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<210> 1 
<211> 1296 
<212> PRT 
<213> clostridium botulinum Serotype A 

<400> 1 
Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 	 5 10 15 
val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 

20 25 30 
val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 

35 40 45 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 
Ala Lys Gin val Pro val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly val Thr Lys Leu Phe Glu 

85 90 95 
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 

100 105 110 
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 

115 120 125 
val Ile Asp. Thr Asn Cys Ile Asn val Ile Gin Pro Asp Gly Ser Tyr 

130 135 140 
Arg Ser Glu Giu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145 150 155 160 
Ile Gin Phe Glu Cys Lys Ser Phe Gly His Glu val Leu Asn Leu Thr 

165 170 175 
Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 

180 185 190 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 
Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225 230 235 240 
Arg val 	Phe Lys val Asn Thr Asn Ala Tyr Tyr Glu. Met Ser Gly Leu 

245 250 255 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 
Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg. Leu Tyr Tyr Tyr Asn 

275 280 285 
Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile val 

290 295 300 
Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
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305 310 315 320 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser val Asp Lys Leu 

325 330 335 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 

340 345 350 
Asn Phe Val Lys Phe Phe Lys val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 
Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val 	Pro Lys val Asn Tyr 

370 375 380 
Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 
Phe Asn Gly Gin Asn Thr Giu Ile Asn. Asn Met Asn Phe Thr Lys Leu 

405 410 415 
Lys Asn Phe Thr Gly Leu Phe Glu.  Phe Tyr Lys Leu Leu Cys val Arg 

420 425 430 
Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 

435 440 445 
Ala Leu Asn Asp .  Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 

450 455 460 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 
Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 

485 490 495 
Asp Leu Ile Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 

500 505 510 
Giu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Giy Gln Leta 

515 520 525 
Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 

530 535 540 
Leta Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 
His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 

565 570 575 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr val Lys 

580 585 590 
Lys val Asn Lys Ala Thr Giu Ala Ala Met Phe Leu Gly Trp val Glu 

595 600 605 
Gln Leta Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

610 615 620 
Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625 630 635 640 
Lein Asn Ile Gly Asn Met Lein. Tyr Lys Asp Asp Phe Val Giy Ala Leu 

645 650 655 
Ile. Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 

660 665 670 
Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 

675 680,  685 
val Leu Thr val Gln Thr Ile Asp Asn Ala Leu Ser Lys Arg Asn Glu 

690 695 700 
Lys Trp Asp Giu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 
Val Asn Thr Gln Ile Asp Leu Ile .  Arg Lys Lys Met Lys Giu Ala Leu 

725 730 735 
Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 

740 745 750 
Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 

755 760 765 
Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 

770 775 780 
Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 
Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 

805 810 815 
Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 

820 825 . 830 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

835 840 845 
Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
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850 	 855 	 860 
Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865 	 870 	 875 	 880 
Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 

885 	 890 	 895 
Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 

900 	 905 	 910 
Gln Ile. Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu val Ile Leu 

915 	 920 	 925 
Lys Asn Ala Ile Val.  Tyr Asn Ser Met Tyr Giu Asn Phe Ser Thr Ser 

930 	 935 	 940 
Phe Trp Ile Arg Ile Pro Lys Tyr Phe. Asn Ser Ile Ser.  Leu Asn Asn 
945 	 950 	 955 	 960 
Giu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys val 

965 	 970 	 975 
ser Leu. Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gin Asp Thr Gln Glu 

980 	 985 	 990 
Ile Lys Gln Arg val val Phe Lys Tyr Ser Gin Met Ile Asn Ile ser 

995 	 1000 	 1005 
Asp Tyr Ile Asn Arg Trp Ile Phe Val Thr Ile Thr Asn Asn Arg Leu 

1010 	 1015 	 1020 
Asn Asn Ser Lys Ile Tyr Ile Asn Gly Arg Lein Ile Asp Gln Lys Pro 
1025 	 1030 	 1035 	 1040 
Ile Ser Asn Leu Gly Asn Ile His Ala Ser-Asn Asn. Ile Met Phe Lys 

1045 	 1050 	 1055 
Leu Asp Gly Cys Arg Asp Thr His Arg Tyr Ile Trp Ile Lys Tyr Phe 

1060 	 1065 	 1070 
Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu Ile Lys Asp Leu Tyr 

1075 	 1080 	 1085 
Asp Asn Gln Ser Asn Ser Gly Ile Leu Lys Asp Phe Trp Gly Asp Tyr 

1090 	 1095 	 1100 
Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn 
1105 	 1110 	 1115 	 1120 
Lys Tyr Val Asp Vale Asn Asn Val ,Gly Ile Arg Gly Tyr met Tyr Leu 

1125 	 1130 	 1135 
Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn Ile Tyr Leu Asn Ser 

1140 	 1145 	 1150 
Ser Leu Tyr Arg Giy Thr Lys Phe Ile Ile Lys Lys Tyr Ala ser Gly 

1155 	 1160 	 1165 
Asn Lys Asp Asn Ile Val Arg Asn Asn Asp Arg Val Tyr Ile Asn val 

1170 	 1175 	 1180 
Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gln Ala 
1185 	 1190 	 1195 	 1200 
Gly Val Glu Lys Ile Leu Ser Ala Leu Glu Ile Pro Asp Val Gly Asn 

1205 	 1210 	 1215 
Leu Ser Gln Val Val Val Met Lys Ser Lys Asn Asp Gin Gly Ile Thr 

1220 	 1225 	 1230 
Asn Lys Cys Lys Met.  Asn Leu Gin Asp Asn Asn Gly Asn Asp Ile Gly 

1235 	 1240 	 1245 
Phe Ile Gly Phe His Gln Phe Asn Asn Ile Ala Lys Leu Val Ala Ser 

1250 	 1255 	 1260 
Asn Trp Tyr Asn Arg Gln Ile Glu Arg ser Ser Arg Thr Leu Gly Cys 
1265 	 1270 	 1275 	 1280 
Ser Trp Glu Phe Ile Pro val Asp Asp Gly Trp Gly Glu Arg Pro Leu 

1285 	 1290 	 1295 

<210> 2 
<211> 1291 
<212> PRT 
<213> clostridium botulinum serotype 8 

<400> 2 
met Pro val Thr Ile Asn Asn Phe Asn Tyr Asn Asp Pro Ile Asp Asn 
1 	 5 	 10 	- 	 15 
Asn Asn Ile Ile Met met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 

20 	 25 	 30 
Tyr Tyr Lys Ala Phe Lys Ile Thr Asp Arg Ile Trp Ile Ile Pro Glu 
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35 40 45 
Arg Tyr Thr Phe Gly Tyr. Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 

50 55 60 
Ile Phe Asn Arg Asp val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 
Thr Asn Asp Lys Lys Asn Ile Phe Leu Gln Thr met Ile Lys Leu Phe 

85 90 95 
Asn Arg Ile Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met Ile 

100 105 110 
Ile Asn Gly Ile Pro Tyr Leu Gly Asp Arg Arg val Pro Leu Glu Glu 

115 120 125 
Phe Asn Thr Asn Ile Ala Ser Val Thr Val Asn Lys Leu Ile Ser Asn 

130 135 140 
Pro Gly Glu Val Glu Arg Lys Lys Gly Ile Phe Ala Asn Leu Ile Ile 
145 150 155 160 
Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr Ile Asp Ile Gly 

165 170 175 
Ile Gln Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly Ile Met Gln 

180 185 190 
Met Lys Phe Cys Pro Glu Tyr Val Ser val Phe Asn Asn Val Gin Glu 

195 200 205 
Asn Lys Giy Ala Ser Ile Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 

210 215. 220 
Ala Leu Ile Leu Met. His Glu Leu Ile His Val Lein His Gly Leu Tyr 
225 230 235 240 
Gly Ile Lys Val Asp Asp Leu Pro Ile Val Pro. Asn Glu Lys Lys Phe 

245 250 255 
Phe Met Gln Ser Thr Asp Ala Ile Gin Ala Glu Glu Leu Tyr Thr Phe 

260 265 270 
Gly Gly Gln Asp Pro Ser Ile Ile Thr Pro Ser Thr Asp Lys Ser Ile 

275 280 285 
Tyr Asp Lys val Leu Gln Asn Phe Arg Giy Ile val Asp Arg Leu Asn 

290 295 300 
Lys val Leu Val dys Ile Ser Asp Pro Asn Ile Asn Ile Asn Ile Tyr 
305 310 315 320 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 

325 330 335 
Lys Tyr Ser Ile Asp Val.  Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 

340 345 350 
Met Phe Gly Phe Thr Glu Thr Asn Ile Ala Glu Asn Tyr Lys Ile Lys 

355 360 365 
Thr Arg Ala Ser Tyr Phe. Ser Asp Ser Leu Pro Pro Val Lys Ile Lys 

370 375 380 
Asn Leu_teu Asp Asn Glu Ile Tyr Thr Ile Glu Glu Gly Phe Asn Ile 
385 390 395 400 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gln Asn Lys Ala Tie 

405 410 415 
Asn Lys Gln Ala Tyr Glu Glu Ile Ser Lys Giu His Leu Ala Val Tyr 

420 425 430 
Lys Ile Gln Met Cys Lys Ser Val Lys Ala Pro Gly Ile Cys Ile Asp 

435 440 445 
Val Asp Asn Glu Asp Leu Phe Phe Ile Ala Asp Lys Asn Ser Phe Ser 

450 455 460 
Asp Asp Leu Ser Lys Asn Giu Arg Ile Glu Tyr Asn Thr Gln Ser Asn 
465 470 475 480 
Tyr Ile Glu Asn Asp Phe Pro Ile Asn Glu Leu Ile Leu Asp Thr Asp 

485 490 495 
Leu Ile Ser Lys Ile Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 

500 505 510 
Asp Phe Asn val Asp Val Pro Val Tyr Giu Lys Gln Pro Ala Ile Lys 

515 520 525 
Lys Ile Phe Thr Asp Giu Asn Thr Ile Phe Gln Tyr Leu Tyr Ser Gin 

530 535 540 
Thr Phe Pro Leu Asp Ile Arg Asp Ile Ser Leu Thr Ser Ser Phe Asp 
545 550 555 560 
Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser. Met Asp 

565 570 575 
Tyr Ile Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly 
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580 585 	 590 
Trp val Lys Gln Ile val Asn Asp Phe Val Ile Glu Ala Asn Lys Ser 

595 600 	 605 
Asn 'Mr Met Asp Lys Ile Ala Asp Ile Ser Leu Ile Val Pro Tyr Ile 

610 615 	 620 
Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu 
625 630 	 635 	 640 
Asn Ala Phe Glu Ile Ala Gly Ala Ser Ile Leu Leu Glu Phe Ile Pro 

645 	 650 	 655 
Glu Leu Leu Ile Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr Ile 

660 	 665 	 670 
Asp Asn Lys Asn Lys Ile Ile Lys Thr Ile Asp Asn Ala Leu Thr Lys 

675 680 	 685 
Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu Ile Val Ala Gln Trp 

690 695 	 700 
Leu Ser Thr val Asn Thr Gln Phe Tyr Thr Ile Lys Glu Gly Met Tyr 
705 710 	 715 	 720 
Lys Ala Leu Asn Tyr Gin Ala Gln Ala Leu Glu Glu Ile Ile Lys Tyr 

725 	 730 	 735 
Arg. Tyr Asn Ile Tyr Ser Glu Lys Glu Lys Ser Asn Ile Asn Ile Asp 

740 	 745 	 750 
Phe Asn Asp Ile Asn Ser Lys Leu Asn Glu Gly Ile Asn Gln Ala Ile 

755 760 	 765 . 
Asp Asn Ile Asn Asn Phe Ile Asn Gly Cys Ser Val Ser Tyr Leu Net 

770 775 	 780 
Lys Lys Met Ile Pro Leu Ala val Glu Lys Lein Leu Asp Phe Asp Asn 
785 790 ' 	' 	 795 	 800 
Thr Leu Lys Lys Asn Leu Lein Asn Tyr Ile Asp Glu Asn Lys Leu Tyr 

805 	 810 	 815 
Leu Ile Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu 

820 	 825 	 830 
Lys Thr Ile Met Pro Phe Asp Leu Ser Ile Tyr Thr Asn Asp Thr Ile 

835 840 	 845 
Leu Ile Glu Met Phe Asn Lys Tyr Asn Ser Glu Ile Leu Asn Asn Ile 

850 855 	 860 
Ile Leu Asn Leu Arg Tyr Lys Asp Asn Asn Leu Ile Asp Leu ser Gly 
865 870 	 875 	 880 
Tyr Gly Ala Lys Val Glu Val Tyr Asp Gly Val Giu Lein Asn Asp Lys 

885 	 890 	 895 
Asn Gln Phe Lys Leu Thr Ser Ser Ala Asn Ser Lys Ile Arg val Thr 

900 	 905 	 910 
Gln Asn Gln Asn Ile Ile. Phe Asn Ser Val Phe Leu Asp Phe Ser val 

915 920 	 925 
ser Phe Trp Ile Arg Ile Pro Lys Tyr Lys Asn Asp Gly Ile Gln Asn 

930 935 	 940 
Tyr Ile His Asn Glu Tyr Thr Ile Ile Asn Cys Met Lys Asn Asn Ser 
945 950 	 955 	 960 
Gly Trp Lys Ile Ser Ile Arg Gly Asn Arg Ile Ile Trp Thr Leu Ile 

965 	 970 	 975 
Asp Ile Asn Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn, 'Ile Arg 	' 

980 	 985 	 990 
Glu As 	Ile Ser Glu Tyr Ile Asn Arg Trp Phe Phe Val Thr Ile Thr 

995 1000 	 1005 
Asn Asn Leu Asn Asn Ala Lys Ile Tyr Ile Asn Gly Lys Leu Glu Ser 

1010 1015
. 	

1020 
Asn Thr Asp Ile Lys Asp Ile Arg Glu Val Ile Ala Asn Gly Glu Ile 
1025 1030 	 1035 	 1040 
Ile Phe Lys Leu Asp Gly Asp Ile Asp Arg Thr Gln Phe Ile Trp Met 

1045 1050 	 1055 
Lys Tyr Phe Ser Ile Phe Asn Thr Glu Leu Ser. Gln Ser Asn Ile Glu 

1060 	 1065 	 - 	1070 
Glu Arg Tyr Lys Ile Gln Ser Tyr Ser Glu Tyr Leu Lys Asp Phe. Trp 

1075 1080 	 1085 
Gly Asn Pro Leu Met Tyr Asn Lys Glu Tyr Tyr Met Phe Asn Ala Gly 

1090 1095 	 1100 
Asn Lys Asn Ser Tyr Ile Lys Leu Lys. Lys Asp Ser Pro Val Gly Glu 
1105 1110 	 1115 	 1120 
Ile Leu Thr Arg Sere Lys Tyr Asn Gln Asn Ser Lys Tyr Ile Asn Tyr 
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1125 1130 1135 
Arg Asp Leu Tyr Ile Gly Glu Lys Phe Ile Ile Arg Arg Lys Ser Asn 

1140 1145 1150 
Ser Gln Ser Ile Asn Asp Asp Ile Val Arg Lys Glu Asp Tyr Ile Tyr 

1155 1160 . 	1165 
Leu Asp Phe Phe Asn Leu Asn Gln Glu Trp Arg Val Tyr Thr Tyr Lys 

1170 	 1175 1180 
Tyr Phe Lys Lys Glu Glu Glu Lys Leu Phe Leu Ala Pro Ile Ser Asp 
1185 	 1190 1195 1200 
Ser Asp Glu Phe Tyr Asn Thr Ile Gin Ile Lys Glu Tyr Asp Glu Gln 

1205 1210 1215 
Pro Thr Tyr Ser Cys Gln Leu Leu Phe Lys Lys Asp Glu Glu Ser Thr 

1220 1225 1230 
Asp Glu Ile Gly Leu Ile Gly Ile His Arg Phe Tyr Glu ser Gly Ile 

1235 1240 1245 
Val 	Phe Glu Glu Tyr Lys Asp Tyr Phe Cys Ile Ser Lys Trp Tyr Leu 

1250 	 1255 1260 
Lys Glu Val Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp 
1265 	 1270 1275 1280 
Gln Phe Ile Pro Lys Asp Glu Gly Trp Thr Glu 

1285 1290 

<210> 3 
<211> 1291 
<212> PRT 
<213> Clostridium botulinUm serotype c1 

<400> 3 
Met Pro Ile Thr Ile Asn Asn Phe Asn Tyr Ser Asp Pro val Asp Asn 
1 	 5 10 15 
Lys Asn Ile Leu Tyr Leu Asp Thr His Leu •Asn Thr Leu Ala Asn Glu 

20 - 25 30 
Pro Glu Lys Ala Phe Arg Ile Thr Gly Asn Ile Trp Val Ile Pro Asp 

35 40 45 
Arg Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val 

50 	 55 60 
Thr Ser Pro Lys Ser Giy. Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp 
65 	 70 75 80 
Ser Asp Lys Asp Pro Phe Leu Lys Glu Ile Ile Lys Leu Phe Lys Arg 

85 90 95 
Ile Asn Ser Arg Glu Ile Gly Glu Glu Leu Ile Tyr Arg Leu Ser Thr 

100 105 110 
Asp Ile-Pro Phe Pro Gly Asn Asn Asn Thr Pro Ile Asn Thr Phe Asp 

115 120 125 
Phe Asp val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn 

130 	 135 140 
Asn Trp Val Lys Thr Gly Ser Ile Asn Pro Ser Val 	Ile Ile Thr Gly 
145 	 150 155 , 160 
Pro Arg Glu Asn Ile Ile Asp Pro Glu Thr Ser Thr Phe Lys,  Leu Thr 

165 	' 170 175 
Asn Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser Ile Ile 

180 185 190 
Ser Ile Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp 

195 200 205 
Val Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro Ile 

210 	 215 220 
Leu Ile Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly 
225 	 - 	230 235 240 
Ile Ala Ile Pro Asn Asp Gin Thr Ile Ser Ser Val Thr Ser Asn Ile 

245 250 	 - 255 
Phe Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu Ile Tyr. Ala 

260 265 270 
Phe Gly Gly Pro Thr Ile Asp Leu Ile Pro Lys Ser Ala Arg Lys Tyr 

275 280 285 
Phe Glu Glu Lys Ala Leu Asp Tyr Tyr. Arg Ser Ile Ala Lys Arg Leu 

290 	 295 300 
Asn ser Ile Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr Ile Gly 
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305 310 315 320 
Glu Tyr Lys Gln Lys Leu Ile Arg Lys Tyr Arg Phe Val val Glu ser 

325 330 335 
Ser Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn 

340 345 350 
Glu Leu Thr Gin Ile Phe Thr Glu Phe Asn Tyr Ala Lys Ile Tyr Asn 

355 360 365 
Val Gln Asn Arg Lys Ile Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr 

370 . 375 380 
Ala Asn Ile Leu Asp Asp Asn Val Tyr Asp Ile Gin Asn Gly Phe Asn 
385 390 395 400 
Ile Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gln Asn Leu Ser 

405 410 415 
Arg Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu 

420 425 430 
Phe Thr Lys Phe Cys His Lys Ala Ile Asp Gly Arg Ser Leu Tyr Asn 

435 440 445 
Lys Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro 

450 455 460 
Phe Ile Gly Asp Ile Ser Asp Val Lys Thr Asp Ile.  Phe Leu Arg Lys 
465 470 475 480 
Asp Ile Asn Glu Glu Thr Glu Val Ile Tyr Tyr Pro Asp Asn Val Ser 

485 490 495 
Val Asp Gin Val Ile Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu 

500 505 510 
Asp Leu Leu Tyr Pro Ser Ile Asp Ser Glu Ser Glu Ile Leu Pro Gly 

515 520 525 
Glu Asn Gln Val Phe Tyr Asp Asn Arg Thr Gln Asn val Asp Tyr Leu 

530 535 540 
Asn Ser Tyr Tyr Tyr Leu Glu Ser Gln Lys Leu Ser Asp Asn val Glu 
545 550 555 560 
Asp phe Thr Phe Thr Arg Ser Ile Glu Glu Ala Leu Asp Asn ser Ala 

565 570 575 
Lys Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly 

580 585 590 
val Gln Gly Gly Leu Phe Leu Met Trp Ala Asn Asp val val Glu Asp 

595 600 605 
Phe Thr Thr Asn Ile Leu Arg Lys Asp Thr Leu Asp Lys Ile ser Asp 

610 615 620 
val Ser Ala Ile Ile Pro Tyr Ile Gly Pro Ala Leu Asn Ile Ser Asn 
625 630 635 640 
Ser Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val 

645 650 655 
Thr Ile-Leu Leu Glu Ala Phe Pro Glu Phe Thr Ile Pro Ala Leu Gly 

660 665 670 
Ala Phe val Ile Tyr ser Lys Val Gin Glu Arg Asn Glu Ile Ile Lys 

675 680 685 
Thr Ile Asp Asn Cys Leu Glu Gin Arg Ile Lys Arg Trp Lys Asp ser 

690 695 700 
Tyr Glu Trp Met Met Gly Thr Trp Leu Ser Arg Ile Ile Thr Gln Phe 
705 710 	' 715 720 
Asn Asn Ile Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gln Ala Gly 

725 730 735 
Ala Ile Lys Ala Lys Ile Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser 

740 745 750 
Asp Lys Glu Asn Ile Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu 

755 760 765 
Asp Val Lys Ile Ser Glu Ala Met Asn Asn Ile Asn Lys Phe Ile Arg 

770 775 780 
Glu cys ser val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys val Ile 
785 790 795. 	_ 800 
Asp Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu Ile Asn 

805 810 815 
Leu Ile Asp Ser His Asn Ile Ile Leu Val Gly Glu val Asp Lys Leu 

820 825 830 
Lys. Ala Lys Val Asn Asn Ser Phe Gln Asn Thr Ile Pro Phe Asn Ile 

835 840 845 
Phe Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp Ile Ile Asn Glu Tyr 
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850 	 855 	 860 
Phe Asn Asn Ile Asn Asp Ser Lys Ile Leu Ser Leu Gln Asn Arg Lys 
865 	 870 	 875 	 880 
Asn Thr Leu Val Asp Thr Ser Gly Tyr Asn Ala Glu Val Ser Glu Glu 

885 	 890 	 895 
Gly Asp Val Gln Leu Asn Pro Ile Phe Pro Phe Asp Phe Lys Leu Gly 

900 	 905 	 910 
Ser Ser Gly Glu Asp Arg Gly Lys Val Ile val Thr Gin Asn Glu Asn 

915 	 920 	 925 
Ile Val Tyr Asn Ser Met Tyr Glu Ser Phe Ser Ile Ser Phe Trp Ile 

930 	 935 	 940 
Arg Ile Asn Lys Trp Val Ser Asn Leu Pro Gly Tyr Thr Ile Ile Asp 
945 	 950 	 955 	 960 
ser val Lys Asn Asn Ser Gly Trp Ser Ile Gly Ile Ile Ser Asn Phe 

965 	 970 	 975 
Leu val Phe Thr Leu Lys Gln Asn Giu Asp Ser Glu Gin Ser Ile Asn 

980 	 985 	 990 
Phe Ser Tyr Asp Ile Ser Asn Asn Ala Pro Gly Tyr Asn Lys Trp Phe 

995 	 1000 	 1005 
Phe Val Thr Val Thr Asn Asn Met Met Gly Asn Met. Lys Ile Tyr Ile 

1010 	 1015 	 1020 
Asn Gly Lys Leu Ile Asp Thr Ile Lys Val Lys Glu Leu Thr Gly Ile 
1025 	 1030 	 1035 	 1040 
Asn Phe Ser Lys Thr Ile Thr Phe Giu Ile Asn Lys' Ile Pro Asp Thr 

1045 	 1050 	 1055 
Gly Leu Ile Thr Ser Asp Ser Asp Asn Ile Asn Met Trp Ile Arg Asp 

1060 	 1065 	 1070 
Phe Tyr Ile Phe Ala Lys Glu Leu Asp Gly Lys Asp Ile Asn, Ile Leu 

1075 	 1080 	 1085 
Phe Asn Ser Leu Gln Tyr Thr Asn Val val Lys Asp Tyr Trp Gly Asn 

1090 	 1095 	 1100 
Asp Leu Arg Tyr Asn Lys Glu Tyr Tyr Met Val Asn Ile Asp Tyr Leu 
1105 	 1110 	 1115 	 1120 
Asn Arg Tyr Met Tyr .  Ala Asn Ser Arg Gln Ile Val Phe Asn Thr Arg 

1125 	 1130 	 1135 
Arg Asn Asn Asn Asp Phe Asn Glu Gly Tyr Lys Ile Ile Ile Lys Arg 

1140 	 1145 	 1150 
Ile Arg Gly Asn Thr Asn. Asp Thr Arg val Arg Gly Gly Asp Ile Leu 

1155 	 1160 	 1165 
Tyr Phe Asp Met Thr Ile Asn Asn Lys Ala Tyr Asn Leu Phe Met Lys 

1170 	 1175 	 1180 
Asn Glu Thr Met Tyr Ala. Asp Asn His Ser Thr Glu Asp Ile Tyr Ala 
1185 	 1190 	 1195 	 1200 
Ile Gly Leu Arg Glu Gln Thr Lys Asp Ile Asn Asp Asn Ile Ile Phe 

1205 	 1210 	 1215 
Gin Ile Gln Pro Met Asn Asn Thr Tyr Tyr Tyr Ala Ser Gln Ile Phe 

1220 	 1225 	 1230 
Lys ser Asn Phe Asn Gly Glu Asn Ile Ser Gly Ile cys Ser Ile Gly 

1235 	 1240 	 1245 
Thr Tyr Arg Phe Arg Leu Gly Gly Asp Trp Tyr Arg His Asn TYr Leu 

1250 	 1255 	 1260 
val PrO Thr Val Lys Gln Gly Asn Tyr Ala Ser Leu Leu Glu Ser Thr 
1265 	 1270 	 1275 	 1280 
Ser Thr His Trp Gly Phe Val Pro Val Ser Glu 

1285 	 1290 

<210> 4 
<211> 1276 
<212> PRT 
<213> Clostridium botulinum Serotype D 

<400> 4 
Met Thr Trp Pro val Lys Asp Phe Asn Tyr Ser Asp Pro val Asn Asp 
1 	 5 	 10 	 15 

Asn. Asp Ile Leu Tyr Lev Arg Ile Pro Gln Asn Lys Leu Ile. Thr Thr 
20 	 25 	 30 

Pro val Lys Ala Phe Met Ile Thr Gin Asn Ile Trp Val Ile Pro Glu 
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35 40 45 
Arg Phe Ser Ser Asp Thr Asn Pro Ser Lea Ser Lys Pro Pro Arg Pro 

50 55 60 
Thr Ser Lys Tyr Gin Ser Tyr Tyr Asp Pro Ser Tyr Leu Ser Thr Asp 
65 70 75 80 
Glu Gln Lys Asp Thr Phe Leu Lys Gly Ile Ile Lys Leu Phe Lys Arg 

85 90 95 
Ile Asn Glu Arg Asp Ile Gly Lys Lys Leu Ile Asn Tyr Leu Val val 

100 105 110 
Gly Ser Pro Phe Met Gly Asp Ser Ser Thr Pro Glu Asp Thr Phe Asp 

115 120 125 
Phe Thr Arg His Thr Thr Asn Ile Ala Val Giu Lys Phe Glu Asn Gly 

130 135 140 
Ser Trp Lys Val Thr Asn Ile Ile Thr Pro Ser Val Leu Ile Phe Gly 
145 150 155 160 
Pro Leu Pro Asn Ile Leu Asp Tyr Thr Ala Ser Leu Thr Leu Gln Gly 

165 , 	170 175 
Gln Gin Ser Asn Pro Ser Phe.  Glu Gly Phe Gly Thr Leu Ser Ile Leu 

180 185 190 
Lys Val Ala Pro Glu Phe Leu Leu Thr Phe Ser Asp Val Thr Ser Asn 

195 200 205 
Gln Ser Ser Ala Val Leu Gly Lys Ser Ile Phe Cys Met Asp Pro Val 

210 215 220 
Ile Ala Leu Met His Glu Leu Thr His Ser Leu HIS Gln Leu Tyr .  Gly 
225 230 235 240 
Ile Asn Ile Pro Ser Asp Lys Arg Ile Arg Pro Gln Val Ser Glu Gly 

245 -. 250 255 
Phe Phe Ser Gln Asp Gly Pro Asn Val Gln Phe Glu Giu Leu Tyr Thr 

260 265 270 
Phe Gly Gly Leu Asp Val Glu Ile Ile Pro Gln Ile Glu Arg Ser Gln 

275 280 285 
Leu Arg Glu Lys. Ala Lein Giy His Tyr Lys Asp Ile Ala Lys Arg Leu 

290 295 300 
Asn Asn Ile Asn Lys.  Thr Ile Pro Ser Ser Trp Ile Ser Asn Ile Asp 
305 310 315 320 
Lys Tyr Lys Lys Ile Phe Ser Glu Lys Tyr Asn Phe Asp Lys Asp Asn 

325 330 335 
Thr Gly Asn Phe val Val Asn Ile Asp Lys Phe Asn Ser Leu Tyr Gar 

340 345 350 
Asp Lea Thr Asn val Met Ser Giu Val Val Tyr Ser Ser Gin Tyr Asn 

355 360 365 
Val Lys Asn Arg Thr Hi s. Tyr Phe Ser Arg His Tyr Leu Pro val Phe 

370 375 380 , 
Ala Asn-Ile Leta Asp Asp Asn Ile Tyr Thr Ile Arg Asp Gly Phe Asn 
385 390 395 400 
Leta Thr Asn Lys Gly Phe Asn Ile Glu Asn Ser Gly Gln Asn Ile Glu 

405 410 415 
Arg Asn Pro Ala Leu Gin Lys Leu Ser Ser Giu Ser Val val Asp Leta 

420 425 430 
Phe Thr Lys Val Cys Lea Arg Leu Thr Lys Asn Ser Arg Asp AO ser 

435 ' 440 445 
Thr Cys Ile Lys Val Lys Asn Asn Arg Leu Pro Tyr Val Ala Asp Lys 

450 455 460 
Asp Ser Ile Ser Gln Glu Ile Phe Giu Asn Lys Ile Ile Thr Asp Glu 
465 470 475 480 
Thr Asn val Gln Asn Tyr Ser Asp Lys Phe Ser Lea Asp Glu Ser Ile 

485 490 495 
Leu Asp Gly Gln Val .  Pro Ile Asn Pro Glu Ile Val Asp Pro Lea Leu 

500 505 510 
Pro Asn Val Asn Met Glu Pro Leu Asn Leu Pro Gly Glu Glu Tie val 

515 520 525 
Phe Tyr Asp Asp Ile Thr Lys Tyr Val Asp Tyr Leu Asn Ser Tyr Tyr 

530 535 540 
Tyr Leu Glu Ser Gin Lys Leu Ser Asn Asn Val Giu Asn Ile Thr Leu 
545 550 555 560 
Thr . Thr Ser Val Glu Glu Ala Leu Gly Tyr Ser Asn Lys Ile. Tyr Thr 

565 570 575 
Phe Leu Pro Ser Leu Ala Glu Lys Val Asn Lys Gly Val Gln Ala Gly 
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580 	 585 	 590 
Leu Phe Leu Asn Trp Ala Asn Glu Val val Glu Asp Phe Thr Thr Asn 

595 	 600 	 605 
Ile Met Lys Lys Asp Thr Leu Asp Lys Ile Ser Asp Val Ser val Ile 

610 	 615 	 620 
Ile Pro Tyr Ile Gly Pro Ala Leu Asn Ile Gly Asn Ser Ala Leu Arg 
625 	 630 	 635 	 640 
Gly Asn Phe•Asn Gln Ala Phe Ala Thr Ala Gly val Ala Phe Leu Leu 

645 	 650 	 655 
Glu Gly Phe Pro Glu Phe Thr Ile Pro Ala Leu Gly Val Phe Thr Phe 

660 	 665 	 670 
Tyr Ser Ser Ile Gln Glu Arg Glu Lys Ile Ile Lys Thr Ile Glu Asn 

675 	 680 	 685 
Cys Leu Glu Gln Arg val Lys Arg Trp Lys Asp Ser Tyr Gln Trp met 

690 	 695 	 700 
Val ser Asn Trp Leu Ser Arg Ile Thr Thr Gln Phe Asn His Ile Asn 
705 	 710 	 715 	 720 
Tyr Gln Met Tyr Asp Ser Leu Ser Tyr Gln Ala Asp Ala Ile Lys Ala 

725 	 730 	 735 
Lys.  Ile Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp Lys Glu Asn 

740 	 745 	 750 
Ile Lys ser Gln Val Glu Asn Leu Lys Asn Ser Leu Asp Val Lys Ile 

755 	 760 	 765 
Ser Glu Ala Met Asn Asn Ile Asn Lys Phe Ile Arg Glu Cys ser val 

770 	 775 	 780 
Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys val Ile Asp Glu Leu Asn 
785 	 790 	 795 	 800 
Lys Phe Asp Leu Arg Thr Lys Thr Glu Leu Ile Asn Leu Ile Asp ser 

805 	 810 	 815 
His Asn Ile Ile Leu val Gly Glu Val Asp Arg Leu Lys Ala Lys val 

820 	 825 	 830 
Asn Glu Ser Phe Glu Asn Thr Met Pro Phe Asn Ile Phe Ser Tyr Thr 

835 	 840 	 845 
Asn Asn Ser Leu Leu. Lys Asp Ile Ile Asn Glu Tyr Phe Asn Ser Ile 

850 	 855 	 860 
Asn Asp Ser Lys Ile Leu Ser Leu Gln Asn Lys Lys Asn Ala Leu val 
865 	 870 	 875 	 880 
Asp Thr ser Gly Tyr Asn Ala Glu val Arg Val Gly Asp Asn val Gln 

885 	 890 	 895 
Leu Asn Thr Ile Tyr Thr Asn Asp Phe Lys Lein Ser Ser Ser Gly Asp 

900 	 905 	 910 
Lys Ile Ile Val Asn Leu Asn Asn Asn Ile Leu Tyr Ser Ala Ile Tyr 

915 	 920 	 925 
Glu Asn_Ser Ser val Ser Phe Trp Ile Lys Ile Ser Lys Asp Leu Thr 

930 	 ,JJ 
hflr 940 

Asn Ser His Asn Glu Tyr Thr Ile Ile Asn Ser Ile Glu Gln Asn Ser 
945 	 950 	 955 	 960 
Gly Trp Lys Leu Cys Ile Arg Asn Gly Asn Ile Glu Trp Ile Leu Gln 

965 	 970 	 975 
Asp Val Asn Arg Lys Tyr Lys Ser Leu Ile Phe Asp Tyr ser'cTu ser 

980 	 985 	 990 
Leu ser His Thr Gly Tyr Thr Asn Lys Trp Phe Phe Val Thr Ile Thr 

995 	 1000 	 1005 
Asn Asn Ile Met Gly Tyr Met Lys Leu Tyr Ile Asn Gly Glu Leu Lys 

1010 	 1015 	 1020 
Gln Ser Gln Lys Ile Glu Asp Leu Asp Glu val Lys Leu Asp Lys Thr 
1025 	 1030 	 1035 	 1040 
Ile val 	Phe Gly Ile Asp Glu Asn Ile Asp Glu Asn Gln Met Leun Trp 

1045 	 1050 	 1055 
Ile Arg Asp Phe Asn Ile Phe Ser Lys Glu Leu Ser Asn Glu Asp Ile 

1060 	 1065 	 _ 	1070 
Asn Ile Val Tyr Glu Gly Gln Ile Leu Arg Asn Val Ile Lys Asp. Tyr 

1075 	 1080 	 1085 
Trp Gly Asn Pro Leu Lys Phe Asp Thr Glu Tyr Tyr Ile Ile Asn Asp 

1090 	 1095 	 1100 
Asn. Tyr Ile Asp Arg Tyr Ile Ala Pro Glu Ser Asn Val Leu val Leu 
1105 	 1110 	 1115 	 1120 
Val Gln Tyr Pro Asp-Arg Ser Lys Leu Tyr Thr Gly Asn Pro Ile Thr 
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1125 1130 1135 
Ile Lys Ser Val 	Ser Asp •Lys Asn Pro Tyr Ser Arg Ile Leu Asn Gly 

1140 1145 1150 
Asp Asn Ile Ile Leu His Met Leu Tyr Asn Ser Arg Lys Tyr Met Ile 

1155 1160 1165 
Ile Arg Asp Thr Asp Thr Ile Tyr Ala Thr Gln Gly Gly Glu Cys Ser 

1170 	 1175 1180 
Gln Asn Cys'Val Tyr Ala Leu Lys Leu Gln Ser Asn Leu Gly Asn Tyr 
1185 	 , 	1190 1195 1200 
Gly Ile Gly Ile Phe Ser Ile Lys Asn Ile Val 	Ser Lys Asn Lys Tyr 

1205 1210 1215 
Cys Ser Gln Ile Phe Ser Ser Phe Arg Glu Asn Thr Met Leu Leu Ala 

1220 1225 1230 
Asp Ile Tyr Lys Pro Trp Arg Phe Ser Phe Lys Asn Ala Tyr Thr Pro 

1235 1240 1245 
Val Ala Val Thr Asn Tyr Glu Thr Lys Leu Leu Ser Thr Ser Ser Phe 

1250 	 1255 1260 
Trp Lys Phe Ile Ser Arg Asp Pro Gly Trp Val Glu 
1265 	 1270 1275 

<210> 5 
<211> 1252 
<212> PRT 
<213> Clostridium botulinum Serotype E 

<400> 5 
Met Pro Lys Ile Asn Ser Phe Asn Tyr- Asn Asp Pro Val Asn Asp Arg 
1 	 5 10 15 
Thr Ile Leu Tyr Ile Lys Pro Gly Gly Cys Gln Glu Phe Tyr Lys Ser 

20 25 30 
Phe Asn Ile Met Lys Asn Ile Trp Ile Ile Pro. Glu Arg Asn Val Ile 

35 40 45 
Gly Thr Thr Pro Gin Asp Phe His Pro Pro Thr Ser Leu Lys Asn Gly 

50 	 55 60 
Asp Ser Ser Tyr Tyr Asp Pro Asn Tyr Leu Gln Ser Asp Glu Glu Lys 
65 	 70 75 80 
Asp Arg Phe Leu Lys Ile Val Thr Lys Ile Phe Asn Arg Ile Asn Asn 

85 90 95 
Asn Leu Ser Gly Gly Ile Leu Leu Glu Glu Leu Ser Lys Ala Asn Pro 

100 105 110 
Tyr Leu Gly Asn Asp Asn Thr Pro Asp Asn Gln Phe His Ile Gly Asp 

- 	115 120 125 
Ala Ser-Ala Val Giu Ile Lys Phe Ser Asn Giy Ser Gin Asp Ile Leu 

130 	 135 140 
Leu Pro Asn Val Ile Ile Met Gly Ala Glu Pro Asp Leu Phe Glu Thr 
145 	 150 155 160 
Asn Ser Ser Asn Ile Ser Leu Arg Asn Asn Tyr Met Pro Ser Asn His 

165 170 175 
Giy Phe Gly Ser Ile Ala Ile Val Thr Phe Ser Pro Glu Tyr Ser Phe 

180 185 190 
Arg Phe Asn Asp Asn Ser Met Asn Glu Phe Ile Gin Asp Pro Ala Leu 

195 200 205 
Thr Leu Met HiS Glu Leu Ile His Ser Leu His Gly Leu Tyr Gly Ala 

210 	 215 220 
Lys Gly Tie Thr Thr Lys Tyr Thr Ile Thr Gln Lys Gln Asn Pro Leu 
225 	 230 235 240 
Ile Thr Asn Ile Arg Giy Thr Asn Ile Giu Glu Phe Leu Thr Phe Giy 

245 250 255 
Gly Thr Asp Leu Asn Ile Ile Thr Ser Ala Gln Ser Asn Asp Ile Tyr 

260 265 - 270 
Thr Asn Leu Leu Ala Asp Tyr Lys Lys Ile Ala Ser Lys Leu ser.  Lys 

275 280 285 
Val Gln val Ser Asn Pro Leu Leu Asn Pro Tyr Lys Asp Val Phe Glu 

290 	 295 300 
Ala Lys Tyr Gly Leu Asp Lys Asp Ala Ser Gly Ile Tyr Ser Val Asn 
305 	 310 315 320 
Ile Asn Lys Phe Asn Asp Ile Phe Lys.  Lys Leu Tyr Ser Phe Thr Glu 

Page 11 



325 330 335 
Phe Asp Leu Ala Thr Lys Phe Gln val Lys Cys Arg Gin Thr Tyr Ile 

340 345 350 
Gly Gln Tyr Lys Tyr Phe Lys Leu Ser Asn Leu Leu Asn Asp Ser Ile 

355 360 365 
Tyr Asn Ile Ser Glu Gly Tyr Asn Ile Asn Asn Leu Lys Val Asn Phe 

370 375 380 
Arg Gly Gln Asn Ala Asn Leu Asn Pro Arg Ile Ile Thr Pro Ile Thr 
385 390 395 . 	400 
Giy Arg Gly Leu Val Lys Lys lie Ile Arg Phe Cys Lys Asn Ile val 

405 410 415 
ser val Lys Gly Ile Arg Lys Ser Ile Cys Ile Glu Ile Asn Asn Gly 

420 425 430 
Glu Leu Phe Phe val Ala Ser Glu Asn Ser Tyr Asn Asp Asp Asn Ile 

435 440 445 
Asn Thr Pro Lys Glu Ile Asp Asp Thr val Thr Ser Asn Asn Asn Tyr 

450 455 460 
Glu Asn Asp Leu Asp Gin Val Ile Leu Asn Phe Asn Ser Giu Ser Ala 
465 470 475 480 
Pro. Gly Leu Ser Asp Glu Lys Leu Asn Leu Thr Ile Gln Asn Asp Ala 

485 490 495 
Tyr Ile Pro Lys Tyr Asp Ser Asn Gly Thr Ser Asp Ile Glu Gln His 

500 505 510 
Asp Val Asn Giu Leu Asn Val Phe Phe Tyr Leu Asp Ala Gin Lys val 

515 520 525 
Pro Glu Gly Glu Asn Asn Val Asn. Leu Thr Ser Ser Ile Asp Thr Ala 

530 535 540 
Lein Leu Giu Gln Pro Lys Ile Tyr Thr Phe Phe Ser Ser Glu Phe Ile 
545 550 555 560 
Asn Asn val Asn Lys Pro Val Gin Ala Ala Leu Phe val ser Trp Ile 

565 570 575 
Gin Gln val Leu val Asp Phe Thr Thr Glu Ala Asn Gln Lys Ser Thr 

580 585 590 
Val Asp Lys Ile Ala. Asp Ile Ser Ile Val val Pro Tyr Ile Gly Leu 

595 600 605 
Ala Leu Asn Ile Gly Asn Glu Ala Gln Lys Gly Asn Phe Lys Asp Ala 

610 615 620 
Leu Giu Leu Leu Gly Ala Giy Ile Leu Leu Glu Phe Glu Pro Glu Leu 
625 630 635 640 
Leu Ile Pro Thr Ile Leu Val Phe Thr Ile Lys Ser Phe Leu Gly ser 

645 650 655 
ser Asp Asn Lys Asn Lys val Ile Lys Ala Ile Asn Asn Ala Leu Lys 

660 665 670 
Giu Arg-Asp ...... Glu _ Lys Trp Lys Glu 

680 
Val Tyr Ser Phe Ile 

685 
Val Ser Asn 

Trp Met Thr Lys Ile Asn Thr Gln Phe Asn Lys Arg Lys Glu Gln Met 
690 695 700 

Tyr Gin Ala Leu Gln Asn Gln Val Asn Ala Ile Lys Thr Ile Ile Glu 
705 710 715 720 
Ser Lys Tyr Asn Ser Tyr Thr Leu Glu Glu Lys Asn Glu Lein Thr Asn 

725 	' 730 735 
Lys Tyr Asp Ile Lys Gln Ile Glu Asn Glu Leu Asn Gin Lys val ser 

740 745 750 
Ile Ala Met Asn Asn Ile Asp Arg Phe Leu Thr Glu Ser Ser Ile Ser 

755 760 765 
Tyr Leu Met Lys Leu Ile Asn Glu val Lys Ile Asn Lys Leu Arg Glu 

770 775 780 
Tyr Asp Glu Asn Val Lys Thr Tyr Leu Leu Asn Tyr Ile Ile Gln His 
785 790 795 800 
Gly Ser Ile Leu Gly Glu Ser Gln Gln Glu Leu Asn Ser Met val Thr 

805 810 815 
Asp Thr Leu Asn Asn Ser Ile Pro Phe Lys Leu ser Ser Tyr Thr. Asp 

820 825 830 
Asp Lys Ile Leu Ile Ser Tyr Phe Asn Lys Phe Phe Lys Arg Ile Lys 

835 840 845 
ser Ser Ser val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr Val Asp 

850 855 860 
Thr Ser Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly Asp Val Tyr Lys 
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865 	 870 	 875 	 880 
Tyr Pro Thr Asn Lys Asn Gln Phe Gly Ile Tyr Asn Asp Lys Leu Ser 

885 	 890 	 895 
Glu Val Asn Ile Ser Gln Asn Asp Tyr Ile Ile Tyr Asp Asn Lys Tyr 

900 	 905 	 910 
Lys Asn Phe Ser Ile Ser Phe Trp Val Arg Ile Pro Asn Tyr Asp Asn 

915 	 920 	 925 
Lys Ile Val Asn Val Asn Asn Glu Tyr Thr Ile Ile Asn Cys Met Arg 

930 	 935 	 940 
Asp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His Asn Glu Ile Ile 
945 	 950 	 955 	 960 
Trp Thr Leu Gln Asp Asn Ala Gly Ile Asn Gln Lys Leu Ala Phe Asn 

965 	 970 	 975 
Tyr Gly Asn Ala Asn Gly Ile Ser Asp Tyr Ile Asn Lys Trp Ile Phe 

980 	 985 	 990 
val Thr Ile Thr Asn Asp Arg Leu Gly Asp ser Lys Leu Tyr Ile Asn 

995 	 1000 	 1005 
Gly Asn Leu Ile Asp Gln Lys Ser Ile Leu Asn Leu Gly Asn Ile His 

1010 	 1015 	 1020 
Val. Ser Asp Asn Ile Leu Phe Lys Ile val Asn Cys Ser Tyr Thr Arg 
1025 	 1030 	 1035 	 1040 
Tyr Ile Gly Ile Arg Tyr Phe Asn Ile Phe Asp Lys Glu Leu Asp Glu 

1045 	 1050 	. 	 1055 
Thr Glu Ile Gln Thr Leu Tyr ser Asn Glu Pro Asn Thr Asn Ile Leu 

1060 	 1065 	 1070 
Lys Asp Phe Trp Gly Asn Tyr Leu. Leu Tyr Asp Lys Glu Tyr Tyr Leu 

1075 	 1080 	 1085 
Leu Asn Val Leu Lys Pro Asn Asn Phe Ile Asp Arg Arg Lys Asp Ser 

1090 	 1095 	 1100 
Thr Leu Ser Ile Asn Asn Ile Arg Ser Thr Ile Leu Leu Ala Asn Arg 
1105 	 1110 	 1115 	 1120 
Leu Tyr Ser Gly Ile Lys Val Lys Ile Gln Arg Val Asn Asn Ser Ser 

1125 	 1130 	 1135 
Thr Asn Asp Asn Lein Val. Arg Lys Asn Asp Gln val Tyr Ile Asn Phe 

1140 	 1145 	 1150 
val Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp Thr Ala Thr 

1155 	 1160 	 1165 
Thr Asn Lys Giu Lys Thr Ile Lys Ile Ser Ser Ser Gly Asn Arg Phe 

1170 	 1175 	 1180 
Asn Gln Val Val Val Met Asn Ser Val Gly Asn Asn Cys Thr Met Asn 
1185 	 1190 	 1195 	 1200 
Phe.  Lys Asn Asn Asn Gly Asn Asn Ile Gly Leu Leu Gly Phe Lys Ala 

1205 	 1210 	 1215 
Asp Thr-val Val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp His 

1220 	 1225 	 1230 
Thr Asn Ser Asn Gly Cys Phe Trp Asn Phe Ile Ser Glu Glu His Gly 

1235 	 1240 	 1245 
Trp Gin Glu Lys 

1250 

<210> 6 
<211> 1274 
<212> PRT 
<213> Clostridium bo ulinum Serotype F 

<400> 6 
Met Pro val Ala Ile Asn Ser Phe Asn Tyr Asn Asp Pro Val Asn Asp 
1 	 5 	 10 	 15 

Asp Thr Ile Leu Tyr Met Gln Ile Pro Tyr Glu Glu Lys Ser Lys Lys 
20 	 25 	 - 	30 

Tyr Tyr Lys Ala Phe Glu Ile Met Arg Asn Val Trp Ile Ile Pro Glu 
35 	 40 	 45 

Arg Asn Thr Tie Gly Thr Asn Pro Ser Asp Phe Asp Pro Pro Ala Ser 
50 	 55 	 60 

Leu Lys Asn Gly Ser Ser Ala Tyr Tyr Asp Pro Asn Tyr Leu Thr Thr 
65 	 70 	 75 	 80 
Asp Ala Glu Lys Asp Arg Tyr Leu Lys Thr Thr Ile Lys Leu Phe Lys 

Page 13 



85 	 '90 95 
Arg Ile Asn Ser Asn Pro Ala Gly Lys Val Leu Leu Gin Glu Ile Ser 

100 	 105 	 110 
Tyr Ala Lys Pro Tyr Leu Gly Asn Asp His Thr Pro Ile Asp Glu Phe 

115 120 	 125 
Ser Pro Val Thr Arg Thr Thr Ser Val Asn Ile Lys Leu Ser Thr Asn 

130 135 	 140 
Val Glu Ser-Ser Met Leu Leu Asn Leu Leu Val Leu Gly Ala Gly Pro 
145 150 	 155 160 
Asp Ile Phe Glu Ser cys Cys Tyr Pro Val Arg Lys Leu Ile Asp Pro 

165 	 170 175 
Asp Val val Tyr Asp Pro Ser Asn Tyr Gly Phe Gly Ser Ile Asn Ile 

180 	 185 	 190 
val Thr Phe Ser Pro Glu Tyr Glu Tyr Thr Phe Asn Asp Ile Ser Gly 

195 200 	 205 
Gly His Asn Ser Ser Thr Glu Ser Phe Ile Ala Asp Pro Ala Ile Ser 

210 215 	 220 
Leu Ala His Glu Leu Ile His Ala Leu His Gly Leu Tyr Gly Ala Arg 
225 230 	 235 240 
Gly val Thr Tyr Glu Glu Thr Ile Glu Val Lys Gin Ala Pro Leu Met 

245 	 250 255 
Ile Ala Glu Lys Pro Ile Arg Leu Glu Glu Phe Leu Thr Phe Gly Gly 

260 	 265 	 270 
Gln Asp Leu Asn Ile Ile Thr Ser Ala Met Lys Glu Lys Ile Tyr.  Asn 

275 280 	 285 
Asn Leu Leu Ala Asn Tyr Glu Lys Ile Ala Thr Arg Leu Ser Glu val 

290 295 	 300 
Asn ser Ala Pro Pro Glu Tyr Asp Ile Asn Glu Tyr Lys Asp Tyr Phe 
305 310 	 315 320 
Gin Trp Lys Tyr Gly Leu Asp Lys Asn Ala Asp Gly Ser Tyr Thr Val 

325. 	 330 335 
Asn Glu Asn Lys Phe Asn Glu Ile Tyr Lys Lys Leu Tyr Ser Phe Thr 

340 	 345 	 350 
Glu Ser Asp Leu Ala. Asn Lys Phe Lys Val Lys Cys Arg Asn Thr Tyr 

355 360 	 365 
Phe Ile Lys Tyr Glu Phe Leu Lys Val Pro Asn Leu Leu Asp Asp Asp 

370 375 	 380 
Ile Tyr Thr Val Ser Glu Gly Phe Asn Ile Gly Asn Leu Ala val Asn 
385 390 	 395 400 
Asn Arg Gly Gln Ser Ile Lys Leu Asn Pro Lys Ile Ile Asp Ser Ile 

405 	 410 415 
Pro Asp Lys Gly Leu val Glu Lys Ile Val Lys Phe Cys Lys Ser val 

420 	 425 	 430 
Ile Pro-Arg Lys Gly Thr Lys Ala Pro Pro Arg Leu Cys Ile Arg Val 

435 - 	 440 	 445 
Asn Asn Ser Glu Leu Phe Phe val Ala Ser Glu Ser. Ser Tyr Asn Glu 

450 455 	 460 
Asn Asp Ile Asn Thr Pro Lys Glu Ile Asp Asp Thr Thr Asn Leu Asn 
465 470 	 475 480 
Asn Asn Tyr Arg Asn Asn Leu Asp Glu Val Ile Leu Asp Tyr Asn Ser 	. 

485 	' 	 490 495 
Gln Thr Ile Pro Gln Ile Ser Asn Arg Thr Leu Asn Thr Leu val Gin 

500 	 505 	 510 
Asp Asn Ser Tyr Val Pro Arg Tyr Asp Ser Asn Gly Thr Ser Glu Ile 

515 520 	 525 
Glu Glu Tyr Asp Val' val Asp Phe Asn val Phe Phe Tyr Leu His Ala 

530 535 	 540 
Gln Lys Val Pro Glu Gly Glu Thr. Asn Ile Ser Leu Thr Ser Ser Ile 
545 550 	 555 560 
Asp Thr Ala Leu Leu Glu Glu Ser Lys Asp Ile Phe Phe Ser Ser Glu 

565 	 570 575 
Phe Ile Asp Thr Ile Asn Lys Pro val Asn Ala Ala Leu Phe Ile Asp 

580 	 585 	 590 
Trp Ile Ser Lys Val Ile Arg Asp Phe Thr Thr Glu Ala Thr Gin Lys 

595 600 	 605 
Sera Thr val Asp Lys Ile Ala Asp Ile Ser Leu Ile val Pro Tyr val 

610 615 	 620 
Gly Leu Ala Leu Asn Ile Ile Ile Glu Ala Glu Lys Gly Asn Phe Glu 
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625 630 	 635 	 640 
Glu Ala Phe Glu Leu Leu Gly val Gly Ile Leu Leu Glu Phe Val Pro 

645 	 650 	 655 
Glu Leu Thr Ile Pro Val Ile Leu val Phe Thr Ile Lys Ser Tyr Ile 

660 	 665 	 670 
Asp Ser Tyr Glu Asn Lys Asn Lys Ala Ile Lys Ala Ile Asn Asn Ser 

675 680 	 685 
Leu Ile Glu Arg Glu Ala Lys Trp Lys Glu Ile Tyr Ser Trp Ile val 

690 695 	 700 
Ser Asn Trp Lein Thr Arg Ile Asn Thr Gln Phe Asn Lys Arg Lys Glu 
705 710 	 715 	 720 
Gln Met Tyr Gln Ala Leu Gln Asn Gln Val Asp Ala Ile Lys Thr Ala 

725 	 730 	 735 
Ile Glu Tyr Lys Tyr. Asn Asn Tyr Thr Ser Asp Glu Lys Asn Arg Leu 

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

755 760 	 765 
Val Ser Leu Ala Met Lys Asn Ile Glu Arg Phe Met Thr Glu ser Ser 

770 775 	 780 
Ile. Ser Tyr Leu Met Lys Leu Ile Asn Glu Ala Lys. val Gly Lys Leu 
785 790 	 795 	 800 
Lys Lys Tyr Asp Asn His val Lys Ser Asp Leu Leu Asn Tyr Ile Leu 

805 	 810 	 815 
Asp His Arg .Ser Ile Leu Gly Glu Gln Thr Asn Glu Leu Ser Asp Leu 

820 	 825 	 830 
val Thr Ser Thr Leu Asn Ser Ser Ile Pro Phe Glu Leu Ser Ser Tyr 

835 840 	 845 
Thr Asn Asp Lys Ile Leu Ile Ile Tyr Phe Asn Arg Leu Tyr Lys Lys 

850 855 	 860 
Ile Lys Asp Ser Ser Ile Leu Asp Met Arg Tyr Glu Asn Asn Lys Phe 
865 870 	 875 	 880 
Ile Asp Ile Ser Gly Tyr Gly ser Asn Ile Ser Ile Asn Gly Asn Val 

885 	 890 	 895 
Tyr Ile Tyr Ser Thr. Asn Arg Asn Gin Phe Gly Ile Tyr Asn ser Arg 

900 	 905 	 910 
Leu Ser Glu Val Asn Ile Ala Gln Asn Asn Asp Ile Ile Tyr Asn Ser 

915 920 	 925 
Arg Tyr Gln Asn Phe Ser Ile ser Phe Trp Val Arg Ile Pro Lys His 

930 935 	 940 
Tyr Lys Pro Met Asn His Asn Arg Glu Tyr Thr Ile Ile Asn Cys Met 
945 950 	 955 	 960 
Gly Asn Asn Asn Ser Gly Trp Lys Ile Ser Leu Arg Thr val Arg Asp 

965 	 970 	 975 
Cys Giu-Ile Ile Trp Thr Leu Gln Asp Thr Ser Gly Asn Lys Glu Asn 

980 	 985 	 990 
Leu Ile Phe Arg Tyr Glu Glu Leu Asn Arg Ile Ser Asn Tyr Ile Asn 

995 1000 	 1005 
Lys Trp Ile Phe Val Thr Ile Thr Asn Asn Arg Leu Gly Asn ser Arg 

1010 1015 	 1020 
Ile Tyr Ile Asn Gly Asn Leu Ile val Glu Lys Ser Ile Ser Asn Leu 
1025 1030 	 1035 	 1040 
Gly Asp Ile His val Ser Asp Asn Ile Leu Phe Lys Ile Val Gly cys 

1045 	 1050 	 1055 
Asp Asp Glu Thr Tyr Val Gly Ile Arg Tyr Phe Lys Val Phe Asn Thr 

1060 	 1065 	 1070 
Glu Leu Asp Lys Thr Glu Ile Glu Thr Leu Tyr Ser Asn Glu Pro Asp 

1075 1080 	 1085 
Pro Ser Ile Leu Lys Asn Tyr Trp Gly Asn Tyr Leu Leu Tyr Asn Lys 

1090 1095 	 1100 
Lys Tyr Tyr Leu Phe Asn Leu Leu Arg Lys Asp Lys Tyr Ile Thr Leu 
1105 1110 	 1115 	- 	 1120 
Asn Ser Gly Ile. Leu Asn Ile Asn Gln Gln Arg Gly Val Thr Glu Gly 

1125 	 1130 	 1135 
ser val 	Phe Leu Asn Tyr Lys Leu Tyr Glu Gly Val Glu Val Ile Ile 

1140 	 1145 	 1150 
Arg Lys Asn Gly Pro Ile Asp Ile Ser. Asn Thr Asp Asn Phe val Arg 

1155 1160 	 1165 
Lys Asn Asp Leu Ala Tyr Ile Asn Val Val Asp Arg Gly Val. Glu Tyr 
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1170 1175 1180 
Arg Leu Tyr Ala Asp Thr Lys Ser Glu Lys Glu Lys Ile Ile Arg Thr 
1185 	 1190 1195 1200 
Ser Asn Leu Asn Asp Ser Leu Gly Gln Ile Ile Val Met Asp Ser Ile 

1205 1210 1215 
Gly Asn Asn Cys Thr Met Asn Phe Gln Asn Asn Asn Gly Ser Asn Ile 

1220 1225 1230 
Gly Leu LeuGly Phe His Ser Asn Asn Leu Val Ala Ser Ser Trp Tyr 

1235 	. . 1240 1245 
Tyr Asn Asn Ile Arg Arg Asn Thr Ser Ser Asn Gly Cys Phe Trp Ser 

1250 1255 1260 
Ser Ile Ser Lys Glu Asn Gly Trp Lys Glu 
1265 	 1270 

<210> 7 
<211> 1297 
<212> PRT 
<213> Clostridium botulinum Serotype G 

<400> 7 
met Pro val Asn Ile Lys Asn Phe Asn Tyr Asn Asp Pro Ile Asn Asn 
1 	 5 10 15 
Asp Asp Ile Ile Met Met Glu Pro Phe Asn Asp Pro Gly Pro Gly Thr 

20 25 30 
Tyr Tyr Lys Ala Phe Arg Ile Ile Asp Arg Ile Trp Ile Val Pro Glu 

35 • 40 45 
Arg Phe Thr Tyr Gly Phe Gin Pro Asp Gln Phe Asn Ala Ser Thr Gly 

50 55 60 
Val Phe Ser Lys Asp Val Tyr Glu Tyr Tyr Asp Pro Thr Tyr Leu Lys 
65 	 70 75 80 
Thr Asp Ala Glu. Lys Asp Lys Phe Leu Lys Thr Met Ile Lys Leu Phe 

85 90 95 
Asn Arg Ile Asn Ser. Lys Pro Ser Gly Gln Arg Leu Leu Asp met Ile 

100 105 110 
val Asp Ala Ile Pro Tyr Leu Gly Asn Ala Ser Thr Pro Pro Asp Lys 

115 120 125 • 
Phe Ala Ala Asn Val Ala Asn Val Ser Ile Asn Lys Lys Ile Ile Gln 

130 135 140 
Pro Gly Ala Glu Asp Gln Ile Lys Gly Leu Met Thr Asn Leu Ile Ile 
145 	 150 155 160 
Phe Gly Pro Gly Pro Val. Lea Ser Asp Asn Phe Thr Asp Ser Met Ile 

165 170 175 
Met Asn-Gly His Ser Pro Ile Ser Glu Gly Phe Gly Ala Arg met met 

180 185 190 
Ile Arg Phe Cys Pro Ser Cys Leu Asn Val Phe Asn Asn Val Gln Glu 

195 200 205 
Asn Lys Asp Thr Ser Ile Phe Ser Arg Arg Ala Tyr Phe Ala Asp Pro 

210 215 220  
Ala Lea Thr Leu Met His Glu Leu Ile His Val Leta His Glyleu Tyr 
225 	• 	 230 235 240 
Gly Ile Lys Ile Ser Asn Leu Pro Ile Thr Pro Asn Thr Lys Glu Phe 

245 250 255 
Phe Met Gln His Ser Asp Pro Val Gin Ala Glu Glu Leu Tyr Thr Phe 

260 265 270 
Gly Gly His Asp Pro- Ser Val Ile Ser Pro Ser Thr Asp Met Asn Ile 

275 280 285 
Tyr Asn Lys Ala Leu. Gln Asn Phe Gln Asp Ile Ala Asn Arg Leu Asn 

290 295 300 
Ile Val Ser Ser Ala Gln Gly Ser Gly Ile Asp Ile Ser Leu Tyr Lys 
305 	 310 315 320 
Gln Ile Tyr Lys Asn Lys Tyr Asp Phe Val Glu Asp Pro Asn Gly. Lys 

325 330 335 
Tyr Ser Val Asp Lys Asp Lys Phe Asp Lys Leu Tyr Lys Ala Leta Met 

340 345 350 
Phe Gly Phe Thr Glu Thr Asn Leu Ala Gly Glu Tyr Gly Ile Lys Thr 

355 360 365 
Arg Tyr Ser Tyr Phe Ser Glu Tyr Leu Pro Pro Ile Lys Thr Glu Lys 
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370 375 380 
Leu Leu Asp Asn Thr Ile Tyr Thr Gln Asn Glu Gly Phe Asn Ile Ala 
385 390 395 400 
Ser Lys Asn Leu Lys Thr Glu Phe Asn Gly Gln Asn Lys Ala val Asn 

405 410 415 
Lys Glu Ala Tyr Glu Glu Ile Ser Leu Glu His Leu Val Ile Tyr Arg 

420 425 430 
Ile Ala met-Cys Lys Pro Val Met Tyr Lys Asn Thr Gly Lys Ser Glu 

435 . 440 445 
Gln Cys Ile Ile Val Asn Asn Glu Asp Leu Phe Phe Ile Ala Asn Lys 

450 455 460 
Asp Ser Phe Ser Lys Asp Leu Ala Lys Ala Glu Thr Ile Ala Tyr Asn 
465 470 475 480 
Thr Gln Asn Asn Thr Ile Glu Asn Asn Phe Ser Ile Asp Gln Leu Ile 

485 490 495 
Leu Asp Asn Asp Leu Ser Ser Gly Ile Asp Leu Pro Asn Glu Asn Thr 

500 505 510 
Glu Pro Phe Thr Asn Phe Asp Asp Ile Asp Ile Pro Val Tyr Ile Lys 

515 520 525 
Gln Ser Ala Leu Lys Lys Ile Phe val Asp Gly Asp Ser Leu Phe Glu 

530 535 540 
Tyr Leu His Ala Gln Thr Phe Pro Ser Asn Ile Glu Asn Leu Gln Leu 
545 550 555 , 560 
Thr Asn Ser Leu Asn Asp Ala Leu Arg Asn Asn Asn Lys Val Tyr Thr 

565 570 575 
Phe Phe Ser Thr Asn Lein Val Glu. Lys Ala Asn Thr val Val Gly Ala 

580 585 590 
Ser Leu Phe Val Asn Trp Val Lys Gly val Ile Asp Asp Phe Thr ser 

595 600 605 
Glu Ser Thr Gln Lys Ser Thr Ile Asp Lys Val Ser Asp Val Ser Ile 

610 . 615 620 
Ile Ile Pro Tyr Ile Gly Pro Ala Leu Asn Val Gly Asn Glu Thr Ala 
625 630 ' 635 640 
Lys Glu Asn Phe Lys Asn Ala Phe Glu Ile Gly Gly Ala Ala Ile Leu 

645 650 655 
Met Glu Phe Ile Pro Glu Leu Ile Val Pro Ile Val Gly Phe Phe Thr 

660 665 670 
Leu Glu Ser Tyr Val Gly Asn Lys Gly His Ile Ile Met Thr Ile Ser 

675 680 685 
Asn Ala Leu Lys Lys Arg Asp Gln Lys Trp Thr Asp Met Tyr Gly Leu 

690 695 700 
Ile Val 	Ser Gin Trp Lein Ser Thr Val Asn Thr Gln Phe Tyr Thr Ile 
705 710 715 720 
Lys Glu-Arg-Met.Tyr Asn Ala Leu Asn Asn Gln Ser Gln Ala Ile Glu 

725 730 735 
Lys Ile Ile Glu Asp Gln Tyr Asn Arg Tyr Ser Glu Glu Asp Lys Met 

740 745 750 
Asn Ile Asn Ile Asp Phe Asn Asp Ile Asp Phe Lys Leu Asn Gln Ser 

755 760 765 
Ile Asn Leu Ala Ile Asn Asn Ile Asp Asp Phe Ile Asn Gln cys Ser 

770 775 780 
Ile Ser Tyr Leu Met Asn Arg Met Ile Pro Leu Ala Val Lys Lys Leu 
785 790 795 800 
Lys Asp Phe Asp Asp Asn Leu Lys Arg Asp Leu Leu Glu Tyr Ile Asp 

805 810 815 
Thr Asn Glu Leu Tyr Lei n Leu Asp Glu Val Asn Ile Leu Lys Ser Lys 

820 825 830 
val Asn Arg His Leu Lys Asp Ser Ile Pro Phe Asp Leu Ser Leu Tyr 

835 840 845 
Thr Lys Asp Thr Ile Leu Ile Gln val Phe Asn Asn Tyr Ile ser Asn 

850 855 860 - 
Ile ser Ser Asn Ala Ile Leu Ser Leu Ser Tyr Arg Gly Gly Arg Leu 
865 870 875 880 
Ile Asp ser Ser Gly Tyr Gly Ala Thr Met Asn Val Gly Ser Asp val 

885 890 895 
Ile Phe Asn Asp Ile Gly Asn Gly Gln Phe Lys Leu Asn Asn Ser Glu 

900 905 910 
Asn Ser Asn Ile Thr- Ala His Gln Ser.  Lys Phe Val Val Tyr Asp Ser 
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915 	 ' 	920- 	 925 
Met Phe Asp Asn Phe Ser Ile Asn Phe Trp val Arg Thr Pro Lys Tyr 

930 	 935 	 940 
Asn Asn Asn Asp Ile Gin Thr Tyr Leu Gln Asn Glu Tyr Thr Ile Ile 
945 	. 	 950 	 955 	 960 
Ser Cys Ile Lys Asn Asp Ser Gly Trp Lys Val 	Ser Ile Lys Gly Asn 
• 965 	 970 	 975 
Arg Ile Ile Trp Thr Leu Ile Asp Val Asn Ala Lys Ser Lys Ser Ile 

980. 	 985 	 990. 
Phe Phe Glu Tyr Ser Ile Lys Asp Asn Ile Ser Asp Tyr .  Ile Asn Lys 

995 	 1000 	 1005 
Trp Phe Ser Ile Thr Ile Thr Asn Asp Arg Leu Gly Asn Ala Asn Ile 

1010 	 . 	1015 	 1020. 
Tyr Ile Asn Gly Ser Leu Lys Lys Ser Glu Lys Ile Lein Asn Leu Asp 
1025 	 1030 	 1035 	 1040 
Arg Ile Asn Ser Ser Asn Asp Ile Asp Phe Lys Leu Ile Asn Cys Thr 

1045 	 1050 	 1055 
Asp Thr Thr Lys Phe Val Trp Ile Lys Asp Phe Asn Ile Phe Gly Arg 

1060 	 1065 	. 	• 	1070 
Glu Leu Asn Ala Thr Glu Val ser Ser Leu Tyr Trp Ile Gin ser Ser 

1075 	 1080 	 1085 
Thr Asn Thr Leu Lys Asp Phe Trp Gly Asn Pro Leu Arg Tyr Asp Thr 

1090 	 1095 	 1100 
Gln Tyr Tyr teu Phe Asn Gln Gly Met Gln Asn Ile Tyr Ile Lys Tyr 
1105 	 1110 	• 	 1115 	 1120 
Phe Ser Lys Ala Ser met Gly Glu. Thr Ala Pro Arg Thr Asn Phe Asn 

1125 	' 	- 	- 	1130 	 1135 
Asn Ala Ala Ile Asn Tyr Gln Asn Leu Tyr Leu Gly Leu Arg- Phe Ile 

1140 	 1145 	 1150 
Ile Lys Lys Ala Ser Asn Ser Arg Asn Ile Asn Asn Asp Asn Ile val 

1155 	. 	1160 	 1165 
Arg Glu Gly Asp Tyr lie Tyr Leu Asn Ile Asp Asn Ile Ser Asp Glu 

1170 	 1175 	 1180 
Ser Tyr Arg val Tyr val Leu val Asn ser Lys Glu Ile Gln Thr Gln 
1185 	 1190 	 1195 	 1200 
Leu Phe Leu Ala Pro Ile Asn Asp Asp Pro Thr Phe Tyr Asp val Leu 

• 1205 	 1210 	 • 1215 
Gin Ile Lys Lys Tyr Tyr Glu Lys Thr Thr Tyr Asn Cys Gin Ile Leu 

1220 	 1225 	 1230 
Cys Glu Lys Asp Thr Lys Thr Phe Gly Leu Phe Gly Ile Gly Lys Phe- 

1235 - 	 1240 	 1245 
Val Lys Asp Tyr Gly Tyr Val Trp Asp Thr Tyr Asp Asn Tyr Phe Cys 

1250 	 1255 	 1260 
Ile Ser -Gln Trp. Tyr Leu Arg Arg Ile Ser Glu Asn Ile Asn Lys Leu 
1265 	 - 1270 	 1275 	 1280 
Arg Leu Gly Cys Asn Trp Gin Phe Ile Pro Val Asp Glu Gly Trp Thr, 

1285 	 1290 	 1295 
Glu 

<210> 8 
<211> 1315 
<212> PRT 
<213> Clostridiumtetani 

<400> 8 	• 
Met Pro Ile Thr Ile Asn Asn Phe Arg Tyr Ser Asp Pro Val Asn Asn 
1 	 5 	 10 	 15 
Asp Thr Ile Ile Met Met Glu Pro Pro Tyr Cys Lys Gly Leu Asp Ile 

20 	 25 	• 	- 	- 	- 	- 	30 	. 
Tyr Tyr Lys Ala Phe Lys Ile Thr Asp Arg Ile Trp Ile Val Pro Glu 

35 	 40- 	 45 
Arg Tyr Glu Phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro ser Ser 

50 	 55 	 . 	60 
Leu Ile Glu Gly Ala Ser Glu Tyr Tyr Asp Pro Asn Tyr Leu Arg Thr 
65 	 70 	 75 	 80 
Asp Ser Asp Lys Asp"Arg Phe Leu Gln Thr Met Val Lys Leu Phe Asn 
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85 90 95 
Arg Ile Lys Asn Asn Val Ala Gly Glu Ala Leu Leu Asp Lys Ile Ile 

100 105 110 
Asn Ala Ile Pro Tyr Leu Gly Asn Ser Tyr Ser Leu Leu Asp Lys Phe 

115 120 125 
Asp Thr Asn Ser Asn Ser val Ser Phe Asn Leu Leu Glu Gin Asp Pro 

130 135 140 
Ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu Ile Ile Phe 
145 150 155 . 160 
Gly Pro Gly Pro val 	Lein Asn Lys Asn Glu Val Arg Gly Ile Val Leu 

165 170 175 
Arg val Asp Asn Lys Asn Tyr Phe Pro Cys Arg Asp Gly Phe Gly Ser 

180 185 190 
Ile Met Gln Met Ala Phe Cys Pro Glu Tyr val 	Pro Thr Phe Asp Asn 

195 . 200 205 
val 	Ile Glu Asn Ile Thr Ser Leu Thr Ile Gly Lys Ser Lys Tyr Phe 

210 215 220 
Gin Asp Pro Ala Leu Leu Leu Met His Giu Leu Ile His val Leu His 
225 230 235 240 
Gly Leu Tyr Gly Met Gln Val Ser Ser His Glu Ile Ile Pro. Ser Lys 

245 250 255 
Gln Glu Ile Tyr Met Gln His Thr Tyr Pro Ile Ser Ala Glu Glu Leu 

260 265 270 
Phe Thr Phe Gly Gly Gln Asp Ala Asn Leu Ile Ser Ile Asp Ile Lys 

275 280 285 
Asn Asp Leu Tyr Glu Lys Thr Leu. Asn Asp Tyr Lys Ala Ile Ala Asn 

290 295 300 
Lys Leu Ser Gln val Thr Ser Cys Asn Asp Pro Asn Ile Asp Ile Asp 
305 310 315 320 
ser Tyr Lys Gin Ile Tyr Gln Gln Lys Tyr Gln Phe Asp Lys Asp Ser 

325 330 335 
Asn Gly Gin Tyr Ile Val Asn Giu Asp Lys Phe Gln Ile Lea Tyr Asn 

340 345 350 
Ser Ile Met Tyr Gly Phe Thr Glu Ile Glu Leu Gly Lys Lys Phe Asn 

355 360 365 
Ile Lys Thr Arg Leu Ser Tyr Phe Ser Met Asn His Asp Pro Val Lys 

370 375 380 
Ile Pro Asn Lea Leta Asp Asp Thr Ile Tyr Asn Asp Thr Glu Gly Phe 
385 390 395 400 
Asn Ile Glu Ser Lys Asp Leu Lys Ser Glu Tyr Lys Gly Gin Asn Met 

405 410 415 
Arg Val Asn Thr Asn Ala Phe Arg Asn Val Asp Gly Ser Gly Leu Val 

420 425 430 
Ser Lys-Leu Ile. Gly Leu Cys Lys Lys Ile Ile Pro Pro Thr Asn Ile 

435 ' 440 445 
Arg Glu Asn Leu Tyr Asn Arg Thr Ala Ser Leu Thr Asp Leu Gly Gly 

450 455 460 
Glu Leu Cys Ile Lys Ile Lys Asn Glu Asp Lein Thr Phe Ile Ala Glu 
465 470 475 , 480 
Lys Asn Ser Phe Ser Glu Glu Pro Phe Gln Asp Glu Ile Val ser Tyr 

485 490 495 
Asn Thr Lys Asn Lys Pro Leu Asn Phe Asn Tyr Ser Leta Asp Lys Ile 

500 505 510 
Ile Val Asp Tyr Asn Leu Gln Ser Lys Ile Thr Leu Pro Asn Asp Arg 

515 520 525 
Thr Thr Pro Val Thr Lys Gly Ile Pro Tyr Ala Pro Glu Tyr Lys ser 

530 535 540 
Asn Ala Ala Ser Thr. Ile Glu Ile His Asn Ile Asp Asp Asn Thr Ile 
545 550 555 560 
Tyr Gln Tyr Leu Tyr Ala Gin Lys Ser Pro Thr Thr Leu Gln Arg Ile 

565 570 - 575 _ 
Thr Met Thr Asn ser val Asp Asp Ala Leu Ile Asn Ser Thr Lys Ile 

580 585 590 
Tyr Ser Tyr Phe Pro Ser Val Ile ser Lys val Asn Gln Gly Ala Gln 

595 600 605 
Gly Ile Leu Phe Leu Gln Trp Val Arg Asp Ile Ile Asp Asp Phe Thr 

610 615 620 
Asn Glu Ser Ser Gln Lys Thr Thr Ile Asp Lys Ile Ser Asp val Ser 
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625 	 630 	 635 	 640 
Thr Ile val Pro Tyr Ile Gly Pro Ala Leu Asn Ile Val Lys Gln Gly 

645 	 650 	 655 
Tyr Glu Gly Asn Phe Ile Gly Ala Leu Glu Thr Thr Gly Val val Leu 

660 	 665 	 670 
Leu Leu Glu Tyr Ile Pro Glu Ile Thr Leu Pro Val Ile Ala Ala Leu 

675 	 680 	 685 
Ser Ile Ala Glu Ser Ser Thr Gin Lys Glu Lys Ile Ile Lys Thr tie 

690 	 695 	 700  
Asp Asn Phe Leu 61u Lys Arg Tyr Glu Lys Trp Ile Glu Val Tyr Lys 
705 	 710 	 715 	 720 
Leu Val Lys Ala Lys Trp Leu Gly Thr Val Asn Thr Gin Phe Gln Lys 

725 	 730 	 735 
Arg Ser Tyr Gin Met Tyr Arg Ser Leu Glu Tyr Gln Val Asp Ala Ile 

740 	 745 	 750 
Lys Lys Ile Ile Asp Tyr Glu Tyr Lys Ile Tyr Ser Gly Pro Asp Lys 

755 	 760 	 765 
Glu Gln Ile Ala Asp Glu Ile Asn Asn Leu Lys Asn Lys Leu Glu Glu 

770 	' 	 775 	 780 
Lys. Ala Asn Lys Ala Met Ile Asn Ile Asn Ile Phe. Met Arg Glu Ser 
785 	 790 	 795 	 800 
Ser Arg Ser Phe Leu Val Asn Gln Met Ile Asn Glu Ala Lys Lys Gln 

805 	 810 	 815 
Leu Leu Glu Phe Asp Thr Gln Ser Lys Asn Ile Lein Met Gin Tyr Tie 

820 	 825 	 830 
Lys Ala Asn Ser Lys Phe Ile Gly.  Ile Thr Glu Leu Lys Lys Leu Glu 

835 	 840 	 845 
Ser Lys Ile Asn Lys val Phe Ser Thr Pro Ile Pro Phe ser Tyr Ser 

850 	 855 	 860 
Lys Asn Leu Asp Cys Trp Val.  Asp Asn Glu Glu Asp Ile Asp val Ile 
865 	 870 	 875 	 880 
Leta Lys Lys Ser Thr Ile Leu Asn Leu. Asp Ile Asn Asn Asp Ile Ile 

885 	 890 	 895 
ser Asp Ile Ser Gly Phe Asn Ser Ser Val Ile Thr Tyr Pro Asp Ala 

900 	 905 	 910 
Gln Leu Val Pro Gly Ile Asn Gly Lys Ala Ile His Leu Val Asn Asn 

915 	 920 	 925 
Glu Ser ser Glu val Ile Val His Lys Ala Met Asp Ile Giu Tyr Asn 

930 	 935 	 940 
Asp Met Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg val Pro Lys 
945 	 950 	 955 	 960 
Val Ser Ala Ser His Leu Glu Gln Tyr Gly Thr Asn Glu Tyr ser Ile 

965 	 970 	 975 
Ile Ser Ser Met Lys Lys His Ser Leu Ser Ile Gly Ser Gly Trp Ser 

980 	 985 	 990 
Val Ser Leu Lys Gly Asn Asn Leu Ile Trp Thr Leu Lys Asp Ser Ala 

995 	 1000 	 1005 
Giy Glu val. Arg Gin Ile Thr Phe Arg Asp Lela Pro Asp Lys Phe Asn 

1010 	 1015 	 1020  
Ala Tyr Leu Ala Asn Lys Trp Val Phe Ile Thr Ile Thr Asn.Asp Arg 
1025 	 1030 ' 	 1035 	 1040 
Leu ser ser Ala Asn Lea Tyr Ile Asn Gly val Leu Met Gly ser Ala 

1045 	 1050 	 1055 
Glu Ile Thr Gly Leu Gly Ala Ile Arg Glu Asp Asn Asn Ile Thr Leu 

1060 	 1065 	 1070 
Lys Leu Asp Arg Cys Asn Asn Asn Asn Gln Tyr Val Ser Ile Asp Lys 

1075 	 1080 	 1085 
Phe Arg Ile Phe Cys .Lys Ala Leu Asn Pro Lys Glu Ile Glu Lys Leu 

1090 	 1095 	 1100 
Tyr Thr Ser Tyr Leu Ser Ile Thr Phe Leu Arg Asp Phe Trp Giy Asn 
1105 	 1110 	 1115 	- 	 1120 
Pro Leu Arg Tyr Asp Thr Glu Tyr Tyr Leu Ile Pro Val Ala ser Ser 

1125 	 1130 	 1135 
Ser Lys Asp Val Gln Leu Lys Asn Ile Thr Asp Tyr Met Tyr Leu Thr 

1140 	 1145 	 1150 
Asn Ala Pro Ser Tyr Thr Asn Gly Lys Leta Asn Ile Tyr Tyr Arg Arg 

1155 	 1160 	 1165 
Leu Tyr Asn Gly Leu'Lys Phe Ile Ile Lys Arg Tyr Thr Pro Asn Asn 
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1170 1175 1180 
Glu Ile Asp ser Phe val Lys Ser Gly Asp Phe Ile Lys Leu Tyr Val 
1185 	 1190 1195 1200 
Ser Tyr Asn Asn Asn Glu His Ile Val Gly Tyr Pro Lys Asp Gly Asn 

1205 1210 1215 
Ala Phe Asn Asn Leu Asp Arg Ile Leu Arg val Gly Tyr Asn Ala Pro 

1220 1225 1230 
Gly Ile Pro Leu Tyr Lys Lys. Met Glu Ala Val Lys Leu Arg Asp Leu 

1235 1240 1245 
Lys Thr Tyr Ser Val Gln Leu Lys Leu Tyr Asp Asp Lys Asn Ala Ser 

1250 1255 1260 
Leu Gly Leu Val Gly Thr His Asn Gly Gln Ile Gly Asn Asp Pro Asn 
1265 	 1270 1275 1280 
Arg Asp Ile Leu Ile Ala Ser Asn Trp Tyr Phe Asn His Leu Lys Asp 

1285 1290 1295 
Lys Ile Leu Gly Cys Asp Trp Tyr Phe Val Pro Thr Asp Glu Gly Trp 

1300 1305 1310 
Thr Asn Asp 

1315 

<210> 9 
<211> 1268 
<212> PRT 
<213> Clostridium baratii 

<400> 9 
met Pro Val Asn Ile Asn Asn Phe Asn Tyr Asn Asp Pro Ile Asn Asn 
1 	 5 10 15 

Thr Thr Ile Leu Tyr Met Lys Met Pro Tyr Tyr Glu Asp ser Asn Lys 
20 25 30 

Tyr Tyr Lys Ala Phe Glu Ile Met Asp Asn val Trp Ile Ile Pro Glu 
35 40 45 

Arg Asn Ile Ile Gly. Lys Lys Pro Ser Asp Phe Tyr Pro Pro Ile Ser 
50 55 60 

Leu Asp Ser Gly Ser Ser Ala Tyr Tyr Asp Pro Asn Tyr Leu Thr Thr 
65 	 70 _ 75 80 
Asp Ala Glu Lys Asp Arg. Phe Leu Lys Thr val Ile Lys Leu Phe Asn 

85 90 95 
Arg Ile Asn Ser Asn Pro Ala Gly Gln Val Leu Leu Glu Glu Ile Lys 

100 105 110 
Asn Gly Lys Pro Tyr Lein Gly Asn Asp His Thr Ala Val Asn Glu Phe 

115 120 125 
Cys Ala-Asn Asn Arg Ser Thr Ser Val Glu Ile Lys Glu Ser Asn Gly 

130 135 140  
Thr Thr Asp Ser Met Leu Leu Asn Leu Val Ile Leu Gly Pro Gly Pro 
145 	 150 155 160 
Asn Ile Leu Glu Cys Ser Thr Phe Pro Val Arg Ile Phe Pro Asn Asn 

165 170 175 
Ile Ala Tyr Asp Pro Ser Glu Lys Gly Phe Gly Ser Ile Ginteu Met 

180 	' 185 190 
Ser Phe Ser Thr Glu Tyr Glu Tyr Ala Phe Asn Asp Asn Thr Asp Leu 

195 200 205 
Phe Ile Ala Asp Pro Ala Ile Ser Leu Ala His Glu Leu Ile His Val 

210 215 220 
Leu His Gly Leu Tyr Gly Ala Lys Gly Val Thr Asn Lys Lys Val Ile 
225 	 230 235 240 
Glu Val Asp Gln Gly Ala Leu met Ala Ala Glu Lys Asp Ile Lys Ile 

245 250 255 
Glu Glu Phe Ile Thr Phe Gly Gly Gin Asp Leu Asn Ile Ile Thr Asn 

260 265 - 270 
Ser Thr Asn Gln Lys Ile Tyr Val Ile Leu Leu Ser Asn Tyr Thr. Ala 

275 280 285 
Ile Ala Ser Arg Leu Ser Gin val Asn Arg Asn Asn Ser Ala Leu Asn 

290 295 300 
Thr Thr Tyr Tyr Lys Asn Phe Phe Gin Trp Lys Tyr Giy Leu Asp Gln 
305 	 310 315 320 
Asp Ser Asn Gly Asn Tyr Thr Val Asn Ile Ser Lys Phe Asn Ala Ile 
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325 330 335 
Tyr Lys Lys Leu Phe Ser.Phe Thr Glu Cys Asp Leu Ala Gln Lys Phe 

340 345 350 
Gln Val Lys Asn Arg Ser Asn Tyr Leu Phe His Phe Lys Pro Phe Arg 

355 360 365 
Leu Leu Asp Leu Leu Asp Asp Asn Ile Tyr Ser Ile Ser Glu Gly Phe 

370 375 380 
Asn Ile Gly Ser Leu Arg Val Asn Asn Asn Gly Gin Asn Ile Asn Leu 
385 390 395 , 400 
Asn Ser Arg Ile Val Gly Pro Ile Pro Asp Asn Gly Leu Val Glu Arg 

405 410 415 
Phe Val Gly Leu Cys Lys Ser Ile Val Ser Lys Lys Gly Thr Lys Asn 

420 425 430 
Ser Leu Cys Ile Lys Val Asn Asn Arg Asp Leu Phe Phe Val Ala Ser 

435 440 445 
Giu Ser Ser Tyr Asn Glu Asn Gly Ile Asn Ser Pro Lys Glu Ile Asp 

450 . 455 460 
Asp Thr Thr Ile Thr Asn Asn Asn Tyr Lys Lys Asn Leu Asp Glu val 
465 470 475 480 
Ile. Leu Asp Tyr Asn Ser Asp Ala Ile Pro Asn Leu. Ser Ser Arg Leu 

485 490 495 
Lein Asn Thr Thr Ala Gln Asn Asp Ser Tyr Val Pro Lys Tyr Asp Ser 

500 505 510 
Asn Gly Thr Ser Giu Ile Lys Glu Tyr Thr val Asp Lys Leu Asn val 

515 . - 520 525  

Phe Phe Tyr Leu Tyr Ala Gln Lys.  Ala Pro Glu Gly Glu Ser Ala Ile 
- 	530 535. - 540 
ser Leu Thr Ser Ser Val Asn Thr Ala LeU Leu Asp Ala Ser Lys val 
545 550 	. 555 560 
Tyr Thr Phe Phe Ser Ser Asp Phe Ile Asn Thr Val Asn Lys Pro val 

565 570 575 
Gln Ala Ala Leu. Phe Ile Ser Trp Ile Gin Gin Val Ile Asn Asp Phe 

580 - - 585 590 
Thr Thr Glu Ala Thr Gin Lys Ser Thr Ile Asp Lys Ile Ala Asp Ile 

595 600 605 
Ser Leu Ile Val Pro Tyr Val Gly Leu Ala Leu Asn Ile Gly Asn Glu 

610 615 620 
Val Gin Lys Gly Asn Phe Lys Glu Ala Ile Glu Leu Leu Gly Ala Gly 
625 630 - 635 640 
Ile Leu Lein Giu Phe Val Pro Glu Leu Leu Ile Pro Thr Ile Leu val 

645 650 655 
Phe Thr Ile Lys Ser Phe. Ile Asn Ser Asp Asp Ser Lys Asn Lys Ile 

660 665 670 
Ile Lys-Ala Ile Asn Asn Ala Leu Arg Glu Arg Giu Leu Lys Trp Lys 

675 " 680 - 685 
Glu Val Tyr Ser Trp Ile val Ser Asn Trp Leu Thr Arg Ile Asn Thr 

690 695 700 
Gin Phe Asn Lys Arg Lys Glu Gln Met Tyr Gin Ala Leu Gin Asn Gin 
705 710 715 720 
val. Asp Gly Ile Lys Lys Ile Ile Glu Tyr Lys Tyr Asn Asn Tyr Thr 	' 

725 	- 730 735 
Leu Asp Glu Lys Asn Arg Leu Arg Ala Glu Tyr Asn Ile Tyr Ser Ile 

740 745 750 
Lys Giu Glu Leu Asn Lys Lys Val Ser Leu Ala Met Gln Asn Ile Asp 

755 760 765 
Arg Phe Leu Thr Glu Ser Ser Ile Ser Tyr Leu Met Lys Leu Ile Asn 

770 775 780 
Glu Ala Lys Ile Asn.Lys Leu Ser Glu Tyr Asp Lys Arg val Asn Gin 
785 790 795 800 
Tyr Leu Leu Asn Tyr Ile Leu Glu Asn Ser Ser Thr Leu Gly Thr Ser 

805 810 . 815 
ser val 	Pro Glu Leu Asn Asn Leu Val Ser Asn Thr Leu Asn Asn. ser 

820 825 830 -- 
Ile Pro Phe Giu Leu Ser Glu Tyr Thr Asn Asp Lys Ile Leu Ile His 

835 840 - 845 
Ile. Leu Ile Arg Phe Tyr Lys Arg Ile Ile Asp Ser Ser Ile. Leu Asn 

850 855 860 
Met Lys Tyr Glu Asn-Asn Arg Phe Ile Asp Ser Ser Gly Tyr Gly Ser 
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865 	 870 	 875 880 
Asn Ile Ser Ile Asn Gly Asp Ile Tyr Ile Tyr Ser Thr Asn Arg Asn 

885 	 890 	 895 
Gln Phe Gly Ile Tyr Ser Ser Arg Leu Ser Glu val Asn Ile Thr Gln 

900 	 905 	 910 
Asn Asn Thr Ile Ile Tyr Asn Ser Arg Tyr Gln Asn Phe Ser Val ser 

915 	 920 	 925 
Phe Trp Val'Arg Ile Pro Lys Tyr Asn Asn Lein Lys Asn Leu Asn Asn 

930 	 935 	 940 
Glu Tyr Thr Ile Ile Asn Cys Met Arg Asn Asn Asn Ser Gly Trp Lys 
945 	 950 	 955 960 
Ile Ser Leu Asn Tyr Asn Asn Ile Ile Trp Thr Leu Gln Asp Thr Thr 

965 	 970 	 975 
Gly Asn Asn Gin Lys Leu Val Phe Asn Tyr Thr Gln Met Ile Asp Ile 

980 	 985 	 990 
Ser Asp Tyr Ile Asn Lys Trp Thr Phe Val Thr Ile Thr Asn Asn Arg 

995 	 1000 	 1005 
Leu Gly His Ser Lys Leu Tyr Ile Asn Gly Asn Leu Thr Asp Gln Lys 

1010 	 1015 	 1020 
Ser Ile Leu Asn Leu Gly Asn Ile His Val Asp Asp Asn Ile Leu Phe 
1025 	 1030 	 1035 1040 
Lys Ile Val Gly Cys Asn Asp Thr Arg Tyr Val Gly Ile Arg Tyr Phe 

1045 	 1050 	 1055 
Lys Ile Phe Asn Met Glu Leu Asp Lys Thr Glu Ile Glu Thr Leu Tyr 

1060 	 1065 	 1070 
His Ser Glu Pro Asp Ser Thr Ile. Leu Lys Asp Phe Trp Gly Asn Tyr 

1075 	 ' 	1080 	 1085 
Leu Leu Tyr Asn Lys Lys Tyr Tyr Lein Leu Asn Leu Leu Lys Pro Asn 

1090 	 1095 	 1100 
Met Ser Val Thr Lys Asn ser Asp Ile Leu Asn Ile Asn Arg Gln Arg 
1105 	 1110 	 1115 1120 
Giy Ile Tyr Ser Lys Thr Asn Ile Phe Ser Asn Ala Arg Leu Tyr Thr 

1125 	 1130 	 1135 
Giy Val Glu Val Ile Ile Arg Lys Val Gly Ser Thr Asp Thr Ser Asn 

1140 	 1145 	 1150 
Thr Asp Asn Phe Val Arg Lys Asn Asp Thr Val Tyr Ile Asn val Val 

1155 	 1160 	 1165 
Asp Gly Asn ser Glu Tyr Gln Leu Tyr Ala Asp val Ser Thr Ser Ala 

1170 	 1175 	 1180 
Val Glu Lys Thr Ile Lys Leu Arg Arg Ile Ser Asn Ser Asn Tyr Asn 
1185 	 1190 	 1195 1200 
Ser.  Asn Gln Met Ile Ile Met Asp Ser Ile Gly Asp Asn Cys Thr met 

1205 	 1210 	 1215 
Asn Phe-Lys Thr. Asn Asn Gly Asn Asp Ile Gly Leu Leu Gly Phe HiS 

1220 	 1225 	 1230 
Leu Asn Asn Leu Val Ala Ser Ser Trp Tyr Tyr Lys Asn Ile Arg Asn 

1235 	 1240 	 1245 
Asn Thr Arg Asn Asn Gly Cys Phe Trp Ser Phe Ile Ser Lys Glu His 

1250 	 1255 	 1260 
Giy Trp Gln Glu 
1265 

<210> 10 
<211> 1251 
<212> PRT 
<213> Clostridium bu y icum 

<400> 10 
met Pro Thr Ile Asn Ser Phe Asn Tyr Asn Asp Pro Val Asn Asn Arg 
1 	 5 	 10 	 - 	15 

Thr Ile Leu Tyr Ile Lys Pro Gly Gly Cys Gin Gln Phe Tyr Lys ser 
20 	 25 	 30 

Phe Asn Ile Met Lys Asn Ile Trp Ile Ile Pro Glu Arg Asn Val Ile 
35 	 40 	 45 

Gly Thr Ile Pro Gln Asp Phe Leu Pro Pro Thr Ser Leu Lys Asn Gly 
50 	 55 	 60 

Asp Ser ser Tyr Tyr Asp Pro Asn Tyr. Leu Gln Ser Asp Gin Glu Lys 
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65 70 75 80 
Asp Lys Phe Leu Lys Ile Val Thr Lys Ile Phe Asn Arg Ile Asn Asp 

85 90 95 
Asn Leu Ser Gly Arg Ile Leu Leu Glu Glu Leu Ser Lys Ala Asn Pro 

100 105 110 
Tyr Leu Gly Asn Asp Asn Thr Pro Asp Gly Asp Phe Ile Ile Asn Asp 

115 120 125 
Ala Ser Ala - Val Pro Ile Gln Phe Ser Asn Gly Ser Gln Ser Ile Leu 

130 135 140  
Leu Pro Asn Val Ile Ile Met Gly Ala Glu Pro Asp Leu Phe Glu Thr 
145 150 155 ' 160 
Asn Ser Ser Asn Ile Ser Leu Arg Asn As❑ Tyr Met Pro Ser Asn His 

165 170 175 
Gly Phe Gly Ser Ile Ala Ile Val Thr Phe Ser Pro Glu Tyr ser Phe 

180 185 190 
Arg Phe Lys Asp Asn Ser Met Asn Glu Phe Ile Gln Asp Pro Ala Leu 

195 200 205 
Thr Leu Met His Glu Leu Ile His Ser Leu His Gly Leu Tyr Gly Ala 

210 215 220 
Lys. Gly Ile Thr Thr Lys Tyr Thr Ile Thr Gln Lys Gin Asn Pro Leu 
225 230 235 240 
Ile Thr Asn Ile Arg Gly Thr Asn Ile Glu Glu Phe Leu Thr Phe Gly 

245 250 255 
Gly Thr Asp Leu Asn Ile Ile Thr Ser Ala Gin Ser Asn Asp Ile.Tyr 

260 265 270 
Thr Asn Leu Leu Ala Asp Tyr Lys.  Lys Ile Ala Ser Lys Leu Ser Lys 

275 280 285 
Val Gln val Ser Asn Pro Leu Leu Asn Pro Tyr Lys Asp val Phe Glu 

290 295 300 
Ala Lys Tyr Gly Leu Asp Lys Asp Ala Ser Gly Ile Tyr Ser val Asn 
305 310 315 320 
Ile Asn Lys Phe Asn Asp Ile Phe Lys Lys •Leu Tyr Ser Phe Thr Glu 

325 330 335 
Phe Asp Leu Ala Thr Lys Phe Gln Val Lys Cys Arg Gin Thr Tyr Ile 

340 345 350 
Gly Gln Tyr Lys Tyr Phe Lys Leu Ser Asn Leu Leu Asn Asp Ser Ile 

355 360 365 
Tyr Asn Ile Ser Glu Gly Tyr Asn Ile Asn Asn Leu Lys Val Asn Phe 

370 375 380 
Arg Gly Gln Asn Ala Asn Leu Asn Pro Arg Ile Ile Thr Pro Ile Thr 
385 390 395 400 
Gly Arg Gly Leu val Lys Lys Ile Ile Arg Phe Cys Lys Asn Ile Val 

405 410 415 
Ser Val-Lys Gly Ile Arg Lys Ser Ile Cys Ile Glu Ile Asn Asn Gly 

420 425 430 
Glu Leu Phe Phe Val Ala Ser Glu Asn Ser Tyr Asn Asp Asp Asn Ile 

435 440 445 
Asn Thr Pro Lys Glu Ile Asp Asp Thr Val Thr Ser Asn Asn Asn Tyr 

450 455 460 
Glu Asn Asp Leu Asp Gin val Ile Leu Asn Phe Asn ser Glu ser Ala 
465 470 475 480 
Pro Gly Leu Ser Asp Glu Lys Leu Asn Leu Thr. Ile Gln Asn Asp Ala 

485 490 495 
Tyr Ile Pro Lys Tyr Asp Ser Asn Gly Thr Ser Asp Ile Glu Gln His 

500 505 510 
Asp val Asn Glu Leu Asn Val Phe Phe Tyr Leu Asp Ala Gln Lys Val 

515 520 525 
Pro Glu Gly Glu Asn. Asn Val Asn Leu Thr Ser Ser Ile Asp Thr Ala 

530 535 540 
Leu Leu Glu Gln Pro Lys Ile Tyr Thr Phe Phe Ser Ser Glu Phe Ile 
545 550 555 	- 560 
Asn Asn val Asn Lys Pro Val Gln Ala Ala Leu Phe Val Gly Trp. Ile 

565 570 575 
Gln Gln Val Leu Val Asp Phe Thr Thr Glu Ala Asn Gln Lys Ser Thr 

580 585 590 
Val Asp Lys Ile Ala Asp Ile Ser Ile Val val Pro Tyr Ile Gly Leu 

595 600 605 
Ala Leu Asn Ile Gly•Asn Glu Ala Gln Lys Gly Asn Phe Lys Asp Ala 
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610 	 615 	 620 
Leu Glu Leu Leu Gly Ala Gly Ile Leu Leu Glu Phe Glu Pro Glu Leu 
625 	 630 	 635 	 640 
Leu Ile Pro Thr Ile Leu val Phe Thr Ile Lys Ser Phe Leu Gly Ser 

645 	 650 	 655 
ser Asp Asn Lys Asn Lys val Ile Lys Ala Ile Asn Asn Ala Leu Lys 

660 	 665 	 670 
Glu Arg Asp Glu Lys Trp Lys Glu Val Tyr Ser Phe Ile Val Ser Asn 

675 	 680 	 685  
Trp Met Thr Lys Ile Asn Thr Gln Phe Asn Lys Arg Lys Glu Gin Met 

690 	 695 	 700 
Tyr Gln Ala Leu Gln Asn Gin Val Asn Ala Leu Lys Ala Ile Ile Glu 
705 	 710 	 715 	 720 
Ser Lys Tyr Asn Ser Tyr Thr Leu Glu Glu Lys Asn Glu Leu Thr Asn 

725 	 730 	 735 
Lys Tyr ASp Ile Glu Gln Ile Glu Asn Glu Leu Asn Gln Lys val Ser 

740 	. 	 745 	 750 
Ile Ala Met Asn Asn Ile Asp Arg Phe Leu Thr Glu Ser Ser Ile Ser 

755 	 760 	 765 
Tyr. Leu Met Lys Leu Ile Asn Glu val Lys Ile Asn Lys Leu Arg Glu 

770 	 775 	 780 
Tyr Asp Glu Asn vai Lys Thr Tyr Leu Leu Asp Tyr Ile Ile Lys His 
785 	 790 	 795 	 800 
Gly Ser Ile Leu Gly Glu Ser Gln Gln Glu Leu Asn Ser Met Val Ile 

805 	 810 	 815 	' 
Asp Thr Leu Asn Asn Ser Ile Pro Phe Lys Leu Ser Ser Tyr Thr Asp 

820 	 825 	 830 
Asp Lys Ile Leu Ile Ser Tyr Phe Asn Lys Phe Phe Lys Arg Ile Lys 

835 	 840 	 845 
Ser Ser Ser Val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr val Asp 

850 	 855 	 860 
Thr Ser Gly Tyr Asp Ser Asn Ile Asn Ile Asn Gly Asp Val Tyr Lys 
865 	 870 	- 	 875 	 880 
Tyr Pro Thr Asn Lys Asn Gln Phe Gly Ile Tyr Asn Asp Lys Leu Ser 

885 	 890 	 895 
Glu Val Asn Ile Ser Gln Asn Asp Tyr Ile Ile Tyr Asp Asn Lys Tyr 

900 	 905 	 910 
Lys Asn Phe Ser Ile Ser Phe Trp Val Arg Ile Pro Asn Tyr Asp Asn 

915 	 920 	 925 
Lys Ile Val Asn Val Asn Asn Glu Tyr Thr Ile Ile Asn Cys Met Arg 

930 	 935 	 940 
Asp Asn Asn Ser Gly Trp Lys val Ser Leu Asn His Asn Glu Ile Ile 
945 	 950 	 955 	 960 
Trp Thr-Leu Gin. Asp Asn Ser Gly Ile Asn Gln Lys Leu Ala Phe Asn 

965 	 970 	 975 
Tyr Gly Asn Ala Asn Gly Ile. Ser Asp Tyr Ile Asn Lys Trp Ile Phe 

980 	 985 	 990 
vai Thr Ile Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr Ile Asn 

995 	 1000 	 1005 
Gly Asn Leu Ile Asp Lys Lys Ser Ile Leu Asn Leu Gly Asn Ile His 

1010 	 1015 	 1020 
val Ser Asp Asn Ile Leu Phe Lys Ile Val Asn Cys Ser Tyr Thr Arg 
1025 	 1030 	 1035 	 1040 
Tyr Ile Gly Ile Arg Tyr Phe Asn Ile Phe Asp Lys Glu Leu Asp Glu 

1045 	 1050 	 1055 
Thr Glu Ile Gln Thr Leu Tyr Asn Asn Glu Pro Asn Ala Asn Ile Leu 

1060 	 1065 	 1070 
Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu 

1075 	 1080 	 1085 
Leu Asn Val Leu Lys Pro Asn Asn Phe Ile Asn Arg Arg Thr Asp Ser 

1090 	 1095 	 1100 
Thr Leu Ser Ile. Asn Asn Ile Arg Ser Thr Ile Leu Leu Ala Asn Arg 
1105 	 1110 	 1115 	 1120 
Leu Tyr Ser Gly Ile Lys Val Lys Ile Gln Arg Val Asn Asn Ser Ser 

1125 	 1130 	 1135 
Thr. Asn Asp Asn Leu Val Arg Lys Asn Asp G1 n Val Tyr Ile Asn Phe 

1140 	 1145 	 1150 
val Ala Ser Lys Thr His Leu Leu Pro. Leu Tyr Ala Asp Thr Ala Thr 
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1155 	 1160 	 1165 
Thr Asn Lys Glu Lys Thr Ile Lys Ile Ser Ser Ser Gly Asn Arg Phe 

1170 	 1175 	 1180 
Asn Gin Val Val Val Met Asn Ser Val Gly Asn Cys Thr Met Asn Phe 
1185 	 1190 	 1195 1200 
Lys Asn Asn Asn Gly Asn Asn Ile Gly Leu Leu Gly Phe Lys Ala Asp 

1205 	 1210 	 1215 
Thr val Val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp Asn Thr 

1220 	 1225 	 1230 	. 
Asn Ser Asn Gly Phe Phe Trp Asn Phe Ile Ser Glu Glu His Gly Trp 

1235 	 1240 	 1245 
Gin Glu Lys 

1250 

<210> 11 
<211> 1035 
<212> PRT 
<213> Bos taurus 

<400> 11 
Met Gly Ser Lys Arg Ser Val Pro Ser Arg His Arg Ser Leu Thr Thr 
1 	 5 	 10 	, 	 15 
Tyr Glu Val Met Phe Ala Val Leu Phe Val Ile Lein Val Ala Leu Cys 

20 	 25 	 30 
Ala Gly Leu Ile Ala Val Ser Trp. Leu Ser Ile Gln Gly Ser val Lys 

35 	 40 	 45 
Asp Ala Ala Phe Gly Lys Ser His Glu Ala Arg Gly Thr Leu Lys Ile 

50 	 55 	 60 
Ile Ser Gly Ala Thr Tyr Asn Pro His Leu Gln Asp Lys Leu Ser val 
65 	 70 	 75 80 
Asp Phe Lys Val Leu Ala Phe Asp Ile Gin Gin Met Ile Asp Asp Ile 

85 	90 	 95 
Phe Gln Ser Ser Asn Leu Lys Asn Glu Tyr Lys Asn Ser Arg val Leu 

100 	 105 	 110 
Gin Phe Glu Asn Gly Ser Ile Ile Val Ile Phe Asp Leu Leu Phe Asp 

115 	 120 	 125 
Gin Trp Val Ser Asp Lys Asn Val Lys Glu Glu Leu Ile Gin Gly Ile 

130 	 135 	 140 
Glu Ala Asn Lys Ser Ser Gln Leu Val Thr Phe His Ile Asp Leu Asn 
145 	 150 	 155 160 
ser Ile Asp Ile Thr Ala Ser Leu Glu Asn Phe Ser Thr Ile ser Pro 

165 	 170 	 175 
Ala Thr-Thr Ser Glu Lys Leu Thr Thr Ser Ile Pro Leu Ala Thr Pro 

180 	 185 	 190 
Gly Asn val Ser Ile Glu Cys Pro Pro Asp Ser Arg . Leu Cys Ala Asp 

195 	 200 	 205 
Ala Leu Lys Cys Ile Ala Ile Asp Leu Phe Cys Asp Gly Giu Leu Asn 

210 	 215 	 220  
Cys Pro Asp Gly Ser Asp Glu Asp Asn Lys Thr Cys Ala. Thr Ala Cys 
225 	 230 	' 	 235 240 
Asp Gly Arg Phe Leu Leu Thr Gly Ser Ser Gly Ser Phe Glu Ala Leu 

245 	 250 	 255 
His Tyr Pro Lys Pro Ser Asn Asn Thr Ser Ala Val Cys Arg Trp Ile 

260 	 265 	 270 
Ile Arg Val Asn Gln Gly Leu Ser Ile Gln Leu Asn Phe Asp Tyr Phe 

275 	 280 	 285 
Asn Thr Tyr Tyr Ala. Asp Val Lein Asn Ile Tyr Glu Gly Met Gly Ser 

290 	 295 	 300 
Ser Lys Ile Leu Arg Ala Ser Leu Trp Ser Asn Asn Pro Gly Ile Ile 

305 	 310 	 315 320 
Arg Ile Phe Ser Asn Gin Val Thr Ala Thr Phe Leu Ile Gin Ser. Asp 

325 	 330 	 335 
Glu ser Asp Tyr Ile Gly Phe Lys Val Thr Tyr Thr Ala Phe Asn ser 

340 	 345 	 350 
Lys Glu Leu Asn Asn Tyr Glu Lys Ile Asn Cys Asn Phe Glu Asp Gly 

355 	 360 	 365 
Phe Cys Phe Trp Ile Gin Asp Leu Asn Asp Asp Asn Glu Trp Glu Arg 
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370 375 380 
Thr Gin Gly Ser Thr Phe Pro Pro Ser Thr Gly Pro Thr Phe Asp His 
385 390 395 400 
Thr Phe Gly Asn Glu Ser Gly Phe Tyr Ile Ser Thr Pro Thr Gly Pro 

405 410 415 
Gly Gly Arg Arg Glu Arg Val Gly Leu Leu Thr Leu Pro Leu Asp Pro 

420 425 430 
Thr Pro Glu Gln Ala Cys Leu Ser Phe Trp Tyr Tyr Met Tyr Gly Glu 

435 440 445 
Asn Val Tyr Lys Leu Ser Ile Asn Ile Ser Ser Asp Gln Asn Met Glu 

450 455 460 
Lys Thr Ile Phe Gln Lys Glu Gly Asn Tyr Gly Gln Asn Trp Asn Tyr 
465 470 475 480 
Gly Gln Val Thr Leu Asn Glu Thr Val Glu Phe Lys Val Ser Phe Tyr 

485 490 495 
Gly Phe Lys Asn Gln Ile Leu Ser Asp Ile Ala Leu Asp Asp Ile Ser 

500 505 510 
Leu Thr Tyr Gly Ile Cys Asn Val Ser Val Tyr Pro Glu Pro Thr Leu 

515 520 525 
val Pro Thr Pro Pro Pro Glu Leu Pro Thr Asp Cys. Gly Gly Pro.  His 

530 535 540 
Asp Leu Trp Glu Pro Asn Thr Thr Phe Thr Ser Ile Asn Phe Pro Asn 
545 550 555 560 
Ser Tyr Pro Asn Gin Ala Phe Cys Ile Trp Asn Leu Asn Ala Gln Lys 

565 570 575 
Gly Lys Asn Ile Gln Leu His 	Phe. Gln Glu Phe Asp Leu Glu Asn Ile 

580 585 590 
Ala Asp Val Val Glu Ile Arg Asp Gly Glu Gly Asp Asp Ser Leu Phe 

595 600 605 
Leu Ala Val Tyr Thr Gly Pro Gly Pro Val Asn Asp Val Phe Ser Thr 

610 615 620 
Thr Asn Arg Met Thr Val Lein Phe Ile Thr Asp Asn met Leu Ala Lys 
625 630 635 640 
Gln Gly Phe Lys Ala. Asn Phe Thr Thr Gly Tyr Gly Leu Gly Ile Pro 

645 650 655 
Giu Pro Cys Lys Glu Asp Asn Phe Gin Cys Lys Asp Gly Glu Cys Ile 

660 665 670 
Pro Leu val Asn Leu Cys Asp Gly Phe Pro His Cys Lys Asp Giy Ser 

675 680 685 
Asp Glu Ala His Cys Val Arg Leu Phe Asn Gly Thr Thr Asp ser Ser 

690 695 700 
Gly,  Leu Val Gln Phe Arg Ile Gln Ser Ile Trp His Val Ala Cys Ala 
705 710 715 720 
Glu Asn-Trp Thr Thr Gln Ile Ser Asp Asp Val Cys Gln Leu Leu Gly 

725 730 735 
Leu Gly Thr Gly Asn Ser Ser Val Pro Thr Phe Ser Thr Gly Gly Gly 

740 745 750 
Pro Tyr Val Asn Leu Asn Thr Ala Pro Asn Gly Ser Leu Ile Leu Thr 

755 760 765 
Pro Ser Gln Gln Cys Leu Glu Asp Ser Leu Ile Leu Leu Gln Cys Asn 

770 775 780 
Tyr Lys Ser Cys Gly Lys Lys Leu val Thr Gln. Glu Val.  Ser Pro Lys 
785 790 795 800 
Ile Val Gly Gly Ser Asp Ser Arg Glu Gly Ala Trp Pro Trp Val Val 

805 810 815 
Ala Leu Tyr Phe Asp Asp Gln Gin Val Cys Gly Ala Ser Lein Val Ser 

820 825 830 
Arg Asp Trp Leu val Ser Ala Ala His Cys Val Tyr Gly Arg Asn Met 

835 840 845 
Glu Pro Ser Lys Trp Lys Ala Val Leu Gly Leu His Met Ala Ser Asn 

850 855 860 - 
Leu Thr Ser Pro Gln Ile Glu Thr Arg Leu Ile Asp Gin Ile Val Ile 
865 870 875 880 
Asn Pro His Tyr Asn Lys Arg Arg Lys Asn Asn Asp Ile Ala Met met 

885 890 895 
His Leu Glu Met Lys Val Asn Tyr Thr Asp Tyr Ile Gln Pro. Ile Cys 

900 905 910 
Leu Pro Glu Glu Asn Gln Val 	Phe Pro Pro Gly Arg Ile Cys Ser Ile 
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915 920 925 
Ala Gly Trp Gly Ala Leu Ile Tyr Gln Gly Ser Thr Ala Asp Val Leu 

930 935 940 
Gln Glu Ala Asp Val Pro Leu Leu Ser Asn Glu Lys Cys Gin Gin Gln 
945 950 955 960 
met Pro Glu Tyr Asn Ile Thr Glu Asn Met Val Cys Ala Gly Tyr Glu 

965 970 975 
Ala Gly Gly Val Asp Ser Cys Gln Gly Asp Ser Gly Gly Pro Leu Met 

980 985 990 
Cys Gin Glu Asn Asn Arg Trp Leu Leu Ala Gly Val Thr Ser Phe Gly 

995 1000 1005 
Tyr Gin Cys Ala Leu Pro Asn Arg Pro Gly Val Tyr Ala Arg Val Pro 

1010 1015 1020 
Arg Phe Thr Glu Trp Ile Gln Ser Phe Leu His 
1025 1030 1035 

<210> 12 
<211> 183 
<212> PRT 
<213> Human rhinovirus C 

<400> 12 
Gly Pro Glu His Glu Phe Leu Asn Ala Leu Ile Arg Arg Asn Cys His 
1 	 5 10 15 
Ile Ile Thr Thr Asp Lys.  Gly Glu Phe Asn Leu Leu Gly Ile Tyr Ser 

20 25 30 
Asn Cys Ala val Val Pro Thr His Ala Glu Pro Gly Asp Val Val Asp 

35 40 45 
Ile Asp Gly Arg Leu val Arg Val Leu Lys Gin Gin Val Leu Thr Asp 

50 55 60 
Met Asn Asp Val Asp Thr Glu Val Thr Val Leu Trp Leu Asp Gln Asn 
65 70 75 80 
Giu Lys Phe Arg Asp Ile Arg Arg Phe Ile Pro Glu His Gln Gin Asp 

85 90 95 
Trp His Asn Ile His Leu Ala Thr Asn Val Thr Lys Phe Pro Met Leu 

100 105 110 
Asn val Glu Val Giy His Thr Val Pro Tyr Gly Glu Ile Asn Leu ser 

115 120 125 
Giy Asn Ala Thr cys Arg Leu Tyr Lys Tyr Asp Tyr Pro Thr Gin Pro 

130 135 140 
Gly ,  Gln Cys Gly Ala Val Leu Ala Asn Thr Gly Asn Ile Ile Gly Ile 
145 150 155 160 
His val-Gly Gly Asn Gly Arg val Giy Tyr Ala Ala Ala Leu Leu Arg 

165 170 175 
Lys Tyr Phe Ala Glu Giu Gln 

180 

<210> 13 
<211> 183 
<212> PRT 
<213> Human enterovirus 71 

<400> 13  
Gly Pro Ser Leu Asp Phe Ala Leu Ser Leu Leu Arg Arg Asn val Arg 
1 	 5 10 15 
Gln val Gln Thr Asp Gln Gly His Phe Thr Met Leu Gly Val Arg Asp 

20 25 30 
Arg Leu Ala Val Leu Pro Arg His Ser Gln Pro Gly Lys Thr Ile Trp 

35 40 45 
Ile Glu His Lys Leu Val Asn val Leu Asp Ala val Glu Leu Val Asp 

50 55 60 
Glu Gln Gly Val Asn Leu Glu Leu Thr Leu Ile Thr Leu Asp Thr Asn 
65 70 75 80 
Glu Lys Phe Arg Asp Ile Thr Lys Phe Ile Pro Glu Asn Ile ser Thr 

85 90 95 
Ala Ser Asp Ala Thr Leu Val Ile Asn Thr Glu His Met Pro Ser Met 
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100 105 110 
Phe val Pro val Gly Asp val Val Gln Tyr Gly Phe Leu Asn Leu Ser 

115 120 125 
Gly Lys Pro Thr His Arg Thr Met Met Tyr Asn Phe Pro Thr Lys Ala 

130 135 140 
Gly Gln Cys Gly Gly Val Val Thr Ser Val Gly Lys Val Ile Gly Ile 
145 	 150 155 160 
His Ile Gly Gly Asn Gly Arg Gln Gly Phe Cys Ala Gly Leu Lys Arg 

165 170 175 
Ser Tyr Phe Ala Ser Glu Gln 

180 

<210> 14 
<211> 3054 
<212> PRT 
<213> Potyvirus 

<400> 14 
Met. Ala Leu Ile Phe Gly Thr Val Asn Ala Asn Ile Leu Lys Glu val 
1 	 5 10 15 
Phe Gly Gly Ala Arg Met Ala Cys Val Thr Ser Ala His Met Ala Gly 

20 25 30 
Ala Asn Gly Ser Ile Leu Lys Lys Ala Glu Glu Thr Ser Arg Ala Ile 

35 40 45 
Met His Lys Pro Val Ile Phe Gly. Glu Asp Tyr Ile Thr Glu Ala Asp 

50 55 60 
Leu Pro Tyr Thr Pro Leu His Leu Glu val Asp Ala Glu Met Glu Arg 
65 	 70 75 80 
Met Tyr Tyr Leu Gly Arg Arg Ala Leu Thr His Gly Lys Arg Arg Lys 

85 90 95 
val Ser val Asn Asn Lys Arg Asn Arg Arg Arg Lys Val Ala Lys Thr 

100 105 110 
Tyr Val Gly Arg Asp Ser Ile Val Glu Lys Ile Val val Pro His Thr 

115 120 125 
Glu Arg Lys Val Asp Thr Thr Ala Ala Val Glu Asp Ile Cys Asn Glu 

130 135 140 
Ala Thr Thr Gin Leu val His Asn Ser Met Pro Lys Arg Lys Lys Gin 
145 	 150 155 160 
Lys Asn Phe Leu Pro Ala Thr Ser Leu Ser Asn val Tyr Ala Gln Thr 

165 170 175 
Trp Ser Ile Val Arg Lys Arg His Met Gln Val Glu Ile Ile Ser Lys 

180 185 190 
Lys Ser Val Arg Ala Arg val Lys Arg Phe Glu Gly ser Val Gln Leu 

195 200 205 
Phe Ala Ser Val Arg His Met Tyr Gly Glu Arg Lys Arg Val Asp Leu 

210 215 220 
Arg Ile Asp Asn Trp Gin Gln Glu Thr Leu Leu Asp Leu Ala Lys Arg 
225 	 230 235 240 
Phe Lys Asn Glu Arg val Asp Gln Ser Lys Leu Thr Phe Gly Ser Ser 

245 250 255 
Gly Leu Val Leu Arg Gln Gly Ser Tyr Gly Pro Ala His Trp Tyr Arg 

260 265 270 
His Gly met Phe Ile val Arg Gly Arg Ser Asp Gly Met Leu Val Asp 

275 280 285 
Ala Arg Ala Lys Val Thr Phe Ala Val Cys His Ser Met Thr HiS Tyr 

290 295 300 
Ser Asp Lys Ser Ile Ser Glu Ala Phe Phe Ile Pro Tyr Ser Lys Lys 
305 	 310 315 320 
Phe Leu Glu Leu Arg Pro Asp Gly Ile Ser His Glu Cys Thr Arg Gly 

325 330 - 335 
Val Ser Val Glu Arg Cys Gly Glu Val Ala Ala Ile Leu Thr Gln Ala 

340 345 350 
Leu Ser Pro Cys Gly Lys Ile Thr Cys Lys Arg Cys Met Val Glu Thr 

355 360 365 
Pro Asp Ile Val Glu Gly Glu Ser.  Gly Glu Ser Val Thr Asn Gln Gly 

370 375 380 
Lys Lein Leu Ala Met Leu Lys Glu Gln Tyr Pro Asp Phe Pro Met Ala 
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385 390 395 400 
Glu Lys Leu Leu Thr Arg Phe Leu Gln Gln Lys Ser Leu Val Asn Thr 

405 410 415 
Asn Leu Thr Ala Cys Val Ser Val Lys Gln Leu Ile Gly Asp Arg Lys 

420 425 430 
Gln Ala Pro Phe Thr His Val 	Leu Ala Val Ser Glu Ile Leu Phe Lys 

435 440 445 
Gly Asn Lys Leu Thr Gly Ala Asp Leu Glu Glu Ala Ser Thr His met 

450 455 460 
Leu Glu Ile Ala Arg Phe Leu Asn Asn Arg Thr Glu Asn Met Arg Ile 
465 470 475 480 
Gly His Leu Gly Ser Phe Arg Asn Lys Ile Ser Ser Lys Ala His val 

485 490 495 
Asn Asn Ala Leu Met Cys Asp Asn Gln Leu Asp Gln Asn Gly Asn Phe 

500 505 510 
Ile Trp Gly Leu Arg Gly Ala His Ala Lys Arg Phe Leu Lys Gly Phe 

515 520 525 
Phe Thr Glu Ile Asp Pro Asn Glu Gly Tyr Asp Lys Tyr Val Ile Arg 

530 535 540 
Lys His Ile Arg Gly Ser Arg Lys Leu Ala Ile Gly Asn Leu Ile Met 
545 550 555 560 
Ser Thr Asp Phe Gln Thr Leu Arg Gin Gin Ile Gln Gly Glu Thr Ile 

565 570 575 
Glu Arg Lys Glu Ile Gly Asn His Cys Ile Ser Met Arg Asn Gly Asn 

580 585 590 
Tyr Val Tyr Pro Cys Cys. Cys Val. Thr Leu Glu Asp Gly Lys Ala Gln 

595 600 605 
Tyr Ser Asp Leu Lys His Pro Thr Lys Arg His Leu Val Ile Gly Asn 

610 615 620 
Ser Gly Asp Ser Lys Tyr Leu. Asp Leu Pro Val Leu Asn Glu Glu Lys 
625 630 635 640 
Met Tyr Ile Ala Asn Glu Gly Tyr Cys Tyr Met Asn Ile Phe Phe Ala 

645 650 655 
Leu Leu Val Asn Val Lys Glu Glu Asp Ala Lys Asp Phe Thr Lys Phe 

660 665 670 
Ile Arg Asp Thr Ile Val Pro Lys Leu Gly Ala Trp Pro Thr Met Gln 

675 680 685 
Asp val Ala Thr Ala Cys Tyr Leu. Leu Ser Ile Leu Tyr Pro Asp Val 

690 695 700 
Leu Arg Ala Glu Leu Pro Arg Ile Leu Val Asp His Asp Asn Lys Thr 
705 710 715 720 
Met His Val Leu Asp Ser Tyr Gly Ser Arg Thr Thr Gly Tyr His Met 

725. 730 735 
Leu Lys met Asn Thr Thr Ser Gln Leu Ile Glu Phe Val His Ser Gly 

740 745 750 
Leu Glu Ser Glu Met Lys Thr Tyr Asn Val Gly Gly Met Asn Arg Asp 

755 760 765 
val Val Thr Gln Gly Ala Ile Giu Met Leu Ile Lys Ser Ile Tyr Lys 

770 775 780 
Pro His Leu Met Lys Gin Leu Leu Glu Glu Glu Pro Tyr Ile Ile val 
785 790 795 800 
Leu Ala Ile Val. Ser Pro Ser Ile Leta Ile Ala Met Tyr Asn Ser Gly 

805 810 815 
Thr Phe Giu Gln Ala Leu Gln Met Trp Leu Pro Asn Thr Met Arg Leu 

820 825 830 
Ala Asn Leu Ala Ala Ile Leu Ser Ala Leu Ala Gin Lys Lein Thr.  Leu 

835 840 845 
Ala Asp Leu Phe Vale Gln Gln Arg Asn Leu Ile Asn Glu Tyr Ala Gln 

850 855 860 
val Ile Leu Asp Asn Leu Ile Asp Gly Val Arg val Asn His ser Leu 
865 870 875 	- 880 
Ser Leu Ala Met Glu Ile Val Thr Ile Lys Leu Ala Thr Gln Glu met 

885 890 895 
Asp Met Ala Leu Arg Glu Gly Gly Tyr Ala Val Thr Ser Glu Lys val 

900 905 910 
His Glu Met Leu Glu Lys Asn Tyr Val Lys Ala Leu Lys Asp Ala Trp 

915 920 925 
Asp Glu Leu Thr Trp. Leu Glu Lys Phe Ser Ala Ile Arg His Ser Arg 
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930 	 935 	 940 
Lys Leu Leu Lys Phe Gly Arg Lys Pro Leu Ile Met Lys Asn Thr val 
945 	 950 	 955 	 960 
Asp Cys Gly Gly His Ile Asp Leta Ser Val Lys Ser Leu Phe Lys Phe 

965 	 970 	 975 
His Leu Glu Leu Leu Lys Gly Thr Ile Ser Arg Ala Val Asn Gly Gly 

980 	 985 	 990 
Ala Arg Lys Val Arg val Ala Lys Asn Ala Met Thr Lys Gly val Phe.  

995 	 1000 	 1005 
Leu Lys Ile Tyr Ser Met Leu Pro Asp Val Tyr Lys Phe Ile Thr val 

1010 	 1015 	 1020 
Ser Ser val Leu Ser Leu Lea Leu Thr Phe Leu Phe Gln Ile Asp Cys 
1025 	 1030 	 1035 	 1040 
Met Ile Arg Ala His Arg Glu Ala Lys val Ala Ala Gln Leu Gln Lys 

1045 	 1050 	 1055 
Glu Ser Glu Trp Asp Asn Ile Ile Asn Arg Thr Phe Gln Tyr Ser Lys 

1060 	 1065 	 1070 
Leu Glu Asn Pro Ile Gly Tyr Arg Ser Thr Ala Glu Glu Arg Leu Gin 

1075 	 1080. 	 1085 
Ser Glu His Pro Glu Ala Phe Glu Tyr Tyr Lys Phe. Cys Ile Gly Lys 

1090 	 1095 	 1100 
Glu Asp Leu Val Glu Gln Ala Lys Gln Pro Glu Ile Ala Tyr Phe Glu 
1105 	 1110 	 1115 	 1120 
Lys Ile Ile Ala Phe Ile Thr Leu Val 	Leu Met Ala Phe Asp Ala Glu 

1125 	 1130 	 1135 
Arg Ser Asp Gly val Phe. Lys Ile. Leu Asn Lys Phe Lys Gly Ile Leu 

1140 	 1145 	 1150 
Ser Ser Thr Glu Arg Glu Ile Ile Tyr Thr Gln Ser Leu Asp Asp Tyr 

1155 	 1160 	 1165 
Val Thr Thr Phe Asp Asp Asn Met Thr Ile Asn Leu Glu Leu Asn met 

1170 	 1175 	 1180 
Asp Glu Leu His Lys Thr Ser Leu Pro Gly Val Thr Phe Lys Gln Trp 
1185 	 1190 	 1195 	 1200 
Trp Asn Asn Gln Ile Ser Arg Gly Asn Val Lys Pro His Tyr Arg Thr 

1205 	 1210 	 1215 
Glu Gly His Phe Met Glu Phe Thr Arg Asp Thr Ala Ala Ser val Ala 

1225 	 1230 
Ser Giu Ile ser His Ser Pro Ala Arg Asp Phe Lea Val Arg Gly Ala 

1235 	 1240 	 1245 
Val Gly Ser Gly Lys Ser Thr Gly Leu Pro Tyr His Leu ser Lys Arg 

1250 	 1255 	 1260 
Gly Arg Val Leu Met Lea Glu Pro Thr Arg Pro Leu Thr Asp Asn Met 
1265 	 1270 	 1275 	 1280 
His Lys -Gln Leu Arg ser Glu Pro Phe Asn Cys Phe Pro Thr Leu Arg 

1285 	 1290 	 1295 
met Arg Gly Lys Ser Thr Phe Gly ser Ser Pro Ile Thr Val met Thr 

1300 	 1305 	 1310 
Ser Gly Phe Ala Leu His His Phe Ala Arg Asn Ile Ala Glu val Lys 

1315 	 1320 	 1325 
Thr Tyr Asp Phe Val Ile Ile Asp Glu Cys His Val Asn Asp Ala Ser 

1330 	 1335 	 1340 
Ala Ile Ala Phe Arg Asn Leu Leu Phe Glu His Glu Phe Glu Gly Lys 
1345 	 1350 	 1355 	 1360 
val Leu Lys Val 	Ser Ala Thr Pro Pro Gly Arg Glu val Glu Phe Thr 

1365 	 1370 	 1375 
Thr Gln Phe Pro Val Lys Leu Lys Ile Glu Glu Ala Lea Ser Phe Gln 

1380 	 1385 	 1390 
Glu Phe val 	Ser Lein Gln Gly Thr Gly Ala Asn Ala Asp val 	Ile Ser 

1395 	 1400 	 1405 
Cys Gly Asp Asn Ile Leu Val Tyr Val Ala Ser Tyr Asn Asp val Asp 

1410 	 1415 	 1420 - 
Ser Lett Gly Lys Leu Leta Val Gln Lys Gly Tyr Lys Val 	Ser Lys .  Ile 
1425 	 1430 	 1435 	 1440 
Asp Gly Arg Thr met Lys Ser Gly Gly Thr Glu Ile Ile Thr Glu Gly 

1445 	 1450 	 1455 
Thr Ser Val Lys Lys His Phe Ile Val Ala Thr Asn Ile Ile Glu Asn 

1460 	 1465 	 1470 
Gly Val Thr Ile Asp Ile Asp val val val Asp Phe Gly Thr Lys val 
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1475 	 1480 	 1485 
val Pro Val Leu Asp Val Asp Asn Arg Ala Val Gln Tyr Asn Lys Thr 

1490 	 1495 	 1500 
Val val Ser Tyr Gly Glu Arg Ile Gln Lys Leu Gly Arg Val Gly Arg 
1505 	 1510 	 1515 	 1520 
His Lys Glu Gly Val Ala Leu Arg Ile Gly Gln Thr Asn Lys Thr Leu 

1525 	 1530 	 1535 
Val Glu Ile Pro Glu met val Ala Thr Glu Ala Ala Phe Leu Cys Phe 

1540 	 1545 	 1550 
Met Tyr Asn Leu Pro val Thr Thr Gln Ser Val Ser Thr Thr Leu Leu 

1555 	 1560 	 1565 
Glu Asn Ala Thr Leu Leu Gln Ala Arg Thr Met Ala Gln Phe Glu Leu 

1570 	 1575 	 1580 
Ser Tyr Phe Tyr Thr Ile Asn Phe val Arg Phe Asp Gly Ser Met His 
1585 	 1590 	 1595 	 1600 
Pro Val ile His Asp Lys Leu Lys Arg Phe Lys Leu His Thr Cys Glu 

1605 	 1610 	 1615 
Thr Phe Leu Asn Lys Leu Ala Ile Pro Asn Lys Gly Leu• Ser ser Trp 

1620 	 1625 	 1630 
Leu Thr Ser Gly Glu Tyr Lys Arg Leu Gly Tyr Ile Ala Glu Asp Ala 

1635 	 1640 	 1645 
Gly Ile Arg Ile Pro Phe val Cys Lys Glu Ile Pro Asp Ser Leu His 

1650 	 1655 	 1660 
Glu Glu Ile Trp His tie val Val Ala His Lys Gly Asp Sre 	Gly Ile 
1665 	 1670 	 1675 	 1680 
Gly Arg Leu Thr Ser Val Gln Ala Ala Lys val Val Tyr Thr Leu Gln 

1685 	 1690 	 1695 
Thr Asp Val His Ser Ile Ala Arg Thr Leu Ala Cys Ile Asn Arg Arg 

1700 	 1705 	- 	 1710 
Ile Ala Asp Glu Gln Met Lys Gin Ser His Phe Glu Ala Ala Thr Gly 

1715 	 1720 	 1725 
Arg Ala Phe ser Phe Thr Asn Tyr Ser Ile Gln Ser Ile Phe Asp Thr 

1730 	 1735 	 1740 
Leu Lys Ala Asn Tyr Ala Thr Lys His Thr Lys Glu Asn Ile Ala val 
1745 	 1750 	 1755 	 1760 
Leu Gln Gln Ala Lys Asp Gln Leu Leu Glu Phe Ser Asn Leu Ala Lys 

1765 	 1770 	 1775 
Asp Gln Asp val Thr Gly Ile Ile Gin Asp Phe Asn His Leu Giu Thr 

1780 	 1785 	 1790 
Ile Tyr Leu Gln Ser Asp Ser Glu Val Ala Lys His Leu Lys Leu Lys 

1795 	 1800 	 1805 
Ser His Trp Asn Lys Ser Gin Ile Thr Arg Asp Ile Ile Ile Ala Leu 

1810 	 1815 	 1820 
Ser Val -Leu Ile. Gly Gly Gly Trp Met Leu Ala Thr Tyr Phe Lys Asp 
1825 	 1830 	 1835 	 1840 
Lys Phe Asn Glu Pro Val Tyr Phe Gln Gly Lys Lys Asn Gln Lys His 

1845 	 1850 	 1855 
Lys Leu Lys Met Arg Glu Ala Arg Gly Ala Arg Gly Gln Tyr Glu Val 

1860 	 1865 	 1870  
Ala Ala Glu Pro Glu Ala Leu Giu His Tyr Phe Gly Ser Ala Tyr Asn 

1875 	 1880 	 1885 
Asn Lys Gly Lys Arg Lys Gly Thr Thr Arg Gly Met Gly Ala Lys Ser 

1890 	 1895 	 1900 
Arg Lys Phe Ile Asn Met Tyr Gly Phe Asp Pro Thr Asp Phe Ser Tyr 
1905 	 1910 	 1915 	 1920 
Ile Arg Phe val Asp Pro Leu Thr Gly His Thr Ile Asp G10 Ser Thr 

1925 	 1930 	 1935 
Asn Ala Pro Ile Asp Leu Val Gin His Glu Phe Gly Lys val Arg Thr 

1940 	 1945 	 1950 
Arg Met Leu Ile Asp Asp Glu Ile Glu Pro Gin Ser Leu Ser Thr His 

1955 	 1960 	 1965 
Thr Thr Ile His Ala Tyr Leu Val Asn Ser Gly Thr Lys Lys val Leu 

1970 	 1975 	 1980 
Lys val Asp Leu Thr Pro His Ser Ser Leu Arg Ala Ser Glu Lys ser 
1985 	 1990 	 1995 	 2000 
Thr Ala Ile met Gly Phe Pro Glu Arg Glu Asn Glu Leu Arg Gln Thr 

2005 	 2010 	 2015 
Gly Met Ala Val Pro Val Ala Tyr Asp. Gln Leu Pro Pro Lys Asn Glu 
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2020 	 2025 	 2030 
Asp Leu Thr Phe Glu Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr 

2035 	 2040 	 2045 
Asn Pro Ile Ser Ser Thr Ile Cys His Leu Thr Asn Glu ser Asp Gly 

2050 	 2055 	 2060 
His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr 
2065 	 2070 	 2075 	 2080 
Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Leu val Gln ser 

2085 	 2090 	 2095 
Leu His Gly val - Phe Lys val Lys Asn Thr Thr Thr Leu Gln Gln His 

2100 	 2105 	 2110 
Leu Ile Asp Giy Arg Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe 

2115 	 2120 	 2125 
Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gin Arg Glu Glu 

2130 	 2135 	 2140 
Arg Ile Cys Leu val Thr Thr Asn Phe Gln Thr Lys Ser Met ser Ser 
2145 	 2150 	 2155 	 2160 
Met val Ser Asp Thr Ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe 

2165 	 2170 	 2175 _ 
Trp. Lys His Trp Ile Gln Thr Lys Asp Gly Gin Cys Gly Ser Pro Leu 

2180 	 2185 	 2190  
val ser Thr Arg Asp Gly Phe Ile val Gly Ile. His Ser Ala Ser Asn 

2195 	 2200 	 . 	2205 
Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met 

2210 	 2215 	 2220 
Glu Leu Leu Thr Asn Gin Glu Ala. Gin Gln Trp val 	Ser Gly Trp Arg 
2225 	 2230 	' 	 2235 	 2240 
Leu'Asn Ala Asp Ser val 	Leu Trp Gly Giy His Lys Val Phe' Met ser 

2245 	 2250 	 2255 
Lys Pro Glu Glu Pro Phe Gin Pro val Lys Glu Ala Thr Gln Leu met 

2260 	. 	 2265 	 2270 
Asn Glu Leu Val Tyr Ser Gln Gly Glu Lys Arg Lys Trp Val val Glu 

2275 	 2280 	 2285 
Ala Leu Ser Gly Asn Leu Arg Pro Val Ala Glu Cys Pro ser Gin Leu 

2290 	 2295 	 2300 
val Thr Lys His Val val Lys Gly Lys Cys Pro Leu Phe Glu Leu Tyr 
2305 	 2310 	 2315 	 2320 
Leu Gin Leu Asn Pro Giu. Lys Glu Ala Tyr Phe Lys Pro Met met Giy 

2325 	 2330 	 2335 
Ala Tyr Lys Pro Ser Arg Leu Asn Arg Glu Ala Phe Leu Lys Asp Ile 

2340 	 2345 	 2350 
Leu Lys Tyr Ala Ser Glu Ile Glu Ile Gly Asn Vat Asp Cys Asp Leu 

2355 	 2365 
Leu G1U-Leu Ala. Ile Ser met Leu val Thr Lys Leu Lys Ala Leu Gly 

2370 	 2375 	 2380 
Phe Pro Thr Val Asn Tyr Ile Thr Asp Pro Glu Glu Ile Phe Ser Ala 
2385 	 2390 	 2395 	 2400 
Leu Asn met Lys Ala Ala Met Gly Ala Leu Tyr Lys Gly Lys Lys Lys 

2405 	 2410 	 2415 
Glu Ala Leu Ser Glu Leu Thr Leu Asp Glu Gln Glu Ala met. Leu Lys 

2420 	 2425 	 2430 
Ala ser Cys Leu Arg Leu Tyr Thr Gly Lys Leu Gly Ile Trp Asn Gly 

2435 	 2440 	 2445 
Ser Leu Lys Ala Glu Leu Arg Pro Ile Glu Lys Val Glu Asn Ash Lys 

2450 	 .2455 	 2460 
Thr Arg Thr Phe Thr Ala Ala Pro Ile Asp Thr Leu Leu Ala Gly Lys 
2465 	 2470 	 2475 	 2480 
val Cys Val Asp Asp Phe Asn Asn Gln Phe Tyr Asp Leu Asn Ile Lys 

2485 	 2490 	 2495 
Ala Pro Trp Thr Val Gly Met Thr Lys Phe Tyr Gln Gly Trp Asn Glu 

2500 	 2505 	 .. 	2510 
Leu Met Glu Ala Leu Pro Ser Gly Trp val Tyr Cys Asp Ala Asp. Gly 

2515 	 2520 	 2525 
Ser Gln Phe Asp Ser Ser Leu Thr Pro Phe Leu Ile Asn Ala val Leu 

2530 	 2535 	 2540 
Lys val Arg Leu Ala Phe Met Glu Glu Trp Asp Ile Gly Glu Gln Met 
2545 	 2550 	 2555 	 2560 
Leu Arg Asn Leu Tyr Thr Glu Ile val Tyr Thr Pro Ile Leu Thr Pro 
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2565 	 2570 	 2575 
Asp Gly Thr Ile Ile Lys Lys His Lys Gly Asn Asn Ser Gly Gln Pro 

2580 	 2585 	 2590 
Ser Thr Val Val Asp Asn Thr Leu Met Val Ile Ile Ala Met Leu Tyr 

2595 	 2600 	 2605 
Thr Cys Glu Lys Cys Gly Ile Asn Lys Glu Glu Ile Val Tyr Tyr Val 

2610 	 2615 	 2620 
Asn Gly Asp'Asp Leu Leu Ile Ala Ile His Pro Asp Lys Ala Glu Arg 
2625 	 2630 	 2635 	 2640 
Leu Ser Arg Phe Lys Glu Ser Phe Gly Glu Leu Gly Leu Lys Tyr Glu 

2645 	 2650 	 2655 
Phe Asp Cys Thr Thr Arg Asp Lys Thr Gln. Leu Trp Phe Met Ser His 

2660 	 2665 	 2670 
Arg Ala Leu Glu Arg Asp Gly Met. Tyr Ile Pro Lys Lein Glu Glu Glu 

2675 	 2680 	 2685 
Arg Ile Val Ser Ile Leu Glu Trp Asp Arg Ser Lys Glu Pro Ser His 

2690 	 2695 	 2700 
Arg Leu Giu Ala Ile Cys Ala Ser Met Ile Glu Ala Trp Gly Tyr Asp 
2705 	 2710 	 2715 	 2720 
Lys Leu Val Glu Glu Ile Arg Asn Phe Tyr ATa Trp Val Leu Glu Gln 

2725 	 2730 	 2735 
Ala Pro Tyr Ser Gln Leu Ala Glu Glu Gly Lys Ala Pro Tyr Leu Ala 

2740 	 2745 	 . 	2750 
Glu Thr Ala Leu Lys Phe Leu Tyr Thr Ser Gin His Gly Thr Asn Ser 

2755 	 2760 	 2765 
Glu Ile Glu Glu Tyr Leu. Lys Val .  Leu Tyr Asp Tyr Asp Ile Pro Thr 

2770 	 2775 	 2780 
Thr Glu Asn Leu Tyr Phe Gln Ser Gly Thr Val Asp Ala Gly Ala Asp 
2785 	 2790 	 2795 	 2800 
Ala Gly Lys Lys Lys Asp Gln Lys Asp Asp Lys Val Ala Glu Gln Ala 

2805 	 2810 	 2815 
Ser Lys Asp Arg Asp Val Asn Ala Gly Thr Ser Gly Thr Phe Ser Val 

2820 	 2825 	 2830 
Pro Arg Ile Asn Ala Met Ala Thr Lys Leu Gln Tyr Pro Arg met Arg 

2835 	 2840 	 2845 
Gly Glu Val Val Val Asn Leu Asn His Leu Leu Gly Tyr Lys Pro Gln 

2850 	 2855 	 2860 
Gin Ile Asp Leu Ser Asn Ala Arg Ala Thr His Glu Gin Phe Ala Ala 
2865 	 2870 	 2875 	 2880 
Trp His Gin Ala Val Met Thr Ala Tyr Gly Val Asn Glu Glu Gin Met 

2885 	 2890 	 2895 
Lys.  Ile Leu Leu Asn Gly Phe Met Val Trp Cys Ile Glu Asn Gly Thr 

2900 	 2905 	 2910 
ser Pro-Asn Leu Asn Gly Thr Trp Val Met Met Asp Gly Glu Asp Gln 

2915" 
 	

2925 2920 
Val Ser Tyr Pro Lein Lys Pro Met Val Giu Asn Ala Gln Pro Thr Leu 

2930 	 2935 	 2940 
Arg Gin Ile Met Thr His Phe Ser Asp Leu Ala Glu Ala Tyr Ile Glu 
2945 	 2950 	 2955 	 . 	2960.  
Met Arg Asn Arg Glu Arg Pro Tyr Met Pro Arg Tyr Gly Leu Gin Arg 

2965 	 2970 	 2975 
Asn Ile Thr Asp Met Ser Leu ser Arg Tyr Ala Phe Asp Phe Tyr Giu 

2980 	 2985 	 2990 
Leu Thr Ser Lys Thr Pro Val Arg Ala Arg Glu Ala His Met Gin met 

2995 	 3000 	 3005 
Lys Ala Ala Ala Val Arg Asn Ser Gly Thr Arg Leu Phe Gly Leu Asp 

3010 	 3015 	 3020 
Gly Asn Val Gly Thr Ala Glu Glu Asp Thr Glu Arg His Thr Ala His 
3025 	 3030 	 3035 	 3040 
Asp val Asn Arg Asn Met His Thr Leu Leu Gly val Arg Gin 

3045 	 3050 	- 

<210> 15 
<211> 242 
<212> PRT 
<213> Potyvirus 
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<400> 15 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 	 10 	 15 

Thr Ile cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr ser Leu 
20 25 	 30 

Tyr Gly Tie Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 
35 40 	 45 

Arg Arg Asn Asn Gly Thr Leu Leu Val Gln Ser Leu His Gly val Phe 
50 55 	 60 

Lys val Lys Asn Thr Thr Thr Leu Gin Gin His Leu Ile Asp Gly Arg 
65 70 	 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 	 90 	 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu Val 

100 105 	 110 
Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 	 125 
ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 	 140 
Gln Thr Lys Asp Gly Gln Cys Giy Ser Pro Leu Val. Ser Thr Arg Asp 
145 150 	 155 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 	 170 	 175 
Asn Tyr Phe. Thr Ser Val •Pro Lys Asn Phe Met Glu Ieu Leu Thr Asn 

180 185 	 190 
Gln Glu Ala Gln Gln Trp Val Ser. Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 	 205 
Val 	Leu Trp Gly Gly His Lys val 	Phe Met Ser Lys Pro Glu Glu Pro 

210 215 	 220 
Phe Gln Pro val Lys Giu Ala Thr Gln Leu Met Asn Glu Leu val Tyr 
225 230 	 235 240 
Ser Gln 

<210> 16 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 216 
<223> 5219N 

<400> 16 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 	 10 	 15 

Thr Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser Leu 
20 25 	 30 

Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 
35 40 	 45 

Arg Arg Asn Asn Gly Thr Leu Leu Val Gln Ser Leu His Gly val Phe 
50 55 	 60 

Lys val Lys Asn Thr Thr Thr Leu Gln Gln His Leu Ile Asp Gly Arg 
65 70 	 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gin 

85 	 90 	 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu Val 

100 105 	 110 
Thr Thr Asn Phe Gln Thr Lys Ser. Met Ser ser met val Ser Asp Thr 

115 120 	 125 
Ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys His.  Trp Ile 

130 135 	 140 
Gin Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu val Ser Thr Arg Asp 
145 150 	 155 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165. 	 170 	 175 
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Asn Tyr Phe Thr Ser •  val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 
180 185 190 

Gln Glu Ala Gin Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 
195 200 205 

Val Leu Trp Gly Gly His Lys val Phe Met Asn Lys Pro Glu Giu Pro 
210 215 220 

Phe Gln Pro Val Lys Glu Ala Thr Gin Leu Met Asn Giu Leu Val Tyr 
225 230 235 240 
Ser Gin 

<210> 17 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 56 
<223> L56V 

<220> 
<221> VARIANT 
<222> 135 
<223> 51356 

<220> 
<221> VARIANT 
<222> 219 
<223> 5219N 

<400> 17 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile ser Ser 
1 5 10 15 

Thr Ile Cys His Leu Thr Asn Glu ser Asp Gly His Thr Thr ser Leu 
20 25 30 

Tyr Gly Ile Gly Phe Giy Pro Phe Ile Ile Thr Asn Lys His Leu Phe 
35 40 45 

Arg Arg Asn Asn Gly Thr Leu Val Val Gln Ser Leu His Gly val Phe 
50 55 60 

Lys. Val 	Lys Asn Thr Thr Thr Leu Gln Gin His Leu Ile Asp Gly Arg 
65 70 75 80 
Asp met-Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gin 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Giu Glu Arg Ile Cys Leu Val 

100 105 110 
Thr Thr Asn Phe Gin Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 . 	. 	. 
ser Cys Thr Phe Pro Ser Giy Asp Gly Ile Phe Trp Lys His - Trp Ile 

130 135 140 
Gin Thr Lys Asp Gly Gln Cys Giy Ser Pro Leu val Ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gin Glu Ala Gin Gin Trp Val Ser Gly Trp Arg Leu Asn Ala Asp ser 

195 200 205 
Val Leu Trp Gly Gly His Lys Val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 - 
Phe Gln Pro Val Lys Glu Ala Thr Gin Leu Met Asn Glu Leu Val Tyr 
225 230 235 240 
Ser Gln 

<210> 18 . 
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<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 17' 
<223> T17V ' 

<220> 
<221> VARIANT 
<222> 68 
<223> N68n 

<220> 
<221> VARIANT 
<222> 77 
<223> 177V 

<220> 
<221> VARIANT 
<222> 219 
<223> 5219N 

<400> 18 
Gly Giu Ser Leu Phe Lys.  Gly Pro. Arg Asp Tyr Asn Pro Ile Ser Ser 
'1 5 10 15 
Ser Ile Cys His Leu.  Thr Asn Glu Ser Asp Gly His Thr Thr Ser feu 

20 25 30 
Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 

35 40 45 
Arg Arg Asn Asn Gly Thr Leu Leu Val Gin Ser Leu His Gly Val Phe 

50 55 60 
Lys Val Lys Asp Thr Thr Thr Leu Gin Gln His Leu Val Asp Gly Arg 
65 70 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 90 95 
Lys Leu Lys Phe Arg Glu. Pro Gin Arg Glu Giu Arg Ile Cys Lea Val 

100 105 110 
Thr Thr Asn Phe Gin Thr Lys ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 
Ser 	Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys His Trp Ile 

.

N
.3
,  

135 140 
Gin Thr-Lys Asp Gly Gln Cys Gly Ser Pro Leu Val ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Giu Leu Leu Thr Ash 

180 185 190 
Gin Glu Ala Gln Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
val LeU Trp Gly Gly His Lys Val Phe Met Asn Lys Pro. Glu Glu Pro 

210 215 220 
Phe Gln Pro Val Lys Glu Ala Thr Gln Leu Met Asn Glu Leu Val Tyr 
225 230 235 240 
Ser Gin 

<210> 19 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 44 
<223> N44V 
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<220> 
<221> VARIANT 
<222> 56 
<223> L56V 

<220> 
<221> VARIANT 
<222> 135 
<223> 5135G 

<220> 
<221> VARIANT 
<222> 219 
<223> 5219N 

<400> 19 
Giy Glu ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 10 15 

Thr Ile Cys His Leu Thr Asn Glu Ser Asp Giy His Thr Thr Ser Leu 
20 25 30 

Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Val Lys His Leu Phe 
35 40 45. 

Arg Arg Asn Asn Gly Thr Leu val Val Gln Ser Leu His Gly Val Phe 
50 55 60 

Lys val 	Lys Asn Thr Thr Thr Leu Gln Gln His Leu Ile Asp Gly Arg 
65 70 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gin Arg Glu Glu Arg Ile Cys Leu val 

100 105 110 
Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met val Ser Asp Thr 

115 120 125 
Ser Cys Thr Phe Pro Ser Gly Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 140 
Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu val Ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile Val Giy Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gln Glu Ala Gln Gln Trp val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
Val 	Leu Trp Gly. Gly His Lys Val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 
Phe Gln Pro Val Lys Glu Ala Thr Gin Leu Met Asn Glu Leu val Tyr 
225 230 235 240 
Ser Gln 

<210> 20 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 56 
<223> L56V 

<220> 
<221> VARIANT 
<222> 68 
<223> N680 

<220> 
<221> VARIANT 
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<222> 135 
<223> 51356 

<220> 
<221> VARIANT 
<222> 219 
<223> 5219N 

<400> 20 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 10 15 

Thr Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr ser Leu 
20 25 30 

Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 
35 40 45 

Arg Arg Asn Asn Gly Thr Leu Val Val Gln Ser Leu His Gly Val Phe 
50 55 60 

Lys Val Lys Asp Thr Thr Thr Leu Gln Gln His Leu Ile Asp Gly Arg 
65 70 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu Val 

100 105 110 
Thr Thr Asn Phe Gin Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 
Ser Cys Thr Phe Pro Ser Gly Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 140 
Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu val Ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gln Glu Ala Gln Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
val Leu Trp Gly Gly HiS Lys Val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 
Phe Gin Pro Val Lys Giu Ala Thr Gin Leu Met Asn Giu Leu Val Tyr 
225 230 235 240 
Ser Gln 

<210> 21 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 17 
<223> T175 

<220> 
<221> VARIANT 
<222> 56 
<223> L56V 

<220> 
<221> VARIANT 
<222> 68 
<223> N68D 

<220> 
<221> VARIANT 
<222> 77 
<223> 177V 
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<220> 
<221> VARIANT 
<222> 219 
<223> 5219N 

<400> 21 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 10 15 

Ser Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser Leu 
20 25 30 

Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 
35 40 45 

Arg Arg Asn Asn Gly Thr Leu Val Val Gln Ser Leu His Gly.  Val Phe 
50 55 60 

Lys Val Lys Asp Thr Thr Thr Leu Gln Gln His Leu Val Asp Gly Arg 
65 70 75 80 
Asp Met Ile Ile Ile Arg met Pro Lys Asp Phe Pro Pro Phe Pro Gin 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu val 

100 105 110 
Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 
Ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 140 
Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu Val Ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gln Glu Ala Gln Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
val Lein Trp• Gly Gly His Lys Val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 
Phe Gin Pro Val Lys Glu Ala Thr Gln Leu Met Asn Glu Leu Val Tyr 
225 230 235 240 
Ser Gln 

<210> 22 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 17 
<223> T175 

<220> 
<221> VARIANT 
<222> 68 
<223> N68D 

<220> 
<221> VARIANT 
<222> 77 
<223> 177V 

<220> 
<221> VARIANT 
<222> 135 
<223> 5135G 

<220> 
<221> VARIANT 
<222> 219 
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<223> s219N 

<400> 22 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 5 10 15 
Ser Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser Leu 

20 25 30 
Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe 

35 40 45 
Arg Arg Asn Asn Gly Thr Leu Leu Val Gln Ser Leu His. Gly Val Phe 

50 55 60 
Lys val Lys Asp Thr Thr Thr Leu Gln Gln His Leu Val Asp Gly Arg 
65 70 75 80 
Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu.  Arg Ile Cys Leu val 

100 105 110 
Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 
Ser Cys Thr Phe Pro Ser Gly Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 140 
Gln Thr Lys Asp Gly Gin Cys Gly Ser Pro Leu Val Ser Thr Arg Asp 
145 150 155 - 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val. Pro Lys.  Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gln Glu Ala Gln Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
val Leu Trp Gly Gly His Lys val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 
Phe Gln Pro Val Lys Glu Ala Thr Gln Lein Met Asn Glu Leu Val Tyr 
225 230 235 240 
Ser Gln 

<210> 23 
<211> 242 
<212> PRT 
<213> Potyvirus 

<220> 
<221> VARIANT 
<222> 17 
<223> T17S 

<220> 
<221> VARIANT 
<222> 44 
<223> N44v 

<220> 
<221> VARIANT 
<222> 56 
<223> L56V 

<220> 
<221> VARIANT 
<222> 68 
<223> N68D 

<220> 
<221> VARIANT 
<222> 77 
<223> 177v 

<220> 
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<221> VARIANT 
<222> 135 
<223> 51356 

<220> 
<221> VARIANT 
<222> (219)...(219) 
<223> 5219N 

<400> 23 
Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser 
1 	 5 10 15 
Ser Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser Leu 

20 25 30 
Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Val Lys His Leu Phe 

35 40 45 
Arg Arg Asn Asn Gly Thr Leu val Val Gln Ser Leu His Gly Val Phe 

50 55 60 
Lys Val Lys Asp Thr Thr Thr Leu Gln Gln His Leu val Asp Gly Arg 
65 70 75 80 
Asp met Ile Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln 

85 90 95 
Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu val 

100 105 110 
Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser Asp Thr 

115 120 125 
Ser Cys Thr Phe Pro Ser Gly Asp Gly Ile Phe Trp Lys His Trp Ile 

130 135 140 
Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu Val Ser Thr Arg Asp 
145 150 155 160 
Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr Asn 

165 170 175 
Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr Asn 

180 185 190 
Gln Glu Ala Gln Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp Ser 

195 200 205 
val Leu Trp Gly Gly His Lys Val Phe Met Asn Lys Pro Glu Glu Pro 

210 215 220 
Phe Gln Pro Val Lys Glu Ala Thr Gln Leu Met Asn Glu Leu Val. Tyr 
225 230 235 240 
Ser Gin 

<210> 24 
<211> 3023 
<212> PRT 
<213> Potyvirus 

<400> 24 
Met Ala Ala Thr Met Ile Phe Gly Ser Phe Thr His Asp Leu Leu Gly 
1 	 5 10 15 
Lys Ala Met Ser Thr Ile His Ser Ala Val Thr Ala Glu Lys Asp Ile 

20 25 30 
Phe Ser Ser Ile Lys Glu Arg Leu Glu Arg Lys Arg His Gly Lys Ile 

35 40 45 
Cys Arg Met Lys Asn Gly Ser Ile Tyr Ile Lys Ala Ala Ser Ser Thr 

50 55 60 
Lys val Glu Lys Ile Asn Ala Ala Ala Lys Lys Leu Ala Asp Asp Lys 
65 70 75 80 
Ala Ala Phe Leu Lys Ala Gln Pro. Thr Ile Val Asp Lys Ile Ile Val 

85 90 95 
Asn Glu Lys Ile Gln Val val Glu Ala Glu Glu Val His Lys Arg Glu 

100 105 110 
Asp Val Gln Thr Val Phe Phe Lys Lys Thr Lys Lys Arg Ala Pro Lys 

115 120 125 
Leu Arg Ala Thr Cys Ser Ser Ser Gly Leu Asp Asn Leu Tyr Asn Ala 

130 135 140 
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Val Ala Asn Ile Ala Lys Ala Ser Ser Leu Arg Val Glu Val Ile His 
145 150 155 160 
Lys Lys Arg val Cys Gly Glu Phe Lys Gln Thr Arg Phe Gly Arg Ala 

165 170 175 
Leu Phe Ile Asp val Ala His Ala Lys Gly His Arg Arg Arg Ile Asp 

180 185 190 
Cys Arg Met His Arg Arg Glu Gin Arg Thr Met His Met Phe Met Arg 

195 200 205 
Lys Thr Thr Lys.  Thr Glu Val Arg Ser Lys His Leu Arg Lys Gly Asp 

210 215 220 
Ser Gly Ile Val Leu Leu Thr Gln Lys Ile Lys Gly His Leu Ser Gly 
225 230 235 240 
Val Arg Asp Glu Phe Phe Ile val Arg Gly Thr Cys Asp Asp Ser Leu 

245 250 255 
Leu Glu Ala Arg Ala Arg Phe Ser Gln Ser Ile Thr Leu Arg Ala Thr 

260 265 270 
His Phe Ser Thr Gly Asp Ile Phe Trp Lys Gly Phe Asn Ala Ser Phe 

275 280 285 
Gln Glu Gln Lys Ala Ile Gly Leu Asp His Thr Cys Thr Ser Asp Leu 

290 295 300 
Pro Val Glu Ala cys Gly His val Ala Ala Leu Met Cys Gln Ser Leu 
305 310 315 320 
Phe Pro Cys Gly Lys Ile Thr Cys Lys Arg Cys Ile Ala Asn Leu Ser 

325 330 335 
Asn Leu Asp Phe Asp Thr Phe Ser Glu Leu Gln Gly Asp Arg Ala met 

340 345 350 
Arg Ile Leu Asp val Met Arg Ala Arg Phe Pro Ser Phe Thr His Thr 

355 360 365 
Ile Arg Phe Leu His Asp Leu Phe Thr Gln Arg Arg val Thr Asn Pro 

370 375 380 
Asn Thr Ala Ala Phe Arg Glu Ile Leu Arg Leu Ile Gly Asp Arg Asn 
385 390 395 400 
Glu >Ala Pro Phe Ala His val Asn Arg Leu Asn Glu Ile Leu Leu Leu 

405 410 415 
Gly Ser Lys Ala Asn Pro Asp Ser Leu Ala Lys Ala Ser Asp Ser Leu 

420 425 430 
Leu Glu Leu Ala Arg Tyr Leu Asn Asn Arg Thr Glu Asn Ile Arg Asn 

435 440 445 
Gly Ser Leu Lys His Phe Arg Asn Lys Ile Ser Ser Lys. Ala His Ser 

450 455 460 
Asn Leu Ala Leu Ser Cys Asp Asn Gln Leu Asp Gln Asn Gly Asn Phe 
465 470 475 480 
Leu- Trp Gly Leu Ala Gly Ile Ala Ala Lys Arg Phe Leu Asn Asn Tyr 

485 490 495 
Phe Glu Thr Ile Asp Pro Glu Gin Gly Tyr Asp Lys Tyr Val Ile Arg 

500 505 510 
Lys Asn Pro Asn Gly Glu Arg Lys Leu Ala Ile Gly Asn Phe Ile Ile 

515 520 525 
Ser Thr Asn Leu Glu Lys Leu Arg Asp Gln Leu Glu Gly Glu Ser Ile 

530 535 540 
Ala Arg Val Gly Ile Thr Glu Glu Cys val ser Arg Lys Asp Gly Asn 
545 550 555 560 
Tyr Arg Tyr Pro Cys Cys Cys Val Thr Leu Glu Asp Gly Ser Pro Met 

565 570 575 
Tyr Ser Glu Lein Lys.  Mete Pro Thr Lys Asn His Leu Val 	Ile Gly Asn 

580 585 590 
Ser Gly Asp Pro Lys Tyr Leu Asp Leu Pro Gly Glu Ile Ser Asn Leu 

595 600 605 
Met Tyr Ile Ala Lys Glu Gly Tyr Cys Tyr Ile Asn ile Phe Leu Ala 

610 615 620 
Met Leu Val Asn Val Asp Glu Ala. Asn Ala Lys Asp Phe Thr Lys Arg 
625 630 635 640 
Val Arg Asp Glu Ser Val Gln Lys Leu Gly Lys Trp Pro Ser Leu Ile 

645 650 655 
Asp Val Ala Thr Glu Cys Ala Leu Leu Ser Thr Tyr Tyr Pro Ala Ala 

660 665 670 
Ala Ser Ala Glu Leu Pro Arg Leu Leu Val Asp His Ala. Gln Lys Thr 

675 680 685 
Page 43 



Ile His Val val Asp Ser Tyr Gly Ser Leu Asn Thr Gly Tyr His Ile 
690 	 695 	 700 

Leu Lys Ala Asn Thr Val Ser Gin Leu Glu Lys Phe Ala Ser Asn Thr 
705 	 710 	 715 	 720 
Leu. Glu ser Pro met Ala Gln Tyr Lys Val Gly Gly Leu Val Tyr ser 

725 	 730 	 735 
Glu Asn Asn Asp Ala Ser Ala Val 	Lys Ala Leu Thr Gln Ala Ile Phe 

740 	 745 	 750 
Arg Pro Asp Val Leu Ser Glu Lein Ile Glu Lys Giu Pro Tyr. Leu met 

755 	 760 	 765 
Val Phe Ala Leu Val Ser Pro Gly Ile Leu Met Ala Met Ser Asn ser 

770 	 775 	 780 
Gly Ala Let Glu Phe Gly Ile Ser Lys Trp Ile Ser Ser Asp. His. Ser 
785 	 790 	 795 	 800 
Leu Val Arg Met Ala Ser Ile Leu Lys Thr Leu. Ala Ser Lys val Ser 

805 	 810 	 815 
val Ala Asp Thr Leu Ala Leu Gln Lys His Ile Met Arg Gln Asn Ala 

820 	 825 	 830 
Asn Phe Leu Cys Gly Glu Leu Ile Asn Gly Phe Gin Lys Lys Lys ser 

835 	 840 	 845 
Tyr Thr. His Ala Thr Arg Phe Leu Leu Met Ile Ser Glu Glu Asn Glu 

850 	 855 	 860 
Met Asp Asp Pro val Lein Asn Ala Gly Tyr Arg Val Leu Glu Ala Ser 
865 	 870 	 875 	 880 
Ser His Giu.  Ile Met Glu Lys Thr Tyr Leu Ala Leu Leu Glu Thr ser 

885 	 890 	 895 
Trp Ser Asp Leu Ser Let Tyr Gly- Lys Phe Lys Ser Ile Trp Phe Thr 

900 	 905 	 910 
.Arg Lys His Phe Gly Arg Tyr Lys.  Ala Glu Leu Phe Pro Lys Glu Gin 

915 	 920 	 925 
Thr Asp Leu Gln Gly Arg Tyr Ser Asn Ser Leu Arg Phe His Tyr Gln 

930 	 935 	 940 
ser Thr Leu Lys Arg Leu Arg Asn Lys Gly Ser Let Cys Arg Glu Arg 
945 	 950 	 955 	 960 
Phe Leu Glu Ser. Ile Ser Ser Ala Arg Arg Arg Thr Thr Cys Ala val 

965 	 970 	 975 
Phe Ser Leu Leu His Lys Ala Phe Pro Asp Val Leu Lys Phe Ile Asn 

980 	 985 	 vv^^^ p 
Thr Lein Val Ile Val Ser Leu Ser Met Gln Ile Tyr Tyr met Leu val 

995 	 1000 	 1005 
Ala Ile Ile. His Glu His Arg Ala Ala Lys Ile Lys Ser Ala Gln Leu 

1010 	 1015 	 1020 
Glu Glu Arg Val Leu Glu Asp Lys Thr Met Leu Leu Tyr Asp Asp Phe 
1025 	- 	 1030 	 1035 	 1040 
Lys Ala Lys Letn Pro Giu Gly ser Phe Giu Glu Phe Leu Giu Tyr Thr 

1045 	 1050 	 1055 
Arg Gln Arg Asp Lys Glu Val Tyr Giu Tyr Leu Met Met Glu Thr Thr 

1060 	 1065 	 1070 
Glu Ile val Glu Phe Gln Ala Lys Asn Thr Gly Gin Ala ser Leu Glu 

1075 	 1080 	 1085 
Arg Ile Ile Ala Phe Val Ser Leu Thr Let Met Leu Phe Asp Asn Glu 

1090 	 1095 	 1100 
Arg Ser Asp Cys Val Tyr Lys Ile Leu Thr Lys Phe Lys Gly Ile Leu 
1105 	 1110 	 1115 	 1120 
Gly ser val Glu Asn Asn Val Arg Phe Gln Ser Leu Asp Thr Ile val 

1125 	 1130 	 1135 
Pro Thr Gln Glu Glu Lys Asn Met Val Ile Asp Phe Glu Leu Asp ser 

1140 	 1145 	 1150 
Asp Thr Ala His Thr Pro Gln Met Gln Giu Gin Thr Phe Ser Asp Trp 

1155 	 1160 	 1165 
Trp Ser Asn Gin Ile Ala Asn Asn Arg Val Val Pro. WS Tyr Arg Thr 

1170 	 1175 	 1180 
Glu Gly Tyr Phe met Gin Phe Thr Arg Asn Thr Ala Ser Ala Val Ser 
1185 	 1190 	 1195 	 1200 
His Gin Ile Ala His Asn Glu His Lys Asp Ile Ile Leu Met Gly Ala 

1205 	 1210 	 1215 
Val Gly Ser Gly Lys Ser Thr Gly Let Pro Thr Asn Leu Cys Lys Phe 

1220 	' 	 1225 	 1230 
Page 44 



Gly Gly Val Leu Leu Leu Glu Pro Thr Arg Pro Leu Ala Glu Asn Val 
1235 	 1240 	 1245 

Thr Lys Gln Met Arg Gly Ser Pro Phe Phe Ala Ser Pro Thr Leu Arg 
1250 	 1255 	 1260 

Met Arg Asn Leu Ser Thr Phe Gly Ser Ser Pro Ile Thr val Met Thr 
1265 	 1270 	 1275 	 1280 
Thr Gly Phe Ala Leu His Phe Phe Ala Asn Asn Val Lys Glu Phe Asp 

1285 	 1290 	 1295 
Arg Tyr Gln Phe Ile Ile Phe Asp Glu Phe His val Leu Asp Ser Asn 

1300 	 1305 	 1310 
Ala Ile Ala Phe Arg Asti Leu Cys His Glu Tyr Ser Tyr Asn Gly Lys 

1315 	 1320 	 1325 
Ile Ile Lys Val Ser Ala Thr Pro Pro Gly Arg Glu Cys Asp Leu Thr 

1330 	 1335 	 1340 
Thr Gln Tyr Pro Val Glu Leu Leu Ile Glu Glu Gin Leu Ser Leu Arg 
1345 	 1350 	 1355 	 1360 
Asp Phe val Asp Ala Gln Gly Thr Asp Ala His Ala Asp Val val Lys 

1365 	 1370 	 1375 
Lys Gly Asp Asn Ile Leu Val Tyr val Ala Ser Tyr Asn Glu Val Asp 

1380 	 1385 	 1390  
Gin Leu Ser Lys Met Leu Asn Glu Arg Gly Phe Leu val Thr Lys Val 

1395 	 1400 	 1405 
Asp Gly Arg Thr met Lys Leu Gly Gly Val Glu Ile Ile Thr Lys Gly 

1410 	 1415 	 1420 
Ser Ser Ile Lys Lys His Phe Ile Val Ala Thr Asn Ile Ile Glu Asn 
1425 	 1430 	 1435 	 1440 
Gly Val Thr Leu Asp val ASp val Val Val Asp Phe Gly Leu Lys val 

1445 	 1450 	 1455 
Val Pro Asn Leu Asp Ser Asp Asn Arg Leu Val Ser Tyr Cys Lys Ile 

1460 	 1465 	 1470 
Pro Ile Ser Leu Gly Glu Arg Ile Gln Arg Phe Gly Arg Val Gly Arg 

1475 	 1480 	 1485 
Asn Lys Pro Gly Val Ala Leu Arg Ile Gly Glu Thr Ile Lys Gly Leu 

1490 	 1495 	 1500 
Val Glu Ile Pro Ser Met Ile Ala Thr Glu Ala Ala Phe Leu Cys Phe 
1505 	 1510 	 1515 	 1520 
Val Tyr Gly Leu Pro Val Thr Thr Gln Asn Val Ser Thr Ser Ile Leu 

1525 	 1530 	 1535 
Ser Gln Val Ser Val Arg Gln Ala Arg Val Met Cys Gln Phe Glu Leu 

1540 	 1545 	 1550 
Pro Ile Phe Tyr Thr Ala His Leu Val Arg Tyr Asp Gly Ala met His 

1555 	 1560 	 1565 
Pro- Ala Ile His Asn Ala Leu Lys Arg Phe Lys Leu Arg Asp Ser Glu 

1570 	 1575 	 1580 
Ile Asn Leu Asn Thr Leu Ala Ile Pro Thr Ser Ser Ser Lys Thr Trp 
1585 	 1590 	 1595 	 1600 
Tyr Thr Gly Lys Cys Tyr Lys Gln Leu Val Gly Arg Leu Asp Ile Pro 

1605 	 1610 	 1615 
Asp Glu Ile Lys Ile Pro Phe Tyr Thr Lys Glu Val Pro Glu Lys val 

1620 	 1625 	 1630 
Pro Glu Gin Ile Trp Asp Val Met Val Lys Phe Ser Ser Asp Ala Gly 

1635 	 1640 	 1645 
Phe Gly Arg Met Thr Ser Ala Ala Ala Cys Lys Vai Ala Tyr Thr Leu 

1650 	 1655 	 1660 
Gln Thr Asp Ile His Ser Ile Gln Arg Thr val Gln Ile Ile Asp Arg 
1665 	 1670 	 1675 	 1680 
Leu Leu Glu Asn Glu Met Lys Lys Arg Asn His Phe Asn Leu Val Val 

1685 	 1690 	 1695 
Asn Gln Ser Cys Ser Ser His Phe Met Ser Leu Ser Ser Ile Met Ala 

1700 	 1705 	 1710 
Ser Leu Arg Ala His Tyr Ala Lys Asn His Thr Gly GM Asn Ile Glu 

1715 	 1720 	 1725 
Ile Leu Gln Lys Ala Lys Ala Gln Leu Leu Glu Phe Ser Asn Leu Ala 

1730 	 1735 	 1740 
Ile Asp Pro Ser Thr Thr Glu Ala Leu Arg Asp Phe Gly Tyr Leu Glu 
1745 	 1750 	 1755 	 1760 
Ala val Arg Phe Gln ser Glu Ser Glu Met Ala Arg Gly Leu Lys Leu 

1765 	 1770 	 1775 
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Ser Gly His Trp Lys Trp Ser Leu Ile Ser Arg Asp Leu Ile Val Val 
1780 	 1785 	 1790 

Ser Gly Val Gly Ile Gly Leu Gly Cys Met Leu Trp Gln Phe Phe Lys 
1795 	 1800 	 1805 

Glu Lys Met His Glu Pro Val Lys Phe Gln Gly Lys Ser Arg Arg Arg 
1810 	 1815 	 1820 

Leu Gln Phe Arg Lys Ala Arg Asp Asp Lys Met Gly Tyr Ile Met His 
1825 	 1830 	 1835 	 1840 
Gly Glu Gly Asp Thr Ile Glu His Phe Phe Gly Ala Ala Tyr Thr Lys 

1845 	 1850 	 1855 
Lys Gly Lys Ser Lys Gly Lys Thr His Gly Ala Gly. Thr -Lys Ala His 

1860 	 1865 	 1870 
Lys Phe Val Asn Met Tyr Gly Val Ser Pro Asp Glu Tyr Ser Tyr val 

1875 	 1880 	 1885 
Arg Tyr Leu Asp Pro val Thr Gly Ala Thr Leu Asp Glu Ser Pro Met 

1890 	 1895 	 1900 
Thr Asp Leu Asn Ile val Gln Glu His Phe Gly Glu Ile Arg Arg Glu 
1905 	 1910 	 1915 	 1920 
Ala Ile Leu Ala Asp Ala Met Ser Pro Gln Gln Arg Asn Lys Gly Ile 

1925 	 1930 	 1935 
Gln Ala Tyr Phe Val Arg Asn Ser Thr Met Pro Ile Leu Lys val Asp 

1940 	 1945 	 1950 
Leu Thr Pro His Ile Pro Leu Lys Val Cys Glu Ser Asn Asn Ile Ala 

1955- 	 1960 	 1965  
Gly Phe Pro Glu Arg Glu Gly Glu Leu Arg Arg Thr Gly Pro Thr Glu 

1970 	 1975 	 1980 
Thr Leu Pro Phe Asp Ala Leu Pro Pro Giu Lys Gln Glu Val Ala Phe 
1985 	 1990 	 1995 	 2000 
Glu Ser Lys Ala Leu Leu Lys Gly val Arg Asp Phe Asn Pro Ile Ser 

2005 	 2010 	 2015 
Ala Cys val Trp Leu Leu Glu Asn Ser Ser Asp Gly His Ser Glu Arg 

2020 	 2025 	 2030 
Leu Phe Gly Ile Gly Phe Gly Pro Tyr Ile Ile Ala Asn Gln His Leu 

2035 	 2040 	 2045 
Phe Arg Arg Asn Asn Gly Glu Leu Thr Ile Lys Thr Met His Gly Glu 

2050 	 2055 	 2060 
Phe Lys val Lys Asn Ser Thr Gln Leu Gin Met Lys Pro Val Glu Gly 
2065 	 2070 	 2075 	 2080 
Arg Asp Ile Ile Val Ile Lys Met Ala Lys Asp Phe Pro Pro Phe Pro 

2085 	 2090 	 2095 
Gln Lys Leu Lys Phe Arg Gin Pro Thr Ile Lys Asp Arg Val Cys Met 

2100 	 2105 	 2110 
Val - Ser Thr Asn Phe Gln Gln Lys Ser Val 	Ser Ser Leu Val 	Ser Giu 

-2115 	 2120 	 2125 
Ser Ser His Ile Val His Lys Glu Asp Thr Ser Phe Trp Gin His Trp 

2130 	 2135 	 2140 
Ile Thr Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu Val Ser Ile Ile 
2145 	 2150 	 2155 	 2160 
Asp Gly Asn Ile Leu Gly Ile His Ser Leu Thr His Thr Thr Asn Gly 

2165 	 2170 	 2175 
Ser Asn Tyr Phe val Glu Phe Pro Glu Lys Phe Val Ala Thr Tyr Leu 

2180 	 2185 	 2190 
Asp Ala Ala Asp Gly Trp Cys Lys Asn Trp Lys Phe Asn Ala Asp Lys 

2195 	 2200 	 2205 
Ile Ser Trp Gly ser. Phe Thr Leu val Glu Asp Ala Pro Glu Asp Asp 

2210 	 2215 	 2220 
Phe met Ala Lys Lys Thr Val Ala Ala Ile Met Asp' Asp Leu Val Arg 
2225 	 2230 	 2235 	 2240 
Thr Gln Gly Glu Lys Arg Lys Trp Met Leu Glu Ala Ala His Thr Asn 

2245 	 2250 	 2255 
Ile Gin Pro Val Ala His Leu Gin Ser Gln Leu val Thr Lys His Ile 

2260 	 2265 	 2270 
Val Lys Gly Arg Cys Lys Met Phe Ala Leu Tyr Leu Gln Glu Asn Ala 

2275 	 2280 	 2285 
Asp Ala Arg Asp Phe Phe Lys Ser Phe. Met Gly Ala Tyr Gly Pro Ser 

2290 	 2295 	 2300 
His Leu ASn Lys GlU Ala Tyr Ile Lys Asp Ile met Lys Tyr Ser Lys 
2305 	 2310 	 2315 	 2320 
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Gln Ile Val val Gly Ser val Asp Cys Asp Thr Phe Glu Ser Ser Leu 
2325 	 2330 	 2335 

Lys val Leu Ser Arg Lys Met Lys Glu Trp Gly Phe Glu Asn Leu Glu 
2340 	 2345 	 2350 

Tyr Val Thr Asp Glu Gln Thr Ile Lys Asn Ala Leu Asn met Asp Ala 
2355 	 2360 	 2365 

Ala val Gly Ala Leu Tyr Ser Gly Lys Lys Lys Gln Tyr Phe Glu Asp 
2370 	' 	 2375 	 2380 

Leu ser Asp Asp .  Ala val Ala Asn Leu Val 	Gln Lys Ser Cys Leu Arg 
2385 	 2390 	 2395 	 2400 
Leu Phe Lys Asn Lys Leu Gly Val Trp Asn Gly Ser Leu Lys Ala Glu 

2405 	 2410 	 2415 
Leu Arg Pro Phe Glu Lys Leu Ile Glu Asn Lys Thr Arg Thr Phe Thr 

2420 	 2425 	 2430 
Ala Ala Pro Ile Glu Thr Leu Leu Gly Gly Lys Val Cys val Asp Asp 

2435 	 2440 	 2445 
Phe Asn Asn His Phe Tyr Ser Lys His Ile Gin Cys Pro Trp Ser Val 

2450 	 2455 	 2460 
Gly Met Thr Lys Phe Tyr Gly Gly Trp Asn Glu Leu Leu Gly Lys Leu 
2465 	 2470 	 2475 	 2480 
Pro Asp. Gly Trp val Tyr Cys Asp Ala Asp Gly Ser Gin Phe Asp Ser 

2485 	 2490 	 2495 
Ser Leu Ser Pro Tyr Leu Ile Asn Ala Val Leu Arg Leu Arg Leu ser 

2500 	 2505 	 2510 
Ser Met Glu Glu Trp Asp Val Gly Gln Lys Met Leu Gln Asn Leu Tyr 

2515 	 2520 	 2525 
Thr Glu Ile Val Tyr Thr Pro Ile Ser Thr Pro Asp Gly Thr Ile val 

2530 	 2535 	 2540 
Lys Lys Phe Lys Gly Asn Asn Ser Gly Gin Pro Ser Thr Val Val Asp 
2545 	 2550 	 2555 	 2560 
Asn Thr Leu Met Val Val Leu Ala Met Tyr Tyr Ala Leu ser Lys Leu 

2565 	 2570 	 2575 
Gly Val Asp Ile Asn Ser Gin Glu Asp Val Cys Lys Phe Phe Ala Asn 

2580 	 2585 	 2590 
Gly Asp Asp Leu Ile Ile Ala Ile Ser Pro Glu Leu Glu His Val Leu 

2595 	 2600 	 2605 
Asp Gly Phe Gln Gln His Phe Ser Asp Leu Gly Leu Asn Tyr Asp Phe 

2610 	 2615 	 2620 
Ser ser Arg Thr Arg Asp Lys Lys Glu Leu• Trp Phe Met Ser His Arg 
2625 	 2630 	 2635 	 2640 
Ala Leu Ser Lys Asp Gly Ile Leu Ile Pro Lys Leu Glu Pro Giu Arg 

2645 	 2650 	 2655 
Ile Val Ser Ile Leu Glu Trp Asp Arg Ser Ala Glu Pro His His Arg 

- 	2660 	 2665 	 2670 
Leu Glu Ala Ile Cys Ala Ser Met Ile Giu Ala Trp Gly Tyr Thr Asp 

2675 	 2680 	 2685 
Leu Leu Gln Asn Ile Arg Arg Phe Tyr Lys Trp Thr Ile Glu Gln Glu 

2690 	 2695 	 2700 
Pro Tyr Arg Ser Leu Ala Glu Gln Gly Leu Ala Pro Tyr. Leu Ser Glu 
2705 	 2710 	 2715 	 2720 
Val Ala Leu Arg Arg IS Tyr Thr Ser Gln Ile Ala Thr Asp Asn Glu 

2725 	 2730 	 2735 
Leu Thr Asp Tyr Tyr Lys Glu Ile Leu Ala Asn Asn Glu Phe Leu Arg 

2740 	 2745 	 2750 
Glu Thr. Val Arg Phe. Gln ser Asp Thr Val Asp Ala Gly Lys Asp Lys 

2755 	 2760 	 2765 
Ala Arg Asp Gln Lys Leu Ala Asp Lys Pro Thr Lein Ala Ile Asp Arg 

2770 	 2775 	 2780 
Thr Lys Asp Lys Asp Val Asn Thr Gly Thr Ser Gly Thr Phe Ser Ile 
2785 	 2790 	 2795 	 2800 
Pro Arg Leu Lys Lys Ala Ala Met Asn Met Lys Leu Pro Lys Val Gly 

2805 	 2810 	 2815 
Gly ser Ser Val val Asn Leu Asp His Leu Leu Thr Tyr Lys Pro Ala 

2820 	 2825 	 2830 
Gln Glu Phe val Val Asn Thr Arg Ala. Thr His Ser Gln Phe Lys Ala 

2835 	 2840 	 2845 
Trp His Thr Asn Val Met Ala Glu Leu Glu Leu Asn Glu Glu Gin Met 

2850 	 2855 	 2860 
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Lys Ile Val Leu Asn Gly Phe Met Ile Trp Cys Ile Glu Asn Gly Thr 
2865 2870 2875 2880 
Ser Pro Asn Ile Ser Gly Val Trp Thr Met Met Asp Gly Asp Glu Gln 

2885 2890 2895 
val Glu - Tyr Pro Ile Glu Pro Met Val Lys His Ala Asn Pro ser Leu 

2900 2905 2910 
Arg Gln Ile Met Lys His Phe Ser Asn Leu Ala Glu Ala Tyr Ile Arg 

2915 2920 2925 
Met Arg Asn Ser Glu Gln Val Tyr Ile Pro Arg Tyr Gly Leu. Gln Arg 

2930 2935 2940 
Gly Leu val Asp Arg Asn Leu Ala Pro Phe Ala Phe Asp Phe Phe Glu 
2945 2950 2955 2960 
Val Asn Gly Ala Thr Pro Val Arg Ala Arg Glu Ala His Ala Gln Met 

2965 2970 2975 
Lys Ala Ala Ala Leu Arg Asn Ser Gin Gln Arg Met Phe Cys Leu Asp 

2980 2985 2990 
Gly Ser Val ser Gly Gln Glu Glu Asn Thr Glu Arg His Thr val Asp 

2995 3000 3005 
Asp val Asn Ala Gin Met His His Leu Leu Gly Val Lys Gly Val 

3010 3015 3020 

<210> 25 
<211> 381 
<212> PRT 
<213> Bacillus subtilis 

<400> 25 
Met Arg Gly Lys Lys val Trp Ile Ser Leu Leu Phe Ala Leu Thr Leu 
1 5 10 15 
Ile Phe Thr Met Ala Phe Ser Asn Met Ser Ala Gin Ala Ala Gly Lys 

20 25 30 
ser Ser Thr Glu Lys Lys Tyr Ile Val Gly Phe Lys Gln Thr Met Ser 

35 40 45 
Ala Met Ser Ser. Ala Lys Lys Lys Asp val Ile Ser Glu Lys Gly Gly 

50 55 60 
Lys Val Gln Lys Gln Phe Lys Tyr Val Asn Ala Ala Thr Ala Thr Leu 
65 70 75 OA 

QV 

Asp Glu Lys Ala val Lys Glu Leu Lys Gln Asp Pro Ser Val Ala Tyr 
85 90 95 

val Glu Glu. Asp His Ile Ala His Glu Tyr Ala Gin Ser Val Pro Tyr 
100 105 110 

Gly Ile Ser Gln Ile Lys Ala Pro Ala Leu His Ser Gin Gly Tyr Thr 
115 120 125 

Gly Ser Asn val Lys val Ala val Ile Asp Ser Gly Ile Asp 5cr ser 
130 135 140 

His Pro Asp Leu Asn Val Lys Gly Gly Ala Ser Phe Val Pro ser Glu 
145 150 155 160 
Thr Asn Pro Tyr Gin Asp Gly Ser Ser His Gly Thr His Val Ala Gly 

165 170 175 
Thr Ile Ala Ala Leu Asn Asn. Thr Ile Gly Val Leu Gly Val Ala Pro 

180 185 190 
Asn Ala ser Leu Tyr Ala val Lys Val Leu Asp Ser Thr Gly ser Gly 

195 200 205 
Gln Tyr Ser Trp Ile Ile Asn Gly Ile Glu Trp Ala Ile ser Asn Asn 

210 215 220 
Met Asp Val Ile Asn Met ser Leu Gly Gly Pro ser Gly Ser Thr Ala 
225 230 235 240 
Leu Lys Thr val Val Asp Lys Ala Val Ser Ser Gly Ile Val val Ala 

245 250 255 
Ala Ala Ala Gly Asn Glu Gly Ser Ser Gly Ser Thr Ser Thr val Gly 

260 265 270 
Tyr Pro Ala Lys Tyr Pro Ser Thr Ile Ala val Gly Ala Val Asn Ser 

275 280 285 
ser Asn Gln Arg Ala Ser Phe Ser Ser Ala Gly Ser Glu Leu Asp val 

290 295 300 
Met Ala Pro Gly Val Ser Ile Gln Ser Thr Leu Pro Gly Gly Thr Tyr 
305 310 315 320 
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Gly Ala Tyr Asn Gly Thr Ser Met Ala Thr Pro His val Ala Gly Ala 
325 330 335 

Ala Ala Leu Ile Leu Ser Lys His Pro Thr Trp Thr Asn Ala Gln Val 
340 345 350 

Arg Asp Arg Leu Glu Ser Thr Ala Thr Tyr Leu Gly Ser Ser Phe Tyr 
355 360 365 

Tyr Gly Lys Gly Leu Ile Asn Val Gln Ala Ala Ala Gln 
370 375 380 

<210> 26 
<211> 277 
<212> PRT 
<213> Rattus norvegicus 

<400> 26 
Met Asp Asn Asn Giu Thr Ser Val Asp Ser Lys Ser Ile Asn Asn Phe 

1 	 5 10 15 
Glu Thr Lys Thr Ile His Gly Ser Lys Ser Met Asp Ser Gly Ile Tyr 

20 25 30 
Leu Asp Ser Ser Tyr Lys Met Asp Tyr Pro Glu Met Gly Leu Cys Ile 

35 40 45 
Ile Ile Asn Asn Lys Asn Phe His Lys Ser Thr Gly Met Ser Ala Arg 

50 55 60 
Asn Gly Thr Asp val Asp. Ala Ala Asn Leu Arg Glu Thr Phe Met Ala 

65 70 75 80 
Leu Lys Tyr Glu Val Arg Asn Lys Asn Asp Leu Thr Arg Glu Glu Ile 

85 90 95 
Met Glu Leu Met Asp Ser val Ser Lys Glu Asp His Ser Lys Arg Ser 

100 105 110 
Ser Phe Val Cys Val Ile Leu Ser His Gly Asp Glu Gly val Ile Phe 

115 120 125 
Gly Thr Asn Gly Pro Val Asp Leu Lys Lys Leu Thr Ser Phe Phe Arg 

130 135 140 
Gly Asp Tyr Cys Arg Ser Leu Thr Gly Lys Pro Lys Leu Phe Ile Ile 
145 150 155 160 
Gln Ala Cys Arg Gly Thr Glu Lein Asp Cys Gly Ile Glu Thr Asp ser 

165 170 "r SI J 

Gly Thr Asp Asp Asp Met Ala Cys Gln Lys Ile Pro Val Glu Ala Asp 
180 185 190 

Phe Leu Tyr. Ala Tyr Ser Thr Ala Pro Gly Tyr Tyr Ser Trp Arg Asn 
195 200 205 

Ser Arg Asp Gly Ser Trp Phe Ile Gin Ser Leu Cys Ala Met Leu Lys 
210- 215 220 

Leu Tyr Ala His Lys Leu Glu Phe .  Met His lie Leu Thr Arg Val Asn 
225 230 235 240 
Arg Lys val Ala Thr Glu Phe Glu Ser Phe Ser Leu Asp Ala Thr Phe 

245 250 255 
His Ala Lys Lys Gln Ile Pro Cys Ile Val Ser Met Leu Thr Lys Glu 

260 265 270 
Leu Tyr Phe Tyr His 

275 

<210> 27 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Etch Virus protease cleavage site - 

consensus sequence 

<220> 
<221> VARIANT 
<222> 2, 	3, 	5 
<223> xaa can be any amino acid 
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<400> 27 
Glu Xaa Xaa Tyr Xaa Gln Gly 
1 	 5 

<210> 28 
<211> 7 
<212> PRT 
<213> Artificial. Sequence 

<220> 
<223> Tobacco Etch virus protease 

consensus sequence 
cleavage site  

<220> 
<221> VARIANT 
<222> 	2, 	3, 	5 
<223> Xaa can be any amino acid 

<400> 28 
Glu Xaa. Xaa Tyr Xaa Gln Ser 
1 	 5 

<210> 29 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 29 
Glu Asn Leu Tyr Phe Gln Gly 
1 	 5 

<210> 30 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 30 
Glu Asn Leu Tyr Phe Gln Ser 
1 	 5 

<210> 31 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Etch Virus protease cleavage site 

<400> 31 
Glu Asn Ile Tyr Thr Gin Gly 
1 	 5 

<210> 32 
<211> 7 
<212> PRT 
<213> Artificial Sequence 
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<220> 
<223> Tobacco Etch virus protease cleavage site 

<400> 32 
Glu Asn Ile Tyr Thr Gln Ser 
1 	 5 

<210> 33 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Etch Virus protease cleavage site 

<400> 33 
Glu Asn Ile Tyr Leu Gln Gly 
1 	 5 

<210> 34 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 34 
Glu Asn Ile Tyr Leu Gln Ser 
1 	 5 

<210> 35 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 35 
Glu Asn-Val Tyr Phe Gln Gly 
1 	 5 

<210> 36 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 36 
Glu Asn Val Tyr Ser Gln Ser 
1 	 5 

<210> 37 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Etch Virus protease cleavage site 
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<400> 37 
Glu Asn val Tyr Ser Gln Gly 
1 	 5 

<210> 38 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 38 
Glu Asn val Tyr Ser Gln Ser 
1 	 5 

<210> 39 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Vein Mottling Virus 

consensus sequence 
protease cleavage site 

<220> 
<221> VARIANT 
<222> 1, 2 
<223> xaa can be any amino acid 

<400> 39 
Xaa Xaa Val Arg Phe Gln Gly 
1 	 5 

<210> 40 
<211> 7 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> Tobacco Vein mottling Virus 

consensus sequence 
protease cleavage site 

<220> 
<221> VARIANT 
<222> 1, 	2 
<223> xaa can be any amino acid 

<400> 40 
Xaa Xaa Val Arg Phe Gln Ser 
1 	 5 

<210> 41 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco vein Mottling Virus protease cleavage site 

<400> 41 
Glu Thr Val Arg Phe Gin Gly 
1 	 5 
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<210> 42 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Vein Mottling Virus protease cleavage site 

<400> 42 
Glu Thr Val Arg Phe Gln Ser 
1 	 5 

<210> 43 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Vein Mottling virus protease cleavage site 

<400> 43 
As
1
n Asn Val Arg Phe Gln Gly 

5 

<210> 44 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Tobacco Vein Mottling Virus protease cleavage site 

<400> 44 
Asn Asn Val Arg Phe Gln Ser 
1 	 5 

<210> 45 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Human Rhinovirus 3c protease 

consensus sequence 
cleavage site 

<220> 
<221> VARIANT 
<222> 1 
<223> Xaa can be amino acid, with D or E preferred 

<220> 
<221> VARIANT 
<222> 2 
<223> Xaa can be G, 	A, V, 	L, 	I, M, 5 or T 

<400> 45 
Xaa Xaa Leu Phe Gln Gly Pro 
1 	 5 

<210> 46 
<211> 7 
<212> PRT 
<213> Artificial Sequence 
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<220> 
<223> Human Rhinovirus 3c protease cleavage site 

<400> 46 
Glu Ala Leu Phe Gln Gly Pro 
1 	 5 

<210> 47 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Human Rhinovirus 3c protease cleavage site 

<400> 47 
Glu Val Leu Phe Gln Gly Pro 
1 	 5 

<210> 48 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 48 
Glu Leu Leu Phe Gln Gly Pro 
1 	 5 

<210> 49 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

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

<400> 49 
Asp Ala Leu Phe Gin Gly Pro 
1 	 5 

<210> 50 
<211> 7 
<212> ART 
<213> Artificial sequence 

<220> 
<223> Human Rhinovirus 3c protease cleavage site 

<400> 50 
Asp Val 	Leu Phe Gin. Gly Pro 
1 	 5 

<210> 51 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Human Rhinovirus 3c protease cleavage site 
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<400> 51 
Asp Leu Leu Phe Gln Gly Pro 
1 5 

<210> 52 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> subtilisin 

sequence 
protease cleavage site consensus 

<220> 
<221> VARIANT 
<222> 1, 	2, 	3, 	4 
<223> Xaa can be any amino acid 

<400> 52 
Xaa Xaa Xaa Xaa His Tyr 
1 5 

<210> 53 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> subtilisin 

sequence 
protease cleavage site consensus 

<220> 
<221> VARIANT 
<222> 1, 	2, 	3, 	4 
<223> Xaa can be any amino acid 

<400> 53 
Xaa Xaa Xaa. Xaa His Tyr 
1 5 

<210> 54 
<211> 2 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> subtilisin protease cleavage site 

<400> 54 
His Tyr 
1 

<210> 55 
<211> 2 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> subtilisin protease cleavage site 

<400> 55 
Tyr His 
1 
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<210> 56 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Subtilisin protease cleavage site 

<400> 56 
Pro Gly Ala Ala His Tyr 
1 5 

<210> 57 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> caspase 3 

sequence 
protease cleavage site consensus 

<220> 
<221> VARIANT 
<222> 2 
<223> xaa can be any amino acid with E preferred 

<220> 
<221> VARIANT 
<222> 3 
<223> xaa can be any amino acid 

<220> 
<221> VARIANT 
<222> 5 
<223> xaa can be any amino acid with G or S preferred 

<400> 57 
Asp Xaa Xaa Asp Xaa 
1 5 

<210> 58 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> caspase 3 protease cleavage site 

<400> 58 
Asp Glu Val Asp Gly 
1 5 

<210> 59 
<211> 5 
<212> PRT 
<213> Artificial Sequence 	 - 

<220> 
<223> caspase 3 protease cleavage site 

<400> 59 
Asp Glu Val Asp Ser 
1 5 
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<210> 60 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Caspase 3 protease cleavage site 

<400> 60 
Asp Glu Pro Asp Gly 
1 	 5 

<210> 61 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Caspase 3 protease cleavage site 

<400> 61 
Asp Glu Pro Asp Ser 
1 	 5 

<210> 62 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Caspase 3 protease cleavage site 

<400> 62 
Asp Glu Leu Asp Gly 
1 	 5 

<210> 63 
<211> 5 
<212> PRT 
<213> ArtificialSequence 

<220> 
<223> Caspase 3 protease cleavage site 

<400> 63 
Asp Glv LeU Asp Ser 
1 	 5 

<210> 64 
<211> 5 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Enterokinase protease cleavage site 

sequence 
consensus 

<400> 64 
Asp Asp Asp Asp Lys 
1 	 5 
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<210> 65 
<211> 753 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Codon-optimized TEV open reading frame 

<400> 65 
atgggcgaat ctctgttcaa gggtccgcgt gattataacc cgatatcttc tactatttgt 60 
catctgacta acgaaagcga cggccacacg acttctctgt acggtatcgg tttcggtccg 120 
ttcatcatta ccaacaagca tctgttccgc cgtaacaacg gtaccctgct ggttcaatct 180 
ctgcacggcg tcttcaaggt aaaaaatacc actacgctgc agcagcacct gattgacggc 240 
cgtgacatga tcatcatccg catgccgaaa gattttccgc cgttcccgca aaaactgaag 300 

tgcctggtta ccaccaactt tcagaccaaa 360 tttcgtgaac cgcaacgcga agaacgtatt 
agcatgtctt ctatggtttc cgatacctct tgcaccttcc caagctctga cggtattttc 420 
tggaaacatt ggatccagac caaagatggt cagtgcggct ctccgctggt gtctacgcgt 480 
gacggtttca tcgttggtat ccattctgct tctaacttca ctaacactaa caactacttt 540 
acttccgttc cgaaaaactt catggagctg ctgactaacc aagaggccca gcagtgggtg 600 
tccggttggc gcctgaacgc agattctgta ctgtggggtg gtcataaggt attcatgaac 660 
aaaccggagg agccgttcca gccggtcaaa gaggcgaccc agctgatgaa cgaactggtt 720 
tactctcagg gtcaccacca tcaccaccat taa 753 

<210> 66 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (S219N) with 

polyhistidine affinity tag 
amino-terminus 

<400> 66 
me
1
t Gly Giu Ser Leu.

1  
Phe Lys Gly Pro Arg Asp Tyr Asn Pro lie ser 

5 0 15 
Ser Thr Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser 

20 25 30 
Leu Tyr Giy Ile Giy. Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu 

35 	 40 45 
Phe Arg Arg Asn Asn Gly Thr Leu Leu Val Gin Ser Leu His Giy val 

50 	 55 60 
Phe.  Lys val Lys Asn Thr Thr Thr Leu Gin Gin His Leu Ile Asp Giy 
65 	 70 75 80 
Arg Asp-Met Ile. Ile Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro 

85 90 95 
Gin Lys Leu Lys Phe Arg Giu Pro Gin Arg Glu Giu Arg Ile Cys Leu 

100 105 110 
Val Thr Thr Asn Phe Gin Thr Lys Ser Met Ser Ser Met val Ser Asp 

115 	 120 125 
Thr Ser Cys.  Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys His Trp 

130 	 135 140 
Ile Gin Thr Lys Asp Giy Gin Cys Gly Ser Pro. Leu val ser Thr Arg 
145 	 150 155 160 
Asp Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr 

165 170 175 
Asn Asn Tyr Phe Thr ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr 

180 185 190 
Asn Gln Giu Ala Gln Gin Trp Val ser Gly Trp Arg Leu Asn Ala Asp 

195 	 200 205 
Ser Val Leu Trp Gly Gly His Lys Val Phe Met Asn Lys Pro Glu Glu 

210 	 215 220 	- 
Pro Phe Gin Pro Val Lys Glu Ala Thr Gin Leu Met Asn Giu Leu Val 
225 	 230 235 240 
Tyr Ser Gin Gly His His His His His His 

245 250 

<210> 67 
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<211> 753 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Codon-optimized TEV open reading frame 

<400> 67 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt ctactatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accaacaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaaaatac cactacgctg 240 
cagcagcacc tgattgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 753 

<210> 68 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (L56V, 	S135G, S219N) with 

amino-terminus polyhistidine affinity tag 

<400> 68 
Met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 10 15 
Arg Asp Tyr Asn Pro Ile Ser Ser Thr Ile Cys His Leu Thr Asn Glu 

20 25 30 
Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

35 	 40 45 
Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu val 

50 	 55 60 
val Gln Ser Leu His Gly Val Phe Lys Val Lys Asn Thr Thr Thr Leu 
65 	 70 75 80 
Gin Gln His Leu Ile Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro 

85 90 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 105 110 
Arg Glu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser 

115 	 120 125 
Met Ser Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro. Ser Gly Asp 

130 	 135 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly 
145 	 150 155 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 170 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 185 190 
Asn Phe Met Glu Leu Leu Thr Asn Gin Glu Ala Gln Gln Trp Val Ser 

195 	 200 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val 	Lein Trp Gly Gly His Lys Val 

210 	 215 220 
Phe met Asn Lys Pro Glu Glu Pro Phe Gln Pro Val Lys Glu Ala Thr 
225 	 230 235 240 
Gin Leu Met Asn Glu Leu Val Tyr Ser Gln 

245 250 

<210> 69 
<211> 753 
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<212> DNA 
<213> Artificial Sequence 

<220> 
<223> codon-optimized TEV open reading frame 

<400> 69 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt cttctatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accaacaagc atctgttccg ccgtaacaac 180 
ggtaccctgc tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tggtcgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatatctt ttgcaccttc 420 
ccaagctctg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg 660 cagattctgt actgtggggt 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 753 

<210> 70 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (T17S, N68D, I77V, 	S219N) with 

amino-terminus polyhistidine affinity tag 

<400> 70 
Met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 10 15 
Arg Asp Tyr Asn Pro Ile. Ser Ser Ser Ile Cys His Leu Thr Asn Glu 

20 25 30 
Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

35 	 40 45 
Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Leu 

50 	 55 60 
Val Gln Ser Leu His Gly Val Phe Lys Val Lys Asp Thr Thr Thr Leu 
65 	 70 75 80 
Gln Gln His Leu val Asp Gly Arg Asp Met Ile Ile Ile Arg met Pro 

85 90 95 
Lys Asp- Phe Pro Pro Phe Pro Gin Lys Leu Lys Phe Arg Glu Pro Gln 

100 105 110 
Arg Glu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser 

115 	 120 125 
Met Ser Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Ser Asp 

130 	 135 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gin Cys Gly 
145 	 150 155 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 170 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 185 190 
Asn Phe met Glu Leu Leu Thr Asn Gin Glu Ala Gln Gin Trp val Ser 

195 	 200 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys val 

210 	 215 220 
Phe met Asn Lys Pro Glu Glu Pro Phe Gin Pro Val Lys Glu Ala Thr 
225 	 230 235 - 	 240 
Gln Leu Met Asn Glu Leu val Tyr Ser Gin 

245 250 

<210> 71 
<211> 753 
<212> DNA 
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<213> Artificial Sequence 

<220> 
<223> Codon-optimized TEV open reading frame 

<400> 71 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt ctactatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accgtgaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaaaatac cactacgctg 240 
cagcagcacc tgattgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 72 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (N44V, 	L56V, S135G, S219N) with 

amino-terminus polyhistidine affinity tag 

<400> 72 
Met Gly His His His His. His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 
Arg Asp Tyr Asn Pro Ile Ser Ser Thr ile Cys His Leu Thr Asn Glu 

20 	 25 	 30 
Ser Asp Gly His . Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

35 	 40 	 45 
Ile Ile Thr Val Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu val 

50 	 55 	 60 
Val Gln Ser Leu His Gly val Phe Lys Val Lys Asn Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gln Gln His Leu Ile Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro 

85 	 90 	 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 	 105 	 110 
Arg Glu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr.  Lys Ser 

115 	 120 	 125 
Met Ser Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Gly Asp 

130 	 135 	 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln cys Gly 
145 	 150 	 155 	 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 	 170 	 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu. Leu Thr Asn Gln Glu Ala Gln Gin Trp Val Ser 

195 	 200 	 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys Val 

210 	 215 	 220 
Phe Met Asn Lys Pro Giu Glu Pro Phe Gin Pro Val 	Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gln Leu Met Asn Glu Leu val Tyr Ser Gln 	 - 

245 	 250 

<210> 73 
<211> 753 
<212> DNA 
<213> Artificial sequence 
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<220> 
<223> Codon-optimized TEV open reading frame 

<400> 73 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt ctactatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accaacaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tgattgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 74 
<211> 250 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> TEV protease (L56V, N68D, 5135G, 5219N) with 

amino-terminus polyhistidine affinity tag 

<400> 74 
met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 
Arg Asp Tyr Asn Pro Ile Ser Ser Thr Ile Cys His Leu Thr Asn Glu 

20 	 25 	 30 
Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

35 	 40 	 45 
Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Val 

50 	 55 	 60 
Val Gin ser Leu His Gly Val Phe Lys Val Lys Asp Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gin Gin His Leu Ile Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro 

85 	 90 	 95 
Lys. Asp Phe Pro Pro Phe Pro Gin Lys Leu Lys Phe Arg Giu Pro Gin 

100 	 105 	 110 
Arg Giu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser 

115 	 120 	 125 
Met Ser Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Gly Asp 

130 	 135 	 140 
Giy Ile Phe Trp Lys His Trp Ile Gin Thr Lys Asp Gly Gin Cys Gly 
145 	 150 	 155 	 160 
ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 	 170 	 175 
Ala ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser val Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu Leu Thr Asn Gin Glu Ala Gin Gin Trp val ser 

195 	 200 	 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys Val 

210 	 215 	 220 
Phe met Asn Lys Pro Glu Glu Pro Phe Gln Pro Val Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gin Leu Met Asn Glu Leu Val Tyr Ser Gin 	. 

245 	 250 

<210> 75 
<211> 753 
<212> DNA 
<213> Artificial sequence 
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<220> 
<223> Codon-optimized TEV open reading frame 

<400> 75 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt cttctatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accaacaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tggtcgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagctctg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 

600 actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 76 
<211> 250 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> TEV protease (T17S, L56V, N68D, I77V, 5219N) with 

amino-terminus polyhistidine affinity tag 

<400> 76 
Met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 
Arg Asp Tyr Asn Pro Ile Ser Ser ser Ile Cys His Leu Thr Asn Glu 

20 	 25 	 30 
Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

35 	 40 	 45 
Ile Ile Thr Asn. Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Val 

50 	 55 	 60 
val Gln ser Leu His Gly val Phe Lys Val Lys Asp Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gln Gln His Leu Val Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro 

85 	 90 	 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 	 105 	 110 
Arg Glu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser 

115 	 120 	 125 
Met Ser Ser Met Val Ser Asp Thr Ser cys Thr Phe Pro Ser Ser Asp 

130 	 135 	 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly 
145 	 150 	 155 	 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 	 170 	 175 
Ala Ser •Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu Leu Thr Asn Gln Glu Ala Gln Gln Trp val ser 

195 	 200 	 205 
Gly Trp Arg Lein Asn Ala Asp Ser Val 	Leu Trp Gly Gly His Lys val 

210 	 215 	 220 
Phe Met Asn Lys Pro Glu Glu Pro Phe Gln Pro val Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gln Leu Met Asn Glu Leu Val Tyr Ser Gln 

245 	 250 

<210> 77 
<211> 753 
<212> DNA 
<213> Artificial sequence 

<220> 
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<223> Codon-optimized TEV open reading frame 

<400> 77 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt cttctatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accaacaagc atctgttccg ccgtaacaac 180 
ggtaccctgc tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tggtcgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 

600 actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 78 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220>  
<223> TEV protease (T17S, N68D, I77V, 	s135G, S219N) with 

amino-terminus polyhistidine affinity tag 

<400> 78 
Met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 

Arg Asp Tyr Asn Pro Ile Ser Ser Ser Ile Cys His Leu Thr Asn Glu 
20 	 25 	 30 

Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 
35 	 40 	 45 

Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Lein Leta 
50 	 55 	 60 

val Gln Ser Leu His Gly Val Phe Lys Val Lys Asp Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gln Gin His Leu Val Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro 

	

85 	 90 	 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 	 105 	 110 
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Arg Glu Glu Arg Ile cys Leu val Thr Thr Asn Phe Gln Thr Lys Ser 
115 	 120 	 125 

Met Ser-Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Gly Asp 
130 	 135 	 140 

Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly 
145 	 150 	 155 	 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 	 170 	 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu Leu Thr Asn Gln Glu Ala Gln Gln Trp Val Ser 

195 	 200 	 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys Val 

210 	 215 	 220 
Phe Met Asn Lys Pro Glu Glu Pro Phe Gln Pro Val 	Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gin Leu Met Asn Glu Leu Val Tyr Ser Gin 

245 	 250 

<210> 79 
<211> 753 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Codon-optimized TEV open reading frame 
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<400> 79 
atgggcgaat ctctgttcaa gggtccgcgt gattataacc cgatatcttc ttctatttgt 60 
catctgacta acgaaagcga cggccacacg acttctctgt acggtatcgg tttcggtccg 120 
ttcatcatta ccgtgaagca tctgttccgc cgtaacaacg gtaccctggt ggttcaatct 180 
ctgcacggcg tcttcaaggt aaaagacacc actacgctgc agcagcacct ggtcgacggc 240 
cgtgacatga tcatcatccg catgccgaaa gattttccgc cgttcccgca aaaactgaag 300 
tttcgtgaac Cgcaacgcga agaacgtatt tgcctggtta ccaccaactt tcagaccaaa 360 
agcatgtctt ctatggtttc cgatacctct tgcaccttcc caagcggtga cggtattttc 420 
tggaaacatt ggatccagac caaagatggt cagtgcggct ctccgctggt gtctacgcgt 480 
gacggtttca tcgttggtat ccattctgct tctaacttca ctaacactaa caactacttt 540 
acttccgttc cgaaaaactt catggagctg ctgactaacc aagaggccca gcagtgggtg 600 
tccggttggc gcctgaacgc agattctgta ctgtggggtg gtcataaggt attcatgaac 660 
aaaccggagg agccgttcca gccggtcaaa gaggcgaccc agctgatgaa cgaactggtt 720 
tactctcagg gtcaccacca tcaccaccat taa 

<210> 80 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (T175, N44V, 	L56V, N68D, 	I77V, 	S135G, 

S219N) with carboxyl-terminus polyhistidine 
affinity tag 

<400> 80 
Me
1
t Gly Glu Ser Le

5
u Phe Lys Gly Pro Arg Asp Tyr Asn Pro lie Ser 

5 
ser ser Ile Cys His Leu Thr Asn Glu Ser Asp Gly His Thr Thr Ser 

20 	 25 	 30 
Leu Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr Val 	Lys His Leu 

35 	 40 	 45 
Phe Arg Arg Asn Asn Gly Thr Leu Val val Gln Ser Leu His Gly val 

50 	 55 	 60 
Phe Lys val Lys Asp Thr Thr Thr Leu Gln Gln His Leu Val Asp Gly 
65 	 70 	 75 	 80 
Arg Asp Met Ile Ile Ile. Arg Met Pro Lys Asp Phe Pro Pro Phe pro 

85 	 90 	 95 
Gln Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu 

100 	 105 	 110 
val Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser Asp 

115 	 120 	 125 
Thr Ser Cys Thr Phe Pro Ser Gly Asp Gly Ile Phe Trp Lys HiS Trp 

130 	 135 	 140 
Ile Gin Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu Val Ser Thr Arg 
145 	 150 	 155 	 160 
Asp Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn Phe Thr Asn Thr 

165 	 170 	 175 
Asn Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe Met Glu Leu Leu Thr 

180 	 185 	 190 
Asn Gln Glu Ala Gin Gln Trp Val Ser Gly Trp Arg Leu Asn Ala Asp 

195 	 200 	 205 
Ser val Leu Trp Gly Gly His Lys Val Phe Met Asn Lys Pro Glu Glu 

210 	 215 	 220 
Pro Phe Gln Pro Val Lys Glu Ala Thr Gln Leu Met Asn Glu Leu val 
225 	 230 	 235 	 240 
Tyr Ser Gin Gly His His His His His His 

245 	 250 

<210> 81 
<211> 753 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> codon-optimized TEV open reading frame 
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<400> 81 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt cttctatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accgtgaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tggtcgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 

540 tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt•gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatggt gaaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 82 
<211> 250 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (T17S, N44V, 	L56V, N68D, 	I77V, 	5135G, 

5219V) with amino-terminus polyhistidine affinity 
tag 

<400> 82 
met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 

Arg Asp Tyr Asn Pro Ile Ser Ser Ser Ile Cys His Leu Thr Asn Glu 
20 	 25 	 30 

Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 
35 	 40 	 45 

Ile Ile Thr Val Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Val 
50 	 55 	 60 

val Gin Ser Leu His Gly Val Phe Lys Val Lys Asp Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gln Gin His Leu val Asp Giy Arg Asp Met Ile Ile Ile Arg Met Pro 

85 	 90 	 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 	 105 	 110 
Arg Glu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser 

115 	 120 	 125 
Met Ser -Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Gly Asp 

130 	 135 	 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly 
145 	 150 	 155 	 160 
Ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Vai Gly Ile His Ser 

165 	 170 	 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser VaF Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu Leu Thr Asn Gln Glu Ala Gin Gln Trp Val Ser 

195 	 200 	 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Giy Gly His Lys val 

210 	 215 	 220 
Phe met val Lys Pro Glu Glu Pro Phe Gin Pro Val Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gin Leu Met Asn Glu Leu Val Tyr Ser Gln 

245 	 250 

<210> 83 
<211> 753 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Codon-optimized TEV open reading frame 
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<400> 83 
atgggtcacc accatcacca ccatggcgaa tctctgttca agggtccgcg tgattataac 60 
ccgatatctt cttctatttg tcatctgact aacgaaagcg acggccacac gacttctctg 120 
tacggtatcg gtttcggtcc gttcatcatt accgtgaagc atctgttccg ccgtaacaac 180 
ggtaccctgg tggttcaatc tctgcacggc gtcttcaagg taaaagacac cactacgctg 240 
cagcagcacc tggtcgacgg ccgtgacatg atcatcatcc gcatgccgaa agattttccg 300 
ccgttcccgc aaaaactgaa gtttcgtgaa ccgcaacgcg aagaacgtat ttgcctggtt 360 
accaccaact ttcagaccaa aagcatgtct tctatggttt ccgatacctc ttgcaccttc 420 
ccaagcggtg acggtatttt ctggaaacat tggatccaga ccaaagatgg tcagtgcggc 480 
tctccgctgg tgtctacgcg tgacggtttc atcgttggta tccattctgc ttctaacttc 540 
actaacacta acaactactt tacttccgtt ccgaaaaact tcatggagct gctgactaac 600 
caagaggccc agcagtgggt gtccggttgg cgcctgaacg cagattctgt actgtggggt 660 
ggtcataagg tattcatgaa caaaccggag gagccgttcc agccggtcaa agaggcgacc 720 
cagctgatga acgaactggt ttactctcag taa 

<210> 84 
<211> 250 
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<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEV protease (T175, N44V, L56V, N68D, I77v, 5135G, 

5219N) with amino-terminus polyhistidine affinity 
tag 

<400> 84 
Met Gly His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro 
1 	 5 	 10 	 15 
Arg Asp Tyr Asn Pro Ile ser Ser Ser Ile Cys His Leu Thr Asn Glu 

20 	 25 	 30 
Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe 

40 	 45 
Ile Ile Thr val 	Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu val 

50 	 55 	 60 
Val Gln Ser. Leu His Gly Val Phe Lys Val 	Lys Asp Thr Thr Thr Leu 
65 	 70 	 75 	 80 
Gin Gln His Leu val Asp Gly Arg Asp Met Ile Ile Ile Arg met Pro 

85 	 90 	 95 
Lys Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln 

100 	 105 	 110 
Arg.  Glu Glu Arg Ile Cys Lein Val Thr Thr Asn Phe Gln Thr Lys ser 

115 	 120 	 125 
Met ser-ser met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Gly Asp 

130 	 135 	 140 
Gly Ile Phe Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly 
145 	 150 	 155 	 160 
ser Pro Leu Val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser 

165 	 170 	 175 
Ala Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys 

180 	 185 	 190 
Asn Phe Met Glu Leu Leu Thr Asn Gln Glu Ala Gin Gin Trp Val Ser 

195 	 200 	 205 
Gly Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys val 

210 	 215 	 220 
Phe Met Asn Lys Pro Glu Glu Pro Phe Gln Pro Val 	Lys Glu Ala Thr 
225 	 230 	 235 	 240 
Gln Leu Met Asn Glu Leu Val Tyr ser Gln 

245 	 250 

<210> 85 
<211> 750 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Native TEV open reading frame 
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<400> 85 
atgcatcacc atcaccacca tggagaaagc ttgtttaagg gaccacgtga ttacaacccg 60 
atatcgagca ccatttgtca tttgacgaat gaatctgatg ggcacacaac atcgttgtat 120 
ggtattggat ttggtccctt catcattaca aacaagcact tgtttcgccg taataatgga 180 
acactgttgg tccaatcact acatggtgta ttcaaggtca agaacaccac gactttgcaa 240 
caacacctca ttgatgggag ggacatgata attattcgca tgcctaagga tttcccacca 300 
tttcctcaaa agctgaaatt tagagagcca caaagggaag agcgcatctg tcttgtgaca 360 
accaacttcc aaactaagag catgtctagc atggtgtcag acactagttg cacattccct 420 
tcatctgatg gcatattctg gaagcattgg atccaaacca aggatgggca gtgtggcagt 480 
ccattagtat caactagaga tgggttcatt gttggtatac actcagcatc 540 gaatttcacc 
aacacaaaca attatttcac aagcgtgccg aaaaacttca tggaattgtt gacaaatcag 600 
gaggcgcagc agtgggttag tggttggcga ttaaatgctg actcagtatt gtgggggggc 660 
cataaagttt tcatgaacaa acctgaagag ccttttcagc cagttaagga agcgactcaa 720 
ctcatgaatg aattggtgta ctcgcaataa 750 

<210> 86 
<211> 249 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> TEv protease (5219N) with 

polyhistidine affinity tag 
amino-terminus.  

<400> 86 
Met His His His His His His Gly Glu Ser Leu Phe Lys Gly Pro Arg 
1 	 5 10 15 
Asp Tyr Asn Pro Ile Ser Ser Thr Ile Cys His Leu Thr Asn Glu Ser 

20 25 30 
Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe Ile 

35 	 40 45 
Ile Thr Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Leu. Val 

50 	 55 60 
Gln Ser Leu His Gly Val 	Phe Lys Val Lys Asn Thr Thr Thr Leu Gln 
65 	 70 75 80 
Gln His Leu Ile Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro Lys 

85 90 95 
Asp Phe Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gin Arg 

100 105 110 
Giu Glu Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser met 

115 	 120 125 
Ser Ser Met Val Ser Asp Thr Ser Cys Thr Phe Pro Ser Ser Asp Gly 

130 - 	 135 140 
Ile Phe Trp Lys His Trp Ile Gln -Thr Lys Asp Gly Gln Cys Gly Ser 
145 	 150 155 160 
Pro Leu val Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser Ala 

165 170 175 
Ser Asn Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys Asn 

180 185 190 
Phe Met Giu Leu Leu Thr Asn Gin Glu Ala Gln Gln Trp Val Ser Gly 

195 	 200 205 
Trp Arg Leu Asn Ala Asp Ser val Leu Trp Gly Gly His Lys val Phe 

210 	 215 220 
Met Asn Lys Pro Glu Glu Pro Phe Gln Pro Val Lys Glu Ala Thr Gln 
225 	 230 235 240 
Leu Met Asn Glu Leu Val Tyr Ser Gln 

245 

<210> 87 - 
<211> 3984 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Open reading frame encoding BoNT/A-TEV 
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<210> 88 
<211> 1327 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> BoNT/A-TEV 

<400> 88 
Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln met Gin Pro 
20 25 30 

val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gln val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 
Asp Asn.  Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 90 95 
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile val 

100 105 110 
Arg Gly Ile Pro Phe Trp.  Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 

115 120. 125 
val Ile Asp Thr Asn Cys Ile Asn Val Ile Gin Pro Asp Gly Ser Tyr 

130 135 140 
Arg Ser Glu Glu Leu Asn Leu val Ile Ile Gly Pro Ser Ala Asp Ile 
145 150 155 160 
Ile Gln Phe Glu Cys tys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 
Arg Asn Gly Tyr Giy Ser Thr Gin Tyr Ile Arg. Phe Ser Pro Asp Phe 

180 185 190 
Thr Phe Gly Phe.  Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 
Gly Ala Giy Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 
Lev Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225 230 235 240 
Arg val Phe. Lys val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Lev 

245 250 255 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly.  His Asp Ala Lys 

260 265 270 
Phe Ile Asp ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 
Lys Phe 

290 
Lys Asp Ile Ala Ser 

295 
Thr Leu Asn Lys Ala 

300 
Lys ser,  Ile val 

Gly Thr Thr Ala Ser Lein Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 -• 320 
Tyr Leu Lein Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 
Lys Phe Asp Lys Leu Tyr Lys met Leu Thr Glu Ile Tyr Thr Glu Asp 

340 345 350 
Asn Phe Val Lys Phe.  Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 
Phe Asp Lys Ala val Phe Lys Ile Asn Ile Val Pro Lys val Asn Tyr 

370 375 380 
Thr Ile Tyr Asp Gly Phe Asn Lev Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 
Phe Asn Gly Gin Asn Thr Glu Ile Asn Asn Met Asn Pile Thr Lys Leu 

405 410 415 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 

420 425 430 
Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Gly Giy Gly Gly Glu Asn 

435 440 445 
Leu Tyr Phe Gln Gly Gly Gly Gly Giy Asp Lys Gly Tyr Asn Lys Ala 

450 - 455 460 
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Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe Ser 
465 470 475 480 
Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu Ile 

485 490 495 
Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu Asp 

500 505 510 
Leu Ile Gln Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu 

515' 520 525 
Asn Ile Ser Ile.  Giu Asn Leu Ser Ser Asp Ile Ile Gly Gin. Leu Glu 

530 535 540 
Leu Met Pro Asn Ile Giu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu 
545 550 555 560 
Asp Lys.  Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu His 

565 570 575 
Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Lela 

580 585 590 
Asn Pro ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr val Lys Lys 

595 600 605 
Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gln 

610 615 620 
Leu Val.  Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp 
625 630 635 640 
Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala Leu 

645 650 655- 
Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu Ile 

660 665 670 
Phe Ser Gly Ala val Ile - Leu Leu Glu Phe Ile Pro Glu Ile Ala Ile 

675 680 685 
Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys Val 

690 695 700 
Leu Thr val Gln Thr,Ile Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys 
705 
Trp 

, 
Asp Glu Val Tyr 

710 
Lys Tyr Ile Val Thr 

715 
Asn Trp Leu Ala Lys 

720 
Val 

725 730 735 
Asn Thr Gln Ile Asp Leu Ile Arg Lys Lys Met Lys Glu Ala Leu Glu 

740 745 750 
Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn Gln 

755 760 765  
Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp Leu 

770 775 780 
ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile Asn 
785 790 795 800 
Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser met Ile 

805 810 815 
Pro Tyr Giy Val Lys Arg Leu Glu Asp Phe Asp Ala ser Leu Lys Asp 

820 825 830 
Ala Leu Leta Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly Gln 

835 840 845 
Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr.  Asp Ile 

850 855 860 
Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser Thr 
865 870 875 880 
Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn Leu 

885 890 895 
Arg Tyr Giu Ser Asn.  His Leu Ile Asp Leu Ser Arg Tyr Ala Ser Lys 

900 905 910 
Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn Gin 

915 920 925 
Ile Gln Lea Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu Lys 

930 935 940 
Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe. Ser Thr Ser Phe 
945 950 955 960 
Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn Glu 

965 970 975 
Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys val Ser 

980 985 990 
Lea Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gin Asp Thr Gln Glu Ile 

995 1000 1005 
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Lys. Gln Arg val Val 	Phe Lys Tyr Ser Gln Met Ile Asn Ile Ser Asp 
1010 	 1015 	 1020 

Tyr Ile Asn Arg Trp Ile Phe Val Thr Ile Thr Asn Asn Arg Leu Asn 
1025 	 1030 	 1035 	 1040 
Asn Ser Lys Ile Tyr Ile Asn Gly Arg Leu Ile Asp Gln Lys Pro Ile 

1045 	 1050 	 1055 
Ser Asn Leu Gly Asn Ile His Ala Ser Asn Asn Ile Met Phe Lys Leu 

1060 	 1065 	 1070 
Asp Gly Cys Arg Asp Thr His Arg Tyr Ile Trp Ile Lys Tyr Phe Asn 

1075 	 1080 	 1085 
Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu Ile Lys Asp Leu Tyr Asp 

1090 	 1095 	 1100 
Asn Gln Ser Asn Ser Gly Ile Leu Lys Asp Phe Trp Gly Asp Tyr Leu 
1105 	 1110 	 1115 	 1120 
Gln Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys 

1125 	 1130 	 1135 

60 

Tyr Val Asp val Asn Asn val Gly Ile Arg Gly Tyr Met Tyr Leu Lys 
1140 	 1145 	 1150 

Gly Pro Arg Gly Ser val Met Thr Thr Asn Ile Tyr Leu Asn Ser Ser 
1155 	 1160 	 1165 

Leu Tyr. Arg Gly Thr Lys Phe Ile Ile Lys. Lys. Tyr Ala Ser.  Gly Asn 
1170 	 1175 	 1180 

Lys Asp Asn Ile val Arg Asn Asn Asp Arg Val Tyr Ile Asn Val val 
1185 	 1190 	 1195 	 1200 
Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gln Ala Gly 

1210 	 1215 
Val 	Glu Lys Ile Leu Ser Ala Leu Glu. Ile Pro Asp. Val 	Gly Asn Leu 

1220 	 1225 	 1230 
Ser Gln Val Val Val 	Met Lys Ser Lys Asn Asp Gln Gly Ile Thr Asn 

1235 	 1240 	 1245 
Lys Cys Lys met Asn Leu. Gin Asp Asn Asn Gly Asn Asp Ile Gly Phe 

1250 	 1255 	 1260 
Ile Gly Phe His Gln Phe Asn Asn Ile Ala Lys Leu Val Ala Ser Asn 
1265 	 1270 	 1275 	 1280 
Trp Tyr Asn Arg. Gln Ile Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser 

1285 	 1290 	 1295 
Trp Glu Phe Ile Pro val Asp Asp Gly Trp Gly Glu Arg Pro Leu Lys 

1300 	 1305 	 1310 
val Asp Lys Leu Ala Ala Ala Leu Glu His His His His His His 

1315 	 1320 	 1325 

<210> 89 
<211> 1044 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Intervening sequence containing transcriptional 

and translational 	sites. 

<400> 89 
aagcttgtgg cctcaaattg gtacaaccgt cagattgagc gcagctcccg cactttaggc 
tgtagctggg agttcattcc ggtagatgac ggttggggag aacgcccatt gcaccatcat 120 
caccatcact gagcggccgc ataatgctta agtcgaacag attgatatgt agctataagt 180 
aatcgtattg tacacggccg cataatcgaa attaatacga ctcactatag gggaattgtg 240 
agcggataac aattccccat cttagtatat tagttaagta taagaaggag atataccatg 300 
ggcgaatctc tgttcaaggg tccgcgtgat tataacccga tatcttcttc tatttgtcat 360 
ctgactaacg aaagcgacgg ccacacgact tctctgtacg gtatcggttt cggtccgttc 420 
atcattacca acaagcatct gttccgccgt aacaacggta ccctgctggt tcaatctctg 480 
cacggcgtct tcaaggtaaa agacaccact acgctgcagc agcacctggt cgacggccgt 540 - 
gacatgatca tcatccgcat gccgaaagat tttccgccgt tcccgcaaaa actgaagttt 600 
cgtgaaccgc aacgcgaaga acgtatttgc ctggttacca ccaactttca gaccaaaagc 660 
atgtcttcta tggtttccga tacctcttgc accttcccaa gcggtgacgg tattttctgg 720 
aaacattgga ttcagaccaa agatggtcag tgcggctctc cgctggtgtc tacgcgtgac 780 
ggtttcatcg ttggtatcca ttctgcttct aacttcacta acactaacaa ctactttact 840 
tccgttccga aaaacttcat ggagctgctg actaaccaag aggcccagca gtgggtgtcc 900 
ggttggcgcc tgaacgcaga ttctgtactg tggggtggtc ataaggtatt catgaacaaa 
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tatgttaaaa aagtgaacaa ggcgaccgaa gcggcgatgt ttttgggatg ggtggaacaa 1920 
ctggtatatg actttacgga tgaaacttct gaagtctcga ccaccgacaa aattgccgat 1980 
attaccatta tcattcccta tattggccct gcactgaaca ttggtaacat gctgtataaa 2040 
gatgattttg tgggcgccct gatcttttca ggcgctgtta tcctgctgga atttatcccg 2100 
gaaatcgcca ttccagtact cggtaccttt gcgctggtgt cctatatcgc aaacaaagtt 2160 
ttgactgtcc agacgatcga caacgcgctc agtaaacgta acgaaaaatg ggatgaggtg 2220 
tataagtata ttgttaccaa ctggctcgct aaagtaaaca cccagattga cctgattcgc 2280 
aagaagatga aagaagcgct ggaaaaccaa gcagaagcga ccaaagctat tatcaactat 2340 
caatataacc agtacacaga ggaagaaaag aataacatca acttcaacat cgacgactta 2400 
tcttcaaagc tgaatgaatc tattaacaaa gcgatgatta atattaacaa gttcttgaac 2460 
caatgtagtg tcagctatct gatgaactcg atgatccctt acggtgtgaa acgtctggaa 2520 
gacttcgatg caagccttaa agatgccctt ctgaagtata tttacgataa tcgcggaact 2580 
cttattggcc aagtggatcg cttaaaagat aaagtcaaca acacgctgag tacagacatc 2640 
ccttttcagc tgtctaaata tgtggacaat cagcgccacc atcaccatca ccactaa 2697 

<210> 95 
<211> 898 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> NociLHN/A-TEV 

<400> 95 
Met Pro Phe val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 	 5 10 15 
Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gin Met Gln Pro 

20 25 30 
val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 

35 	 40 45 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 	 55 60 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 	 70 75 80 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 90 95 
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 

100 105 110 
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu. Lys 

115 	 120 125 
Val Ile Asp. Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 

130 	 135 140 
Arg ser Glu Giu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145 	 150 155 160 
Ile Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr Ile Arg Phe Ser Pro Asp Phe 

180 185 190 
Thr Phe Gly Phe Glu Glu Ser Leu Giu Val Asp Thr Asn Pro Leu .Leu 

195 	 200 205 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 	 215 220 
Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225 	 230 235 240 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 
Glu val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 
Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 	 280 285 
Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys.  Ala Lys Ser Ile val 

290 	 295 300 
Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 	 310 315 320 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 

340 345 350 
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Asn Phe val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile val Pro Lys Val Asn Tyr 
370 375 380 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Lein Ala Ala Asn 
385 390 395 400 
Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys. Val Arg 

420 425 430 
Gly Ile Ile Thr Ser Lys Glu Asn Leu Tyr Phe Gin Phe Gly Gly Phe 

435 440 445 
Thr Gly Ala Arg Lys Ser Ala Arg Lys Arg Lys Asn Gln Ala Leu Ala 

450 455 460 
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala 
465 470 475 480 
Leu Asn. Asp Leu Cys. Ile Lys Val Asn Asn Trp Asp Leu Phe Phe ser 

485 490 495 
Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu Ile 

500 505 510 
Thr Ser. Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn ile Ser Leu Asp 

515 520 525 
Leu Ile Gln Gln Tyr Tyr Lein Thr Phe Asn Phe Asp. Ash Glu Pro Glu 

530 535 540 
Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu GlU 
545 550. 555 560 
Leu Met Pro Asn Ile Glu Arg Phe Pro. Asn Gly Lys Lys Tyr Glu Leu 

565 570 575 
Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu His 

580 585 590 
Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu 

595 600 605 
Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr val Lys Lys 

610 615 620 
val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin 
625 630 635 640 
Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu val Ser Thr Thr Asp 

645 650 655 
Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala .  Leu 

660 665 670 
Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe val Gly Ala Leu Ile 

675 680 685 
Phe Ser Gly Ala val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala Ile 

690-  695 700 
Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys val 
705 710 715 720 
Leu Thr Val Gin Thr Ile Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys 

725 730 735 
Trp Asp Glu vat Tyr Lys Tyr Ile. Val Thr Asn Trp Lein Ala Lys val 

740 745 750 
Asn Thr Gln Ile Asp Lein Ile Arg Lys Lys Met Lys Glu Ala Leu Glu 

755 760 765 
Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn Gln 

770 775 780 
Tyr Thr Glu Glu Glu. Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp Leu 
785 790 795 800 
ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile Asn 

805 810 815 
Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met Ile 

820 825 830 
Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala. Ser Leu Lys Asp 

835 840 845 
Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly Gln 

850 855 860 
val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp Ile 
865 870 875 880 
Pro Phe Gln Leu Ser Lys Tyr val Asp Asn Gln Arg His His His His 

885" 890 • 895 
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<400> 97 
Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gin Met Gln Pro 
20 25 30 

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60  

Ala Lys Gln Val Pro val Ser Tyr Tyr Asp s  Ser Thr Tyr. Lea Ser Thr 
65 . 70 75 80 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 90 95 
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leta Thr' Ser Ile val 

100 105 110 
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 

115 120 125 
Val Ile Asp Thr Asn Cys Ile Asn val Ile Gln Pro Asp Gly Ser Tyr 

130 135 140 
Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145 150 155 160 
Ile Gln Phe. Glu Cys. Lys .Ser .  Phe Gly His Glu Val Lela Asn Leu Thr 

165 170 175 
Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 

180 185 190 
Thr Phe Gly 

195 
Phe Glu Glu, Ser Leu. 

200 
Glu Val Asp Thr. Asn 

205 
Pro Leu Leu 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225 230 235 240 
Arg val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 
Glu val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 
Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 
Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile val 

290 295 300 
Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn val Phe Lys Glu Lys 
305 310 315 320 
Tyr Leu Leu Ser Glu Asp Thr ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 
Lys Phe Asp Lys. Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 

340 345 350 
Asn Phe Val Lys Phe Phe Lys val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 
Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 

370 375 380  
Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 . 390 395 400 
Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys val Arg 

420 425 430 
Gly Ile Ile Thr Ser Lys Glu Asn Leu Tyr Phe Gln Tyr Gly Gly Phe 

435 440 445 
Leu Arg Arg Ile Arg Pro Lys Lein Lys Trp Asp Asn Gin Ala Leu Ala 

450 455 460 
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala 
465 470 475 - 480 	- 
Leu Asn Asp Leu Cys Ile Lys val Asn Asn Trp Asp Leu Phe Phe Ser 

485 490 495 
Pro ser Glu Asp Asn Phe Thr Asn Asp Lett Asn Lys Gly Glu Glu Ile 

500 505 510 
Thr' Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu Asp 

515 520 525 
Leu Ile Gln Gln Tyr Tyr Leu Thr Phe. Asn Phe Asp Asn Glu Pro Glu 
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530 	 535 540 
Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu Glu 
545 	 550 	 555 560 
Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu 

565 	 570 575 
Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu His 

580 	 585 590 
Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser val Asn Glu Ala Leu Leu 

595 	 600 605 
Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys 

610 	 615 620 
Val Asn Lys Ala Thr Glu Ala Ala met Phe Leu Gly Trp Val Glu Gln 
625 	 630 	 635 640 
Leu val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Sere Thr Thr Asp 

645 	 650 655 
Lys Ile. Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala Leu 

660 	 665 670 
Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu Ile 

675 	 680 685 
Phe. Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala Ile 

690 	 695 700 
Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys val 
705 	 710 	 715 720 
Leu Thr Val Gin Thr Ile Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys 

725 	 730 735 
Trp Asp Glu Val Tyr Lys.  Tyr Ile. Val Thr Asn Trp Leu Ala Lys Val 

740 	 745 750 
Asn Thr Gln Ile Asp Leu Ile Arg Lys Lys Met Lys Glu Ala Leu Glu 

755 	 760 765 
Asn Gln Ala Glu Ala Thr Lys.  Ala Ile Ile Asn Tyr Gln Tyr Asn Gln 

770 	 775 780 
Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp Leu 
785 	 790 	 795 800 
Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile Asn 

805 	 810 815 
Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met Ile 

820 	 825 830 
Pro Tyr Gly Val Lys Arg. Leu Glu. Asp Phe Asp Ala Ser Leu Lys Asp 

835 	 840 845 
Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly Gln 

850 	 855 860 
val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp Ile 
865 	 870 	 875 880 
Pro Phe-Gln Leu. Ser Lys Tyr val Asp Asn Gln Arg Leu Leu Ser Thr 

885 	 890 895 
His His His His His His 

900 

<210> 98 
<211> 320 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> DNA fragment encoding a di-chain loop 

comprising an integrated TEV protease 
site-Galanin binding domain 

region 
cleavage 

<400> 98 
gaattctaca agctgctgtg cgtggacggc atcattacct ccaaaactaa atctgaaaac 60 	- 
ctgtacttcc agggctggac tttgaactct gctggttatc tcctgggccc acatgcggtt 120 
gctcttgctg gtggcggtgg ctctggcggt ggcggtagcg gcggtggcgg ttctgcacta 180 
gtgcttcagt gtatcaaggt taacaactgg gatttattct tcagcccgag tgaagacaac 240 
ttcaccaacg acctgaacaa aggtgaagaa atcacctcag atactaacat cgaagcagcc 300 
gaagaaaaca tcagtctaga 320 

<210> 99 
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Ail-v/NHLE9 J04 auleJ4 6u pea 	uado <Eaz> 
<OZZ> 

aDuanbas Lep!_44JV <ETZ> 
vt‘10 <ZTZ> 
EOZZ <HZ> 
001 <OW> 

SOT 
nal Jas 

OOT 
aLT usv nL9 nL9 PLV eLy nip all 

S6 06 SR 
usy -ail dsy Jas Jul aLl nio np AL9 sAl usy nai dsy usy Jul aid 
08 SL OZ 	 S9 
usy dsy nio jag 0Jd Jas aqd aid nal dsy dJi usy usy Len sAl ati 

9 SS 	 OS 
sAD up nal 	LEA nai 

t' 
Thy JaS AL9 AL9 AL9 AO Jas AL9 AL9 ALD AL9 

017 
Jas AL9 AL9 AL9 AL9 Ely nai Ely LeA ELV SLH Odd ALD nainal JAI 

0E SZ 0? 
ALD ELV JES usy nai Jul dJI AL9 up aqd JAI nal usy np Jag sAi 

SI OT 5 	 T 
Jqi ski  Jas Jul aLI all  AID dsy LEA SAD nal nal SA1 JAI ayd nL9 

66 <004> 

uveLuod 6upu!.(1 upeLeo-a14s a6eneaLD asea;wd 
A31 pElEJ6D1UL ue 6U!.SLAW00 ud0a.4 d001 ULELI7-!.0 <M> 

<OZZ> 

aDuanbas LEPW-1-1 v <ETZ> 
12Id <ZTZ> 
90T <ITZ> 



tataaagatg attttgtggg cgccctgatc ttttcaggcg ctgttatcct gctggaattt 2100 
atcccggaaa tcgccattcc agtactcggt acctttgcgc tggtgtccta tatcgcaaac 2160 
aaagttttga ctgtccagac gatcgacaac gcgctcagta aacgtaacga aaaatgggat 2220 
gaggtgtata agtatattgt taccaactgg ctcgctaaag taaacaccca gattgacctg 2280 
attcgcaaga agatgaaaga agcgctggaa aaccaagcag aagcgaccaa agctattatc 2340 
aactatcaat ataaccagta cacagaggaa gaaaagaata acatcaactt caacatcgac 2400 
gacttatctt caaagctgaa tgaatctatt aacaaagcga tgattaatat taacaagttc 2460,  
ttgaaccaat gtagtgtcag ctatctgatg aactcgatga tcccttacgg tgtgaaacgt 2520 
ctggaagact tcgatgcaag ccttaaagat gcccttctga agtatattta cgataatcgc 2580 
ggaactctta ttggccaagt ggatcgctta aaagataaag tcaacaacac gctgagtaca 2640 
gacatccctt ttcagctgtc taaatatgtg 
taa 

gacaatcagc gccaccatca ccatcaccac 2700 
2703 

<210> 101 
<211> 900 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Gal LHN/A-TEV 

<400> 101 
Met Pro Phe val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val-Asn'Gly 
1 5 10 15 
Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gin pro 

20 25 30 
Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 

35 40 45 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 
Ala Lys Gln Val Pro .val Ser Tyr Tyr Asp Ser Thr. Tyr Leu Ser Thr 
65 70 75 80 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 ' 90 95 
Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile val 

100 105 110 
Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 

115 120 125 
val 	Ile. Asp Thr Asn Cys Ile Asn Vale Ile Gln Pro Asp Gly ser Tyr 

130 135 140 
Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145 150. 155 160 
Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 . 175 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr Ile Arg Phe Ser Pro Asp Phe 

180 185 190 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu. Ala His Glu 

210 215 220  
Leu Ile His Ala Gly His Arg. Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225 230 235 240 
Arg val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 - 	255 
Glu val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly HiS Asp Ala Lys 

260 265 270 
Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 
Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 

290 295 300 
Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn. Val Phe Lys Glu Lys 
305 310 315 320 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leo 

325 330 335 
Lys Phe Asp Lys Leu Tyr Lys met Leu Thr Glu Ile Tyr Thr Glu Asp 

340 345 350 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 . 
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Phe Asp Lys. Ala val Phe Lys Ile Asn Ile val Pro Lys val Asn Tyr 
370 37S 380 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 
Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Asp 

420 425 430 
Gly Ile Ile Thr Ser Lys Thr Lys Ser Glu Asn Leu Tyr Phe Gln Gly 

435 440 445 
Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Pro His Ala val Ala 

450 455 460 
Leu Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 
465 470 475 480 
Ser Ala Leu Val Leu Gln Cys Ile Lys val Asn Asn Trp Asp Leu Phe 

485 490 495 
Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu 

500 505 510 
Glu Ile Thr Ser Asp Thr Asn ile Glu Ala Ala Glu Glu Asn Ile Ser 

515 520 525 
Lein Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu 

530 535 540 
Pro Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gin 
545 550 555 560 
Lein Glu Leu Met. Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr 

565 570 575 
Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe 

580 585 590 
Glu His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala 

595 600 605 
Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val 

610 615 620 
Lys Lys val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val 
625 630 635 640 
Glu Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr 

645 650 655 
Thr Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro 

660 665 670 
Ala Leu. Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala 

675 680 685 
Leu Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile 

690 695 700 
Ala Ile Pro Val Leu Gly Thr Phe. Ala Leu Val Ser Tyr Ile Ala Asn 
705 710 715 720 
Lys Val Leu Thr Val Gln Thr Ile Asp Asn Ala Leu Ser Lys Arg Asn 

725 730 735 
Glu Lys Trp Asp Glu val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala 

740 745 750 
Lys Val Asn Thr Gln Ile Asp Leu Ile Arg Lys Lys Met Lys Glu Ala 

755 760 765 
Leu Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr 

770 775 780 
Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp 
785 790 795 800 
Asp Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn 

805 810 815 
Ile Asn Lys Phe Leu Asn Gin Cys Ser val Ser Tyr Leu Met Asn ser 

820 825 830 
Met Ile Pro Tyr Gly val Lys Arg Leu Giu Asp Phe Asp Ala ser Leu 

835 840 845 
Lys Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn. Arg Gjy Thr Leu Ile 

850 855 860 
Gly Gln val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr 
865 870 875 880 
Asp Ile Pro Phe Gln. Leu Ser Lys Tyr Val Asp Asn Gln Arg His His 

885 890 895 
His His His His 

900 
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<210> 102 
<211> 314 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> DNA fragment encoding a di-chain loop 

comprising an integrated TEV protease 
site-Nociceptin binding domain 

region 
cleavage 

<400> 102 
gaattctata agctcctgtg tgtccgcggt attatcacca gcaaagaaaa cctgtacttc 60 
cagttcggtg gttttaccgg cgctcgtaaa tctgcacgta aacgcaagaa tcaggctctg 120 
gctggtggcg gtggctctgg tggtggcggt agcggcggtg gcggttctgc gctcaatgat 180 
ttatgcatca aggtgaacaa ctgggacttg tttttctctc catctgaaga taattttact 240 
aacgacttga acaaaggaga ggaaattact tccgatacca acatcgaagc agcggaagag 300 
aatattagtc taga 314 

<210> 103 
<211> 104 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Di-chain loop region comprising an integrated TEV 

protease cleavage site-Nociceptin binding domain 

<400> 103 
Glu Phe Tyr Lys Leu Leu Cys Val Arg Gly Ile Ile Thr. Ser Lys Glu 
1 	 5 	 10 15 
Asn Leu Tyr Phe Gln Phe Gly Gly Phe Thr Gly Ala Arg Lys ser Ala 

20 	 25 30 
Arg Lys Arg Lys Asn Gln Ala Leu Ala Gly Gly Gly Gly Ser Gly Gly 

35 	 40 45 
Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Asn Asp Leu Cys ile Lys 

50 	 55 60 
val Asn Asn Trp Asp Leu Phe Phe Ser Pro. Ser Glu Asp Asn Phe Thr 
65 	 70 	 75 80 
Asn Asp Leu Asn Lys Gly Glu Glu Ile Thr Ser Asp Thr Asn Ile Glu 

85 	 90 95 
Ala Ala Glu Glu Asn Ile Ser Leu 

- 	100 

<210> 104 
<211> 314 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> DNA fragment encoding a di-chain loop 

comprising an integrated TEV protease 
site-Dynorphin binding domain 

region 
cleavage 

<400> 104 
gaattctata agctcctgtg tgtccgtggt attatcacca gcaaagaaaa cctgtacttc 60 
cagtatggcg gtttcctgcg tcgcattcgt cctaagctta aatgggataa ccaggctctt 120 
gctggtggtg gtggctctgg tggtggcggt agcggcggtg gtggttctgc actcaatgat 180 
ttatgtatca aggtgaacaa ctgggacttg tttttctctc catctgaaga taattttact 240 _ 
aacgacttga acaaaggaga ggaaattact tccgatacca acatcgaagc agcggaagag 300 
aatattagtc taga 314 

<210> 105 
<211> 104 
<212> PRT 
<213> Artificial Sequence 
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<220> 
<223> Di-chain loop region comprising an integrated TEV 

protease cleavage site-Dynorphin binding domain 

<400> 105 
Glu Phe Tyr Lys Leu Leu Cys Val Arg Gly Ile Ile Thr Ser Lys Glu 
1 	 5 	 10 	 15 
Asn Leu Tyr Phe Gin Tyr Gly Gly Phe Leu Arg Arg. Ile Arg. Pro Lys 

20 	 25 	 30 
Leu Lys Trp Asp Asn Gln Ala Leu Ala Gly Gly Gly Gly- Ser Gly Gly 

	

35 	 40 	 45 
Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Asn Asp Leu Cys Ile Lys 

50 	 55 	 60 
Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr 
65 	 70 	 75 	 80 
Asn Asp Leu Asn Lys Gly Glu Glu Ile Thr Ser Asp Thr Asn Ile Glu 

	

85 	 90 	 95 
Ala Ala Glu Glu Asn Ile Ser Leu 

100 

<210> 	106 
<211> 	750 
<212> 	DNA 

60 

<213> 	Artificial Sequence 

<220> 
<223> 	Open reading frame encoding TEV protease variant 7 

<400> 	106 
ccatggatgg gtggcgaatc tctgttcaag ggtccgcgtg attataaccc gatatcttct 
actatttgtc atctgactaa cgaaagcgac ggccacacga cttctctgta cggtatcggt 120 
ttcggtccgt tcatcattac caacaagcat ctgttccgcc gtaacaacgg taccctgctg 180 
gttcaatctc tgcacggcgt cttcaaggta aaagacacca ctacgctgca gcagcacctg 240 
gtcgacggcc gtgacatgat catcatccgc atgccgaaag attttccgcc gttcccgcaa 300 
aaactgaagt ttcgtgaacc gcaacgcgaa gaacgtattt gcctggttac caccaacttt 360 
cagaccaaaa gcatgtcttc tatggtttcc gatacctctt gcaccttccc aagcggtgac 420 
ggtattttct ggaaacattg gatccagacc aaagatggtc agtgcggctc tccgctggtg 480 
tctacgcgtg acggtttcat cgttggtatc cattctgctt ctaacttcac taacactaac 540 
aactacttta cttccgttcc gaaaaacttc atggagctgc tgactaacca agaggcccag 600 
cagtgggtgt ccggttggcg cctgaacgca gattctgtac tgtggggtgg tcataaggta 660 
ttcatgaaca aaccggagga gccgttccag ccggtcaaag aggcgaccca gctgatgaac 720 
gaactggttt actctcagta atgaaagctt 

<210> 	107 
<211> 	3791 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	ORF encoding p10-TEV variant 7 and poles-DynLHn/A-TEV 

<400> 	107 
agatcttatg cggccgcact cgagtcatta gtggtgatgg tgatggtggg ttgacagaag 

750 

60 
tctctgatta tcaacatact tcgacagttg gaacgggatg tctgttgaca gagtgttgtt 120 

180 taccttatct ttcagacggt caacttggcc aatgagcgtt cccctgttat cgtagatgta 
cttaagaagg gcgtctttca gcgaggcgtc gaagtcctcc agtctcttta caccatatgg 240 
gatcattgag ttcatcaagt atgatacact gcattggttg aggaacttgt taatgtttat 300 
cattgccttg tttatgctct cgttgagttt actagagagg tcgtcaatgt tgaagttgat -360 
gttgttcttt tcctcctcgg tgtactggtt gtactgatag ttaatgatgg cctttgtcgc 420 
ttcagcctgg ttctccagcg cctccttcat ctttttcctg atgaggtcga tttgggtgtt 480 
gaccttagcg agccagttag tcacgatgta tttgtacact tcatcccact tctcgtttct 540 
ttttgacaga gcattatcga ttgtttggac agtgaggacc ttgttagcaa tgtagctgac 600 
caaagcgaag gtaccaagaa caggaatagc gatctctggg atgaactcca acaaaatcac 660 
tgctcccgag aaaatcaacg caccgacgaa gtcgtccttg tacagcatat tgccgatgtt 720 
aagagcaggt ccaatgttgg gtatgatgat agtgatgtct gcgatcttgt ccgtagtcga 780 
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