr Ile Asn Ile Glu Asp Lys Met Phe Tyr Phe Gly
305 310 315 320
Glu Asp Gly val Met Gln Ile Gly val Phe Asn Thr Pro Asp Gly Phe
325 330 335
Lys Tyr Phe Ala His Gln Asn Thr Leu Asp Glu Asn Phe Glu Gly Glu
340 345 350
Ser Ile Asn Tyr Thr Gly Trp Leu Asp Leu Asp Glu Lys Arg Tyr Tyr
355 360 365
Phe Thr Asp Glu Tyr Ile Ala Ala Thr Gly Ser val Ile Ile Asp Gly
370 375 380
Glu Glu Tyr Tyr Phe Asp Pro Asp Thr Ala GIn Leu val Ile Ser Glu
385 390 395 400

Trp Lys
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<210> 36
<211> 95
<212> PR

<213>

<220>

<223>

<400> 36
Mit val Thr

Pro
Gln
Asp
TYyr
65

Asp
Gly
Phe
Phe
Gly
145
Gly
Lys
Ile
Thr
Thr
225
Tyr
Asp
Glu
Asn
Thr
305
Ala
Gly
Phe
Arg
Gly
385
val
Phe
Ala
val

Ala

Ala
Asn
Ser
50

Phe
Gly
Trp
Ile
AsSn
130
Phe
Gln
Tyr
Asp
Gly
210
Ser
Phe
Gly
Gly
Ile
290
Ile
AsSn
Leu
Ala
TYyr
370
Asn
Tyr
Glu
Pro
Thr

450
Ala

8
T

C-TAB.

Asn
Lys
35

Lys
Asn
Lys
Gln
Ala
115
Thr
Glu
Ala
Tyr
Gly
195
Trp
Ile
Asn
Phe
Gln
275
TYyr
Asp
Gly
Pro
Pro
355
Gln
Asn
TYyr
Ile
Gly
435
val

Ser

G5 fusion

Gly
Thr
20

Phe
Ala
Leu
Lys
Thr
100
Ser
Asp
Tyr
Ile
Phe
180
Lys
Gln
Ala
Thr
Glu
260
Ala
Tyr
Gly
Tyr
Gln
340
Ala
Asn
Ser
Phe
As

420
Ile
Gly

Ile

val
5

His
Leu
val
Asn
Tyr
85

Ile
Thr
Gly
Phe
Leu
165
Gly
Lys
Thr
Ser
Asp
245
Tyr
Ile
Phe
Asn
Lys
325
Ile
Asn
Arg
Lys

Met
405

p Gly

Tyr
Asp
Gly

Phe
Asn
Thr
Thr
Thr
70

Tyr
Asp
Gly
Ile
Ala
150
Tyr
Ser
Tyr
Ile
Thr
230
Gly
Phe
Arg
Gly
Arg
310
Thr
Gly
Thr
Phe
Ala
390
Pro
val
Gly
Asp

Glu

Artificial Sequence

Lys
Asn
Leu
Gly
Ala
Phe
Gly
Tyr
Met
135
Pro
Gln
Asp
Tyr
Asn
215
Gly
Ile
Ala
Tyr
Asn
295
Tyr
Ile
val
Asp
Leu
375
val
Asp
Ile
Arg
Lys

455
Thr

Gly
Asn
Asn
40

Trp
Glu
Asn
Lys
Thr
120
Gln
Ala
Asn
Ser
Phe
200
Gly
Tyr
Met
Pro
Gln
280
Asn
Tyr
Asp
Phe
Ala
360
His
Thr
Thr
Tyr
Ser
440
Tyr

Ile

eolf-othd-000001

Pro
Ile
25

Gly
Gln
Ala
Leu
Lys
105
Ser
Ile
Asn
Lys
Lys
185
Asn
Lys
Thr
Gln
Ala
265
Asn
Ser
Phe
Asn
Lys
345
Asn
Leu
Gly
Ala
Phe
425
Met
Tyr

Ile

Asn
Glu
Lys
Thr
Ala
Asn
90

Tyr
Ile
Gly
Thr
Phe
170
Ala
Thr
Lys
Ile
Ile
250
Asn
Arg
Lys
Glu
Lys
330
Gly
Asn
Leu
Trp
Met
410
Phe
His
Phe

Asp

Gly
Gly
Lys
Ile
Thr
75

Thr
Tyr
Asn
val
His
155
Leu
val
Asn
Tyr
Ile
235
Gly
Thr
Phe
Ala
Pro
315
Asn
Ser
Ile
Gly
Gln
395
Ala
Gly
Asn
Asn

Asp
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Phe
Gln
Tyr
Asp
Gly
Ala
Phe
Gly
Phe
140
Asn
Thr
Thr
Thr
Tyr
220
Ser
val
Asp
Leu
Ala
300
Asn
Phe
Asn
Glu
Lys
380
Thr
Ala
val
Leu
Pro

460
Lys

Glu
Ala
Tyr
Gly
Trp
Glu
Asn
Lys
125
Lys
Asn
Leu
Gly
Ala
205
Phe
Gly
Phe
Ala
TYyr
285
Thr
Thr
Tyr
Gly
Gly
365
Ile
Ile
Ala
Asp
Ile
445
Ile

Asn

TYyr
Ile
30

Phe
Lys
Gln
Ala
Thr
110
His
Gly
Asn
Asn
Leu
190
val
Asn
Lys
Lys
Asn
270
Leu
Gly
Ala
Phe
Phe
350
Gln
TYyr
Asn
Gly
Gly
430
Thr
Asn

Tyr

Phe
val
Asp
Lys
Thr
Ala
95

Asn
Phe
Pro
Ile
Gly
175
Arg
Ala
Thr
His
Gly
255
Asn
His
Trp
Met
Arg
335
Glu
Ala
TYyr
Gly
Gly
415
val
Gly
Gly

Tyr

Ala
TYyr
Asn
Tyr
Ile
80

Thr
Thr
Tyr
Asn
Glu
160
Lys
Thr
val
Asn
Phe
240
Pro
Ile
Asp
val
Gly
320
Asn
Tyr
Ile
Phe
Lys
400
Leu
Lys
Phe
Gly

Phe



465
Asn

Phe
Glu
Tyr
Gly
545
Leu
Met
Asp
Phe
Glu
625
Glu
Lys
Asp
Ala
Asp
705
Phe
Asp
val
val
Arg
785
Thr
AsSn
Ile
Ser
Phe
865
Gly
Phe
Asn
Asp

Tyr
945

Gln
Lys
Ala
Phe
530
Glu
Asn
Gln
Ser
TYyr
610
Asp
Glu
Ile
Leu
TYyr
690
Asp
Tyr
Asp
Phe
AsSn
770
val
Gly
Pro
Lys
Phe
850
Gly
val
Ala
Tyr
Glu

930
Tyr

<210> 37
<211> 95

<212>
<213>

Ser
Tyr
Ile
515
Asp
Met
Gln
LysS
Gly
595
Phe
Gly
Gly
Tyr
Glu
675
Ile
Gly
Phe
Asn
Asp
755
Asp
Gly
Trp
Glu
Tyr
835
Glu
Tyr
Met
His
Thr
915
Tyr

Phe

7

PRT_ L.
Artificial Sequence

Gly
Phe
500
Asp
Asp
His
Ile
Gly
580
val
Ala
Phe
Glu
Tyr
660
Asp
Gly
Ile
Ser
Tyr
740
Thr
Asn
Glu
Ile
Thr
820
Tyr
Asn
Ile
Gln
Gln
900
Gly
Ile

Asp

val
485
Ala
Phe
Asn
Tyr
Gly
565
Phe
Met
Glu
Lys
Glu
645
Phe
Gly
Leu
Met
As

725
Phe
Ser
Ile
Asp
Tyr
805
Lys
Phe
Asn
Asn
Ile
885
Asn
Trp
Ala

Pro

470
Leu

Pro
Thr
Tyr
Phe
550
Asp
val
Lys
Asn
Tyr
630
Ile
Asp
Ser
Ser

Gln
710

p Ser

Tyr
Asp
Tyr
val
790
Asp
Lys
Asp
Asn
Ile
870
Gly
Thr
Leu
Ala

Asp
950

Gln
Ala
Gly
Ar

535
Ser
Tyr
Ser
val
Gly
615
Phe
Ser
Asp
Lys
Leu
695
val
Gly
Ile
Gly
Gly
775
Tyr
Met
Ala
Glu
Tyr
855
Glu
val
Leu
Asp
Thr

935
Thr

Thr
Asn

Lys
520

g Gly

Pro
Lys
Ile
Gly
600
Glu
Ala
Tyr
Ser
Tyr
680
Ile
Gly
Ile
Asp
Tyr
760
Gln
Tyr
Glu
Cys
Lys
840
Tyr
Asp
Phe
Asp
Leu
920
Gly

Ala

eolf-othd-000001

Gly
Thr
505
Leu
Ala
Glu
Tyr
Asn
585
Tyr
Met
His
Ser
Phe
665
Tyr
Asn
Phe
Ile
Asp
745
Lys
Ala
Phe
Asn
Lys
825
Gly
Phe
Lys
Asn
Glu
905
Asp
Ser

Gln

val
490
Leu
Ile
val
Thr
Tyr
570
Asp
Thr
Gln
His
Gly
650
Thr
Phe
Asp
val
Glu
730
Asn
Tyr
val
Gly
Glu
810
Gly
Ile
Asn
Met
Thr
890
Asn
Glu
val

Leu

475
Phe

Asp
Ile
Glu
Gly
555
Phe
Asn
Glu
Ile
Asn
635
Ile
Ala
Asp
Gly
Thr
715
Ser
Gly
Phe
Glu
Glu
795
Ser
Ile
Met
Glu
Phe
875
Pro
Phe
Lys
Ile

val
955
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Ser
Glu
Asp
Tr

540
Lys
Asn
Lys
Ile
Gly
620
Glu
Leu
val
Glu
Gln
700
Ile
Gly
Ile
Ala
TYyr
780
Thr
Asp
Asn
Arg
Asn
860
Tyr
Asp
Glu
Arg
Ile

940
Ile

Thr
Asn

Glu
525

p LysS

Ala
Ser
His
Asp
605
val
Asp
Asn
val
AS

685
Tyr
Asn
val
val
Pro
765
Ser
Tyr
Lys
Leu
Thr
845
Gly
Phe
Gly
Gly
Tyr
925
Asp

Ser

Glu
Leu
510
AsSn
Glu
Phe
Asp
TYyr
590
Gly
Phe
Leu
Phe

Gly
670

p Thr

Tyr
Asp
Gln
Gln
750
Ala
Gly
Thr
Tyr
Ile
830
Gly
Glu
Gly
Phe
Glu
910
Tyr
Gly
Glu

Asp
495
Glu
Ile
Leu
Lys
Gly
575
Phe
Lys
Asn
Gly
Asn
655
Trp
Ala
Phe
Lys
Asn
735
Ile
Asn
Leu
Ile
TYyr
815
Asp
Leu
Met
Glu
Lys
895
Ser
Phe

Glu

480
Gly

Gly
Tyr
Asp
Gly
560
val
Asp
His
Thr
Asn
640
Asn
Lys
Glu
Asn
val
720
Ile
Gly
Thr
val
Glu
800
Phe
Asp
Ile
Gln
Asp
880
TYyr
Ile
Thr

Glu



<220>

<223> C-TAB.
<400> 37

val
1

Ala
Ash
Ser
Phe
65

Gly
Trp
Ile
Ash
Phe
145
Gln
Tyr
Asp
Gly
ser
225
Phe
Gly
Gly
Ile
Ile
305
Ash
Leu
Ala
Tyr
Ash
385
Tyr
Glu
Pro
Thr
Ala
465
Gln

Lys

Thr
Ash
Lys
Lys
50

Ash
Lys
Gln
Ala
Thr
130
Glu
Ala
Tyr
Gly
Tr

210
Ile
Ash
Phe
Gln
Tyr
290
Asp
Gly
Pro
Pro
Gln
370
Asn
Tyr
Ile
Gly
val
450
ser
ser

Tyr

Gly
Thr
Phe
35

Ala
Leu
Lys
Thr
ser
115
Asp
Tyr
Ile
Phe

Lys
195

p Gln

Ala
Thr
Glu
Ala
275
Tyr
Gly
Tyr
Gln
Ala
355
Asn
ser
Phe
Asp
Ile
435
Gly
Ile
Gly

Phe

G5.1 fusion

val
His
20

Leu
val
Ash
Tyr
Ile
100
Thr
Gly
Phe
Leu
Gly
180
Lys
Thr
Ser
Asp
TYyr
260
Ile
Phe
Asn
Lys
Ile
340
Asn
Arg
Lys
Met
Gly
420
Tyr
Asp
Gly
val

Ala
500

Phe
5

Asn
Thr
Thr
Thr
TYyr
85

Asp
Gly
Ile
Ala
Tyr
165
ser
Tyr
Ile
Thr
Gly
245
Phe
Arg
Gly
Arg
Thr
325
Gly
Thr
Phe
Ala
Pro
405
val
Gly
Asp
Glu
Leu

485
Pro

Lys
Ash
Leu
Gly
Ala
70

Phe
Gly
Tyr
Met
Pro
150
Gln
Asp
Tyr
Asn
Gly
230
Ile
Ala
Tyr
Asnh
TYyr
310
Ile
val
Asp
Leu
val
390
Asp
Ile
Arg
Lys
Thr
470
Gln

Ala

Gly
Ash
Ash
Trp
Glu
Ash
Lys
Thr
Gln
135
Ala
Ash
Ser
Phe
Gly
215
Tyr
Met
Pro
Gln
Ash
295
Tyr
Asp
Phe
Ala
His
375
Thr
Thr
Tyr
Ser
Tyr
455
Ile
Thr

Asn

Pro
Ile
Gly
Gln
Ala
Leu
Lys
Ser
120
Ile
Ash
Lys
Lys
Ash
200
Lys
Thr
Gln
Ala
Ash
280
Ser
Phe
Ash
Lys
Ash
360
Leu
Gly
Ala
Phe
Met
440
Tyr
Ile
Gly

Thr

eolf-othd-000001

Ash
Glu
25

Lys
Thr
Ala
Ash
Tyr
105
Ile
Gly
Thr
Phe
Ala
185
Thr
Lys
Ile
Ile
Ash
265
Arg
Lys
Glu
Lys
Gly
345
Ash
Leu
Trp
Met
Phe
425
His
Phe
Asp
val

Leu
505

Gly
Gly
Lys
Ile
Thr
Thr
90

Tyr
Asnh
val
Asp
Leu
170
val
Ash
Tyr
Ile
Gly
250
Thr
Phe
Ala
Pro
Ash
330
Ser
Ile
Gly
Gln
Ala
410
Gly
Ash
Ash
Asp
Phe

490
Asp

Phe
Gln
Tyr
Asp
Gly
75

Ala
Phe
Gly
Phe
Ala
155
Thr
Thr
Thr
Tyr
ser
235
val
Asp
Leu
Ala
Asnh
315
Phe
Asn
Glu
Lys
Thr
395
Ala
val
Leu
Pro
Lys
475
ser

Glu
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Glu
Ala
Tyr
Gly
60

Trp
Glu
Asn
Lys
Lys
140
Asn
Leu
Gly
Ala
Phe
220
Gly
Phe
Ala
Tyr
Thr
300
Thr
Tyr
Gly
Gly
Ile
380
Ile
Ala
Asp
Ile
Ile
460
Asn
Thr

Asn

Tyr
Ile
Phe
45

Lys
Gln
Ala
Thr
His
125
Gly
Ash
Ash
Leu
val
205
Asn
Lys
Lys
Ash
Leu
285
Gly
Ala
Phe
Phe
Gln
365
Tyr
Ash
Gly
Gly
Thr
445
Ash
Tyr
Glu

Leu

Phe
val
30

Asp
Lys
Thr
Ala
Ash
110
Phe
Pro
Ile
Gly
Arg
190
Ala
Thr
His
Gly
Ash
270
His
Trp
Met
Arg
Glu
350
Ala
Tyr
Gly
Gly
val
430
Gly
Gly
Tyr
Asp

Glu
510

Ala
15

Tyr
Ash
Tyr
Ile
Thr
Thr
Tyr
Asn
Glu
Lys
175
Thr
val
Asn
Phe
Pro
255
Ile
Asp
val
Gly
Asn
335
Tyr
Ile
Phe
Lys
Leu
415
Lys
Phe
Gly
Phe
Gly

495
Gly

Pro
Gln
Asp
Tyr
Asp
80

Gly
Phe
Phe
Gly
Gly
160
Lys
Ile
Thr
Thr
Tyr
240
Asp
Glu
Asn
Thr
Ala
320
Gly
Phe
Arg
Gly
val
400
Phe
Ala
val
Ala
Asn
480
Phe

Glu



Ala
Phe
Glu
545
Ash
Gln
ser
Tyr
Asp
625
Glu
Ile
Leu
Tyr
Asp
705
Tyr
Asp
Phe
Ash
val
785
Gly
Pro
Lys
Phe
Gly
865
val
Ala
Tyr
Glu

Tyr
945

Ile
Asp
530
Met
Gln
Lys
Gly
Phe
610
Gly
Gly
Tyr
Glu
Ile
690
Gly
Phe
Ash
Asp
Asp
770
Gly
Trp
Glu
Tyr
Glu
850
Tyr
Met
His
Thr
Tyr

930
Phe

Asp
515
Asp
His
Ile
Gly
val
595
Ala
Phe
Glu
Tyr
Asp
675
Gly
Ile
ser
Tyr
Thr
755
Asn
Glu
Ile
Thr
Tyr
835
Asn
Ile
Gln
Gln
Gly
915
Ile

Asp

Phe
Asn
Tyr
Gly
Phe
580
Met
Glu
Lys
Glu
Phe
660
Gly
Leu
Met
Asp
Phe
740
sSer
Ile
Asp
Tyr
Lys
820
Phe
Asn
Asn
Ile
Asn
900
Trp
Ala

Pro

Thr
Tyr
Phe
Asp
565
val
Lys
Ash
Tyr
Ile
645
Asp
Ser
sSer
Gln
ser
725
Tyr
Asp
Tyr
val
AS

805
Lys
Asp
Ash
Ile
Gly
885
Thr
Leu
Ala

Asp

Gly
Arg
ser
550
Tyr
ser
val
Gly
Phe
630
ser
Asp
Lys
Leu
val
710
Gly
Ile
Gly
Gly

Tyr
790

p Met

Ala
Glu
Tyr
Glu
val
Leu
Asp
Thr

Thr
950

Lys
Gly
535
Pro
Lys
Ile
Gly
Glu
615
Ala
Tyr
Ser
Tyr
Ile
695
Gly
Ile
Asp
Tyr
Gln
775
Tyr
Glu
Cys
Lys
Tyr
855
Asp
Phe
Asp
Leu
Gly

935
Ala

Leu
520
Ala
Glu
Tyr
Ash
Tyr
600
Met
His
Ser
Phe
Tyr
680
Ash
Phe
Ile
Asp
Lys
760
Ala
Phe
Ash
Lys
Gly
840
Phe
Lys
Ash
Glu
AS

920
Ser

Gln

eol1f-othd-000001
Ile Ile Asp

val
Thr
Tyr
Asp
585
Thr
Gln
His
Gly
Thr
665
Phe
Asp
val
Glu
Ash
745
Tyr
val
Gly
Glu
Gly
825
Ile
Ash
Met
Thr

Asn
905

p Glu

val

Leu

Glu
Gly
Phe
570
Asnh
Glu
Ile
Ash
Ile
650
Ala
Asp
Gly
Thr
ser
730
Gly
Phe
Glu
Glu
sSer
810
Ile
Met
Glu
Phe
Pro
890
Phe
Lys
Ile

val

Trp
Lys
555
Asnh
Lys
Ile
Gly
Glu
635
Leu
val
Glu
Gln
Ile
715
Gly
Ile
Ala
Tyr
Thr
795
Asp
Asnh
Arg
Asn
Tyr
875
Asp
Glu
Arg
Ile

Ile
955
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Glu
Lys
540
Ala
ser
His
Asp
val
620
Asp
Asn
val
Asp
Tyr
700
Asn
val
val
Pro
ser
780
Tyr
Lys
Leu
Thr
Gly
860
Phe
Gly
Gly
Tyr
Asp

940
ser

Ash
525
Glu
Phe
Asp
Tyr
Gly
605
Phe
Leu
Phe
Gly
Thr
685
Tyr
Asp
Gln
Gln
Ala
765
Gly
Thr
Tyr
Ile
Gly
845
Glu
Gly
Phe
Glu
Tyr
925
Gly

Glu

Ile
Leu
Lys
Gly
Phe
590
Lys
Ash
Gly
Ash
Tr

670
Ala
Phe
Lys
Ash
Ile
750
Ash
Leu
Ile
Tyr
AS

830
Leu
Met
Glu
Lys
ser
910
Phe

Glu

Tyr
Asp
Gly
val
575
Asp
His
Thr
Asn

Asn
655

p Lys

Glu
Asn
val
Ile
i
Thr
val
Glu

Phe
815

p Asp

Ile
Gln
Asp
Tyr
895
Ile
Thr

Glu

Tyr
Gly
Leu
560
Met
Asp
Phe
Glu
Glu
640
Lys
Asp
Ala
Asp
Phe
720
Asp
val
val
Arg
Thr
800
Asn
Ile
ser
Phe
Gly
880
Phe
Asn
Asp

Tyr



