1/212
SEQUENCE LISTING
<110> VLP THERAPEUTICS, LLC
<120> MALARIA VACCINE
<130> SG5972A
<160> 56
{170> Patent!n version 3.5
Q10> 1
Q11> 1248
212> PRT
<213> Chikungunya virus
<400> 1

Met Glu Phe {le Pra Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 5 10 15

Arg Pro Trp Thr Pro Arg Pro Thr tle GIn Val lle Arg Pro Arg Pro
20 25 30

Arg Pro GlIn Arg Gin Ala Gly Gin Leu Ala Gln Leu lle Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro GIn Gin L&s Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys GIn Lys GIn Lys Gln GIn Ala Pro GIn Asn Asn
65 70 75 80

Thr Asn GIn Lys Lys GIn Pro Pro Lys Lys Lys Pro Ala Gin Lys Lys
85 ’ 90 95 '

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Thr Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
130 135 A 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160



2/212

Asp Leu Glu Cys Ala Gin Ile Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 180

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys ile Thr Pro Glu
245 250 255

Gly Ala Glu Gtu Trp Ser Leu Ala lle Pro Val Met Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr GIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 310 , 315 320

His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

.Cys His Ser Pro Val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys Ile Gln Val Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 375 380

Asb Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Phe Val Arg Thr Ser Ala Pro Cys
405 410 415
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Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro Val lle Gly Arg Glu
450 455 460

Lys Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val Gln Ser Thr Ala Ala Thr Thr Glu Glu !le Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Ser Gln Gin Ser Gly Asn
500 505 510

Val Lys Ile Thr Val Asn Gly GIn Thr Val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val lle Asn Asn
530 535 540

Cys Lys Val Asp Gin Cys His Ala Ala Val Thr Asn His Lys Lys Trp
545 550 555 560

Gin Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 570 575

Lys Gly Lys [le His {le Pro Phe Pro Leu Ala Asn Val Thr Cys Arg
580 585 590

Val Pro Lys Ala Arg Asn Pro Thr Val Thr Tyr Giy Lys Asn GIn Val
595 600 605

Ile Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 615 620

Met Gly Glu Glu Pro Asn Tyr GIn Glu Glu Trp Val Met His Lys Lys
625 630 635 640

Glu Val Val Leu Thr Val Pro Thr Glu Gly Leu Giu Val Thr Trp Gly
645 650 655

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin Leu Ser Thr Asn Gly Thr
660 665 670

Ala His Gly His Pro His Glu lle Ile Leu Tyr Tyr Tyr Glu Leu Tyr
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675 680 685

Pro Thr Met Th} Val Val Val Val Ser Val Aia Thr Phe lle Leu Leu
690 695 700

Ser Met Val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu ile Cys Cys .1le Arg Thr Ala Lys Ala Ala Thr Tyr GiIn
740 745 750 ’

Glu Ala Ala Ile Tyr Leu Trp Asn Glu GIn Gin Pro Leu Phe Trp Leu
755 760 765

Gin Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val lle
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

~Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr ile Thr Cys Glu Tyr Lys Thr Val Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Giy Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940



571212
Leu Tyr Gin Gly Asn Asn lle Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe lle Val Gly Pro Met Ser
965 870 975

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

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Areg Pro Gly Glin
995 1000 1005

Phe Gly Asp Ile GIn Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 1015 1020

Ala Asn Thr GIn Leu Val Leu GIn Arg Pro Ala Val Gly Thr Val
1025 1030 1035

His Val Pro Tyr Ser Gin Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys
1055 1060 1065

GIn lle Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn Met Pro lle Ser Ile Asp Ile Pro Glu Ala Ala Phe Thr Arg
1085 : 1090 1095

Val Val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala Ile Ile Lys
1115 1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Vle Arg Glu Ala Glu Ile Glu Val Glu Gly Asn
1145 1150 1155

Ser GIn Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg Val GIn Val Cys Ser Thr GIn Val His Cys Ala Ala Glu
1175 1180 1185
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Cys His Pro Pro Lys Asp His 1le Val Asn Tyr Pro Ala Ser His

1190 1195 1200

Thr Thr Leu Gly Val Gin Asp Ile Ser Ala Thr Ala Met Ser Trp
1205 1210 1215

Val Gin Lys lle Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

Q10> 2

Q11> 1248

212> PRT

<213> Chikungunya virus

<400> 2

Met Giu Phe lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val Ile Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg Gin Ala Gly GlIn Leu Ala Gin Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin GIn Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gln Arg Gln Lys Lys GIn Ala Pro Gln Asn Asp
65 70 75 80

Pro Lys Gin Lys Lys Gln Pro Pro GIn Lys Lys Pro Ala GIn Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys lle Glu Asn Asp
100 105 110

Cys lle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160



71212

Asp Leu Glu Cys Ala Gin Ile Pro Val His Met Lys Ser Asp Ala Ser
165 ' 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr Ife Pro Thr Gly Ala Gly
195 200 205

Lys.Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ata lie Val Leu Gly Gly Ala Asn Giu Gly Ala Arg Thr Ala Leu
- 225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp Ile Val Thr Lys lle Thr Pro Glu
245 250 255

Gly Ala Glu Glu Trp Ser Leu Afa Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asd Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Ile Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys lle Gln Val Ser Leu GIn lle Gly lle Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415
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Thr lle Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys [le
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val Ile Gly
450 455 460

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys
465 470 475

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu lle Glu Val
485 490

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin Gln Ser
500 505 510

Val Lys tle Thr Val Asn Gly GIn Thr Val Arg Tyr Lys Cys
515 520 525

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val lle
530 535 540

Cys Lys Ile Asp GIn Cys His Ala Ala Val Thr Asn His Lys
545 550 555

Gin Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly
565 570

Lys Gly Lys Ile His lie Pro Phe Pro Leu Ala Asn Val Thr
580 585 590

Val Pro Lys Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn
595 600 605

Thr Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr
610 615 620

Met Gly Gin Glu Pro Asn Tyr His Glu Giu Trp Val Thr His
625 630 635

Glu Val Thr Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr
645 . 650

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gln Met Ser Thr Asn
660 665 670

Ala His Gly His Pro His Glu Ile Ite Leu Tyr Tyr Tyr Glu

Pro Lys
Ser His
Arg Glu

Ser Thr
480

His Met
495

Gly Asn
Asn Cys
Asn Asn

Asn Trp
560

Asp Arg
575

Cys Arg
GIn Val
Arg Asn
Lys Lys

640

Trp Gly
655

Gly Thr

Leu Tyr
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675 680 685

Pro Thr Met Thr Val Val fle Val Ser Val Ala Ser Phe Val Leu Leu
690 695 700

Ser Met Val Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg
705 710 715 720

Cys lle Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr
740 745 750

Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gin Gln Pro Leu Phe Trp Leu
755 760 765

Gin Ala Leu lle Pro Leu Ala Ala Leu Ife Val Leu Cys Asn Cys Leu
770 775 780

Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Ile Gly Ala His Thr Val Ser Ata Tyr Glu His Val Thr Val lle
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Giu Leu GIn Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr lle Thr Cys Glu Tyr Lys Thr Val lle
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gin Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr.Glu Phe Ala
915 920 ' 925

Ser Ata Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940



10/212
Leu Tyr GIn Gly Asn Asn Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser
965 970 975

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

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Are Pro Gly Gin
995 1000 1005

Phe Gly Asp fle Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 1015 1020

Ala Asn Thr GIn Leu Val Leu GIn Arg Pro Ala Ala Gly Thr Val
1025 1030 1035

His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn 1le Pro Ile Ser Ile Asp lle Pro Asp Ala Ala Phe Thr Arg
1085 1090 1095

Val Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala lle Ile Lys
1115 1120 1125

Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Ile Arg Glu Ala Asp Val Glu Val Glu Gly Asn
1145 1150 1155

Ser GIn Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg Val GIn Val Cys Ser Thr Gln Val His Cys Ala Ala Ala
1175 1180 1185



11/212

Cys His Pro Pro Lys Asp His [le Val Asn Tyr Pro Ala Ser His

1190 1195 1200

Thr Thr Leu Gly Val Gin Asp le Ser Thr Thr Ala Met Ser Trp
1205 1210 1215

Val GIn Lys Ile Thr Gly Gly Val Gly Leu lle Val Ala Val Ala
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

216> 3

Q211> 1255

212> PRT

<213> Venesuelan equine encephalitis virus
<400> 3

Met Phe Pro Phe Gin Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 - 25 30

Phe Leu Ala Met Gin Val GlIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gln Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Ala
50 55 60

Lys Pro Lys Lys Glu Ala Ser Gin Lys Gin Lys Gly Gly Gly Gin Gly
65 70 75 80

Lys Lys Lys Lys Asn GIn Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 95

Asn Pro Lys Ala Gin Asn Gly Asn Lys Lys Lys Thr Asn.Lys Lys Pro
100 105 110

Gly Lys Arg GIn Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 120 125

Pro Iie Met Leu Glu Gly Lys fle Asn Gly Tyr Ala Cys Val Val Gly
130 135 ‘ 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys Ile Asp Asn Asp
145 150 155 160



127212

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pro Gln Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val Gin
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro Ile Leu Asp Asn Gin Gly Arg Val Val Ala |le
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu Gin Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 285

Phe Pro Cys Ala GIn Pro Pro ile Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu
305 310 315 320

Leu Leu Giu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 : 335

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350

Cys lle Arg Cys Ala Vai Gly Ser Cys His Ser Pro Ile Ala Ile Glu
355 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin Thr Ser
370 375 380

Ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr Ile Lys Glu Ile Pro Leu His Gin Val
405 410 415
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Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Afg Cys Pro Ala Gly Asp Ser Ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu Gin Ala Cys Gln Val Tyr Ala His Asp Ala GIn Asn Arg Gly
485 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr
515 520 - 525

Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys lle Ser Glu Thr
530 535 540

{ie Asn Lys Thr Lys Gin Phe Ser Gin Cys Thr Lys Lys Glu Gin Cys
545 550 555 560

Arg Ala Tyr Arg Leu GIn Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys
565 570 575

Leu Pro Lys Ala Ata Gly Ala Thr Leu Lys Gly Lys Leu His Val Pro
580 585 590

Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro
595 600 605

Met 1le Thr Phe Giy Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys
610 615 620

Asn Pro Thr Tyr Leu lle Thr Arg Gln Leu Ala Asp Glu Pro His Tyr
625 - 630 635 640

Thr His Giu Leu Ile Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr
645 650 655

Glu Lys Giy Trp Glu Phe Val Trp Gly Asn His Pro Pro Lys Arg Phe
660 665 670

Trp Ala GIn Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu
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675 680

Val Ile Thr His Tyr Tyr His Arg Tyr Pro Met
690 695

Leu Ser Ile Cys Ala Ala Ile Ala Thr Val Ser
705 _ 710 715

Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu
725 730

Thr Pro Asn Ala Arg Ile Pro Phe Cys Leu Ala
740 745

Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser
755 o 760

Asn Asn Asn Gin GIn Met Phe Trp {le Gin Leu
770 775

Ala Leu 1le Val Val Thr Arg Leu Leu Arg Cys
785 790 795

Pro Phe Leu Val Met Ala Gly Ala Ala Gly Ala
805 810

Ala Thr Thr Met Pro Ser Gin Ala Gly !le Ser
820 , 825

Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser
835 840

Ile Lys Leu lle Pro Thr Val Asn Leu Glu Tyr
850 855

Lys Thr Gly Met Asp Ser Pro Ala Ile Lys Cys
865 870 875

Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gln Cys
885 890

Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys
900 905

Asn Thr Gln Val Ser Lys Ala Tyr Val Met Lys
915 920

Ala Asp His Ata Glu Ala Tyr Lys Ala His Thr
930 935

685

Ser Thr Ile Leu Gly
700

Val Ala Ala Ser Thr
' » 720

Thr Pro Tyr Arg Leu
735

Yal Leu Cys Cys Ala
750

Leu Asp His Leu Trp
765

Leu Ile Pro Leu Ala
780

Val Cys Cys Val Val
800

Gly Ala Tyr Glu His
815

Tyr Asn Thr lle Val
830

Ite Thr Pro Thr Lys
845

Val Thr Cys His Tyr
860

Cys Gly Ser Gin Glu
‘880

Lys Val Phe Thr Gly
895

Phe Cys Asp Thr Giu
910

Ser Asp Asp Cys Leu
925

Ala Ser Val Gln Ala
940



157212
Phe Leu Asn lle Thr Val Gly Glu His Ser lle Val Thr Thr Val Tyr
945 950 955 960

Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val Lys Ile Thr Ala
965 970 975

Gly Pro Leu Ser Thr Ata Trp Thr Pro Phe Asp Arg Lys Ile Val Glin
980 985 990

Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
995 1000 1005

Gin Pro Gly Ala Phe Gly Asp 1le Gin Ser Arg Thr Val Ser Ser
1010 : 1015 1020

Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu Gln Arg Pro Lys -
1025 1030 1035

Ala Gly Ala Ife His Val Pro Tyr Thr Gln Ala Pro Ser Gly Phe
1040 1045 1050

Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1055 1060 1065

Pro Phe Gly Cys Glu lle Tyr Thr Asn Pro Ile Arg Ala Glu Asn
1070 1075 1080

Cys Ala Val Gly Ser lie Pro Leu Ala Phe Asp }le Pro Asp Ala
1085 1090 1095

Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu
1100 1105 ‘ 1110

Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly Ile
1115 ) 1120 1125

Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Giy Lys Cys Ala Val
1130 1135 1140

His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Glu
1145 1150 1155

Leu Thr Glu Gin Gly Ser Aia Thr Ile His Phe Ser Thr Ala Asn
1160 1165 1170

Ile His Pro Glu Phe Arg Leu Gin Ile Cys Thr Ser Tyr Val Thr
1175 1180 1185
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Cys Lys Gly Asp Cys His Pro Pro Lys Asp His lie Val Thr His

1190

Pro GIin Tyr His Ala Gln Thr

1205

Ala Trp Thr Trp Leu Thr Ser

1220

Ile lle
1235

Leu Thr
1250

210> 4
AN D
212>
Q1

DNA
<4007 4

atgagcctcg
ccacctteca
gacaacgtga
caccgccaaa
ctagctcatt
cgeatcagaa
ataaagacag
BCcegaceces
accatgggac
acggacagca
ataggtagsg
tacgtgcaga
cctgaccegca

acggtgesst

2964

1195
1210
1225

1240

Asn GIn Lys His Asn

1255

Chikungunya virus

Phe Thr Ala Ala Val

Leu Leu Giy Gly Ser

cccteccget cttgtecete ttgecazaca

caccctects
tgagaccceg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgageege
actttattct
gaaagatcag
agaggttcca
gcaccgctgc
cectgategac

ataagtgcaa

ctacgaaaag
atactaccag
taaggacaat
cggagaageg
ggacggaacg
cgattggacc
attecttgta
cecccgatge
ccacacatgc
ctctegacca
cactgcteag
gcagcagtct

cteceetgec

gaaCCggaaa

ctactaaaag

tttaatgtct

cattcetece

ctgaaaatcc

aagctgecect

aggacttcag

Ccgaaaggag

acacacccgt

caacatggta

gagatagagg

ggcaacgtga

tcaaacgage

1200

Ser
1215

Ala
1230

1245

ctacattccc
gecaccttgce
catcgctgac
ataaagccac
acagccctat
aggtctettt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tecatatgce
agatcacagt

gactgacaac

Lys Thr

Val ile

Ife Gly Leu Val Leu Ala Thr Ile Val Ala Met Tyr Val

ctectctcag
catgcttgag
ttgctctecc
aagaccatat
cgcattgeag
gcagatceeg
ccatacgcca
gatcacceee
agtgegattt
accacctete
ttgcagcacg
cccagatact
téatgggcag

cacagacaaa

60

120

180

240

300

360

420

430

540

600

660

720

780

840



gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttegtecttc
tecattacac
tgctgcgtcea
gaacagcage

tgcaactgtc
agcatcegte
ggagtﬁccgt
gagctacaat
aaaactetca
agcctaccag
gcctactect
gaatcttgca
aagctccgcg
catgccgtca
ccttttgaca

tttegcecag

actgcaaaat
cccctttagt
tcecattgec
gaaaaaacca
acatggsaca
teaccgtgce
ggcegeagat
attatgagct
tetceatesgt
catatgaatt
gaacgaccaa
cectettete
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tceeetecee
actacagctg
ttteceacsc
aaacagagtt
tectttacca
cagtaaagga
acaaaatcgt

gaagaccagg

tgatcagtgc
cccecgeaac
aaacgteact
agtcaccatg
ggaaccaaét
tactgaggsgt
gictacgaac
gtaccccact
gBgCacagca
aacaccagga
ggcggecaca
gttecaggct
gecatgcetee
gagegegtac
tgtcaacaga
ggaaccaaca
gtacetgaag
caaggtcttt
cgaaaataceg
tgcatcgeee
aggaaacaac
cgecaagttt
getgtacaaa

acaatttegt

17/212

catgctgcag

getgaactcg

tgcagagtsc

ctgctgtatc

taccacgage

ctggaggtcea

getactgetce

’atgacigtag

gtgggaatet
gccactgttc
tattacgage
cttatcccge
tetaagacce
gaacacsgtaa
cceggttaca
ctegtcactte
tectgtesta
actggagtct
caattgagcg
tacagagcce
attaccgtag
gtcgtgssce
gecgacgtcet

gacattcaaa

tcactaatca
gegaccgtaa
caaaagcaag
ctgaccatce
agtgeeteac
ctteggecaa
atggtcacce
tcattgtetce
gtgtetgcse
ccttectect
ctecegcata
tegccgcctt
tegctttttt
cagtgatcce
gececatget
actacatcac
cagcagagteg
acccatttat
agecacatgt
acaccgcatc
ctecctacec
caatgtccte
acaacatgea

gtcgtacace

caagaattgg
aggaaagatc
aaaccctaca
gacactcttg

acacaagaag

caacgaacca

acatgagata
getgegccteg
acgececaga

cagecctacta

tctatgeaac

gatcgtectsg
agececgtaatg
gaacacggtg
gttggaéatg
gtgcgagtac
caaggacaag
gteegecgsc
agagaaatct
gecgtegsce
taacgetgac
cgcctggaca
ctacccacct

ggaaagtaaa

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

- 1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



gacgtttate
ccatactcte
éagcacacgg
gctetegeea
gatgcaccct
tttegegece
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattacee
ctatgcegtet
210> 5

Q11

12>
Q13

DNA

<400> 5

2964

ccaacactca

aggcaccate

caccgttcee

acataccaat

ctgtaacgga

tcgccatcat

acgeegttac

ccttetecaac

actgcgcage

¢ccacccttee

gaggagtagg

cgtttagcag

gttgatacta

tegcttcaag

tteccagatt

ftccatcgac

catgtcatgc

caaatacaca

cattcgagaa

ageccteeca

cgcatgccac

getccaggat

attaattett

gcac

Chikungunya virus

187212

cagaggccag
tattggctea
gcgacaaacc
ataccggatg
gaagtaccag
gctagcaaga
gecgacgtag
agcgccgagt
cctecaaage
atatccacaa

getgttecte

atgagtcttg ccatcccagt tatgtecctg ttgegcaaaca

ccccctteca cgecetegctg ctacgaaaag gaaccegage

gacaacgtca tgagaccteg gtactatcag ctectacaag

caccgccage gacgcageac caaggacaac

ttagctcact gtecegactg tegagaageg

cgcatcagaa atgaagcgac agacgggace

ataaagacgg atgacagcca cgattggace

gcagacgcag agaggscees getatttgta

acaatggegac acttcatcct ggcccgatgt

ttcaatgtet

cactcatecc

ctgaaaatcc

aagctgegtt

agaacatcag

CCaaaagges

cagcagsgcac

aggaacgagg

cggtaagagc

cggectttac

cctgcactcea

aaggtaaatg

aagtagageg

ttcgcgteca

accacatagt

cggcaatgtce

cctiaatttt

ccacgttecc

aaaccctace

catccttaac

ataaagccac

atagtcccgt

aggtctectt

atatggacaa

caccgtgtac

aaactctgac

ggtacatgta
agcatcgcta
tgtaaattac
tagesttgtc
ctectecgac
tgcagtacat
gaactcccag
agtgtectcec
caattaccca
ttgesgtacag

aattgtegte

ctactcccag
catgctteag
atgttctecc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgea

getgegattc

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

2964

60

120

180

240

300

360

420

480

540



actgacagta
ataggtcesg
tacgtgcaga
cctgatcgcea
acggtacast
gtgattaata
cagtataact
cacatcccat
gtgacgtacg
tectaccgga
gaagtcgtac
tataagtatt
attctetatt
ttcatactcc
tecatcacac
tectacatea
gagcagcaac
tgcaactgte
agcgtcgets
geagtaccet
gaactactgt
aaaaccgtca
aacctaccte
gectactact

gaatcatgca

ggaagattag

aaaaattcca

gcacceccec

cattaatgtc

acaagtetaa

actgcaaget

ccecteoteat

ttccectese

ggaaaaacCa

atatgggaga

taaccgtecc

ggccgeagtt

attatgaget

tgtceatest

cgtatgaact

gaacagctaa

ctttetttte

tegagactctt

cccacactgt

ataagactct

cagtcacttt

tccegtetee

actacagcte

tctecgacsc

aaacagaatt

tcactcatgt
ttccceaces
aactaccgag
acaacagtcc
ttgcegtesc
tgatcaatat
ccegegtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaageg
atctacaaac
gtaccccact
geetatgegca
gacaccagga
agcgeccaca
gctacaagec
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtctte
tgaaaacace

tecatcagca

19/212

acgeacccat
cagcacgsgta
gagatagags
gecaacgtaa
tcanatgaag
cateccecge
getgaactte
tgcagestsc
ctactgtate
tatcaagaag
ctcgaggtca
getacagcce
atgactgtag
gcggggatgt
gctaccgtbc
taccaagage
cttattccec
tgtaaaacat
gaacacgtaa
ccteggctaca
ctatcactts
tectgceeta
accegegtet
cagtteageg

tacageectc

ttcaccacga

aagagctacc

tacacatgce

agatcacagt

gactaacaac

tcaccaatca

gggaccgaaa

ctaaagcaag

ctgaccaccce

agteeeteat

cgtesggeaa

atggecaccee

tagttetgte

gcatgtgtec

ctttectect

ctgcgatata

tggcageect

tgegctttttt

cagtgatcce

geeccatgst

attacatcac

cagcagagtg

acccatttat

aagcacacsgt

ataccgcatc

ccctectety
ttgcagcace
cccagacace
caatggccag
tacagacaaa
caaaaagtze
aggaaaaatt
gaaccccace
aacactcctg
gcataagaag
caacgagrcg
gcatgagata
agtgeccace
acgacgcaga
tagcctaata
cctgtggaaé
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtegesceec
ggagaagtcc

tecatcagct

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

1620

1680

1740
1800
1860
1920
1980

2040



aagctccgcg
catgccetca
cctitcgaca
ttteggcecag
gacgtctatg
ccatactctc
caghacacag
gcegtaggea
gacgegecct
tttgeesece
tcgatgacta
ctgcaaatct
acacaagtac
gegtcacata
‘aagatcacgg
ctatgcetst
210> 6
211> 3747
<212> DNA
<213

<400> 6

tcctttacca

cagttaagga

acaaaattst

gaagaccagg

ctaatacaca

aggcaccate

caccatttes

acatecccat

ctttaaceea

tcgccattat taaatatgea

acgeegtceac

aggaaataac
cgccaaattc
getgtacaaa
acaatttgac
actggtactsg
fggctttaag
ctgccaaata
ctccatcegac

catgtcgtee

tattcggeaa

ctttctceac ggecttagce

actgtgcage

ccaccctege

gagetgtage

cgagteccac

ggtccaggac

actggttatt

cgttcagcag gcac

Chikungunya virus

atgeagttca tcccgacgca aacttictat

ccacgceccta caattcaagt aattagacct

ctcgeecage tgatcteege agtcaacaaa

cctcgcagaa atceggaaaaa caagaagcaa

CCaaagCaaa agaagCaacC accacaaaag

20/212

atcactgtaa
attgteegec
getgacetct
gatatccaaa
tagagacceg
tattgectaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgecgaat
cccccgaagg
atctccgcta

getattecce

aacagaaget

agaccacgtc

ttgaccatgc

aggcagaaga

aageceggctce

ctgcctatec
caatgtctte
ataacatgga
gtcgcacace
cteteestac
aagaacgcee
ceggtaagage
cggccttcac
cctgcaccca
aaggcaagtsg
aagttgaage
tcegegtaca
accacatagt
cgecgatgtce

cactegattct

accaaccccg
cacagaggca
gcecggtace
agcaggcece

adaagaagaa

aaacgscgac
agcctggaca
clacccgcce
tgagagtaaa
ggtacacgte
gecgteectg
ggtgaactec
tagegtesgte
ttectcagac
tecggtecat

gaattctcag

agtctettct

caactacccg

ategetecag

aatcgtesgte

accctggece

ggctgggcaa

tcaacagaag

gCaaaacgac

gaaacCagsc

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940

2964

60
120
180
240

300



cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacgee
tccetgetea
tegagcctee
ccgecttaca
gacaacgtega
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gceggacecegg
accatgggac
acggacagca
ataggtageg
tacgtgcaga
cctgaccgea
acegtgceet
gtegatcaata

caatacaact

21/212

gaatgtgcat gaaaattgaa aatgattgca tcttcgaagt

tgggctacec
tceacaatgc
gtgcacagat
aggegtacta
cgaceegtec
tegetgeccat
cgtegaacaa
cecteecget
caccctects
tgagacccesg
gacgcagtac
gtcctgacte
atgaagcaac
atgacagccé
agcgageegs
actttattct
gaaagatcag
agaggttcca
gecaccgctec
cgctgatgac
acaagtgcaa
actgcaaaat

ccectttast

atgcctgete
cgatctesct
accgetgcac
taactgecat
aggcaagceceg
cgtcctagea
agacatcgtc
cttgtaccte
ctacgaaaag
atactaccag
taaggacaat
CEgagaages
ggacggaacg
cgattggacc
attgcttgta
cgcccgatgc
ccacacatsc
ctctegacca
cactgctgag
gcagcagtcet
ctgcgatgsc
teatcagtac

CCcgCBCaac

gegegataaag
aaactggect
atgaagtcts
cacggagcag
geagacasce
gggegccaace
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtacc
ctgaaaatcc
aagctecect
aggacttcag
cCcgaaageag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tcaaacgagg

catgctgcag

getgaactce gegaccgtaa

taateaaacc
ttaagegstc
atgcctegaa
tgcagtattc
gcagaccgat
aaggtgcccee
ccccteageg

ctacattecc

geaccttece

catcgetgac
ataaagccac
acagceotat
aggtctettt
atatggatag
caccgtecac
agacgctgac
tccatcatea
aagagttacc
tecatatgcc
agatcacagt
gactgacaac

tcactaatca

caagcatgaa

agcacatgte

gictaaatac -

gtitacccac
agBagecceg
cttceacaac
cacgegcccte
agccgaagag
ctectctcag
catectteag
ttectetcee
aagaccatat
cgcattggag
gcagatcegg
ccatacgcca
gatcaccggg
agteggattt
accacctgtg
ttecagcace
cccagatact
taatgggcag
cacagacaaa
caagaatteg

aggaaagatc

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740



cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttatact
ttcgtgcttc
tecattacac
tectgcetca
gaacagcasc
tecaactgtce
agcatcgete
geagtaccgt
gagctacaat
aaaactgtca
agcctaccag
gectactact
gaatcttgca
aagctcegeg
catgccgtcea
ccttttgaca
tttesgcecag
gacgtttatg
ccatactctc

cagcacacgg

tcccattesc
gaaaaaacca
acatggsaca
tgaccegtgce
geccgcagat
attatgagct
tgtceatest
catatgaatt
gaacgaccaa
cectattcts
tgaaactctt
cccacactet
ataagactct
cagtcacctt‘
tececteece
actacagctg
tttgceacec
aaacagagtt
tectttacca
cagtaaasga
acaaaatcet
gaagaccagg
ccaacactca
aggcaccatc

caccettceg

aaacgtgact
agicaccatg
ggaaccaaat
tactgagest
gtctacgaac
gtaccceact
ggecacagca
aacaccagga
gecggcecaca
gttgcagect
geeatgctec
gagcgcgtac
tgtcaacaga
ggaaccaaca
gtacgtgaag
caaggtcttt
cgaaaatacg
tgcatcegcc
aggaaacaac
cgccaagttt
ggtgtacaaa
acaatttest
gttggtacta
tegcttcaag

tteccagatt

2217212

tgcagagtec caaaagcaag aaaccctaca

ctgctgtatce

taccacgagg

ctggaggtca

getactactc

atgactgtag

gteggaatat

gecactgttce

tattacgagg

cttatcccec

tgtaagacce

gaacacgtaa

ccegggttaca

ctgtecactte

tgctgteata

actggagtct

caattgagcg

tacagagccc

attaccgtag

gtcgteggcc

ggcgacgtcet

gacattcaaa

Cagaggccasg

tattggctea

gcgacaaacc

ctgaccatce

agtgegtgac
cttgeegecaa
atggtcaccce
tcattgtatce
gtgtetecac
ccttectact
ctegcescata
tegccecctt
tegcttitit
cagtgatcce
gececategt
actacatcac
cagcagagte
acccatttat
agecacategt
acaccgcatce
ctgcctacec
caatgtccte
acaacatgea
gtegtacace
cagcagecac
aggaacgage

cggtaagagc

gacactctte
acacaagaag
caacgaacca
acatgagata
ggtegccteg
acggcgcaga
cagcétgcta
tctatggaac
gatcgtects
agcegtaate
gaacacggte
gttggagate

gigcgagtac

caaggacaag

gteerecgec
agagaaatct
gecgtegace
taacggtgac
cgcetgeaca
ctacccacct
ggaaagtaaa
ggtacatgta
agcatcecta

tgtaaattec

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880
2940
3000
3060
3120
3180

3240



gctetgeega
gatgcaccct
tttegeesce
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattacgg
ctatgcetat
Quey 71
> 3747
<212> DNA

CAK),

400> 7
atgeagttca

cegegeecta
cttgcccage
ccacgcagea
acaaatcaaa
cgcagagaga
getaaggtaa
aaggegacca
gaccttgaat
gagaaacceg
ttcaccatcc

aaggsacgcg

acataccaat
ctgtaacega
tcgecateat
acgccegttac
ccttctcaac
actgcgcage
ccacccttgg
gaggagtage

cgtttagcag

tcccaaccca
ctatccaagt
tgatctcasc
atcggaagaa
agaagcagcc
ggatgtecat
caggttacgc
tcgataacec
gcgcgeagat
ageggtacta
ctacaggtec

tgetegccat

23/212

ttccatcegac ataccgeatg cggcctttac

catgtcatgc gaagtaccag cctecactca

caaatacaca
cattcgagaa
agecctgeca
cgcatgecac
ggtccagsat
attaattatt

gcactaa

Chikungunya virus

aactttttac

catcaggece

agttaataaa

taagaagcaa

acctaaaaag

gaaaatcgaa

gteccteete

geacctggce

acccgtecac

caactggcac

tggcaaacca

agtcttagea

gctagcaaga
geegacgtag
agcgcegagt
cctccaaage
atatccacaa

getgttects

aataggagst
agaccgcgcc
ctgacaatec
aagcaaaaac
aaaccegctce
aatgatteta
ggggacaaag
aaactggcct
atgaagtcce
cacggagcag
ggggacagce

gegagctaatg

aagetaaatg
aagtagagge
ttcecgteca
accacatagt
cegcaatgte

ccitaatttt

accagecteg
ctcagaggca
gegegetace
aacagecece
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttegaa
tacagtactc
geagaccgat

aaggagcececg

tagggttgtc
ctectecgac
tgcagtacat
gaactcccag
agtgtectcc
caattaccca
tteggtgcag

aattgteets

accctggact
agctgegcaa
acaacagaag
acaaaacaac
gaagcceeec
caagcacgaa
agcacacgfa
atctaagtat
gttcacccat
aggageccee
cttcgacaac

tacagcecte

3300

3360

3420

3480

3540

3600

3660

3720

3747

60

120

180

240

300

360

420

480

540

600

660

720



tcggtestea
tggagtcttg
cceecttgca
gacaacgtca
caccgccage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgegac
actgacagta

atagetcees
tacgtgcaga
cctgatcgca
acgetgcest
gigattaata
cagtataact
cacatccest
gtgacgtacg
tcctaccgea
gaagtcetec

tataagtatt

24/212

cctgeaataa agacattgtc actaaaatca cccccgageg

ccatcccagt
cgecctecte
tgagacctge
gacgcageac
gtcccgacte
atgaagcgac
atgacagcca
dgaggeceee
acttcatcct
ggaagattag
aaaaattcca
gcaccgccee
cattaatgtc
acaagtgtaa
actgcaagat
ccectetgst
ttccgctggc
ggaaaaacca
atatgegaga
taaccgtgce

ggccgeagtt

tatgteccte
ctacgaaaag
gtactatcag
caaggacaac
tggagaageg
agacgggacg
cgattggacc
getatttgta
geccegatat
tcactcatet
ttcccgacce
aactaccgag
acaacagtce
ttgcegtesc
tgatcaatst
cccgegtaat
aaatgtaaca
agtcatcateg
agaaccaaac
gactgaages

atctacaaac

attctgtatt attatgagct gtaccccact

ttcatactcee tetceatget ggetatgeca

ttggcaaaca
gaaccggage
ctgctacaag
ttcaatgtct
cactcgtecc
ctgaaaatcc
aagctecstt
agaacatcag
ccaaaagegg
acgcacccat
cagcaceeta
gagatagage
ggcaacgtaa
tcaaatgaag
catgcceceg
getgaactte
tecaggetec
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagcce
atgactgtag

gcgegeratgt

ccacgttccee
aaaccctacg
cétccttaac
ataaagccac
atagtcccgt
aggtcteett
atatggacaa
caccgtetac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
geeaccgaaa
ctaaagcaag
ctgaccacce
agtggeteat
cgtgeegcaa
atggccacce
tagttetstc

gcatgtgtec

geccgaagag
ctgcteccag
catgcttgag
atgttctcec
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgesa
getegerattc
cectectgte
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagteg
aggaaaaatt
gaaccccace
aacactcctg
gcataagaaé
caacgagccg
gcatgagata
agtggccacg

acgacgcaga

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



tgcatcacac
tgctecatca
gagcagcaac
tgcaactgtc
agcgtcegts
geagtaccst
gaactaétgt
aaaaccgtca
aacctacctg
gectactget
gaatcatgéa
aagctececs
catgccgtcea
cctttcgaca
tttegcgcag
gacgtctatg
ccatactctce
cagcacacag
gccgtagega
gacgegeecet
tttgesgece
tcgatgacta
ctgcaaatct
acacaagtac

gegtcacata

cgtatgaact

gaacagctaa

ctitetttte

tgagactctt

cccacactgt

ataagactct

cagtcacttt

tcecgtetee

actacagctse

tctgcgacec

aaacagaatt

tectttacca

cagttaagea

acaaaattgt

gaagaccagg

ctaatacaca

agecaccatc

caccattigg

acatgcccat

ctttaacgea

tcgccattat

acgecegtcac

ctttctegac

actgtgcagc

ccaccctceg

gacaccagga

agcggccaca

gctacaagce

accatgctge

gagegesgtac

agtcaatasga

ggagccaaca

gtacgtgaag

taaggtcttc

tgaaaacacg

tgcatcagca

aggaaataac

ceccaaattc

getetacaaa

acaatttesc

actggtactg

tgectttaag

ctgccaaata

ctecatcgac

catgtcetsc

taaatatgca

tattcgggaa

geccttagee

cgagtgccac

ggtccaggac

25/212

getaccetee

taccaagagg

cttattccec

tgtaaaacet

gaacacgtaa

cctgectaca

ctatcgctts

tectgcgsta

accggegtct

cagttgagce

tacagegctce

atcactgtaa

atteteggec

ggteacgtct

gatatccaaa

cagagaccege

tattegctaa

gCaacCaaacc

ataccggaag

gaggtaccag

gcCagcaaga

gctgagatag

agcgecgaat

cccccgaagg

atctccgcta

ctttectect
ctecgatata
tggcagecct
tegctttttt
cagteatcce
geeecatget
attacatcac
cagcagagts
acccatttat
aagcacacgt
ataccecate
ctecctatge
caatgtcttc
ataacatega
gtegcacace
ctgtegetac
2agaacecer
cggtaagagc
cggcctteac
cctgcaccca
aaggcaagte
aagttgaage
tccecgtaca
accacatagt

cggcgatgte

tagcctaata
cctgtegaac
gattgttcta
agccgtaate
gaacacestg
attggagatg
gtecgagtac
caaggacaaa
gteeseceec
ggagaagtcc
tecatcaget
aaacgecgac
agcctggaca

ctacccgece

tgagagtaaa

ggtacacgte

geceteecte

ggtgaactec

tagggtcegte

ttcetcagac

tgcgegtegcat

gaattctcag

agtctgttct
caactacccg

atgggtgcag

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600

3660



26/212

aagatcacgg gagetetege actegttatt gctgttgcce cactgattct aatcgteste

ctatgcgtgt cgttcagcag gecactaa

210> 8

211> 8404

<212> DNA
Q13>

<220>
223>

<400> 8

Artificial

VLP_CHI512 vector

gaattcccat tgcatacgtt gtatccatat

ccaacattac
gegtcattag
ccgcctggct
atagtaacgc
geecacttgs
gacggtaaat
tggcagtaca
atcaatgesc
gtcaatgega
tcceccccat
gctegtttag
agaagacacc
tactcgttec
tttccatess
ccaccatgea

gggeeccace

cgccatgtte
ttcatagece
gaccgceccaa
caatagggac
cagtacatca
ggccecgeetsg
tctacgtatt
gtgeatagcg
gtttetttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgcgcege
tettttetac
gttcatccce

ccctacaatt

acattgatta
atatategag
cgacceecec
tttccattga
agtgtatcat
gcattatgcc
agtcatcgcet
gtttgactca
gcaccaaaat
gegcegtage
gatcgccteg
cagectcecest
gccaccagac
agtcaccgte
acgcaaactt

caagtaatta

cataatatét
tteactagtt
ttcceeatta
ccattgacgt
cetcaatgeg
atgccaagta
cagtacatga
attaccatgg
cegggatttc
caacgggact
cgtgtacest
agacgecate
faacggtgga
ataatasctg

gtcgacacgt

tctataacag’

gacctagacc

acatttatat
attaatagta
cataacttac
caataatgac
tegagtattt
ceccccctat
ccttatgesa
tgatgéggtt
caagtctcca
ttccaaaatg
ggegaggtcta
cacgctattt
ggecagtgta
acagactaac
gtéatcagat
aaggtaccaa

acgtccacag

tegctcatgt

atcaattace

getaaatesc

gtatgttcee

acggtaaact

tgacgtcaat

ctttcctact

ttggcagtac

cceccattgac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttcc

atcgeegeeg

cccegaccect

aggcagecteg

3720

3747

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900"

960

1020



ggcaactcec
agaagcctcg
acgacccaaa
caggccgtag
‘atgaaggcaa
atgtgaagee
aatacgatct
cccacgagaa
geeggttcac
acaacaaagg
cectetecst
aagagtegag
ctcageegee
ttgaggacaa
ctecccaccg
catatctagc
tggagcecat
tcgggataaa
cgccagegea
ccgggaccat
gatttacgea
ctgtgatage
gcacgtacgt
atactcctega

ttaatggeca

ccagctgatc
cagaaatcgg
graaaagaag
ggagagaate
agtgatgesc
aactatcgac
tgaatgteca
aCCCEaggee
tatcccgacg
acgegtegte
geteacgtee
cctegeecte
ttecacacce
cetgatgaga
cCaaagacgc
tcattetect
cagaaatgaa
gacagatgac
cgcggagega
gggacacttt
cagcagaaag
tageeagage
gcagageace
ccgeacecte

gacgetgcee

2771212

tccgcagtca acaaattgac catgcgegee

aaaaacaagé
caaccaccac
tgcatgaaaa
tacgcategcc
aatgccgate
cagatacceg
tactataact
getgcaggca
geecategtce
aacaaagaca
ccggtettet
tectgetacg
cceggatact
agtactaagg
8actécggag
gcaacggacg
agccacgatt
gccggattac
attctcscce
atqagccaca
ttccactctc
gctgccactg
atgacgcagc

tacaagtgca

agcaaaggca
aaaagaagee
ttgaaaatga
tegtagegsa
teggctaaact
tgcacatgaa
gecatcacgg
agccgggaga
taggagessc
tcgtcacaaa
geetgttgge
aaaageaacct
accégctact
acaattttaa
aaggecattce
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgeccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtccegaeg

actgcaeteg

gaagaagcag
gectcaaaag
ttgcatctte
taaagtaatg
gecctttaag
gtcteatecc
agcagtgcag
cagcgecaga
caacgaaggt
aattacccct
aaacactaca
ggaaageacce
aaaagcatcg
tgtctataaa
gtgccacage
aatcéaggtc
gegetatatg
ttcagcacce
ageagagacg
ccegttecat
tegtaaagag
agaggtgcat
atccaacgte

ctcaaacgag

gtacctcaac
gegccgeaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cegtcetcta
tcgaagttta
taftcaggag
ccgatettee
gccegcaces
gagggagecsg
ttceectect
ttecgcatec
ctgacttect
gccacaagac
cctategeat
tctttgcaga
gatagccata
tgcacgatca
ctgacagteg
catgaaccac
ttaccttgca
atgcccccag
aégatcécag

geactgacaa

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920 |
1980
2040
2100
2160
2220
2280
2340
2400
2460

2520



ccacagacaa
acaagaattg
aaggaaagat
gaaaccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat
ceetggcctc
cacggcecag
tcagectgct
atctatggaa
tgategtect
tagccgtaat
cgaacacgst
tgttegagat
cgtecgagta
gcaaggacaa
tetgeesces
tagagaaatc
cegceteerc
ctaacgetega
ccgectggac

actacccace

agigatcaat

gcaatacaac
ccacatceca
agtaacttac
gicttaccet
ggaggttace
atacaagtac
aatcttgtac
gtteetactt
atgcattaca
atgctecste
cgaacagcag
gtgcaactet
gagcatcget
ggg#gtaccg
geagctacaa
caaaactgtc
gagcctacca
cgectactec
tgaatcttec
gaagctccge
ccatgeegte
acctttteac

ttttegceca

aactgcaaaa
tccectttag
ttcccattes
ggaaaaaacc
aacatggeac
tteaccetec
tggccgcaga
tattatgagc
ctgtcgatgs
ccatatgaat
agaacgacca
ceectgttet
ctgaaactct
geccacactg
tataagactc
tcagtéacct
atccccteee
gactacagct
ttttgcgace
aaaacagagt
gtcectttace
acagtaaagg
aacaaaatcg

ggaagaccag

28171212

ttgatcagte
tcccgeecaa
caaacgtgac
aagtcaccat
aggaaccaaa
ctactgageg
tgtctacgaa
tgtaccccac
teggcacagc
taacaccagg
agecggecac
gettgcagec
teccatgcte
tgagcgceta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtctt
ccgaaaatac
ttgcatcesc
aaggaaacaa
acgccaagtt

tegtgtacaa

gacaatttesg

ccatgcteca
cgctgaactc
ttecagagts
gctgetgtat
ttaccacgag
tctggaggtc
cegtactect
tatgactgta
agtggegaats
agccactgtt
atattacgag
tettatcecg
ctegtaagacc
cgaacacgta
accgggttac
actgtcactt
gtectetest
tactggagtc
gcaattegagc
ctacagagcc
cattaccgta
tgtcetegec
aggcgacgtc

tgacattcaa

gtcactaatc
geggaccgta
ccaaaagcaa
cctgaccatc
gagtgeetea
acttegsgca
catgegteace
gtcattatat
tetetetace
cccttectec
gctacgecat
cteeccecct
ctegettttt
acagtgatcc
ageccccateg
gactacatca
acagcagagt
tacccattta
gaggcacatg
cacaccgcat
getecctace
ccaatgtcct
tacaacateg

agtcgtacac

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



cggaaagtaa

cggtacatgt

gagcatégct

ctgtaaaite
ctagggttst

actcctecga
gtgcagtaca

ggaactccca

aagtgtectc

tcaattacce

cttegeteca

taattetest

ctagttecca

ccactcecac

gtcattctat

atagcaggca

ccegttecte

cacgecectg
cgccttcaaf
caaaccaaac

dagagggagag
‘aggccatgat

gtaatcatgg
catacgagcc

attaattece

agacgtttat
accatactct
acagcacacg
cecteteeee
cgatgcacce
ctttgegesc
ttcgatgace
getgcaaata
cacacaagta
agcatcacac
gaagattace
gctatgcgte
gecatetgtt
tegtectttec
tcteeesest
tgctegegat
cteegccaga
gttcttagtt
cccacceget
ctagccteca
aaaatgcctce
ttaageccat
tcatagctgt
ggaagcataa

ttecactcac

gccaacactce
caggcaccat
gcaccgttce
aacataccaa
tctgtaaces
gtcgecatca
aacgecgtta
tbcttctcaa
cactgcgcag
accaccctig
ggaggagtag
tcgtttagca
gtttegccect
taataaaatg
geggtegeec
geggtgegect
aagaagcage
ccagececac
aaagtactte
agagtgegaa
caacatgtga
catggcctaa
ttcctetate
agtgtaaagc

teccecgcttt

297212

agttgetact
ctegcttcaa
gttgccagat
tttccatcga
acatgtcatg
fcaaatacac
ccattcgaga
cageectgec
ccgcatgcca
gestccagga
gattaattet
gecactaagg
cceeegtece
agegaaattac
aggacagcaa
ctatgggtac

cacatccect

tcataggaca

gageggtctc
gaaattaaag
ggaagtaatg
gcttgaaage
aaattgttat
ctgesgtece

ccagtcgega

acagaggcca
gtattgscte
tgcgacaaac
cataccggat
cgaagtacca
agctagcaag
ageccgacgta
aagcgecgag
ccctecaaag
tatatccaca
tgctgttact
atctagatct
ttectteace
atcgcattat
gggggaggat
ccaggtacte
tectctgtgac
ctcatagctc
teccteectce
caagataggc
agagaaatca
agataggatc
ccgctcacaa
taatgagtea

aacctgtcat

gcagcagsca

aaggaacgag

ccgetaagag

geggeectita

gectgeactce

aaaggtaaat

gaagtagagg

tttcecgtec

gaccacatag

acgecaatgt

gecttaattt

getgtgeett

ctegaaggtg

ctgagtaggt

tgeggaagaca

aagaatteac

acaccctete

aggagegsctc

atcagccceac

tattaagtec

tagaatttta

aaagetteec

ttccacacaa

gctaactcac

gccagctgca

4020

4080

4140

4200

4260

4320

4380

4440

- 4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5220

5280

5340

5400

5460



ttaatgaatc
ctcecteact
aaaggcgeta
aaaaggﬁcag
gctccgcccé
gacaggacta
tccgaccety
ttctcatage
ctetatgcac
tegagtccaac
tagcagagcesg
ctacactaga
aagagtteet
ttecaagcag
tacggggtct
atcaaaaage
aagtatatat
ctcagcgatc
tacgataceg
ctcaccgect
tegtcctgca
aagtagttcg
gtcacactcg

tacatgatce

30/212

geccaacgcg cegggagage cegtttecat attegscect

gactcgctec

atacggttat

caaaaggcca

cctgacgage

taaagatacc

ccgcttacce

tcacgctegta

gaacccccceg

tcggtaagac

aggtatgtag

agaacagtat

agctetteat

cagattacgc

gacgctcagt

atcttcacct

gagtaaactt

tgtctatttc

gagggcttac

ccagatttat

actttatccg

ccagttaata

tcgtttegta

cccatgttgt

geteggtest
ccacagaatc
ggaacﬁgtaa
atcacaaaaa
agegegtttee
gatacctgte
getatctcag
ttcagecega
acgacttatc
gcggtgctac
ttggtatcte
ccggcaaaca
grcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggcce
cagcaataaa
ccteccatccea
gtttececaa
tegcttcatt

gCaaaaaage

tcgectgces
ageggataac
4aageccecy
tcgacectca
ccctggaagc
cegcctttete
ttcegtetag
ccgetgcecc
gccactesca
agagttcttg
cectetecte
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttecctea
cagtgctgca
ccagccagec
gtctattaat
cgttgttecc
cagctecest

gettagctec

cgagcggtat
grcaggaaaga
ttectggcgt
agtcagaggt
tccctegtac
ccttcggeaa
gtegttceect
ttatccegta
gcagecactg
aagtegteec
aagccagtta
getagcegete
gaagatcctt
gegattitee
teaagtttta
ttaatcagte
ctccecetcesg
atgataccec
g8aageEccs
tgttgccess
attgctacag
tcccaacgat

ttcegtectc

cttcegette
cagctcactc
acatgtgagc
ttttccatag
gecgaaacce
gctctectet
gcetegcect
ccaagcteees
actatcgtct
gtaacaggat
ctaactaceg
ccttcggaaa
gtttttttet
tgatctttte
tcatgagatt
aatcaatcta
aggcacctat
tetagataac
gagaaccace
agcgcagaag
aagctagagt
gcatcetest
caaggcgagt

cgatcgttet

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480
6540
660b
6660
6720
6780
6840

6900




cagaagtaag
tactgtcats
ctgagaatag
cgegecacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
tgacgtctaa
geecttteee
gtteaceste
gtcagcegst
actgagagte
ttgttaaatc
aaaagaatag
aaagaacgte
acgtgaacca
gaaccctaaa
aaaggaagse
gctgeeesgta
ttgctttgac
aggcgecatt
tcactattac

ccagggtttt

ttegeccecag

ccatccgtaa

tgtatgcesc

agcagaactt

atcttaccsgc

geatctttta

aaaaagggaa

tattgaagca

aaaaataaac

gaaaccatta

gtegegegtt

acagcttgtce

gttegcgest

caccataaaa

agetcatttt

cccgagatag

gactccaacg

tcacccaaat

EE8agCCCCC

aagaaagecea

accaccacac

gtatgcegte

cgccattcag

gccageteec

cccagtcace

tegttatcact
gatgcttttc
gaccgagtte
taaaagtect
tgttgagate
ctttcaccaé
taaggecgac
tttatcageg
aaatagegst
ttatcatgac
tceggtgatea
tgtaagcesa
gtceegecte
ttetaaacet
ttaaccaata
ggtteagtgt
tcaaaggecg
caagtttttt
gatttagaec
aaggagcees
ccgecgegct
tgaaataccg
getgegeaac
gaaagegegea

acgttgtaaa

31/212

catégttatg
tetgactgst
ctcttgcees
catcattgga
cagttcgatg
cgtttctege
acggaaatgt
ttattgtctc
tcegeegcaca
attaacctat
cggtgaaaac
teccegeagc
gettaactat
taatatttte
ggccgaaate
tgttccagtt
aaaaaccgtc
ggggtcgagg
tteacgeesa
cgctaggece
taatgcgccg
cacagatgcg
tgtteggaag
tgtectecaa

acgacggcca

gcagcactgec
gagtactcaa
gegtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttccccgaa
aaaaataggc
ctctgacaca
agacaagccc
geggcatcag
ttaaaattce
ggcaaaatcce
tggaacaaga
tatcagegcg
tgccgtaaag
aagCcceecea
ctegcaagte
ctacagescs
taaggagaaa
ggcgatcagt
ggcgattaag

gtgaattcca

ataattctct
ccaagtcatt
gggataatac
cgegecgaaa
gtgcacccaa
caggaaggca
tactcttect
acatatttea
aagtgccace
gtatcacgag
tgcagcteee
gtcagegcec
agcagattat
cgttaaattt
cttataaatc
gtccactatt
atggcccact
cactaaatceg
acgtegcgag
tagcegtcac
cgtactatgg
ataccgcatc
gceggectet
ttgegtaace

tegtctcaac

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400



tite

210> 9

211> 8410
212> DNA
213> Arti

<220>
223

400> 9
gaattcccat

ccaacattac
gegtcattag
ccgccteact
atagtaacgc
geecactteg
gacggtaaat
tggcagtaca
atcaatggec
gtcaatgeea
tcecgecccat
getegtttag
agaagacacc
tactcagttac
titccatese
ccaccatgga
gggeeccace

ggcaactcgc

ficial

tgcatacgtt
cgecatgtte
ttcatageee
gaccgcccaa
caatageeac
cagtacatca
gecccgecte
tctacgtatt
gtegatagce
gttigtttte
tgacgcaaat
tgaaccgtca
gegaccgatc
tgccgcgege
tettttetae
gttcatdccg

cectacaatt

VLP_CHI 532 vector

gtatccatat
acattgatta
atatatgeag
cgacccecsc
tttccattga
agtgtatcat
gcattatace
agtcatcect
gtttgactca
gcaccaaaat
ggecgetage
gatcgectes
cagectecgt

gecaccagac

32/212

cataatatgt
ttgactagtt
ttccecgtta
ccatteacst
cgtcaatege
ateccaagta
cagtacatga
attaccateg
ceggeattte
caacgggact
cgtgtacesgt
agaceccatc
taacggteea

ataatagete

agtcaccgtc gtcgacacgt

acgcaaactt

caagtaatta

tctataacag

gacctagacc

ccagctgatc tccgcagtca acaaattgac

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgeececetat
ccitatesgea
teatgcestt
caagtctcca
ttccaaaateg
gegaggtcta
cacgetgttt
geecagteta
acagactaac
gtgatcagat
aagetaccaa
acgtccacag

catecgcecg

tggcteatgt
atcaattace
getaaatesc
gtatgttécc
acggtaaact
tgacgtcaat

ctttcctact

tteggcagtac

ccccattgac

tegtaacaac

tataagcaga

tgacctecat

gtctgagecag

agactgttcee

atcecggceeg

ccecgaccet

aggcagectg

gtacctcaac

8404

60
120
180
240
300
360
420
480
540

600

- 660

720

780

840

900

960

1020

1080



agaagcectcg
acgacccaaa
caggccgtag
atgaagecaa
atgtgaageg
aatacgatct
cccacgagaa
geeggtteac
acaacaaagg
ceetetecet
aagagtggag
ctcageegce
ttgageacaa
ctccccaccg
catatctage
tggagegeat
tcgggataaa
cgccageega
ccgggaccat
gatttacgea
ctetgatage
gcacgtacet
atactcctea
ggcagacgst

tgacaaccac

cagaaatcgg

gCaaaagaag

ggagagaate

agtgatgesec

aactatcgac

tgaatgtgca

acccgagesge

tatcccgacg

acgggtegte

ggteacgteg

cctegccctce

ttgcacacce

cgteatgaga

CCaaagacgc

tcattgtcct

cagaaatgaa

gacagatgac

cgcegagcea

gggacacttt

cagcagaaag

tagggagagg

gcagagcacce

ccgeacgcte

gegetacaag

agacaaagtg

aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatecc
aatgccgatc
cagataccge
tactataact
ggtgcageca
gecatcgtee
aacaaagaca
ccggtcttgt
tactgctace
cceggatact
agtactaagg
gactgcggég
gcaacggace
agccacgatt
gecgeattec
attctcecce
atcagccaca
ttccactcte
getgccacte
atgacgcasc
tgcaactece

atcaataact

33/212

agcaaageca
aaaagaagec
ttgaaaatga
tgetegeega
tgectaaact
tgcacatgaa
ggcatcacge
ageccggeaga
taggageegc
tcgtcacaaa
gectgttege
aaaageaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagcet
ttgtaageac
gatgccegaa
catgcacaca
gaccacaaca
ctgaggagat
agtctegcaa
gtgectecee

gcaaaattga

gaagaagcag
ggctcaaaag
ttgcgtcttc
taaagtaatg
ggcctttaag
gtctgatace
agcagtscag
cagcgecaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacage
aatccaggtc
gcectatatg
ttcagcacce
aggagagacg
cccgttecat
tggtaaagag
agaggtgcat
cgtgaagatc
aagtegatcc

tcagtgccat

gcgecgceaaa

ddagaagaaac

gaagtcaage

aaaccagcac

cggtegteta

tcgaagttta

tattcaggag

ccgatcttce

gcccegeaceg

gagggagecg

ttccectgct

ttecgcatec

ctgacttget

gccacaagac

cctatcgcat

tctttecaga

gatagccata

tgcacegatca

ctgacagteg

catgaaccac

ttacctteca

atgcceccag

acagttaatg

dacgageggac

getgcagtcea

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2580



ctaatcacaa
accgtaaags
aagcaagaaa
accatccgac
gggtgacaca
geeggcaacaa
gtcacccaca
ttetetcest
tetgcecace
fcctgctcag
cggeatatet
ccgecttgat
cttttttagc
tgatcccgaa
ccatggtatt
acatcacgte
cagagtgcaa
catttatgts
cacatgtaga
ccgcatcesgc
cctacgcetaa
tegtcctecge
acatggacta

gtacaccega

gaattgecaa
aaagatccac
ccctgcagta
actettgtet
caagaaggag
cgaaccatac
tgagataatc
gaccteattce
gcgcagatgc
cctgetatec
atggéacgaa
cgtectatec
cgtaatgagc
cacegtssga
ggagatggag
cgagtacaaa
ggacaagagc
geecgecece
gaaatctgaa
gtcgecgaag
ceggtraccat
ctggacacct
cccacctttt

aagtaaagac

tacaactcce
atcccattce
acttacggaa
taccgtaaca
gttaccttga
aagtactgsc
ttgtactatt
gtecttctat
attacaccat
tgcgtcagaa
cagcagcecc
aactgtctga
atcggtecce
gtaccgtata
ctacaatcag
actgtcatcc
ctaccag#ct
tactgctttt
tcttegcaaaa
ctcegcegtee
gecegteacag
tttgacaaca
gecgraggaa

gtttatgceca

347212

ctttagtcec
céttggcaaa
aaaaccaagt
tgggacagea
ccetgectac
cgcagategtc
atgagctgta
ceatgeteee
atgaattaac
cgaccaaggc
fgttctggtt
aactcttecc
acactgtgag
agactcttet
tcaccttgea
ccteceegta
aﬁagctgcaa
gceacgccga
cagagtttec
tttaccaagg
taaaggﬁcgc
aaatcgtest
gaccaggaca

acactcagtt

gegcaacsct
cgtgacttac
caccatgcte
accaaattac
tgaggetctg
tacgaacesgt
ccecactate
cacagcagtg
accagegagcc
ggccacata{
geagectcett
atgctgctat
cgcgtacgaa

CaaCagaccg

accaacactg

cegtgaagtec

ggtctttact

aaatacgcaa

atcggectac

aaacaacatt

caagtttetc

gtacaaaggc

atttestegac

ggtactacag

gaactcgege
agagtgccaa
ctgtatccts
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca
Bgaatgtete
actgttcect
tacgaggcts
atccecgetes
aagaccctgg
cacgtaacag
gettacagee
tcacttegact
tgtegtacag
geagtctace
ttgagcgage
agagcecaca
accgtagetg
gtegecccaa
gacgtctaca
attcaaagtc

aggccageag

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



caggcacgsgt
aacgaggagc
taagagctat
cctttactag
geactcacte
gtaaatetec
tagagggsgaa
gcgtecaagt
acatagtcaa
caatgtcttg
taattttaat
teccttctag
aaggtgccac
gtaggtgtca
aagacaatag
attgacccgg
cctgteccace
gggctecgce
gcccaccaaa
aagtgcagag
attttaagsc
cttggcetaa
acacaacata
actcacatta

gctgcattaa

acatgtacca
atcgctacag
aaattgcgct
gettetcgat
ctccgacttt
agtacattce
ctcecagete
gtectccaca
ttacccagca
ggtgcagaag
tgtggtecta
ttgccageca
tcecactete
ttetaticte
cagecatgct
ttectectge
ccectgstte
ttcéatccca
Ccaaacctag
geagagaaaa
catgatttaa
tcatggtcat
Cgagccggaa
attecgttec

teaatcggce

tactctcagg
cacacggcac
gtgeegaaca
geaccctete
geesgcetcee
atgaccaaceg
caaatatcct
caagtacact
tcacacacca
attacgggag
técgtgtcgt
tctgttettt
ctitcctaat
geeesteeee
geggatgceg
gccagaaaga
ttagttccag
cccgctaaag
cctccaagag
tecctccaac
geccatcatg
agetatttce
gcataaagte
gctcactgce

aacgcgcges

35/212

caccatcteg
cgttcegtte
taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacagc
gegeageesge
ccctteeest
gagtaggatt
ttagcageca
geeeetecece
aaaatgagea
tgegecagea
tgegctctat
agraggcaca
cceccactceat
tacttggagc
teggaagaaa
atgtgaggaa
gcctaagett
tgtgtgaaat
taaagccteg
cgctttccag

gagagecsagt

cttcaagtat
ccagattece
catcgacata
gtcatgcgaa
atacacagct
tcgagaagcc
cctggcaagc
atgccaccct
ccaggatata
aattgttect
ctaaggatct
cgtgcctice
aattgcatce
cagcaageeg
gegtacccag
tccecttete
aggacactca
getctetece
ttaaagcaag
gtaatgagag
gaaaggagat
tgttatccec
ggtgcctaat
tcgggaaacc

ttecetatte

tegctgaagg
acaaacccgg
ccggateces
gtaccagect
agcaagaaag
gacgtagaag
gecgagttte
ccaaaggacc
tccacaaceeg
gttgctecct
agatctects
ttgacccteg
cattgtctga
gaggattgeg
gtgctgaaga
tgtgacacac
tagctcagga
tccctcatca
atagectatt
aaatcataga
aggatccaag
tcacaattce
gagtgagcta
tgtcgtacca

ggegetette

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



cecttcctcg ctcactgact cgctgeecte

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccegaca

tcctrttece

ggcgetttet

gctgeectet

tcgtettgag

caggattage

ctacgactac

Cggaaadaaga

ttttgtttec

ctittctaceg

gagattatca

aatctaaagt

acctatctca

gataactacg

accacgctca

cagaagtest

tagagtaagt

cgtegtgtea

gegagttaca

cgttgtcaga

geggtaatac
ggccagcaaa
cgecccecte
ggactataaa
acccteccgc
catagctcac
gtgcacgaac
tccaaccese
agagcgagset
actagaagaa
gttggtagct
aagcagcaga
gegtctgace
aaaaggatct
atatatgagt
gegatctetce
atacgegags
ccggctecag
cctgcaactt
agttcgccag
cectegtest
tegatceccca

agtaagttes

gegttatccac

dggclaggaa

acgagcatca

gataccagec

ttaccgrata

getgtageta

cceccgttea

taagacacga

atgtageces

cagtattteg

ctteatceee

ttacgcgcag

ctcagtgeaa

tcacctagat

aaacttgetc

tatttegttc

gettaccate

atttatcagce

tatccgcctce

ttaatagttt

ttggtatesc

tgttetecaa

ccgcagtett

36/212

ggteattcee
agaatcagge
ccgtaaaaag
caaaaatcga
gtttcceect
cctgtecace
tctcagtteg
geceegaccsce
cttatcecca
tgctacagag
tatctgcect
caaacaaacc
aazaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattgagc
aaaagcestt

atcactcatg

ctecegcegag

gataacgcag

geegegttge

cgctcaagtc

geaagctcce

tttcteectt

gtgtagetce

tecgecttat

ctgecagcag

ttctteaagt

ctectgaagc

accgcetggta

tctcaagaag

cgttaagega

taaaaatgaa

caatgcttaa

geetgactcece

geigcaatga

ccagccggaa

attaattgtt

gttgccattg

tcceggtteee

agctecttce

gttategcag

cegtatcagc
gaaagaacat
tegegttttt
agagetesce
tcetecectc
cgegaagegt
ttcectccaa
ccggtaacta
ccactggtaa
ggtgecctaa
cagttacctt
geggtgattt
atcctttgat
ttttggtcaf
gttttaaatc
tcagtgagec
ccetegteta
taccgcgaga
gegeegageg
gccgggaage
ctacagecat
aacgatcaag
gtcctecgat

cacigcataa

5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900

6960



37/212

ttctcttact gtcatgccat ccgtaagatg cttttctete actggteagt

gtcattctga gaatagtgta tecggceacc gagttegetet

taataccgcg ccacatagca gaactttaaa agtgctcatce

gcgaaaactc tcaaggatct taccgctgtt gagatccagt

acccaactga tcttcagcat cttttacttt caccagegtt

aaggrcaaaat gccgeaaaaa
cttecttttt caatattatt
atttgaatgt atttagaaaa
gecacctgac gtctaagaaa

cacgaggcce tttcgestcee

gctecegtte
gggcgcgtca
gattgtacte
aaattittet
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
getcacecte
ctatesttsc
cgcatcaggc

geectetteee

acggtcacag
gcgggtéttg
agagtgcacc
taaatcagect
gaatagcccg
aacgtggact
gaaccatcac
cctaaagesa
gaagggaaga
cgcgtaacca
tttgacstat
gecattcegec

tattacecca

tgccceecet
attggaaaac
tcgatgtaac

tcteggtgag

aggegaataag ggcgacacge aaatgttgaa

gaagcattta

ataaacaaat

ccattattat

cgcgtttees

cttetcteta

gegggtgtce

ataaaattgt

cattttttaa

agatagggtt

ccaacgtcaa

ccaaatcaag

geececgatt

dagegaaagg

ccaCacCcec

gcggteteaa

attcagectg

getegcgaaa

gtaacgccag gettttccca gtecacgacst

ctcaactttc

tcagggttat
ageggttece
catgacatta
tgatgaceet
agcggatgecc
ggectggett
aaacgttaat
ccaatagecc
gagtgttatt
agegcgaaaa
ttttttegee
tagagcttga
agegegeect
cgcgcttaat
ataccecaca
cgcaactgtt
gegegatgte

tgtaaaacga

tgtctcatga
cgcacatttce
acctataaaa
gaaaacctct
gggagcagac
aactatgces
atittgttaa
gaaatcgegca
ccagtttgga
accgtctatc
tcgagetgce
cgeggaaage
agggcgcter
gcgccectac
gatgegtaag
ggLaagerecg
ctgcaaggce

cggccagtga

actcaaccaa

caatacgega

gttettcees

ccactegtec

Caaadacagsg

tactcatact

gcggatacat

cccgaaaagt

ataggcetat

gacacatgca

aagcccgtcea

catcagagca

aattcgegtt

aaatccctta

acaagagtec

agggcgateg

gtaaagcact

cggcgaacet

caagtgtagc

aggecgceta

gagaaaatac

atcggtgces

attaagtteg

attccatggt

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

8410
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gaattcccat tgcatacgtt gtatccatat

ccaacattac
gegtcattag
ccecctgact
atagtaacec
gcccactteg
gacggtaaat
tegcagtaca
atcaatgsec
gtcaatesgga
tccgeeccat
getegtttag
agaagacacc
tactcettgc
tttccatege
ccaccatgtt
tcecgeccee
aggaattaac
agggeccate

dagggaagaa

cgecatgtte
ttcatagece
gaccgeccaa
caatagegac
cagtacatca
ggeecgectg
tctacgtatt
gtgeatagee
gtttgtttte
tgacgcaaat
tgaaccgtca
ggeaccgate
teccgeecsc
tettitctec
ccegttecag
grgcagscce
ccectegatg
cgctaataaa

gaagaagaac

acattgatta
atatategag
Cgacccccec
tttccattea
agtgtatcat
gcattatgcc
agtcatcect
gtttgactca
gcaccaaaat
geecgetage
gatcgectes
cagccteeat
gccaccagac
agtcaccetc
ccaatgtatc
tggttcccca
gctaacctga
ccgaagaage

caagggaaga

387212

cataatatgt

ttegactagtt

ttccecgtta

ccattgacgt

cgtcaateee

atgccaagta

cagtacatga

attaccateg

cgegeatttce

caacgggact

cgtgtacest

agacgccatc

taacegetega

ataatagcte

gtcgacacg!

cgatgcagce

gaaccgacce

cgttcaagca

aggcctegea

agaaggctaa

acatttatat
attaatagta
cataacttac

caataatgac

tegagtattt

cgceecctat
ccttatseea
tgatecestt
caagtctcca
ttccaaaétg
gggagetcta
cacectgttt
geecagtata
acagactaac
gtgatcagat
aatgcectat
ttttctegcs
acgccgegac
aaaacagaaa

gaCagegcce

tegctcatet
atcaattace
ggtaaatgsc
gtatgttece
acgetaaact
tgacgtcaat
ctttectact
ttggcagtac
ccccatteac
tcgtaacaac
tataagcaga
tgacctecat
gtctgagcag
agactgttcee
atcgcgacce
cgcaacccgt
atgcagetec
gcgccaccte
ggeggagece

cctaatecga

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

1020

1080

1140

1200



aggcacagaa

tcatgaaatt

acgcttatst

acgacgttct

atgtegccaca

attacagctg

gagtteggsc

ctattgtgct

aCgagaagee

ccaccatgtg

aCdgaaaacc

atgagctgct

tgtttaatga

gegagctgcca

ftagacttca

ccatgcesta

atacatctcg

CggCagesea

tgccgtatga

acggagtaga

tcgagatgca

gaggatccag

agtetgeces

Caaagaagea

397212

tggaaacaag aagaagacca acaagaaacC aggcaagaga

ggaatctegac
ggtceeages
geccgeectt
gaacatgcee
geatcatgea
caagggagac
gggagetgte
agttaccgtg
tctegcteece
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctces
teacatgcac
ccegtateac
cteccatcace
agtgaaattt
gcaagcetec
cctecegsac
ttcagtcace
cacaaagatc

gcagtgcaga

aagacgttce caatcatgtt ggaagggaag

aagttattca
aagacgaaga
gecgatacat
gcagtccaat
agcggacgac
aatgaageat
aagtatactc
aatgtgacet
ttggccatec
gttaagtecc
acgcgccctt
gcaatcgage
cagtatggcc
gegaccatta
attgtgeateg
atggaattta
aatcctgtag
caagtctacg
tcagaagtesg
gtgacaccte
tccgagacca

gcatatcesc

geccgatgca
aagcatccaa
tcaaatacac
atgaaaatge
ccattctgga
ctaggacagc
cagagaactg
tcccatgtsc
tcagcgttaa
ccegaaggaa
acatggccag
cagtaaagag
tggattccte
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
ctgatgegac
tcaacaagac

tgcagaacga

tetegaagec

atacgatctt

ccatgagaaa

gegtticace

taaccaggga

cctttcagtce

cgagcaatgg

tcaaccacca

cgttgacaac

aaggagatce

atgcatcaga

cgacggecac

cggcaactta

actacatcaa

tttectgett

cgtcagacac

ctatactcat

acagaacaga

getttcctte

tagceccetg

aaaacagttc

taagteggte

cagcgeatesg
ataaacggct
aagatcgaca
gagtatgcag
ccccaagsct
gtgccgaaag
cggetggtceg
gtcatgtega
tcactagtea
atttectaceg
ccgegctacy
accgagegage
tgtgcagtte
gacgettate
aaggecagea
gtgtcactct
gccaggtgce
tcctgetege
cccccagaac
ggagcttatg
agceectece
gtggaatgce
agccagtsgca

tataattctg

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



acaaactgcce
tggcagacee
gatcagtgtc
ctgatgagcc
tcaccgaaaa
aggaaacagc
acagataccc
ccgttecasc
ggctaacaﬁc
ccegegccea
tctegattca
geetgtecte
agcacgegac
caggctacgc
tgaacttega
getgcegeatce
cagggegttta
aagtcagcaa
ataaagcgca
ttetgactac
ctgcaggtce
gegagatceta
atatacaatc
agagacccaa

aatggaagaa

caaagcagcg
caaatgcace
actgaaactg
tcactacace
agegteerag
acccggaaat
tatgtccacc
gtctaccteg
taacgctagg
gaccaccteg
attgctaatc
tgtcgtgcct
cacgatecce
accactccct
gtacgtcacce
tcaggaatec
ccegttcate
ggcctacgta
cacagcctca
cgtetatgte
gctttecaca
taattatgat
cagaacagtc
agcagegagcg

agataaagct

ggagcecacct

gtgcctetag

caccctaaga

cacgagctca

tttetateee

ccacatgesc

atcctgggtt

ctetttteca

ataccatttt

gagtcctteg

cctctegecce

tttttagtca

agCCaagCeEg

atcagcataa

tgccactaca

actccaactt

tggsetests

atgaaatctg

gtgcaggcgt

aatggagaaa

getteeacac

tttcctgagt

tcaagetctg

atccacgtec

ccatcattga

40/212

taaaaggaaa
caccagaacc
atcccacata
tatctgaacc
gaaaccacce
taccgcacga
tgicaattte
gatcaagagt
gtctegctet
atcacctatg
ccttgatcet
tggcqggcgc
gaatctceta
caccaacaaa
aaacaggaat
acaggcctga
catattgctt
acgaetgcct
tcetcaacat
ctectgteaa
cctitgatcg
atgegecage
atctgtatec
catacactca

aatttaccec

actgcatgtce

tatgataacc

tctaatcace

agctgttagg

gCCgaaaage

gegtgataact

tecceccatt

tecgteccta

getttactec

gaacaataac

agtgactcec

CgCaggCece

taacactata

gatcaagctg

geattcacca

tgaacagtgc

ttgcgacact

tgcggatcat

cacagtegega

tttcaatgeg
caaaatcgtg
acaaccagea
caataccaac
ggcaccttcg

ccctttegga

ccattcttec
ttceggtttca
cgccaactteg
aattttacce
ttttggecac
cattattacc
gcaaccgttt
actccttace
geeegeactsg
caacagatst
ctectcaget
ggcacctace
gtcaacagag
atacétacag
gecatcaaat
aaagtcttca
gagaacaccc
gcteaageat
gaacactcta
gtcaaaataa
cagtatecce
gcatttegag
ctagtgetgc
gettttgagc

tgcgaaatat

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



atacaaaccc
ttcccegacec
ctcttaacga
ccagcaagtc
cagcagtcea
acccegagtt
ccccgaaaga
tetcaaaaac
taattgectt
attaaggatc
ccgtacctte
aaattgcate
acagcaagee
tegggtaccca
atcceecttet
tageacactc
cegtctetee
attaaagcaa
agtaatgaga
tgaaaggaga
ttettatccg
gggtgﬁctaa
gtcggraaac

tttgcgtatt

cattcgcgce
cttgttcace
gtgcgtgtat
aggcaagtec
gctaaccgag
caggctccaa
ccatattgte
cgegtggace
ggtectegct
tagatctgct
cttgacccte
gcattgtcts
ggaggattge
getgctegaag
ctgtgacaca
atagctcagg
cteecteate
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgteatece

gggegetett

gaaaactgte
aggetetcag
tcttccgact
gcagtccate
caagggtceg
atatgcacat
acacaccctc
tggttaacat
actattetes
gtgécttcta
gaaggtegcca
agtaggtgtc
gaagacaata
aattgacccg
ccectgtecac
aggsctcegc
agcccaccaa
taagtgcaga
aattttaage
gettgecsta
cacacaacat
aactcacatt
agctgcatta

ceacttecte

41/212

ctgtagestce
aaacaccgac
ttgetgegat
tgccatcage
cgactatcca
catatgttac
agtatcacgc
ccctectees
ccatgtacet
gtteccasgce
cteccactet
attctattct
gcaggcatgc
gttectecte
gececctggtt
cttcaatcce
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagccgea
aattgcette
atgaatcgsc

getcactgac

aattccatta

actttcagce

cgecacgetce

gactgctace

tttctegace

gtgcaaaget

ccaaacattt

aggatcagce

getgaccaac

atctettgtt

cctitectaa

gesegetees

tgeggatece

ggcCagaaag

cttagttcca

acccgctaaa

gectecaaga

atgcctccaa

aggccatcat

tagctgtite

agcataaagt

cgctcactec

Caacgcgcee

tcgctecact

gectttgaca
geegaatgca
aagtactces
ctaaaagaag
gcaaatatcc
gattgtcacc
acagccgceg
gtaattatta
cagaaacata
tgccectece
taaaatgagg
gtggegcagg
gterectcta
aagcaggcac
geeccactcea
gtactteeag
gtgegaagaa
catgtgagea
gecctaaget
ctgtgtgaaa
gtaaagcctg
ccgcttteca
ggagagecse

cegteattce

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



gctgcegcea
ggataacgca
geccgeette
acgctcaagt
tggaagctee
cttteteect
ggtetagstc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctest
atctcaagaa
acgttaagesg
ttaaaaatga
ccaatgctta
tgcctgacte
tgctgcaatg
gccagecgsa
tattaattet
tgttgccatt
ctecegttee
tagcteettc
gettatgeca

gactggtgag

geggtatcag

ggaaagaaca

ctggcgtttt

cagaggtleec

ctcgtecgct

tcgegaages

gttcgeteca

tccggtaact

gcecactgeta

tegtggccta

ccagttacct

agcestegtt

gatcctttga

attttggtcea

agttttaaat

atcagtgage

ccegteatgt

ataccgegag

agggccgagce

tgccegraag

gctacaggca

caacgatcaa

gagtectecga

gcactgcata

tactcaacca

ctcactcaaa
tgtgagcaaa
tccatagect
gaaacccgac
cteetgttee
teecectttc
agctegecte
atcgtcttga
acaggattag
actacggecta
tcggaaaaag
tttttattte
tettttctac
teagattatc
caatctaaag
cécctatctc
agataactac
aaccacgctc
gcagaagtge
ctagagtaag
tcgtgstete
gecgagttac
tcgttgtcag
attctcttac

agtcattcte

427

gecggtaata
aggccagcaa
ccgeeeccect
aggactataa
gaccctgeceg
tcatagetca
tgtecacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtasc
caagcagceag
ggegtcteac
aaaaaggatc
tatatateag
agcgatctet
gatacgggag
accggctceca
tcctgcaact
tagttcecca
acgetegteg
atgatccece
aagtaagtteg
tgtcatgcca

agaatagtet

212

cggttatcca
aaggccagea
gacgagcatc
agataccage
cttaccegat
cectgtagst
cccceegtte
gtaagacacg
tatgtagecg
acagtatttg
tcttgatece
attacgcgca
gctcagtgega
ttcacctaga
taaacttest
ctattteatt
gecttaccat
gatttatcag
ttatccgect
gttaatagtt
tttgetates
atgtteteca
geegeagtat
tccgtaagat

atgcgsceac

cagaatcagg

accgtaaaaa

acaaaaatceg

cgttteecce

acctgtccac

atctcagttc

agcccegaces

acttatcgcc

gtgctacaga

gtatctgcec

gCaaacCaaac

gaaaaadage

acgaaaactc

fccttitaaa

ctgacagtta

catccatagt

ctgegccccag

caataaacca

ccatccagte

tececaacgt

cttcattcag

aaaaageeggt

tatcactcat

gettttetst

cgagttgctc

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020

7080



437212

tteccceece tcaatacgge ataataccgc gccacatage

cattggaaaa

ttcgatgtaa

ttctgagtsea

gaaatgttea

cgttettege
cccactegte
gcaaaaacag

atactcatac

ggcgaaaact

cacccaactg

gaaggcaaaa

tctteotttt

ttetctcatg agcggataca tatttgaatsg

gcgcacattt
aacctataaa
tgaaaacctc
cgggagcraga
taactatgce
tattttgtta
cgaaatcgec
tccagtttes
aaccgtctat
gtcgagetec
aceggegaaag
tagggcgctg
tgcgececta
agatgcsgtaa
teegaagggc
getgcaagec

acggccagtg

210> 1

CCCCBaaaag

aataggcgta

tgacacatec

caagcccetce

gcatcagage

aaattcgcgt

aaaatccctt

aacaagagte

cagggcgatg

cgtaaagcac

CCgeCgaace

gcaagtgtag

cagggcegcet

ggagaaaata

gatcgetgce

tgccacctga

tcacgaggcce

agcteceegtt

agegcgcgte

agattgtact

taaatttttg

ataaatcaaa

cactattaaa

geccactacg

taaatcggaa

tegcgagaaa

cggtcacgct

actategattse

ccgcatcagg

ggcctetteg

ctcaaggatc
atcttcagca
teccecaaaa
tcaatattat
tatttagaaa
cetctaagaa
ctttcggetce
gacggtcaca
agegegetgtt
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccaicé
ccctaaaggg
ggaagegaag
gegcgtaacc
ctttgacgta
cgccatteac

ctattacecc

gattaagtteg ggtaacgcca gggttttcce

aattccatge tctcaacttt ¢

agaactttaa
ttaccectgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gegegttteg
gcttgtetat
ggcgggtgtc
cataaaattg
tcatttttta
gagatageet
tccaacgtca
cccaaatcaa
agecececgat
aaagcgaaag
accacacccg
tecestgtea
cattcaggct
agctgeceaa

agtcacgacg

aagtectcat
tgagatccag
tcaccagcat
geggcgacace
atcagggtta
taggggttce
tcatgacatt
gteatgacge
aagcggatge
ggeectgect
taaacgttaa
accaatagec
teagtgttgt
aaggecgaaa
gittttteee
ttagagcttg
gageeegecec
ccgeecttaa
aataccgcac
gcgcaactgt
aggggeatgt

ttgtaaaacg

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

1740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8431



Q11> 8431
<212> DNA
<213

<2207
23>

<400> 11

Artificial

VLP_VEEV VLP 519 vector

gaattcccat tgcatacgtt gtatccatat

ccaacattac cgccatgttg acattgatta

gggtcattag ttcatagcce atatatggag

ccgectgect gaccgeccaa
atagtaacgc caatagegac
gceecacttge cagtacatca
gacggtaaat ggceegectsg
tegcagtaca tctacgtatt
atcaatgeec gigeatagce

gtcaateggea gtttegtttte

tccgccccat

gcetegtttag

agaagacacc

tactcgttac

tttccatege

ccaccatgtt

tcgcgeccce

aggaattaac

aggegccatc

aagggaagaa

dggcacagaa

tgacgcaaat
tgaaccgtca
gggaccgatc
tgccecgcge
tettttctec
ccegttecag
gcecaggccce
ccgctegate
cgctaataaa
gaagaagaac

tggaaacaag

cgacccccge
tttccattea
agtgtatcat
gcattatgce
agtcatcect
gtttgactca
gcaccaaaat
ggegcggtage
gatcgecteg
cagcctecst
gccaccagac
agtcaccgtc
ccaatgtate
tggttccceca
gctaacctga
ccgaagaagg
Caagggaaga

aagaagacca

441212

cataatatgt
tteactagtt
ttccgcetta
ccattgacgt
cgtcaatgee
atgccaagta
cagtacatga
attaccatgg
cggegatttc
caacgggact
cgtgtacest
agacgccatce
taacgetgga
ataatagcte
gtcgacacgt
cgatgcagce
gaaccgaccc
cgttcaagca
aggcctcegca
agaaggctaa

aCaagaaacc

acatttatat
attaafagta
cataacttac
caataatgac
tegagtattt
cgececctat
ccttatesga
tgatgcagtt
caagtctcca
ttccaaaatg
gegaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgcectat
ttttcteece
acgeeggeac
aaaacagaaa
gacaggeccg

aggcaagaga

tgectcatet

atcaattace

getaaatgec

gtatgttcce

acggtaaact

tgacgtcaat

ctttectact

ttegcagtac

cceccatteac

tcgtaacaac

tataagcaga

tgacctccat

gictgagcag

agactgttcce

atcecgecce

cgcaaccegt

atgcaggtec

gegeccaccte

£geggagecC

cctaatccga

cagegcatgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tcatgaaatt
acgcttgtat
acgacgttct
atgtgccaca
attacagcte
gagtteerec
ctattgtgct
acgagaagegg
ccaccatgte
acagaaaace
atgagctect
tetttaatza
geagcteeca
ttagacttca
ccatgcgéta
atacatctcsg
CggCaggesa
teccatatea
acggagtaga
tcgagatgea
ccggﬁggatc
agtgtegces
Caaagaagea

acaaactgcc

ggaatctgac
getcegages
gecegegctt
gaacatgceg
gcatcatgea
caagggagac
éggaggtgtg
agttaccete
tctectegee
agcagagact
geaagcagcet
gtataagcta
tagtccaata
gacttcctcg
teacatgcac
ccegteteac
ctccatcacc
agtgaaattt
gcaagesgtsge
ccteccgeec
ctcagtcace
cacaaagatc
gcagtgcaga

Caaagcagcg

aagacsgttce
aagttattca
aagacgaaga
geegatacat
gcagtccaat
agcggacgac
aatgaageat
aagtatactc
aatgtgacet
ttgeccatgc
gttaagtecc
acgegecctt
gcaatcgagg
cagtatgecc
gegaccatta
attetgsate
atggaattta
aatcctgtasg
caagtctace
tcagaagtgg
gtgacacgtc
tccgagacca
gcatatcgec

ggagccacct

45/212

caatcatgtt
ggcceatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgsa
ctaggacagc
cagagaacte
tcccatétgc
tcagegttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctce
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
cteatggsac
tcaacaagac
tgcagaacega

taaaaggaaa

ggaagggaag
tetggaaggc
atacgatctt
ccatgagaaa
gegtttcace
taaccaggega
cctttcagte
cgagcaatge
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
ceacggecac
cggcaactta

actacatcaa

ataaacggct
aagatégaca
gagtatgcag
ccccaagect
gtgccgaaag
ceggtegteg
gtcatgtaga
tcactagtea
atttectacg
ccegectace
accgaggage
tetgcagttsg
gacggttatg
daaggegcagea

gtetcactet

tttectgctt gecaggtagce

cgtcagacac

ctatactcat

aCagaacCaga

getttectts

tagcgccctg

aaaacagttc

taagtgeetsg

actgcatgtc

tcetectces

cccccagaac

ggagettatg

agcggeagtt

gteggaatece

agccagtgca

tataattctg

ccattecttec

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640

2700



tggcagacse

gatcagtgtc.

ctgatgagcee
tcaccgaaaa
aggaaacasgc
acagataccc
ccgttgcagc
gectaacacc
ccceggccea
tctegattca
gegtetecte
agcacecgac
caggctacsc
tgaacttgea
gctgcegate
caggesttta
aagtcagcaa
ataaagcgca
ttgtgactac
ctecaggtce
gggagatcta
atatacaatc
agagacccaa
aatggaagaa

atacaaacce

caaatgcacc
actgaaactg
tcactacacg
ageegtegeag
acccggaaat
tatgtccacc
gtctacctge
taacgctags
gaccacctee
attactgatce
tgtcgtgcct
cacgatecce
accactecct
gtacgtcace
tcaggaatgc
ccegttcate
ggcctacata
tacagcctca
cgtetatetg
getttccaca
taattateat
cagaacagtc
agcaggagce
agataaagct

cattcgcece

gtgcctctag
caccctaaga
cacgagcica
tttetatese
ccacatgesc
atccteggtt
ctetttteca
ataccatttt
gagtccttee
cctetgeccs
tttttagtca
2gCCaaBCee
atcagcataa
teccactaca
actccaactt
tegeetzgety
atgaaatcte
gtgcaggest
aatgeagaaa
gcttggacac
tttccteagt
tcaagctcte
atccacgtac
ccatcattea

gaaaactgte

46/212

caccagaacc
atcccacata
tatctgaacc
gaaaccacce
taccecacga
tegtcaattte
gat;aagagt
gtetgectet
atcacctatg
ccttgatcet
tegccggcec
gaatctcgta
caccaacaaa
aaacageaat
acaggcctea
catattectt
acgactecct
tcctcaacat
ctcetgtgaa
ccttteatce
ategeecagg
atctgtatec
catacactca
aatttaccec

ctgtagggtc

tatgataacc
tctaatcacc
agctgttage
BCCBaaaagg
getgataact
tgccgecatt
tecgtgecta
getitectec
gaacaataac
agtgagtcgc
cgcaggcesecce
taacactata
gatcaagctg
ggattcacca
tgaacagtac
ttgcgacact
tgcggatcat
cacagtgeea
tttcaatese
caaaatcete
acaaccagga
caataccaac
ggcaccttce
cccttteega

aattccatta

ttcggtttca
cgccaacttg
aattttaccg
tttteeecac
cattattacc
gcaaccgttt
aétccttacc
geecgeactg
caacagatgt
ctgctcagat
ggcgectace
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgcce
gcatttgeag
ctagtgctac
getttteasgc
tecgaaatat

gectttgaca

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140

4200



ttccecgacec
ctcttaacga
ccagcaagic
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattgectt
attaaggatc
ccgtgeettc
aaattgcate
acagcaages
tesgtaccca
atccecttcet
taggacacfc
cggtctetee
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatcce
‘gegtgcctaa
gtcgegaaac
tttacetatt

gctgcgecga

47/212

cttegttcacc agestetcag aaacaccgac

gtgcegtgtat tctteccgact ttgetgegeat

aggcaagtgc
gctaaccgag
caggctccaa
ccatattgtg
cecgtgeace
getectgect
tagatctect
cttgaccctg
geattgtcte
ggaggatteg
getgctgaag
ctgtgacaca
atagctcage
ctceeteate
gatagéctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgtcatgce
gagcectett

gegetatcag

geagtccate
caaggetces
atatgcacat
acacaccctc
tgettaacat
actatteteg
gtgecttcta
gaagetecca
agtaggtetc
gaagacaata
aattgaccce
ccctgtecac
agggctecec
agcccaccaa
taagtgcaga
aatttfaagg
gcttegceta
cacacaacat
aactcacatt
agctecatta
ccgcttecte

ctcactcaaa

teccatcage
cgactatcca
catatgttac
agtatcacec
ccetgctgee
ccatgtacgt
gttsccagce
ctececcactet
attctattct
gcaggcatge
gttectecte
gecectestt
cttcaatece
accaaaccta
gggagagaaa
ccatgattta
atcatgstca
acgagccgea
aattgcgtte
atgaatcgsc
gctcacteac

ggcegtaata

actttcagceg
cgccacgete
gactgctace
tttctegacc
gtecaaagst
ccaaacattt
aggatcagce
getgaccaac
atctettett
cctttcctaa
geeegetaee
tgeggatecs
geccagaaag
cttagttcca
acccgctaaa
gectecaaga
atgcctecaa
aggccatcét
tagctgtttc
agcataaagt
cectcactec
caacgcgceg
tcgctgeact

cggttatcca

gccgaatgca

aagtactcee

ctaaaagaag

gcaaatatcc

gattgtcacc

acagccgegs

gtaattatta

cagaaacata

tgceectecee

taaaatgagg

gtesggcage

gtggectcta

aagcagscac

geeccactcea

gtacttegag

gteggaagaa
catgtgagea
gecctaagct
ctgtgtgaaa
gtaaagcctg
ccgcttteca
ggagaggces
cgeteettce

cagaatcagg

4260

4320

4380

4440

4500

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580

5640



ggataacgca
geccecette
acgctcaagt
tggaagetce
ctttecteect
vggtgtaggtc
ctgegcctta
actggcagca
gttctteaag
tctectgaag
caccgctgat
atctcaagaa
acgttaageg
ttaaaaatga
ccaatgctta
tgcctgacte
tectgcaatg
gccageegega
tattaattat
tetteccatt
ctecegttce
tagctecttc
gettatggca
gactggtgag

ttgcccgece

ggaaagaaca
ctegegttitt
cagaggtesc
ctcgtecact
tcgegaagcg
gttcectecea
tccegtaact
gccactegta
teeteeccta
ccagttacct
agcggteett
gatcctitea
attttggtca
agttttaaat
atcagteage
cccgtegtat
ataccgcgag
agggccgage
tecceggaag
gctacaggca
caacgatcaa
getcctecea
gcactgcata
tactcaacca

tcaatacgesg

tgtgagcaaa
tccatagect
gaaacccgac
ctectettce
tegcectttc
agcteegcte
atcgtcttea
acaggattag
actacggcta
tcggaaaaag
tttttgttte
tetttictac
tgagattatc
caatctaaag
cacctatctc
agataactac
aaccacgctc
gcagaagteg
ctagagtaag
tcetegtete
ggcgagttac
tcettetcag
attctcttac
agtcattctg

ataataccec

48/

aggccagcaa
ccgcececct
aggactataa
gacccteccg
tcatagctea
tetgcacgaa
gtccaaccceg
cagagcgasg
cactagaaga
agttegtage
caagcagrag
gesetctgac
Aaaaaggatc
tatatatgag
agcgatctst
gatacgggag
accggcfcca
tcctgeaact
tagttcecca
acgctegtceg
atgatcccce
aagtaagttg
tetcatgcca
agaatagtgt

geccacatage

212

aaggccagea
gacgagcatc
agataccage
cttaccgeat
cectgtagst
cceceeegtic
gtaagacacg
tatgtagece
acagtattte
tcttgatcce
attacgcegca

gctcagteea

Attcacctaga

taaacttegt

ctatttcett

gecttaccat
gatttatcag
ttatccgcct
gttaatagtt
tttestates
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac

agaactttaa

accgtaaaaa
acaaaaatcg
cetttccece
acctgtccgc
atctcagttc
agecccgaccg
acttatcecc
gtgctacaga
gtatctgcsc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tecttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcesgt
tatcactcat
gettttctat
cgagttectc

aagtectcat

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080

7140



cattggaaaa
ttceatgtaa
ttcteegtea
gaaatgttga
ttetctcats
gcgeacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatece
tattttgtta
cgaaatcegc
tccagtttee
aaccgtctat
gtcgagatec
acggggaaag
tagegcgcte
tgcgccecta
agatgcgtaa
tgggaagesc
gctecaagec
acggccagtg
10> 12

Q211> 8431
<212> DNA

49/212

cettcttcgs gecgaaaact cicaageate

cccactegteg cacccaactg atecttcagca

gctaaaaacag gaaggcaaaa'tgccgcaaaa

atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgaqacatgc
caagceegte
gcatcagasgc
aaattcecst
aaaatccctt
aacaagagtc
cagggcgatg
cgtaaagcac
ccegegaace
gcaagtgtag
cagsgcecet
geagaaaata
gatcegtece
gattaagtte

aattccatgg

tettectttt
tatttgaate
tgccacctga
tcacgaggcc
agctcecgtt
agggcgcste
agattgtact
taaattttte
ataaatcaaa
cactatfaaa
geeccactacg
taaatcegaa
tggcgagaaa
cggteacgct
actatgette
ccgcatcage
gegcctettee
ggtaacgcca

tctcaacttt

tcaatattat
tatttagaaa
cgtctaagaa
ctttcesgtc
gacggtcaca
agceggtett
gagagtecac
ttaaatcage
agaatagccc
gaacgtegac
tgaaccatca
ccctaaaggg
ggaagggaag
gecgegtaace
ctttgacsta
cgecatteec
ctattacscc
geetttteee

c

ttaccgctsat
tettttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
geecgtttes
gcttgtctat
gecgeetete
cataaaattg
tcattttita
gagatagegt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacaccee
tecegtetaa
cattcaggct
agctescgaa

agtcacgacg

tgagatccag

tcaccagcst

gggcgacacg

atcagggtta

tageggttce

tcatgacatt

gtgatgacge

aagcggatec

gegectgect

taaacgttaa

accaatagec

tgagtegttgt

aagggcgaaa

gitttttegs -

’ttagagcttg
gagcegscec
ccgcecttaa
aataccgcac
gcgcaactgt
agggsggatgt

ttgtaaaaceg

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8431



213> Artificial

<2207

<223> VLP_VEEV VLP 538 vector

<400> 12

gaattcccat tgcatacgtt gtatccatat

ccaacattac
gegtcattag
ccecctgect
atagtaacgc
gcccactteg
gacggtaaat
tggcagtaca
atcaategec
gtcaatgega
tccgeeccat
gctegtttag
agaagacacc
tactcettec
tttccatgee
ccaccatgtt
tcecggcccee
aggaattaac
agegsgccate
aagggaagaa
aggcacagaa

tcatgaaatt

cgccatette
ttcatagcee
gaccgececaa
caatagegac
cagtacatca
ggeecegectg
tctacetatt
gtggatagcg
gtttgttttg
teacgcaaat
tgaaccgtca
gegaccgatc
tgccgcacac
tcttttetac
ccegttecag
gcgcageccec

ccgctegatg

acattgatta

atatatggag

Cgacccccee

tttecattga

agtgtatcat

geattatgcee

agtcatcgct

gtttgactca

gcaccaaaat

geecestage

gatcgeetee

cagcctecgt

gecaccagac

agtcaccgte

ccaatgtate

tegttcccca

gctaacctea

507212

cataatétgt
ttgactagtt
ttccecatta
ccattgacgt
cgtcaataeg
atgccaagta
cagtacatga
attaccateg
cgeggatttc
caacgggact
cgtetacest
agacgccatc
taacegtgga
ataatagctg
gtcgacacst
cgatgcagee
gaaccgacce

cgttcaagca

cgctaataaa ccgaagaagg aggcctegca

gaagaagaac

tggaaacaag

Caagggaaga

aagaagacca

agaaggctaa

dCaagadacc

geaatcteac aagacgttce caatcatgtt

acatttatat
attaatasta
cataacttac
caataatgac
tggagtattt
cgeeccctat
ccttateega
tgatgegett
caagtctcca
ttccaaaatg
gegaggtcta
cacgetgttt
gegcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttcteece
acgccgesac
aaaacagaaa
gacagggccg
aggcaagaga

ggaagggaag

teggctcatat
atcaattace
ggtaaatgsc
gtatgttccce
acggtaaact
tgacgtcaat
ctttectact
ttggcagtac
ccecatteac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgcgscce
cgcaaccegt
atgcaggtgc
gegccacctg
88888a88CC
cctaatccea
cagcgcateg

ataaacggct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



acgcttetat
acgacgttcet
atgtgccaca
attacagcte
gagttegeec
ctattgtect
acgagaagesg
ccaccatgtg.
acagaaaacc
atgagctect
tetttaatga
ggagctgcca
ttagacttca
ccatgcgsta
atacatctce
cggcaggeea
teccgtatga
. acggagtaga
tcgagatgca
cagtcaccgt
gageatccgg
Caaagaagga
acaaactgcc

tggcagacges

getcegageg
ggcegegcett
gaacatecsg
gecatcatgea
caagggagac
geegagstete
agttaccgte
tctgctegee
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcetee
teacatgcac
ccegtgteac
ctececatcace
agtgaaattt
gcaageetec
cctceceegc
gacacctect
cacaaagatc
gragtgcaga
caaagcagcg

caaatgcace

aagttattca
aagacgaaga
gecgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacet
ttggccatsac
gttaagtece
acgcgccctt’
gcaatcgage
cagtatgece
gggaccatta
attgtggétg
atggaattta
aatcctgtag
caagtctacg
tcagaagtee
gatgggacta
tccgagacca
geatatcgec
ggagccacct

gtecctctag

517212

ggccgatgca
aagcatccaa
tcaaatacac
atgaaaateg
ccattcteea
ctaggacage
cagagaactg
tcccatetec
tcagegttaa
ccggaaggaa
acatgeccag
cagtaaagag
tggattectce
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatec
acagcagttt
gegcectast
tcaacaagaé
tecagaacga
taaaaggaaa

caccagaacc

tgtggaagec
atacgatctt
ccatgagaaa
gegtttcace
taaccagega
cctttcagtc
cgagcaateg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacggsgcac
cggcaactta
actacatcaa
tttcctgctt
cgtcagacac
ctatactcat
acagaacaga
ggtttectty
ggaatgcgag
aaaacagttc
taagtegete
actgcatgtc

tatgataacc

aagatcgaca

gagtatgcag

ccccaagect

gtgccgaaag

cegetggtes
gtcatgtsega
tcactagfga
atttgctace
ccgeactacg
accgaggagc
tgtgcagtte
gacggttaté
aagegcagea
gtgtcactct
gccaggtgce
tcctecteas
cccccagaac
"ggagcttate
agcggcagtt
tatgecteeg
agccagtgca
tataattcts
ccattcttec

ttcggtttcea

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

2760



gatcagtgtc
ctgatgagcee
tcaccgaaaa
aggaaacagc
acagataccc
ccettecagc
gectaacacc
cccgesccea
tctggattca
gegtgtects
agcacgcegac
caggctacgc
tgaacttega
gctgcgeate
cagggettta
aagtcagcaa
ataaagceca
ttetgactac
. ctgcaggtee
gegagatcta
atatacaatc
agagacccaa
~aatggaagaa
atacaaacce

ttccceacge

actgaaactg
tcactacace
agegteggag
acccggaaat
tatgtccacc
gtctacctee

taacgctage

caccctaaga

cacgagctca

tttgtatgee

ccacatgeggc

atcctgegtt

ctgtttteca

ataccatttt

gaccacctgg gagtccttee

attecteatc

tgtegtacct

cacgatgecg

accactcect

gtacgtcace

tcaggaatgce

ccegttcatg

gegcctacgta

cacagcectcea

cetgtatete

getttecaca

taattatgat

cagaacagtc

agCaggagecg

agataaagct

cattcgesce

cttattcace

cctetggceg
tttttagtca
agccaagcee
atcagcataa
tgccactaca
actccaactt
tegesteste
atgaaatctg
gtecaggcet
aatggagaaa
gcttgeacac
tttccteagt
tcaagctete
atccacstec
ccatcattea
gaaaactgte

agggtgtcas

52/212

atcccacata
tatctgaacc
gaaaccacce
taccgcacga
tetcaatite
gatcaaéagt
gtctegctst
atcacctateg
ccttgategt
tegcceecec
gaatctceta
caccaacaaa
aaacaggaat
acaggcctga
catattgett
acgactgecet
tectcaacat
ctcctgtgaa
cctttgatcg
ategescaesg
atctgtatec
catacactca
aatttaccec
ctgtagestc

daacaccgac

tctaatcacc

agctgttags

glcgaaaagg

getgataact

tgcceccatt

tecgteccta

getttegctec

gaacaataac

agtgactcgce

Cgcaggcecc

taacactata

gatcaagctg

ggattcacca

tgaacagtec

ttecgacact

tecggatcat

cacagtegea

tttcaatgeg

caaaatcgts

acaaccagea

caataccaac

gegcaccttcg

ccettteesa

aattccatta

actttcagcg

ceccaacttg

aattttacceg

ttttegecac
cattattacc
gcaaccgttit
actccttace
gcccgcacte
caacagatgt
ctectcaget
gecgectace
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
getgaageat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttgeag
ctagtgctsc
gegtttteagc
tgcgaaatat
gcctitgaca

gecgaatgca

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

4260



ctcttaacea
¢cagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattgectt
attaaggatc
ccgtecctte
aaattgcatc
acagcaagge
tgggtaccea
atccectict
faggacactc
cggtetetec
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatceg
gggtgcctaa
gtcgeegaaac
tttgcgtatt
gctgcegcea

gegataacegca

gtgcgtgtat
aggcaagtec
gctaaccgag
caggctcéaa
ccatattgte
cgcgteeace
getectegct
tagatctgct
cttgacccte
gcattgtetyg
ggaggattsgg
getactgaag
ctgtgacaca
atagctcage
cteecteate
gatagectat
gaaatcatag
taggatcaaa
ctcacaatte
tgagtgaget
ctetcetece
geecgctett
gcestatcag

ggaaagaaca

tcttcegact
gcagtccatg
caagggtcge
atatgcacat
acacacccic
tegttaacat
actatteteg
gtgccttcta
gaaggtgcca
agtaggtetc
gaagacaata
aattgaccce
ccetgtecac
agggctcecege
agcccaccaa
taagtgcaga
aattttaagg
gctteecgta
cacacaacat
aactcacatt
agctgcatta
ccgcttecte
ctcactcaaa

tgtgagcaaa

53/212

ttggteggeat
tgccatcagg
cgactatcca
catatgttac
agtatcacgc
ccctgetege
ccatgtacet
gtteccagce
ctcecactgt
attctattct
gcaggcatec
gttcctecte
geeectggtt
cttcaatcce
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
aceageegea
aattgcette
atgaatcgec
gctcactgac
ggcgetaata

dggccagcaa

cgecacggte
gactgctace
tttctegace
gtgcaaaget
ccaaacattt
aggatcagece
getgaccaac
atctgttatt
cctttectaa
gegeeetese
tegggatgcg
ggccagaaag
kcttagttcca
acccgctaaa
gcetecaaga
atgectccaa
aggccatcat
tagctetttc
agcataaagt
cgcteactge
caacgcgcee
tcactgcact
cggttatcca

daaggecagsa

aagtactceg

ctaaaagaag

gcaaatatcc
gattgtcace
acagccgces
gtaattatta
cagaaacata
tgccectecee
taaaatgage
gtgeegcasge
gtggectcta
aagcagecac
geeecactca
gtacttggag
gtgggaagaa
catgtgagga
gecctaaget
ctgtgtgaaa
gtaaagccte
cegctttcca
g8a8agLCeL
cegtegttceg
cagaatcage

accgtaaaaa

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640

5700



geccgcette
acgctcaagt
tggaagctcee
ctttcteecet
getgtaggtc
ctecgcctta
actggcagea
gttctteaag
tctgctgaag
caccggtggt
atctcaagaa
acgttaageg
ttaaaaatga
ccaatgctta
tgcctgacte
tectgcaate
gceageegea
tattaattat
tgtteccatt
ctccesttee
tagctcctte
ggttategca
gactggtgag
ttecccesce

cattggaaaa

ctegegtttt
cagaggtegc
ctcgtecact
tcgegaageg
gttcgcteca
tceggtaact
gecactggta
tegtegccta
ccagttacct
ageggtegtt
gatcctttea
attttestca
agttttaaat
atcagtgage
ccegtegtat
ataccgcgag
aggeccgasc
tgcceggaag
gctacageca
caacgatcaa
getectecga
gcactgcata
tactcaacca
tcaatacgeg

cgttcttcge

tccataggct

gaaacccgac

ctectettee
tegcgettte
agctgeecte
atcgtcttga
acaggattag
actacgecta
tcggaaaaag
tttttgttte
tcttttctac
tgagattatc
caatctaaag
cacctatcte
agataactac
aacéacgctc
gcagaagtgg
ctagagtaag
tcetegtete
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccec

gecgaaaact

547212

ccgcccccect
aggactataa
gaccctgecg
tcatagctca
tetgcacgaa
gtccaacccg
cagagcgage
cactagaaga
agttggtagc
caégcagcag
ggegtctgac
aaaaagegatc
tatatatgag
agcgatctet
gatacgesgag
accegetcca
tcctgcaact
tagttcgcca
acgctcegtee
atgatcccecee
aagtaagtte
tgtﬁatgcca
agaatagtst
gecacatage

ctcaaggate

gacgagcatc
agataccage
cttaccgeat
cectgtasgset
cccecegtte
gtaagacacg
tatgtagsce
acagtattte
tcttgatcce
attacgceca
gctcagtgea
ttcacctaga
taaacttggt
ctatttcatt
ggcttaccat
gatttatcag
ttatccgcct
gttaatagtt
tttegtateg
atgttstgca
gecgeagtat
tccgtaagat
atgcesceac
agaactttaa

ttaccgctet

acaaaaatcg

cetttcecce

acctgtccac

atctcagttc

agecccgaccg

acttatcagce

gtgctacaga

gtatctecec

gCaaacaaac

gaaaaaaags

acgaaaactc

tccttttaaa

ctgacagtta

catccatagt

ctgeccccag

caataaacca

ccatccagtc

tececaacgt

cttcattcag

aaaaagcgst

tatcactcat

gettttetat

cgagttgcte

aagtgctcat

tgagatccag

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

. 6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



ttcegatgtaa
ttctegetea
gaaatgttea
'ttgtctcatg
gegeacattt
aacctataaa
tgaaaacctc
ceggagcaga
taactatgcg
tattttgtta
cgaaatcggc
tccagtttee
aaccgtctat
gtcgagstac
acggggaaag
tagggcecte
tecgccecta
agatgcgtaa
teggaaggec
getgcaagsc
acggccagtg
10> 13
211> 3750

<212> DNA
13> Arti

cccactcgte

atactcatac

agcggataca

CCCCgaaaag

aatagecgta

tgacacatgc

caagcccgtce

gcatcagage

aaattcgest
aaaatccctt
aacaagagtc
cagegcgatyg
cgtaaageac
ccgecgaace
gcaagtetag
cagggcgest
ggagaaaata
gatcggtecg

gattaagttg

cacccaactg

gcaaaaaCag gaaggcaaaa

tetteetttt
tatttgaate
tgccacctga
tcacragecc
agcteecgtt
agggcecgtc
agattgtact
taaattttte
ataaatcaaa
cactattaaa
gecccactacg
taaatcggaa
tegcgagaaa
cggtcacsct
actatggttg
ccgcatcage
gecctetteg

ggtaacgcca

567212

atcttcagca

teccgcaaaa

tcaatattat

tatttagaaa

cetctaagaa

ctttcgegtc

gacggtcaca

agcgeetstt

gagagtgcac

ttaaatcagc

agaatagecce

gaacgtegeac

teaaccatca

ccctaaagge

ggaagggaag

gegcgtaace

ctttgacgta

cgccattege

ctattacecc

geggttttcce

aattccateg tctcaacttit ¢

ficial

tettttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gegcetttce
gettgtetat
gecgeetgtce
cataaaattg
tcatttttta
gagatagegt
tccaacgtca
cccaaatcaa
agececcgat
aaagcgaaag
accacacccé
tecggtetea
cattcagsct
agctggceaa

agtcacgace

tcaccagest
gggcgacacg
atcaggetta
tagsggttcc
tcatgacatt
gtgatgacse
aagcggatec
geggcteact
taaacgttaa
accaatagec
teagtettat
aagggcgaaa
gitttttess
ttagagctte
8agCeeecec
ccgegettaa
aataccgcac
gcgcaactgt
agggggatst

ttgtaaaacg

7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

8431



<2207

56/212

<223> VLP_CHI 512 vector-CHIKV VLP

<400> 13

atggagttca tcccgacgea aactttctat aacagaaget

ccacgcecta
ctcgeccage
cctegcagaa
CCaaagcaaa
cgtagegaga
ggcaaagtea
éagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
a2aggacese
tccetestea
tggagcctce
ccgcctteca
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gCggacecee
accatgggac

acggacagea

caattcaagt
teatctecege
atcgeaaaaa
agaagcaacc
gaatgtgcat
teggctacec
tcgacaatec
gtgcacagat
agggetacta
cgacggstac
tegtgrecat
cetggaacaa
cccteceget
caccctéctg
teagacccee
gacgcagtac
gtccteactg
atgaagcaac
atgacagceca
agcgagecege
actttattct

gaaagatcag

aattagacct

agtcaacaaa

caagaagcaa
accacaaaag
gaaaattgaa
atgcctests
cgatctegsct
accggtgcac
taactgecat
aggCaagece
cgtectagea
agacatcetc
cttgtecctg
ctacgaaaag
atactaccag
taaggacaat
Cggagaages
geacggaacg
cgatfggacc
attgcttgta
cgcccgatge

ccacacatgc

agaccacgtc
ttgaccatgc
aggcagaaga
aagccgaectce
aatgattgca
ggegataaag
aaacteggcct
atgaagtcte
cacggageag
ggagacagcg
ggesccaacy
dcaaaaatta
ttegcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtecc
ctgaaaatce
aagcfgcgct
aggacttcag
ccgaaaggag

acacacccgt

accaaccccg
cacagageca
gcgeggtace
agcagececc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcegetc
atgectegaa
tgcagtattce
gcagaccgat
aaggteccceg
cccctgager
ctacattccc
gcaccttgce
catcgctgac
ataaagﬁcac
acagecctat
aggtctctit
atatggatag
caccgtgcac
agacgcteac

tccatcatga

accctgsace
ggctgeecaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac

48EaBBCCEE

cttcgacaac

cacggcccte

agccgaagag

ctectctcag

catgcttgag

ttgctetece

aagaccatat

cgcattggag

gcagatcges

ccatacgcca

gatcaccgsg

agtgegattt

accacctgtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380



ataggtages
tacgtgcaga
cctgaccgea
gggcagacgs
gacaaagtea
aattggcaat
aagatccaca
cctacagtaa
ﬁtcttgtctt
aagaaggage
gaaccataca
gagataatct
gectegttcesg
cgcagatgca
ctgctatgct
tggaacgaac
gtcectgteca
gtaatgagca
acsgteggag
gagatgsgagc
gagtacaaaa
gacaagagce
gecegegect

aaatctgaat

agaggttcca

gecaccectge

cgctgatgac

tgcggtacaa

tcaataacts

acaactccce

tcccatteec

cttacggaaa

accgtaacat

ttaccttegac

agtactggcc

tgtactatta

tecttctgtc

ttacaccata

gegtcagaac

agcagceccect

actgtctegaa

tcegtgcecca

taccgtataa

tacaatcagt

ctgtcatcee

taccagacta

actgetttte

cttgcaaaac

ctctcgacca
cactgcteag
geageagtcec

gtgcaactgc

‘caaaattgat

tttagtcece
attggcaaac
aaaccaagte
gegacaggaa
cetgcctact
gcagatatet
teagctgtac
gatggtegec
teaattaaca
gaccaaggcg
gttctgette
actcttacca
cactgtgagc
gactcttetc
caccttegaa
cteceegtac
cagctecaag
cgacgecgaa

agagtttgca

57/212

caacatggta
gagatagage
ggaggatcca
getggctcaa
cagtgccatg
cgcaacgetg
gtgactteca
accatgctac
écaaattabc
gagggtctge
acgaacggta
cccactatga
acagcagtes
ccaggagceea
gccacatatt
caggctctta
tectecteta
gegtacgaac
aacagacceg
ccaacactet
gtgaagtsact
gtctttacte
aatacecaat

tcggcctaca

aagagttacc
tgqatatgcc
acgtgaagat
acgagggact
ctgcagtcac
aactceggea
gagtgccaaa
fatatcctea
acgaggagtg
aggtcactte
ctgetcatee
ctgtagtcat
gaatgtgtat
ctetteectt
acgagectgc
tcccecteec
agaccctgac
acgtaacagt
gttacagcce
cacttgacta
gtegtacage
gagtctacce
tgagcgagec

gagcéccacac

ttgcagcaceg

cccagatact

cacagttaat

gacaaccaca

taatcacaag

ccgtaaagea

dgcaagaaac

ccatccgaca

getgacacac

gggraacaac

tcacccacat

tetgtceetsy

gtececaces

cctactcasc

ggcatatcta

cgccttgate

ttttttagcc

gatcccgaac

‘catggtette

catcacgtge

agagtgcaag

atttatetee

acatgtagag

cgcatcgecg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



581212

tcggcgaage tccecgtcet ttaccaagga aacaacatta ccgtagctge ctacgctaac 2880
geteaccatg ccgtcacagt aaaggacecc aagtttgtce teegcccaat gtectecece 2940
tggacacctt ttgacaacaa aatcetegte tacaaaggce acgtctacaa catggactac 3000
ccacctttte gegcaggaag accaggacaa tttggtgaca ttcaaagtcg tacaccegaa 3060
agtaaagacg tttatgccaa cactcagttg gtactacaga geccagcage aggcacegta 3120
catgtaccat actctcagec accatctegc ttcaagtatt gectgaagea acgaggagca 3180
tcgctacage acacegcace gttcggttec cagattgcga caaacccggt aagagetgta 3240
aattecectg tgeggaacat accaatttcc atcgacatac cegatgegec ctttactage 3300
gttetcgate caccctetat aacggacate tcatgcgaag taccagcctg cactcactce 3360
tccgacttte egeacgtege catcatcaaa tacacagcta gecaagaaagg taaatgteca 3420
gtacattcea tgaccaacge cgttaccatt cgagaagecg acgtagaagt agagegeaac 3480
tcccagetee aaatatcett ctcaacagec ctgecaagee cogagtttcg cetecaagte 3540
tgctccacac aagtacactg cgcagccgca tgccaccetc caaaggacca catagtcaat 3600
tacccagcat cacacaccac ccttggegtc caggatatat ccacaacggc aatgtcttee 3660
gtgcagaaga ttacgegage agtageatta attgttgete ttgctecctt aattttaatt 3720
gtegtectat gcetgtcegtt tagcagscac 3750
Q10> 14

211> 1250

212> PRT

213> Artificial

220>
<223> VLP_CHI 512 vector-CHIKV VLP

<400> 14

Met Glu Phe Ile Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr 1le Gin Val [le Arg Pro Arg Pro
20 25 30
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Arg Pro GIn Arg Gln Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
50 55 60

Arg L&s Asn Lys Lys GIn Arg Gin Lys Lys Gln Ala Pro Gin Asn Asp
65 70 75 80

Pro Lys Gin Lys Lys GIn Pro Pro Gin Lys Lys Pro Ata Gin Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys lle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr lle
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Afa GIn Ile Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 4 185 190

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ala Ile Val Leu Gly Gly Ala Asﬁ Glu Gly Afa Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp !le Val Thr Lys Ile Thr Pro Glu
245 250 255

Gly Ala Glu Glu Tfo Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
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290 295 300

Arg Pfo Gly Tyr‘Tyr Gin Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

| His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Prd Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Ile Ala Leu Glu Arg Yle Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys lle Gin Val Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Aia Pro Cys
405 410 415

Thr e Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val ile Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu tle Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin GIn Ser Gly Gly
500 505 510

Ser Asn Val Lys lle Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys
515 520 525

Asn Cys Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val lle
530 535 540

Asn Asn Cys Lys |le Asp GIn Cys His Afta Ala Val Thr Asn His Lys
545 550 555 560
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an Trp Gin Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly
565 570 575

Asp Arg Lys Gly Lys lle His lle Pro Phe Pro Leu Ala Asn Val Thr
580 585 590

Cys Arg Val Pro Lys Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn
585 600 605

Gin Val Thr Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr
610 615 620

Arg Asn Met Gly Gin Glu Pro Asn Tyr His Giu Glu Trp Val Thr His
625 630 635 640

Lys Lys Glu Val Thr Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr
645 650 655

Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gln Met Ser Thr Asn
660 665 670

Gly Thr Ala His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu
675 680 685

Leu Tyr Pro Thr Met Thr Val Val {le Val Ser Val Ala Ser Phe Val
690 695 700

Leu Leu Ser Met Val Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg
705 - 710 715 720

Arg Arg Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro
725 730 735

Phe Leu Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr
740 745 750

Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp Asn Glu GIn Gin Pro Leu Phe
755 760 , 765

Trp Leu GIn Ala Leu Vle Pro Leu Ala Ala Leu Ile Val Leu Cys Asn
770 775 780

Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala
785 790 795 800

Val Met Ser Ile Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr
805 810 815
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Val Ile Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg
820 825 830

Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu Leu GIn Ser Val Thr
835 ‘ 840 845

Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr
850 855 860

Val Ile Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys
865 870 875 880

Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr
885 890 895

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr
900 905 910

Gin Leu Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu
915 920 925

Phe Ata Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu
930 935 940

Arg Val Leu Tyr Gin Gly Asn Asn lle Thr Val Ala Ala Tyr Ala Asn
945 950 955 960

Gly Asp His Ala Yal Thr Val Lys Asp Ala Lys Phe Val Val Giy Pro
965 970 975

Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys lle Val Val Tyr Lys
980 985 990

Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro
995 1000 1005

Gly Gin Phe Gly Asp Ile Gin Ser Arg Thr Pro Glu Ser Lys Asp
1010 1015 1020

Val Tyr Ala Asn Thr Gin Leu Val Leu Gin Arg Pro Ala Ala Gly
1025 1030 1035

Thr Val His Val Pro Tyr Ser Gin Ala Pro Ser Gly Phe Lys Tyr
1040 1045 1050

Trp Leu Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe
1055 1060 1065

Gly Cys GIn lle Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala
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1070 1075

Val Gly Asn lle Pro lle Ser lle Asp lle Pro
1085 1090

1080

Asp Ala Ala Phe
1095

Thr Arg Val Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu
1100 1105

Val Pro Ala Cys Thr His Ser Ser Asp'Phe Gly
1115 1120

lle Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys
1130 1135

Met Thr Asn Ala Val Thr Ile Arg Glu Ala Asp
1145 1150

Gly Asn Ser GIn Leu Gin Ile Ser Phe Ser Thr
1160 1165

Ala Glu Phe Arg Val Gin Val Cys Ser Thr GIn
1175 1180

Ala Ala Cys His Pro Pro Lys Asp His lle Val
1180 1195

Ser His Thr Thr Leu Gly Val GlIn Asp lle Ser
1205 1210

Ser Trp Val Gin Lys lle Thr Gly Gly Val Gly
1220 1225

Val Ala Ala Leu lle Leu lle Val Val Leu Cys
"~ 1235 1240 ’

Arg His

1250

<2107
Q1
Q12>
\WAKY,

220>
223>

<400>

atgeagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctggece

15

3756

DNA
Artificial

VLP_CHI 532 vector-CHIKV VLP

15

1110

Gly Val Ala lle
1125

Ala Val His Ser
1140

Val Glu Val Glu
1155

Ata Leu Ala Ser
1170

Val His Cys Ala
1185

Asn Tyr Pro Ala
1200

Thr Thr Ala Met
1215

Leu lle Val Ala
1230

Val Ser Phe Ser
1245

60



ccacgeccta
ctcgcccage
cctegcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtea
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaagracgesg
tccgtegtea
tggagccteg
cceccttgca
gacaacgtga
cacceccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gCBgacecee
accatgggac
acggacagca
‘atagetagee

tacgtgcaga

caattcaagt
tgatctccec
atcggaaaaa
agaagcaacc
gﬁatgtgcat
tgeectacsc
tcgacaatgc
gtgcacagat
aggggtacta
cgacggstsc
tegtgaccat
cgtegaacaa
cccteccget
caccctacte
tgagaccceg
gacgcagtac
gtcctgacte
atgaagcaac
atgacagcca
agCgagccee
actttattcet
gaaagatcag
agaggttcca

geaccgetec

aattagacct

agtcaacaaa

Caagaagcaa

aCCacCaaaag

gaaaattgaa

atgccteete

cgatetgact

accggtecac.

taactegcat
aggcaageeg
cegtcctagera
agacatcgtc
cttgtgccte
ctacgaaaag
atactaccag
taaggacaat
cegagaagee
ggacggaacg
cgattggacc
attgetteta
cgceegatgc
ccacacatec
ctctegacca

cactgctgag

64/212

agaccacgtc
ttgaccatgc
aggcagaaga
aageeggcete
aatgattgca
geggataaag
aaactggect
atgaagtcte
cacggagcag
ggagacagcg
ggggccaace
acagaaatta
ttegcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgce
ctgazaatcc
aagctgeget
agg;cttcag
ccgaaaggag
acacacccet
caacatgeta

gagatagagg

cacagaggca
gegcggtace
agcaggeecc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaageegtc
atgcctegaa
tgcagtattce
gcagaccgat
aaggtecceg
cccctgagse
ctacattcce
gcaccttace
catcgctgac
ataaagccac
acagccctat
aggtctettt
atategatag
caccgtecac
agacgctgac
tccatcatga
aagagttacc

tgcatategcc

ggcteggcaa
tcaacagaag
graaaacgac
gaaaccagec
caagcatgaa
agcacatgte
gtctaaatac
gtttacccac
ageagecceg
cttcgacaac
cacggeccte
agccgaagag
ctgctcteag
catgcttgag
ttactcteec
aagaccatat
cgcattggag
gcagatcegsg
ccatacgcca
gatcaccgeg

agtgegattt

accacctetg

ttgcagcaceg

cccagatact

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



cctgaccgca cgetgatgac

acggtgcegt acaagtgcaa

accacagaca aagtgatcaa

cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga
aacaacgaac
ccacatgaga
tcegtggcct
geacggceca
ctcagectec
tatctateea
ttgatcgtee
ttagccgtaa
ccgaacaceg
gtgttgeaga
acgtecgagt

tgcaaggaca

atetegeace ecacctacte
gtagagaaat cteaatcttg

tcegcgtceg cegaagctece

ggcaatacaa
tccacatcee
cagtaactta
tetcttacce
aggaggttac
catacaagta
taatcttgta
cgttegtect
gatgcattac
tatgctecst
acgaacagca
tetecaacteg
teagcatceg
teggagtacc
tggagctaca
acaaaactgt

agagcctacc

gcégcagtct
ctgcegtesc
taactgcaéa
ctccecttta
attcccattg
cggaaaaaac
taacatggea
ctteaccate
ctegccgcag
ctattatgag
tctgtegate
accatatgaa
cagaacgacc
geeeetgtic
tctgaaacte
tecccacact
gtataagact
atcagtcacc
catceccctee
agactacagc
cttttgcgac
caaaacagag

cgtectttac

1 65/212

ggcaacgtea
tccggaagts
attgatcagt
gicccaegca
gcaaacgtiga
caagtcacca
caggaaccaa
cctactgage
atgtctacga
ctgtacccca
gtggecacag
ttaacaccag
aaggcegcca
tegttecage
ttgccatect
gtgagegest
cttetcaaca
ttggaaccaa
ccgtacgtga
tecaaggtct
gccgaaaata
tttgcatcee

Caaggaaaca

gctaaceste accatgecgt cacagtaaag gacgccaagt

tccgcctegga caccttttega caacaaaate

gtggtetaca

agatcacast
gatccaacga
gecatgetgc
acgctgaact
cttgcagagt
tectecteta
attaccacea
gtctgeagset
acggtactac
ctatgactgt
cagtgggaat
gagccactet
catattacga
ctecttatece
gctgtaagac
acgaacacgt
gaccgggtta
cactgtcact
agtgctetes
ttactggagt
cegcaatteag
cctacagagc
acattaccet
ttetcetess

aagecgacet

taatgegecag
gegactgaca
agtcactaat
cegggaccet
gccaaaagca
tcctgaccat
geagteegte
cacttgggec
tcatgetcac
agtcatigte
gtetetetec
tcecttecte
ggctgcegsca
getggcecace
cctggetttt
aacagtgatc
cagccccatg
tgactacatc
tacagcagag
ctacccatft
cgaggcacat
ccacaccgea
agctecctac
cccaatgtcee

ctacaacatg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



gactacccac
ccggaaagta
acggtécatg
ggageatcec
gctgtaaatt
actagestte
cactcctecs
tgtgcagtac
‘ gggaactece
caagtgtgct
gtcaattacc
tcttggetac
ttaattgtes
210> 16

AR

Q12
Q1P

PRT

<220>
Q2P

<400> 16

1252

cttttegcec

aagacgttta

taccatactc

tacagcacac

gegetetege

tcgatgcace

actttegese

attcgatgac

agctgcaaat

ccacacaagt

cagcatcaca

agaagattac

tgctatgcst

Artificial

aggaagacca

teccaacact

tcaggcacca

ggcaccgttce

gaacatacca

ctctetaace

cgtceccate

caacgeegtt

atcettetca

acactgcgca

caccaccctt

gegaggagta

gtegtttage

66/212

ggacaattte gteacattca
cagttggtac tacagagecc
tctegcttca agtatteget
ggttgccaga ttgcgacaaa
atttccatceg acataccgga
gacatgtcat gcgaagtacc
atcaaataca cagctagcaa
accattcegag aagccgacet

acagccctgeg caagegecga

aagtcgtaca

agcagcagec

gaaggaacea

cccgetaaga

tgcggccttt

agcctgcact

gaaaggtaaa

agaagtagag

gtttcgcete

geegeatece accctecaaa ggaccacata

geggegtccagg atatatccac
geattaatteg ttectgttec

agecac

VLP_CHI 532 vector-CHIKV VLP

aacggcaatg

teccttaatt

Met Glu Phe Ile Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Iie Gin Val lle Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala Gin Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin GIn Lys Pro Arg Arg Asn
50 55 60

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3756
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Arg Lys Asn Lys Lys GIn Arg GIn Lys Lys Gin Ala Pro Gin Asn Asp
65 70 75 : 80

Pro Lys GIn Lys Lys Gin Pro Pro GIn Lys Lys Pro Ala Gln Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys {le Glu Asn Asp
100 105 110

Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125 '

Lev Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr lle
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Afa Gin lie Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 180

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr [le Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 ' 215 220

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp i1e Val Thr Lys tle Thr Pro Glu
245 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser GIn Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320



687212

His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro tie Ala Leu Glu Arg ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys Ile Gin Val Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415

Thr Ile Thr Gly Thr Met Gly His Phe ile Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu.
450 455 460

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val Gin Ser Thr Ala Afa Thr Ala Glu Glu Ite Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin Gln Ser Gly Asn
. 500 505 510

Val Lys Ile Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Gly Ser Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys
530 535 540

Val 1le Asn Asn Cys Lys lle Asp Gln Cys His Ala Ala Val Thr Asn
545 550 555 560

His Lys Asn Trp Gln Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu
565 5710 575

Leu Giy Asp Arg Lys Gly Lys lle His Ile Pro Phe Pro Leu Ala Asn



580

- Val Thr Cys Arg Val

595

Lys Asn GIn Val Thr
610

Ser Tyr Arg Asn Met
625

Thr'His Lys Lys Glu
645

Val Thr Trp Gly Asn
660

Thr Asn Gly Thr Ala
675

Tyr Glu Leu Tyr Pro
690

Phe Val Leu Leu Ser
705

Ala Arg Arg Arg Cys
725

Val Pro Phe Leu Leu
740

Ala Thr Tyr Tyr Glu
755

Leu Phe Trp Leu Gin
770

Cys Asn Cys Leu Lys
785

Leu Ala Val Met Ser
805

Yal Thr Yal iie Pro
820

Asn Arg Pro Gly Tyr
835

585

Pro Lys Ala Arg Asn
600
Met Leu Leu Tyr Pro
615
Gly GIn Glu Pro Asn
630

Thr Val
650

Val Thr Leu

Asn Glu Pro Tyr Lys

665
His Gly His Pro His
680
Thr Met Thr Val Val
695
Met Val Gly Thr Ala
710

iie Thr Pro Tyr Glu
730

Cys Cys
745

Ser Leu Leu

Ala Ala Ala
760

Tyr Leu

Ala Leu lle Pro Leu

775
Leu Leu Pro Cys Cys
790

His Thr
810

[le Gly Ala

Asn Thr Val Gly Val

825
Ser Pro Met Val Leu
840

697212

Pro

Asp

Tyr

635

Pro

Tyr

Glu

lle

Val

715

Leu

Val

Trp

Ala

Cys

795

Val

Pro

Glu

590

Thr Val Thr Tyr Gly
605

His Pro Thr Leu Leu
620

His Glu Glu Trp Val
640

Thr Glu Gly Leu Glu
655

Trp Pro Gln Met Ser
670

Ile Ile Leu Tyr Tyr
685

Val Ser Val Ala Ser
700

Gly Met Cys Val Cys
720

Thr Pro Gly Ala Thr
735

Arg Thr Thr Lys Ala
750

Asn Glu GIn Gin Pro
765

Ala Leu Ile Val Leu
780

Lys Thr Leu Ala Phe
800

Ser Ala Tyr Glu His
815

Tyr Lys Thr Leu Val
830

Met Glu Leu GlIn Ser
845
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Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr lie Thr Cys Glu Tyr
850 855 860

Lys Thr Val Ile Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu
865 870 875 880

Cys Lys Asp Lyé Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly
885 890 895

Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu
900 905 910

Asn Thr Gin Leu Ser Giu Ata His Val Glu Lys Ser Glu Ser Cys Lys
915 920 925

Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala
930 835 940

Lys Leu Arg Val Leu Tyr Gin Gly Asn Asn lle Thr Val Ala Ala Tyr
945 950 955 960

Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe Val Val
965 970 975

Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys |le Val Val
980 985 990

Tyr Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly
995 1000 1005

Arg Pro Gly Gln Phe Gly Asp lle Gin Ser Arg Thr Pro Glu Ser
1010 1015 1020

Lys Asp Val Tyr Ala Asn Thr Gin -Leu Val Leu Gin Arg Pro Ala
1025 1030 1035

Ala Gly Thr Val His Val Pro Tyr Ser Gin Ala Pro Ser Gly Phe
1040 1045 1050

Lys Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala
1055 1060 1065

Pro Phe Gly Cys GIn Ile Ala Thr Asn Pro Val Arg Ala Val Asn
1070 - 1075 1080

Cys Ala Val Gly Asn lle Pro lle Ser Ile Asp Ile Pro Asp Ala
1085 1090 1095
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Ala Phe Thr Arg Val Val Asp Ala Pro Ser Val Thr Asp Met Ser

110

Cys Glu
1m

Ala lle
113

His Ser
114

Val Glu
116

Ala Ser
117

Cys Ala
119

Pro Ala
120

Ala Met
122

Val Ala
123

Phe Ser
125

<210>
Q1>
212>
213>

<220>
223>

<400>

atgttcccet tccagccaat gtatcceatg cagccaatge cctatcgcaa cccgtteece
geeeecgegca gecectgatt coccagaace gaccettttc tgscmatgea getecaggaa

ttaacccget cgatggetaa cctegacegttc aagcaacgcc gggacgcecce acctgagese

0 1105

Val Pro Ala Cys Thr His Ser Ser Asp
5 1120

Ile Lys Tyr Thr Ala Ser Lys Lys Gly
0 1135

Met Thr Asn Ala Val Thr 1le Arg Glu
5 1150

Gly Asn Ser Gin Leu Gln lle Ser Phe

0 1165

Ala Glu Phe Arg Val Gin Val Cys Ser
5 1180

Ala Ata Cys His Pro Pro Lys Asp His
0 1195

Ser His Thr Thr Leu Gly Val Gin Asp
5 1210

Ser Trp Val Gin Lys 1le Thr Gly Gly
0 1225

Val Ala Ala Leu Ile Leu Ile Val Val
5 1240

Arg His
0

17

3777

DNA
Artificial

VLP_VEEV VLP 518 vector-VEEV VLP

17

1110

Phe Gly Gly Val
1125

Lys Cys Ala Val

1140

Ala Asp Val Glu
1155

Ser Thr Ala Leu
1170

Thr Gin Val His
1185

lle Val Asn Tyr
1200

Ite Ser Thr Thr
1215

Val Gly Leu Ile
1230

Leu Cys Val Ser
1245

60

120

180



ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tgtgtegtce
gtictgecce
ccacagaaca
agctggcate
ggegccaage
gtectgegag
aagggagtta
atgtgtctsec
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgcccgt
geggactcca

tatgaagtga

gtagagcaag

atgcacctcc

tccagttcag

ggcgegcacaa

ataaaccgaa
agaaccaagg
acaagaagaa
ctgacaagac
gagggaagtt
cecttaagac
teceggccea
atggagcast
gagacagceg
gtgtgaatza
ccgtgaagta
tcgecaatsat
agactttgec
cagctgttaa
agctaacgcg
caatagcaat
cctegeagta
tgcacgegac
gtcacattgt
tcaécatgéa
aatttaatcc
cgteccaagt
cgesctcaga
tcaccgtgac

agatctccega

727212

gaaggagecc tcgcaaaaaC agaaaggsse

gaagaagaag
gaccaacaag
gttcécaatc
attcaggccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgticccea
catgctcage
gtgccccgega
cccttacate
cgaggcagta
tegcctggat
cattaaagag
égatgggcac
atttaagaaa
tgtagecaga
ctacgcacat
agtggacagc
acctcctgat

gaccatcaac

getaagacag
aaaccageca
atgttggaag
atgcatgteg
tccaaatacg
tacacccatg
aatgggcett
ctggataacc
acageccttt
aactgcgage
tgtgctcaac
gftaacgtfg
aggaaaagga
gccagataca
aagagcgacg
tectecgeca
ataccactac
ggttattice
gattccstca
gaactctata
gatgcacaga
agtttesttt
gggactagceg

aagacaaaac

geccgcctaa

agagacagcg

ggaagataaa

aaggcaagat

atcttgagta

agaaacccca

tcacggtacc

agggacgeet

cagtcgteat

aatggtcact

caccaatttg

ataacccgses

gatccaccga

tcagatgtgc

ggcacgacge

acttaaagee
atcaagtgtc
tecttgccag
gacactccts
ctcatcceee
acagaggagc
céttgagcgg
ccctagtgea

agttcageca

aggccaages

tccgaaggca

catggtcatg

cgectacget

Ccgacaacgac

tgcagatgte

aggctattac
gaaaggagtt
ggteactatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggégctgttt
agttgegagc

ttatgttaga

caggaccatg

actctataca
gtecccgeca
ctcegtecce
agaacacgga
ttatgtcgag
ctcegeagea
atgcegagtst

gtecacaaag

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

1680



aaggagcagt
ctecccaaag
gacggcaaat
gtgtcactea
gagccteact
gaaaaagesgt
acagcacccg
taccctatgt
gcagegtcta
acaéctaacg
gecgagacca
attcaattec
tectetetcg
gcgaccacea
tacgcaccac
ttgeagtace
ggatctcage
gtttacceat
agcaagegcct
gegeacacag
actaccgtet
ggtecegcttt
atctataatt

caatccagaa

gcagagcata
cagcgegagc
gecaccegtecc
aactgcaccc
acacgcacga
gggagtttst
gaaatccaca
ccaccatect
cctegctatt
ctaggatacc
ccteggagte
teatccctet
tgcctttttit
tgccgagcca
tcectatcag
tcécctgcca
aatgcactcc
tcatateses
acgtaatgaa
cctcagtgea
atgtgaatgg
ccacagctte
atgattttce

cagtctcaag

tcegctgcag
cacctfaaaa
tctagcacca
taagaatccc
getcatatet
atggggaaac
tegectacce
ggetttgtca
ttecagatca
attttetcte
cttegatcac
ggeeegcctty
agtcatgece
agcgggaatc
cataacacca
ctacaaaaca
aacttacage
tggtecatat
atctgaégac
ggcgttecte
agaaactcct
gacacccttt
tgagtatees

ctctgatetg

73 /212

aacgataagt
ggaaaactec
gaacctatga
acatatctaa
gaaccagctg
cacccgccga
cacgﬁggtga
atttgtgcce
agagttecet
getetecttt
ctatggaaca
atcgtagtea
ggcgeegceag
tcetataaca
acaaagatca
ggaatggatt
cctgatgaac
tgcttttece
tgccttecse
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac

tatgccaata

gegtgtataa
atgtcccatt
taaccttcge
tcacccgeca
ttaggaattt
aaaggtttte
taactcatta
ccattgcaac
gectaactcee
gctgcacccs
ataaccaaca
cteecctget
gcgceggcegc
ctatagtcaa
agctgatace
caccagccat
agigcaaagt
acactgagaa
atcatgctea
tgggagaaca
ateggegtcaa
tcetgcagta
caggagcatt

ccaacctagt

ttcteacaaa

cttzctgeca

tttcagatca

acttgctgat
taccgtcacc
gecacageaa
ttaccacaga
cetttecgtt
ttaccgecta
cactgccecsg
gatgttctge
caggtecate
ctacgagcac
cagagcagsc
tacagtgaac
caaatgcetgc
cttcacageg
cacccaagtc
agcatataaa
ctc{attgtg
aataactgca
teccegggag
tggagatata

getgcagaga

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120
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cccaaagcag gagcgatcca cgtgccatac actcaggeac cttegegttt tgagcaatgs
aagaaagata aagctccatc attgaaattt accecccctt tcgegatecea aatatataca
aaccccattc gegccgaaaa ctgtgctgta gggtcaattc cattagectt tgacattcce
gacgecttgt tcaccagget gtcagaaaca ccgacacttt cagcggecga atgcactett
aacgagtgcg tgtattcttc cgactttget ggeatcgcca ceetcaagta ctcgeccage
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg ctaccctaaa agaageagca
gtcgagctaa ccgagcaagg gtcgecgact atccatttct cgaccgcaaa tatccacceg
gagttcagec tccaaatatg cacatcatat gttacgteca aaggteatte tcaccccceg
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacage cgcegtetcea

aaaaccgcgt ggacgtgett aacatcccte ctegeaggat cagecgtaat tattataatt

gecttgegtec tggctactat tgtgeccatg tacegtgctga ccaaccagaa acataat

210> 18

211> 1259
212> PRT

213> Artificial

2207
<223> VLP_VEEV VLP 518 vector-VEEV VLP

<400> 18

Met Phe Pro Phe Gin Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met GIn Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60

Lys Pro Lys Lys Glu Ala Ser Gin Lys GIn Lys Gly Gly Gly Gin Gly
65 70 75 80

_ Lys Lys Lys Lys Asn Gin Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3777
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85 90 95

Asn Pro Lys Ala Gin Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110

Gly Lys Arg Gin Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 ‘ 120 125

Pro lle Met Leu Glu Gly Lys Ile Asn Gly Tyr Ala Cys Val Val Gly
130 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys Ile Asp Asn Asp
145 150 - 155 160

AVaI Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pro Gin Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

- His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val Gin
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Giy Val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro lle Lev Asp Asn Gin Gly Arg Val Val Ala Ile
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
‘ 245 250 ‘ 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu GIn Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 - 285

Phe Pro Cys Ala Gln Pro Pro [le Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu.
305 310 315 320

Leu Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 335

Glu Giu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350



76/212
Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pro Ile Ala |le Glu
355 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin Thr Ser
370 375 380

Ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr !le Lys Glu Ile Pro Leu His Gin Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Sef [le Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu GIn Afa Cys GIn Val Tyr Ala His Asp Ala Gin Asn Arg Gly
485 490 _ 495

Ata Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
: 500 505 510

Val Ser Leu Ser Gly Ser Gly Gly Ser Ser Ser Val Thr Val Thr Pro
‘ 515 520 525

Pro Asp Gly Thr Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys
530 535 540

Ile Ser Glu Thr lle Asn Lys Thr Lys Gin Phe Ser Gin Cys Thr Lys
545 550 555 560

Lys Glu Gin Cys Arg Ala Tyr Arg Leu GIn Asn Asp Lys Trp Val Tyr
565 570 575

Asn Ser Asp Lys Leu Pro Lys Afa Ala Gly Ala Thr Leu Lys Gly Lys
580 585 590

Leu His Val Pro Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu
595 600 605
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Ala Pro Glu Pro Met !le Thr Phe Gly Phe Arg Ser Val Ser Leu Lys
610 615 620

Leu His Pro Lys Asn Pro Thr Tyr Leu Ile Thr Arg Gin Leu Ala Asp
625 630 635 640

Glu Pro His Tyr Thr His Glu Leu Ile Ser Glu Pro Ala Val Arg Asn
645 650 655

Phe Thr Val Thr Glu Lys Gly Trp Glu Phe Va! Trp Gly Asn His Pro
660 665 670

Pro Lys Arg Phe Trp Ala GIn Glu Thr Ala Pro Gly Asn Pro His Gly
675 680 685

Leu Pro His Glu Val lle Thr His Tyr Tyr His Arg Tyr Pro Met Ser
690 695 700

Thr lle Leu Gly Leu Ser Ile Cys Ala Ala Ile Ala Thr Val Ser Val
705 710 715 720

Ala Ala Ser Thr Tro Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr
725 730 735

Pro Tyr Arg Leu Thr Pro Asn Ala Arg Ile Pro Phe Cys Leu Ala Val
740 745 750

Leu Cys Cys Ala Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu
755 760 765

Asp His Leu Trp Asn Asn Asn GIn Gin Met Phe Trp lle GIn Leu Leu
770 775 780

lle Pro Leu Ala Ala Leu !le Val Val Thr Arg Leu Leu Arg Cys Val
785 ' 790 795 800

Cys Cys Val Val Pro Phe Leu Val Met Ala Gly Ala Ala Gly Ala Gly
805 _ 810 815

Ala Tyr Glu His Ala Thr Thr Met Pro Ser GIn Ala Gly !le Ser Tyr
820 825 830

Asn Thr Ile Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser lle
835 840 845

Thr Pro Thr Lys Iie Lys Leu lle Pro Thr Val Asn Leu Glu Tyr Val
850 855 860

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala lle Lys Cys Cys



7817212

865 870 - 875 880

Gly Ser GIn Glu Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gln Cys Lys
885 - 890 895

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 ‘ 805 910

Cys Asp Thr Glu Asn Thr Gin Val Ser Lys Ala Tyr Val Met Lys Ser
915 , 920 ' 925

Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

Ser Val GIn Ala Phe Leu Asn tle Thr Val Gly Glu His Ser Ile Val
945 950 955 960

Thr Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val
965 870 ' 975

Lys tie Thr Ata Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 985 990

Lys tle Val Gin Tyr Ala Gly Glu Ife Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005

Tyr Gly Ala Gly Gin Pro Gly Ala Phe Giy Asp Ile Gin Ser Arg
1010 1015 1020

Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu
1025 1030 1035

GIn Arg Pro Lys Ala Gly Ata lle His Val Pro Tyr Thr Gin Ala
1040 1045 1050

Pro Ser Gly Phe Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 ‘ 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro lle
1070 1075 1080

Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

lle Pro Asp Ala Leu Phe Thr Arg Vél Ser Glu Thr Pro Thr Leu
1100 1105 ‘ 1110

Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 1120 1125
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Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly

1130 - 1135 1140
Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155
Ala Ala Val Glu Leu Thr Glu GIn Gly Ser Ala Thr 1le His Phe
1160 ' 1165 1170
Ser Thr Ala Asn 1le His Pro Giu Phe Arg Leu GIn 1le Cys Thr
1175 1180 - . 1185
Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 1195 - 1200
Ile Val Thr His Pro Gln Tyr His Ala GIn Thr Phe Thr Ala Ala
1205 1210 1215
Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 A 1230
Ser Ala Val Ile ile Ile lle Giy Leu Val Lew Ala Thr 1le Vai
1235 . 1240 1245
Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1250 1255
10> 19
Q1> 3177
212> DNA
213> Artificial
Q20>
(223> VLP_VEEV VLP 519 vector-VEEV VLP
400> 19
atgttccegt tccagecaat gtatccgate caaccaatge cctatcgeaa cecgtteecs 60
gecccgegca geccctgett ccccagaace gacccttttc tgeceatgea ggtgcaggaa 120
ttaacceget cgafggctaa ccteacgttc aagcaacgcc gggacgrece acctgageesg 180
ccatcegcta atéaaccgaa gaaggaggcc tcgrcaaaaac agaaaggegg aggccaaggs 240
aagaagaaga agaacCaagg gaagaagaag gctaagacag ggccgcctaa tccgaaggca 300

cagaatggaa acaagaagaa gacCaacaag aaaccageta agagacagcg catggtcatg 360



aaattggaat
tetgtastces
gttctesccs
ccacagaaca
agctgecate
ggggccaage
‘gtgctegeag
aagggagtta
atgtgtctsc
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttecagactt
cegtatgaca
tctcgcceat
géggactcca
tatgaagtga
gtagagcaag
atgcacctcee
ggatcctcag
ggcgegcacaa
aaggagcagt

ctgcccaaag

ctgacaagac
gagggaagtt
cgcttaagac
tgcegeccea
ateggagcast
gagacagceg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttesc
cagctgttaa
agctaacecs
caatagcaat
cctegcagta
tgcacgegac
gtcacattsgt
tcaccatega
aatttaatcc
cgtgccaagt
cggectcaga
tcaccetgac
agatctccga
gcagagcata

cagcgggasc

gttcccaate

‘attcaggcce

gaagaaagca
tacattcaaa
tcaatatgaa
acgacccatt
aggatctageg
tactccagag
gacgttcccé
catgctcagc
gtgceeegea
cecttacatg
cgaggceagta
tgecctegat
cattaaagag
ggatggecac
atttaagaaa
tetaggcaga
ctacgcacat
agtggacagc
acctcectgat
gaccatcaac
tcggctgcag

caccttaaaa

80/212

atgttgeaag ggaagataaa

atgcatgteg
tccaaatace
tacacccatg
aatggecett
ctggataacc
acageccttt
aactgcgagc
tgtectcaac
gttaacgtte
aggaaaagea
gecagateca
aagagcgace
tccteceeca
ataccactac
gettatttce
gattccetca
gaactctata
gatgcacaga
agtttesttt
gegactagcy
aagacaaaac
aacgataast

ggaaaactgc

aaggcaagat
atctteagta
agaaacccca
tcacggtsce
aggeacgset
cagtcgtcat
aatggtcact
caccaatttg
acaacccgeg
gatccaccga
tcagatgtge
gecacgacgg
acttaaaggeg
atcaagtetce
tgcttaccag
gacactccte
cteatcecce
acagaggagc
ccttgageee
ccctegtaga
agttcagcca
ggetgtataa

atgtcccatt

cgectacgct
cgacaacgac
tgcagatgtsg
aggctattac
gaaaggagtt
getcectatt
gtgeaacgag
agteaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agtteggasc
ttatgttaga
caggaccatg
actctataca
gtgcccgsgcea
ctcgetecce
agaacacgga
ttatgtcgag
cagttccgga
atgcgagtet
gtgcaca?ag
ttctgacaaa

cttectesca

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380,
1440
1500
1560
1620
1680
1740

1800



gacggcaaat
gtetcactea
gagcctcact
gaaaaaggst
acagcacccg
taccctatet
gcagegtceta
acacctaacg
gccgagacca
attcaattec
tgctgtetee
gegaccacea
tacgcaccac
ttggagtace
ggatctcagg
gtttaccest
agcaaggcct
gcgcacacag
actaccetst
ggtcegettt

atctataatt

geaccgtgcce

aactgcacce

acacgcacsea

geeagtttgt

gaaatccaca

ccaccatcect

ccteectett

ctaggatace

cctgagagtc

teatccctct

tgectttitt

tgccgagcca

tccctatcag

tcacctgcca

aatgcactce

tcatgterge

acgtaatgaa

cctcagteca

atgtgaatgg

ccacageite

atgattttce

tctagcacca

taagaatcce

gctcatatct

atggggaaac

tegectacce

gegtttegtca

ttgcagatca

attttetcts

ctteeatcac

ggcegecttg

agtcatggce

agcgggaatce

cataacacca

ctacaaaaca

aacttacagg

tggtgcatat

atctgacgac

gecgttecte

agaaactcct

gacacccttt

tgagtateggg

caatccagaa cagtctcaag ctctgatcte

CCCaaagCag

gagcgatcca

cgteccatac

aagaaagata aagctccatc attgaaattt

aaccccattc gegccgaaaa ctgtectata

81/212

gaacctatga
acatatctaa
gaaccagcte
cacccgecga
cacgaggtga
att;gtgccg
agagttecet
getgteacttt
ctatggaaca
atcgtagtaa
ggcgecegeag
tcgtataaca
acaaagatca
ggaatggatt
ccteatgaac
tgctttiace
teccttgcee
aacatcacag
gtgaatttca
gatcgcaaaa
gcageacaac
tatgccaata
actcaggcac
accgecectt

gegteaattc

taaccttcge
tcacccgcca
ttaggaattt
aaagetttte
taactcatta
ccattgcaac
geetaactec
gctecscccg
ataaccaaca
ctcgcctect
8CECCBECEC
ctatagtcaa
agctgatace
caccagccat
agtgcaaagt
acactgagaa
atcatgctea
tgggagaaca
atgeegtcaa
tcetecagta
caggagcatt
ccaacctagt
cttceggttt
tcggatgcea

cattageett

tttcagatca

acttectgat

taccgtcace

ggcacaggaa

ttaccacaga

cgtttccett

ttacceggcta

cactgccceg

gatgttctag |

caggtecete

ctacgagcac
cagagcagec
tacagtgaac
caaatgctgc
cttcacagegg
cacccaagtc
égcatataaa
ctctattete
aataactaca
tgccggggag
tggagatata
getgcagaga
tgagcaatge
aatatataca

tgacattcce

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2540

3000

3060

3120

3180

3240

3300



gacgccttgt tcaccagegst gtcagaaaca
aacgagtgcg tgtattcttc ceactttest
aagtcaggca agtgcgcagt ccatgtgcca
gtcgagetaa ccgagcaage gteegsceact
gagttcagec tccaaatatg cacatcatat
aaagaccata ttgtgacaca ccctcagtat
aaaaccgcgt ggacgtgett aacatccctg
gecttegtec tgectactat tatggccatg
210> 20

Q11> 1259

212> PRT

213> Artificial

220>

82/212

ccgacacttt cagcgeccea atgcactctt

gggatcgeea cegtcaagta ctcgeccasec

tcagegactg ctaccctaaa agaagcagea

atccatttct cgaccgcaaa tatccacccg
gttacgtgca aaggtgattg tcaccccccg
catgcccaaa catttacagc cgcggtgtca
ctgegaggat cagccgtaat tattataatt

tacetegctga ccaaccagaa acataat

<223> VLP_VEEV VLP 519 vector-VEEV VLP

<400> 20

Met Phe Pro Phe Gin Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met Gln Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys GIn Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60

Lys Pro Lys Lys Glu Ala Ser Gln Lys GIn Lys Gly Gly Gly Gin Gly
65 70 75 80

Lys Lys Lys Lys Asn GIn Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 95

Asn Pro Lys Ala Gin Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110

3360

3420

3480

3540

3600

3660

3120

377



Gly Lys Arg Gln Arg Met Val Met Lys
115 120

Pro Ile Met Leu Glu Gly Lys 1le Asn
130 135

Gly Lys Leu Phe Arg Pro Met His Val
145 150 "

Val Leu Ala Ala Leu Lys Thr Lys Lys
165

Tyr Ala Asp Val Pro Gin Asn Met Arg
180 185

His Giu Lys Pro Gin Gly Tyr Tyr Ser
195 200

Tyr Glu Asn Gly Arg Phe Thr Val Pro
210 215

Asp Ser Gly Arg Pro Ile Leu Asp Asn
225 230

Val Leu Gly Gly Val Asn Glu Gly Ser
245

Met Trp Asn Glu Lys Gly Val Thr Val
260 265

Glu GIn Trp Ser Leu Val Thr Thr Met
275 280

Phe Pro Cys Ala Gln Pro Pro lle Cys
290 295

Thr Leu Ala Met Leu Ser Val Asn Val
305 310

Leu Leu Glu Ala Ala Val Lys Cys Pro
325

Glu Glu Leu Phe Asn Glu Tyr Lys Leu
340 345

Cys lle Arg Cys Ala Val Gly Ser Cys
355 360

Ata Val Lys Ser Asp Gly His Asp Gly

837212

Leu Glu Ser Asp Lys Thr Phe
125

Gly Tyr Ala Cys Vai Val Gly
140 '

Glu Gly Lys Ile Asp Asn Asp
155 160

Ala Ser Lys Tyr Asp Leu Glu
170 175

Ala Asp Thr Phe Lys Tyr Thr
190

Trp His His Gly Ala Val Gin
205

Lys Gly Val Gly Ala Lys Gly
220

Gln Gly Arg Val Val Ala lle
235 240

Arg Thr Ala Leu Ser Val Val
250 255

Lys Tyr Thr Pro Giu Asn Cys
270

Cys Leu Leu Ala Asn Val Thr
285

Tyr Asp Arg Lys Pro Ala Glu
300

Asp Asn Pro Gly Tyr Asp Glu
315 320

Gly Arg Lys Arg Arg Ser Thr
330 335

Thr Arg Pro Tyr Met Ala Arg
350

His Ser Pro lle Ala lle Glu
365

Tyr Val Arg Leu Gin Thr Ser
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370 375 380

Ser Gln Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr lle Lys Glu lle Pro Leu His GIn Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp Gily His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
485 470 475 480

Val Glu Gin Ala Cys GIn Val Tyr Ala His Asp Ala GIn Asn Arg Gly
485 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Gly Gly Ser Ser Val Thr Vai Thr Pro
515 520 ‘ 525

Pro Asp Gly Thr Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys
530 535 540

I1e Ser Glu Thr Ile Asn Lys Thr Lys GIn Phe Ser Gin Cys Thr Lys
545 550 555 560

Lys»Glu Gln Cys Arg Ala Tyr Arg Leu Gin Asn Asp Lys Trp Val Tyr
565 570 575

Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys
580 585 590

Leu His Val Pro Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu
595 600 605

Ala Pro Glu Pro Met Ile Thr Phe Gly Phe Arg Ser Val'Ser Leu Lys
610 : 615 : ' 620

Leu His Pro Lys Asn Pro Thr Tyr Leu lle Thr Arg GIn Leu Ala Asp
625 630 635 640
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Glu Pro His Tyr Thr His Giu Leu Ite Ser Glu Pro
645 650

Phe Thr Val Thr Giu Lys Gly Trp Glu Phe Val Trp
660 665

Pro Lys Arg Phe Trp Ala Gin Glu Thr Ala Pro Gly
675 680

Leu Pro His Glu Val lle Thr His Tyr Tyr His Arg
690 695 700

Thr 1le Leu Gly Leu Ser lle Cys Ala Ala Ile Ala
705 710 715

Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val
725 730

Pro Tyr Arg Leu Thr Pro Asn Ala Arg Ile Pro Phe
740 745

Leu Cys Cys Ala Arg Thr Ala Arg Ala Glu Thr Thr
755 760

Asp His Leu Trp Asn Asn Asn Gln Gin Met Phe Trp
770 775 780

lle Pro Leu Ala Ala Leu Ile Val Val Thr Arg Leu
785 790 795

Cys Cys Val Val Pro Phe Leu Val Met Ala Gly Ala
805 : 810

Ala Tyr Glu His Ala Thr Thr Met Pro Ser Gln Ala
820 825

Asn Thr Ile Val Asn Arg Ala Gly Tyr Ala Pro Leu
835 840

Thr Pro Thr Lys lle Lys Leu Ile Pro Thr Val Asn
850 855 . 860

Thr Cys His Tyr Lys Thr Giy Met Asp Ser Pro Ala
865 870 875

Gly Ser Gln Glu Cys Thr Pro Thr Tyr Arg Pro Asp
‘ 885 890

Ala Val Arg Asn
655

Gly Ash His Pro
670

Asn Pro His Gly
685

Tyr Pro Met Ser
Thr Val Ser Val
720

Ala Cys Leu Thr
735

Cys Leu Ala Val
750

Trp Glu Ser Leu
765

Ile Gin Leu Leu
Leu Arg Cys Val
800

Ala Gly Ala Gly
815

Gly tle Ser Tyr
830

Pro Ve Ser lle
845

Leu Glu Tyr Val
|le Lys Cys Cys
880

Glu GIn Cys Lys
- 895
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Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 905 | 910

Cys Asp Thr Glu Asn Thr Gin Val Ser Lys Ala Tyr Val Met Lys Ser
915 920 1925

Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

Ser Val GIn Ata Phe Leu Asn Ite Thr Val Gly Glu His Ser lle Vai
945 950 855 960

Thr Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val
965 970 975

Lys lle Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 985 990

Lys Ile Val GIn Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005

Tyr Gly Ala Gly Gin Pro Gly Ala Phe Gly Asp 1ie G!n Ser Arg
1010 1015 ' 1020

Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu
1025 1030 1035

GIn Arg Pro Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gin Ala
1040 1045 1050

‘Pro Ser Gly Phe Glu Gin Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 ~ 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro lle
1070 1075 1080

Arg Ala Glu Asn Cys Ala Val Gly Ser lle Pro Leu Ala Phe Asp
1085 1090 1095

Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu
1100 1105 1110

Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 1120 1125

Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

Lys Cys Ala Val His Val Pro Ser Giy Thr Ala Thr Leu Lys Glu
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1155

1170

1185

1200

1215

1230

1245

1145 1150

Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr [le His Phe
1160 1165

Ser Thr Ala Asn lle His Pro Glu Phe Arg Leu Gin Ile Cys Thr
1175 1180

Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 1195

[le Val Thr His Pro Gln Tyr His Ala Gin Thr Phe Thr Ala Ala
1205 1210

Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225

Ser Ata Val Ile {le fle {le Gly Leu Val Leu Ala Thr 1le Val
1235 1240

Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1250 1255

10> 21

Q1> 3177

<212> DNA

{213> Artificial

220> :
<223> VLP_VEEV VLP 538 vector-VEEV VLP

400> 21
atgtteccegt tccagecaat gtatccgatg cagccaatge

geceegegca geccctgegtt ccccagaacce gaccctttte
ttaacccgct cgatggctaa cctgacgtic aagcaacgee
ccatccecta atanaccgaa gaaggaggec tcgcaaaaac
aagaagaaga agaacCaagg gaagaagaag gcetaagacag
cagaatggaa acaagaagaa gaccaacaag aaaccageca
aaattggaat ctgacaagac gttcccaatc atgttgraag

tetgtegtce gaggraagtt attcaggcce atgcatsteg

cctatcecaa ccegttegeg

tggcgatgca ggtecaggaa

gegacgcgee acctgagees

48aaageeEeg agBCCaagee

geccgectaa tccgaaggca

agagacagcg catgetcatg

ggaagataaa cgectacgct

aaggtaagat cgacaacgac

60

- 120

180

240

300

360

420

480



gttcteacce
ccacagaaca
agetggeate
gggeccaags
gtgctgegag
aaggeagtta
atgtgtctec
aaaccagcag
ctgctggaag
aatgagtata
taccatagtc
cttcagactt
cggtatgaca
tctcgcccgt
gggeactcca
tatgaagtga
gtagagcaag
atgpacctcc
accgtgacac
tccegcacaa
aaggagcagt
ctgcccaaag
gacggcaaat
gtgtcactga

gagcectcact

cgcttaagac

tgceegccea

atggagcagt

gagacagcge

gtgtgaatea

ccgtgaagta

tceccaatet

agactttesgc

cagetgttaa

agctaacgcg

caatagcaat

cctegeagta

tgcacggeac

gtcacattsgt

tcaccatgga

aatttaatcc

cgtgccaagt

cgegcteaga

ctcectgateg

agatctccga

gcagagcata

Cagcgggasce

gecaccgtgce

aactgcaccce

acacgcacga

gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcage
gtecccegea
cccttacate
cgaggcagta
tggcetggat
cattaaagag
ggatgggcac
atttaagaaa
tgtagecaga
ctacgcacat
agtggacagc
gactagcsgce
gaccatcaac
tcgectacag
caccttaaaa
tctagcacca
taagaatccc

getcatatet
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tccaaatace
tacacccatg
aétgggcgtt
ctgegataacc
acagcecttt
aactgcgagc
tetectcaac
gttaacgtte
aggaaaagea
gecagatgea
aagagcgacg
tcectecasea
ataccactac
gettatttce
gattccgtca

gaactctata

gatgcacaga

agtttegttt
ctegtegaat
aagacaaaac
aacgataagt
ggaaaactgc
gaacctatga
acatatctaa

gaaccagetg

atcttgagta

dgaaacccca

tcacggtecc

agggacgeet

cagtcgteat

aatggtcact

caccaatttg

aCtaacccgeg

gatccaccega

tcagatgtgc

ggcacgacge

acttaaazse

atcaagtetc

tectteccag

gacactccte

ctcatccece

acagaggagc

ccttgagceg

gcgagtates

agttcagcca

gegtgtataa

atgtcccatt

taaccttceg

tcacccgeca

ttaggaattt

tgcagatete
aggctattac
gaaaggagtit
getcgctatt
gtegaacgag
agtgaccacc
ctacgacaga
ctacgatgag
geagetgitt
agttgeeagc
ttatgttaga
caggaccatg
actctataca
gteccceeca
ctegeteceg
agaacacgea
ttatgtcgag

cagttcagtce

ctccegagea

gtgcacaaag

ttctgacaaa

cttgcteeca

tttcagatca

acttgctgat

taccgteace

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1980



gaaaaaggst
acagcacccg
taccctatat
geagegtcta
acacctaacg
gccgagacca
attcaattgc
tgctetstcg
gegaccacea
tacgcaccac
ttggagtace
ggatctcage
gtitacccgt
agcaaggcct
gegeacacag
actaccgtst
ggtcegettt
atctataatt
caatccagai
cccaaageag
aagaaagata
aaccccatte
gacgccttat

aacgagtecg

gggagtttat

gaaatccaca

ccaccatcct

cctggctett

ctageatacc

cctegggagtc

teatccctcet

tecctttttt

tgccgageca

tccctatcag

tcacctgcca

aatgcactcc

tcatetsges

acgtaatgaa

cctcagtgca

atgtgaateg

ccacagcttg

atgattttce

cagtctcaag

gagcgatcca

aagctccate

gCgccgaaaa

tcaccagget

tetattctte

atggggaaac
tgegctaccg
gggtttétca
ttgcagatca
attttgtctg
cttggatcac
geccgccttg
agtcatggce
agcgggaatce
cataacacca
ctécaaaaca
aacttacage
tgetgcatat
atctgacgac
ggcgttecte
agaaactcct
gacacccttt
tgagtatees
ctctgatcte
cgtgccatac
attgaaattt
ctgtectgta
gtcagaaaca

ceactttget
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cacccgccea
cacgaggtga
atttgtecce
agagtfgcgt
gcigtecttt
ctatggaaca
atcgtagtea
gececcecag
tcgtataaca
acaaagatca
ggaatggatt
cctggtgaac
tecttttece
tgccttecee
aacatcacag
gtgaatttca
éatcgcaaaa
gcaggacaac
tateccaata
acfcaggcac
accgeeectt
gggtcaatte
ccgacacttt

geggatcgcca

aaagetttts
taactcatta
ccattgcaac
gectaactcee
gctecgecce
ataaccaaca
ctegectect
gegeceecsc
ctatagtcaa
agcteatacc
caccagecat
agtgcaaagt
acactgagaa
atcatectea
teggagaaca
atgeggtcaa
tcgtgcagta
caggagcatt
ccaacctagt
cttcegsttt
tcegatgcea
cattagectt
cagceeccea

cgetcaagta

gecacageaa
ttaccacaga
cgtttecgtt
ttaccgecta
cactgccces
gatgttcteg
caggtecete
ctacgagcac
cagagcagsc
tacagtgaac
caaatgctsc
cttcacages
cacccaagtc
agcatataaa
ctctattgtg
aataactgca
tecceeegag
tegagatata
gctgcagaga

tgagcaates

aatatataca

tgacattcce

atgcactctt

ctcegccagc

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420
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aagtcaggca agtgcgcagt ccatgtgeca tcagggactg ctaccctaaa agaagcagca

-gtcgagctaa ccgagcaage gtegeegact atccatttct cgaccgecaaa tatccacccg

gagttcagec tccaaatatg cacatcatat gttacgteca aagetgattg tcaccccccg

aaagaccata ttgtegacaca ccctcagtat cacgcccaaa catttacage cgcgetetea

aaaaccgcegt ggacegteggtt aacatccctg cteggaggat cagecgtaat tattataatt

gecttgetac tegectactat tgtgeccatg tacgtgetga ccaaccagaa acataat

Q10> 22

Q11> 1259
212> PRT

213> Artificial

<2207
<223> VLP_VEEV VLP 538 vector-VEEV

<400> 22

vLP

Met Phe Pro Phe Gin Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg

1 5

Asn Pro Phe Ala Ala Pro Arg Arg Pro
20 25

Phe Leu Ala Met GIn Val Gln Glu Leu
35 40

Thr Phe Lys Gln Arg Arg Asp Ala Pro
50 55

Lys Pro Lys Lys Glu Ala Ser Gin Lys
65 70

Lys Lys Lys Lys Asn Gin Gly Lys Lys
85

Asn Pro Lys Ala Gln Asn Gly Asn Lys
100 105

Gly Lys Arg Gln Arg Met Val Met Lys
115 120

Pro Ile Met Leu Glu Gly Lys lle Asn
130 135

10 15

Trp Phe Pro Arg Thr Asp Pro
30

Thr Arg Ser Met Ala Asn Leu
45

Pro Glu Gly Pro Ser Ala Asn
60

Gln Lys Gly Gly Gly GIn Gly
75 80

Lys Ala Lys Thr Gly Pro Pro

50 - 95

Lys Lys Thr Asn Lys Lys Pro
110

Leu Glu Ser Asp Lys Thr Phe
125

Gly Tyr Ala Cys Val Val Gly
140

3480

3540

3600

3660

3720

3777
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Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys fie Asp Asn Asp
145 150 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pro Gin Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val Gln
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 220

Asp Ser Giy Arg Pro Ite Leu Asp Asn GIn Gly Arg Val Val Ala lle
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu Gin Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 285

Phe Pro Cys Ala Gin Pro Pro lle Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu
305 310 315 320

Leu Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 335

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350

Cys lle Arg Cys Ala Val Gly Ser Cys His Ser Pro Iie Ala 1le Glu
355 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gln Thr Ser
370 375 380

Ser Gin Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gy Arg Thr Met
385 390 395 400
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Arg Tyr Asp Met His Gly Thr Ile Lys Glu lle Pro Leu His Gin Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His fle Val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Giu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu GIn Ala Cys Gin Val Tyr Ala His Asp Ala GIn Asn Arg Gly
485 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr
515 520 525

Ser Ata Leu Val Glu Cys Glu Cys Gly Ser Gly Gly Ser Gly Thr Lys
530 535 540

ile Ser Glu Thr {le Asn Lys Thr Lys Gin Phe Ser Gin Cys Thr Lys
545 550 565 560

Lys Glu Gln Cys Arg Ala Tyr Arg Leu Gln Asn Asp Lys Trp Val Tyr
565 570 575

Asn Ser Asp Lys Leu Pro Lys Ala Ata Gly Ala Thr Leu Lys Gly Lys
580 585 590

Leu His Val Pro Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu
595 600 : 605

Ala Pro Glu Pro Met [le Thr Phe Gly Phe Arg Ser Val Ser Leu Lys
610 615 620

Leu His Pro Lys Asn Pro Thr Tyr Leu {le Thr Arg GIn Leu Ala Asp
625 630 635 640

Glu Pro His Tyr Thr His Glu Leu !le Ser Glu Pro Ala Val Arg Asn
645 650 655

Phe Thr Val Thr Glu Lys Gly Trp Glu Phe Val Trp Gly Asn His Pro
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660 665 670

Pro Lys Arg Phe Trp Ala Gin Glu Thr Ala Pro Gly Asn Pro His Gly
675 680 685

Leu Pro His Giu Val |le Thr His Tyr Tyr His Arg Tyr Pro Met Ser
690 695 700

Thr Ile Leu Gly Leu Ser Ile Cys Ala Ala lle Ala Thr Val Ser Val
705 710 715 : 720

Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr
725 730 735

Pro Tyr Arg Leu Thr Pro Asn Ala Arg Ile Pro Phe Cys Leu Ala Val
740 745 750

Leu Cys Cys Ala Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu
755 760 765

Asp His Leu Trp Asn Asn Asn Gln GIn Met Phe Trp Ile Gin Leu Leu
770 775 780

Ile Pro Leu Ala Ala Leu Ile Val Val Thr Arg Leu Leu Arg Cys Val
785 780 795 800

Cys Cys Val Val Pro Phe Leu Val Met Ala Giy Ala Ala Gly Ala Gly
805 810 815

Ala Tyr Glu His Ala Thr Thr Met Pro Ser Gin Ala Gly Ile Ser Tyr
820 825 830

Asn Thr lle Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro Ile Ser Ile
835 840 845

Thr Pro Thr Lys lle Lys Leu Ile Pro Thr Val Asn Leu Glu Tyr Val
850 855 860

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala Ile Lys Cys Cys
865 870 875 880

Gly Ser Gin Glu Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gin Cys Lys
885 890 895

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 905 910

Cys Asp Thr Glﬁ Asn Thr GIn Val Ser Lys Ala Tyr Val Met Lys Ser
915 920 925
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Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

Ser Val Gln Ala Phe Leu Asn fle Thr Val Gly Glu His Ser Ile Val

945 950 _ 955 960

Thr Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val

965 970 975
Lys Ile Thr Ala Gly Pro Leu Ser Thr Alé Trp Thr Pro Phe Asp Arg
980 985 990
Lys lle Val GIn Tyr Ala Gly Giu Ile Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005

Tyr Gly Ala Gly GIn Pro Gly Ata Phe Gly Asp lie Gin Ser Arg
1010 1015 1020

Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu
1025 1030 1035

Gin Arg Pro Lys Ala Gly Ala tle His Val Pro Tyr Thr Gin Ala
1040 1045 1050

Pro Ser Gly Phe Glu Gln Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu tle Tyr Thr Asn Pro Ile
1070 1075 1080

Arg Ala Glu Asn Cys Ala Val Gly Ser lle Pro Leu Ala Phe Asp
1085 1090 1095

Ile Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu
1100 1105 1110

Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp

: 1115 1120 1125 '

Phe Gly Gly lle Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155

Ala Ala Val Glu Leu Thr Glu GIn Gly Ser Ala Thr [le His Phe

1160 1165 1170
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Ser Thr Ala Asn |le His Pro Glu Phe Arg Leu GIn 1lle Cys Thr

1175 1180 1185

Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 _ 1195 1200

{{e Yal Thr His Pro GIn Tyr His Ala GIn Thr Phe Thr Ala Ala |
1205 1210 1215

Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230

Ser Ala Val lle ile lle lle Gly Leu Val Leu Ala Thr |le Val
1235 1240 1245

Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn
1250 1255

210> 23

<211> 8416

<212> DNA

213> Artificial

220>
<223> VLP_CHI 520 vector

<400> 23

gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat teectcatet
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattace
gggtcattag ttcatagecc atatatégag ttcegegtta cataacttac getaaatgec
ccgectgget gaccgcccaa cgaccccege ccattgacgt caataatgac gtatgttece
atagtaacec caatagggac tttccattga cgtcaategs tegagtattt acgetaaact
gcccacttgg cagtacatca agtgtatcat atgccaagta cgcccectat tgacgtcaat
gacggtaaat ggcccgcctg geattatgee cagtacatga ccttatgega ctttccfact
tegcagtaca tctacgtatt agtcatcgct attaccatgg tgatecegtt ttgegcagtac
atcaafgggc gtegatageg gtttgactca cggegatttc caagtctcca ccecattgac
gtcaatgega gtttgttite grcaccaaaat caacgggact ttccaaaateg tcgtaacaac

tccgecccat tgacgcaaat geecegtage cgtgtaceet geeagetcta tataagcaga

60

120

180

240

300

360

420

480

540

600

660



getegtttag
agaagacacc
tactcattac
tttccatgeg
ccaccatgga
gggeeccacg
ggcaactcgc
agaagcctce
acgacccaaa
caggccgtag
atgaaggcaé
atgtgaageg
aatacgatct
cccacgagaa
gcegstteac
acaacaaage
ccctetecat
aagagtggag
ctcagcegce
ttgaggacaa
cteecccaccg
catatctasc
tggagcgcat

tcggeataaa

tgaaccgtca

geggaccgatc

tgccgcgcge

tettttetee

gttcatccce

ccctacaatt

ccagetgate

cagaaatceg

gCaaaagaag

ggagagaatg

agtgateesc

aactatcgac

tgaatgteca

aCCCBABRER

tatcccgacg

acgegteste

ggteacgtee

cctegeecte

ttgcacacce

cgtgatgaga

CCaaagacec

tcattgtect

cagaaatgaa

gacagatgac

gatcgcctee
cagceteesgt
gccaccagac
agtcaccetc
acgcaaactt
caagtaatta
tccgcagtcea
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc»
aatgcecgatce
cagataccag
tactataact
ggtgcaggca
gccategtec
aacaaagaca
ccestettst
tgctectacg
cccgsatact
agtactaage
gactgcegag

gCaacgeacg
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agacgccatc cacgctagttt tgacctecat

taacggteea gegcagteta gtetgagcag

ataatagctg acagactaac agactgttce

gtcgacacgt

tctataacag

gacctagace

acaaattgac

agcaaageca

aaaagaagcc

ttgaaaatga

teeteeesga

tggctaaact

tgcacatgaa

gegcatcacgg

agccegeaga

tageagegec

tcgtcacaaa

geetetteec

aaaaggaacc

accagctact

acaattttaa

aaggecattc

gaacgctgaa

gtgatcagat

aaggtaccaa

acgtccacag

catgcgcsce

gaagaagcag

gectcaaaag

ttgcatcttc

taaagtaats

gecctttaag

gtctegatgcee

agcagtecag

cagcgscasa

caacgaagst

aattacccct

aaacactaca

ggaaagcacc

aaaagcatceg

tetctataaa

gtgccacase

aatccaggtc

agccacgatt ggaccaaget gegctatate

atcgcgecce
ccccgacect
aggcagsacte
gtacctcaac
gegeegeaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcegteta
tcgaagttta
tattcaggag
ccgatctter
gceegeacee
gagggagceeg
ttceectect
ttececatsc
ctgacttgct
gecacaagac
cctatcgcat
tctttgcaga

gatagccata

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



cgccagegsa
ccgggaccat
gatttacgea
ctegteatagg
gcacgtacet
atactcctga
gctecggage
agggactgac
cagtcactaa
tcggsgacce
tgccaaaage
atcctgacca
aggagtegst
tcactteses
ctcatgetca
tagtcattat
tgtetgtate
ttcccttect
aggctgcgec
cgcteeccec
cectegettt
taacagtgat
acagecccat
ttgacfécat

gtacagcaga

cecggagcga
gggacacttt
cagcagaaag
tageggagagg
gcagagcace
ccgcaﬁgctg
atccescees
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tcecgacacte
gacacacaag
caacaacgaa
cccacatgag
gtcegtegce
cecacggcsc
gctcageete
atatctatge
cttgatcgte
tttagccgta
cccgaacace
ggtettegag
cacgtgcgag

gtgcaaggac

geegerattec
attcteegccc
atcagccaca
ttccactctc
gctgecacteg
atgacgcagc
cagacggtgc
aaagtgatca
tggcaataca
atccacatcc
acagtaactt
ttetcttacc
aaggagetta
ccatacaagt
ataatcttgt
tegtteatec
agatgcétta
ctatgctece
aacgaacagc
ctgtgcaact
atgagcatcg
gtgggagtac
atggagctac
tacaaaacte

aagagcctac

971/212

ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagtg
ataactgcaa
actccecttt
cattcccatt
acggaaaaaa
gtaacataeg
ccttgaccet
actgecceca
actattatga
ttctetceat
caccatatga
tcagaacgac
ageccctgtt
gtctgaaact
gtecccacac
cgtataagac
aatcagtcac
tcatccecte

cagactacag

ttcagcacce
aggagagacg
ccegticcat
tggtaaagag
agaggtgcat
cgtgaagatc
caactgcggt
aattgatcag
agtccceecgc
gegcaaacgte
ccaagtcacc
acaggaacca
gectactgag
gatgtctacg
getetaccec
getgeegcaca
attaacacca
caaggcesce
ctegttecag
ctteccatec
tgtgagcace
tcttgtcaac
cttggaacca
cccgtacete

ctgcaaggtce

tgcacgatca

ctgacagteg

catgaaccac

ttacctteca

atgcccccag

acagttaatg

ggctcaaace

teccatecte
aacgctgaac
acttgcagag
atgctectat
aattaccace
ggtctegagg
aacggtactg
actatgacts
gcagtgegaa
ggagccactg
acatattacg
getcttatee
tectgtaaga
tacgaacace
agaccggsgtt
acactgtcac
aagtgctete

tttacteeag

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2040
3000
3060
3120
3180
3240
3300
3360
3420
3480
3640

3600



tctacccatt
gcgaggcaca
cccacaccec
tagctgecta
gcccaatgte
tctacaacat
aaagtcgtac
cagcagcage
tgaaggqacg
acccggtaag
atgceegcctt
cagecctgcac
égaaaggtaa
tagaagtaga
agtttcgcet
aggaccacat
caacggcaat
cteccttaat
ctgctgtécc
ccctggaagg
gtctgagtag
attgegaaga
tgaagaatteg

acacaccetg

tatgtegesc
tetagagaaa
atcegcetce
cgctaacest
ctccgcctgé
geactaccca
accggaaagt
cacggtacat
aggagcatceg
agctgtaaat
tactaggstt
tcactcctee
atgtecagta
ggggaactcee
gcaagtgtec
agtcaattac
gtctiggete
tttaattgte
ttctagttsc
teccactece
gtetcattcet
caatagcageg
accegettee

tccacgcece

gecgectact
tctgaatett
gegaasgctee
gaccatgccg
acaccttttg
ccttttegce
aaagacgttt
gtaﬁcatact
ctacagcaca
tecectetee
gtcgatgcac
gactttgese
cattcgatea
cagctgcaaa
tccacacaag
ccagcatcac
cagaagatta
gtgctatecse
cagccatctg
actetcettt
attctesess
catgcteser
tcctegscca

tggttcttag

98/212

gettttecea
graaaacaga
gegtecttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcacc
cggcaccgtt
ggaacatacc
cctctgtaac
gcgtcgccaf
ccaacgecat
tatcettcte
tacactgcgc
acaccaccct
cgggaggagt
tegtcgtttag
ttetttegcce
cctaataaaa
gtegestsege
atgcgetessg
gaaagaagca

ttccagecce

cgcégaaaat
gtitecatce
ccaaggaaac
ggacgccaag
cgtgetgtac
aggacaattt
tcagttegta
atctgectte
cgetteccag
aatttccate
ggacatgica
catcaaatac
taccattcga
aacagccecteg
agccgcafgc
tegggtccag
aggattaatt
caggcactaa
ctecceegteg
tgaggaaatt
gcaggacagc
ctctatgget
ggcacatccc

actcatagga

acgcaattea
gcctacagag
aacattaccg
tttgtceteg
aaaggcgacg
getgacattc
ctacagagec
aagtattgec
attgcgacaa
gacatacces
tgcgaagtac
acagctagca
gaagcegacg
gcaagegcce
caccctecaa
gatatatcca
gtigctette
ggatctagat
ccttecttega
geatcgcatt
aageggeags
acccagstsc
cttctetete

cactcatagc

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040



tcaggagesc
tcatcagcce
getattaagt
catagaattt
tcaaagcttg
aattccacac
gagctaactc
gteccagete
ctcttecgct
atcagctcac
gaacatgtga
gttttteccat
gtgscgaaac
gegetetect
aagcgtegce
ctccaagetg
taactatcst
tggtaacage
gectaactac
taccttcega
tegttttttt
tttgatcttt
ggtcatgaga
taaatcaatc

tgaggcacct

tecgecttca
accaaaccaa
gcagagggag
taageccatg
gegtaatcat
aacatacgag
acattaattg
cattaatgaa
tectegctea
tcaaaggceg
gcaaaagecc
aggeteegee
ccgacaggac
gttcecgaccee
ctttctcata
ggctgtetac
cttgagtcca
attagcagag
ggctacacta
aaaagagtte
gtttgcaagc
tctacgsest
ttatcaaaaa
taaagtatat

atctcagcea

atcccacccg
acctagectc
agaaaatgcc
atttaaggcc
ggtcataget
ccgeaagcat
cettecgcte
tcggccaace
ctgactcact
taatacegtt
agcaaaagec
ccectgacga
tataaagata
teccecttac
getcacectg
acgaacccce
acccggtaag
cgaggtatgt
gaagaacagt
gtagctctte
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac

tctgtctatt

99/212

ctaaagtact
caagagtgee
tccaacatgt
atcatggcct
gtttcctete
aaagtgtaaa
actgeecgct
cgcegeeaga
gegetegete
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatcte
cetteageece
acacgactta
aggcegtect
étttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac

tcgttcatee

tgeagcegtc
aagaaattaa
gaggaagtaa
aagcttgaaa
tgaaattett
gcctegeets
ttccagtces
gecgetttec
gttceectec
tcagggeata
aaaaagecce
aatcgacect
cccectggaa
tecgecttte
agttceetat
gaccgetgcg
tcgccacteg
acagagttct
tgcgctetge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat

atagttecct

tctecectece
agcaagatag
tgagagaaat
ggagatagga
atccgctcac
cctaatgagt
gaaacctgtﬁ
gtattgesce
gecgageegt
acgcaggaaa
cettectesc
caagtcagag
gctecctest
tcccttcese
aggticattcg
ccttatccee
cagcagecac
tgaagteste
tgaagccagf
ctggtagcer
aagaagatcc
aagegatttt
aatgaagttt
gettaatcag

gactcceegt

5100

5160

5220

5280

- 5340

5400

5460

5620

5580

5640

5700

5760

5820

5880

- 5940

6000

6060

6120

6180

6240

- 6300

6360

6420

6480

6540



cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcets
atcaagecga
tccgatcett
gcataattct
aaccaagtca
acgggataat
ttceggecea
tegtgcacce
aacaggaage
catactcttc
atacatattt
aaaagtsgcca
gegtatcacg
catgcasgctc
ccgtcagggc
agagcagatt
cgcgttaaat
cccttataaa
gagtccacta

cgategccca

actacgatac
cgctcacceg
agtegtecte
gtaagtagtt
gtgtcacect
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgccac
aaactctcaa
aactgatctt
caaaateccg
ctitttcaat
gaatgtattt
ccteacetet
aggcccttte
ccgttgacse
gegtcagees
gtactgégag
tttigttaaa
tcaaaagéat
ttaaagaacg

ctacgtgaac

gegagegctt
ctccagattt
caactttate
cgecagttaa
cgteetttge
cceccatatt
agttggccec
tegccatcegt
agtgtatece
atagcagaac
ggatcttacc
cageatcttt
caaaaaageg
attattgaag
agaaaaataé
aagaaaccat
gggtcecece
tcacagcttg
gtettegceg
tgcaccataa
tcagctcatt
agcccgagat
tggactccaa

catcacccaa

100/ 212

accatctggc

atcagcaata

cgeetecate

tagtttecsc

tatggcttca

gtgcaaaaaa

agtgttatca

aagatgcttt

gcgaccgagt

tttaaaagte

getgtteaga

tactticace

aataaggece

catttatcag

acaaatagsg

tattatcate

tttceeteat

tctetaagesg

gtetcegesee

aattgtaaac

ttttaaccaa

aggettgagt

cgtcaaageg

atcaagtttt

cccagtecte

daccagccag

cagtctatta

aacgttetis

ttcagctece

geggttaget

ctcatggtta

tctgteacte

tectcttecc

ctcatcatte

tccagticga

agegtttcte

acacggaaat

gettattgtc

gttccgcaca

acattaacct

gacggtgaaa

gatgccgesa

tggcttaact

gttaatattt

tageccgaaa

gttettccag

Cgaaaaaccg

ttegestcea

caatgatacc
cCgeaageec
attettecce
ccattgctac
gttcccaacg
cctteegtcee
tggcagcact
gtgagtactc
ceecgtcaat
gaaaacgttc
tgtaacccac
getgagcaaa
giteaatact
tcatgagceg
catttﬁcccg
ataaaaatag
acctctgaca
gcagacaage
atgcegcatc
tettaaaatt
tcegcaaaat
tttggaacaa
tctatcaggs

geteccgtaa

6600

6660

6720

6780 .

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



agcactaaat
gaacgtegce
tgtagcestc
cecgtactat
aaataccgca
gtecgeecct
agtteggtaa
catggtctca
10>
Q1

212>
13

24
3762
DNA
Arti

<2207
223>

400> 24
atggagttca

ccacgeecta
ctegcccagc
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtea
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc

daaggacgeg

1017212

cgraacccta aaggrageec ccgatttaga

dgadaggaag ggaagaaage gaaagegaecs

acgctgcgceg taaccaccac acccgeccece

gettegcttte acgtatgcge tgtgaaatac

tcagececca ttcgccattc aggctecegca

cttcgctatt aceccagcty gegaaagese

cgccagegtt

actttc

ficial

tccceacgcea
caattcaagt
tgatctccesc
atcggaaaaa
agaagcaacc
gaatgtecat
tegectacac
tcegacaatsc
gtecacagat
agegegtacta
cgacgeetec

teetggccat

ttcccagtca

VLP_CHI 520 vector insert

aactttctat
aattégacct
agtcaacaaa
caagadgcaa
accacaaaag
gaaaattgaa
atgccteets
cgatctagct
accegtgcac
taactggcat
aggcaégccg

cgtcctagea

cgacgttgta

aacagaaggt

agaccacgtc

ttegaccatgec

aggcagaaga

aagccggcete

aatgattgca

gegggataaag

aaactgecct

atgaagtctg

cacggagcag

ggagacagcg

ggggccaacg

gcttgacgas
ggcgctages
cttaatecac
cgcacagatg
actgttesga
gatgtectac

aaacgacesc

accaaccccg
cacagaggca
gegcegtacce
agcaggcgcee
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagceggtc
atgcctcgaa
tgcagtattc
gcagaccgat

aaggtecccg

gaaagreeec
cgctgecaag
cgctacageg
cgtaaggaga
agegcgateg
aaggcgatta

cagtgaattc

accctgesgcc
ggctggecaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggagecces
cttcgacaac

cacegcecte

8040

8100

8160

8220

8280

8340
8400

8416

60
120
180
240
300
360
420
480
540
600
660

720



tccgtegtea
tegagecteg
ccgecttgca
gacaacgtga
taccgecaaa
ctagcteatt
cgcatcagaa
ataaagacag
gcgeaceces
accatgggac
acggacagca
ataggtages
tacgtecaga
cctgacceca
geaggatccg
ctgacaacca
actaatcaca
gaccgtaaag
aaagcaagaa
gaccatccga
tgggtgacac
tgegecaaca
ggtcacccac

attgtgtcee

cgtggaacaa
cccteecgst
caccctacte
tgagaccceg
gacgcagtac
gtectgacte
atgaagcaac
atgacagcca
agcgagecge
actttattct
gaaagatcag
agaggttcca
gcaccgctgc
cectgatgac
gcgggcagac
cagacaaagt
agaattggca
gaaagatcca
accctacagt
cactcttgte
acaagaagga
acgaaccata
atgagataat

tegcctegtt

agacatcgte
cttgtecctg
ctacgaaaag
atactaccag
taaggacaat
cggagaageg
ggacggaacg
cgattggacc
atfgcttgta
cgccegatec
ccacacatec
ctctegacca
cactgctgag
geagcagtct
getgcggtac
gatcaataac
atacaactcc
catcccattc
aacttacega
ttaccgtaac
ggttacctteg
caagtacteg
cttgtactat

cgtecttcte

1027212

acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatatct
cattcgtecc
ctgaaaatcc
aagctgeact
aggacttcag
cCcgaaaggag
acacacccgt
caacatgsgta
gagatagagg
ggcaacgtga
aagtgcaact
tgcaaaatte
cctttagtec
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgcagatgt
tatgagctsgt

tceategtee

ccectgagee
ctacattcce
gcaccttgcé
catcgctgac
ataaagccac
acagcecctat
aggtctettt
atatgeatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tegcatatecc
agatcacagt
gcgetgectc
atcagtegcca
cgcgcaacec
acgtgactte
tcaccatgcet
aaccaaatta
ctgaggetct
ctacgaaces
accccactat

gcacagcagt

agccgaagag
ctgctctcag
catgcttgag
tfgctctccc
aagaccatat
cgcattggag
gcagatceee
ccatacgcca
gatcaccgee
agtgeggattt
accacctgtg
ttgcagcace
cccagatact
taateggctec
aaacgageea
tectgcagtc
tgaactcgee
cagagtgcca
getgtateet
ccacgaggag
ggaggtcact
tactsctcat
gactgtagtc

gegaatgtegt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



gtgtgcgcac
ttcctgctcea
gegecatate
geegccttea
getittttag
gtgatcecea
cccategtat
tacatcacat
gcagagteca
ccatttatgt
gcacatgtag
accgcatceg
gectacgcta
atgtcctcce
aacatggact
cgtacaccsgeg
gcaggcacgg
gaacgaggag
gtaagagctsg
geetttacta
tecactcact
getaaatgte
gtagagegea
cgcgtgcaag

cacatagtca

ggcgcagatg
gectgctatg
tatggaacga
tcgtectete
ccgtaatgag
acacggtess
tegagatega
gegagtacaa
aggacaagag
8888CELCEL
agaaatctea
cetcgecgaa
acggtgacca
cctegacace
acccaccttt
aaagtaaaga
tacatgtacc
catcgctaca
taaattgcec
gegttgtcga
cctcégactt
caétacattc
actcccaget
tetgctecac

attacccage

cattacacca

ctgcgtcaga

acagcagecce

caactgtcte

catcegtece

agtaccgtat

getacaatca

aactgtcate

cctaccagac

ctactgettt

atcttegcaaa

geteegegte

tgccgtcaca

tttteacaac

tggcgcagga

cgtttatece

atactctcag

gcacacggca

tgteeggaac

tgcaccctet

tggegecetc

gatgaccaac

gcaaatatcce

acaagtacac

atcacacacc

103 /212

tatgaattaa
acgaccaage
ctettctegt
aaactcttgc
cacactgtga
aagactcttg
gtcacctteg
cceteccegt
tacagctgca
teceacecce
acagagttteg
ctttaccaag
gtaaaggacg
aaaatcgtes
agaccaggac
aacactcagt
gcaccatcte
ccgttcestt
ataccaattt
gtaacggaca
geecatcatca
geecgttacca
ttctcaacag
tececagcce

acccttgege

caccaggasc
cgeccacata
tgcagegctct
catgctects
gcgegtacea
tcaacagacc
aaccaacact
acgtgaagte
aggtctitac
aaaataceca
catcggecta
gaaacaacat
ccaagittet
tgtacaaagg
aatttggtea
tggtactaca
gcttcaagta
gccagattec
ccatcgacat
tgtcatecga
aatacacagc
ttcgagaage
ccctegcaag
catgccacce

tccaggatat

cactettcce

ttacgagect

tatcccecte

taagacccte

acacgtaaca

gegttacasc

gtcacttgac

ctgtegtaca

tggagtctac

attgagcgag

cagagcccac

taccgtagcet

cgtegeccca

cgacgtctac

cattcaaagt

gaggccagea

tteggctgaag

gacdaadccce

accggatgce

agtaccagcc

tagcaagaaa

ceacgtagaa

cgccgagttt

tccaaaggac

atccacaacg

2220
2280
2340
2400
2466
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600

3660



104 /212

gcaatgtctt geetecagaa gattacegga ggagtageat taattegttgc tgttectece

ttaattttaa ttgtgetect atgcetigtcg tttagcagee ac

210> 25

Q11> 1254
212> PRT

© 213> Artificial

220>
<223> VLP_CHI 520 vector

<400> 25

Met Glu Phe lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr {le Gin Val Ile Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gln Ala Gly Gin Leu Ala GlIn Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys GIn Arg GIn Lys Lys GIn Ala Pro GIn Asn Asp
65 70 75 80

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala GIn Lys Lys
85 50 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp. Lys Val Met Lys Pro Ala His Val Lys Gly Thr lle
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 ' 155 160

Asp Leu Giu Cys Ala Gin 11e Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

3720

3762



Lys Phe Thr His Glu Lys
180

Ala Val Gln Tyr Ser Gly
195

Lys Pro Gly Asp Ser Gly
210

Val Ala ile Val Leu Gly
225 230

Ser Val Val Thr Trp Asn
245

Gly Ala Glu Glu Trp Ser
260

Asn Thr Thr Phe Pro Cys
275

Glu Lys Glu Pro Glu Ser
290

Arg Pro Gly Tyr Tyr Gin
305 310

His Arg GIn Arg Arg Ser
325

Thr Arg Pro Tyr Leu Ala
340

Cys His Ser Pro lle Ala
355

Gly Thr Leu Lys lle Gin
370

Asp Ser His Asp Trp Thr
385 _ 390

Ala Asp Ala Glu Arg Ala
405

Thr tle Thr Gly Thr Met
420

Gly Glu Thr Leu Thr Val

105/212

Pro Glu Gly Tyr Tyr Asn Trp His His Gly
185 190

Gly Arg Phe Thr lie Pro Thr Gly Ala Gly
200 205

Arg Pro lie Phe Asp Asn Lys Gly Arg Val
215 220

Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
235 240

Lys Asp lle Val Thr Lys lle Thr Pro Glu
250 , 255

Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
265 270

Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
280 285

Thr Leu Arg Met Leu Glu Asp Asn Val Met
295 300

Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
315 320

Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
330 335

His Cys Pro Asp Cys Gly Glu Gly His Ser
345 350

leu Glu Arg lle Arg Asn Giu Ala Thr Asp
360 365

Val Ser Leu Gin lle Gly Ile Lys Thr Asp
375 380

Lys Leu Arg Tyr Met Asp Ser His Thr Pro
395 400

Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
410 ' 415

Gly His Phe Ile Leu Ala Arg Cys Pro Lys
425 430

Gly Phe Thr Asp Ser Arg Lys lie Ser His



106/212

435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lie Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu fle Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin Gln Ser Gly Asn
500 505 510

Val Lys tie Thr Val Asn Gly Ser Gly Gly Ser Gly Gly GIn Thr Val
515 520 525

Arg Tyr Lys Cys Asn Cys Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr
530 535 540

Asp Lys Val Ile Asn Asn Cys Lys Ile Asp GIn Cys His Ala Ala Val
545 550 555 560

Thr Asn His Lys Asn Trp GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn
565 570 575

Ala Glu Leu Gly Asp Arg Lys Gly Lys lle His lle Pro Phe Pro Leu
580 585 590

Ala Asn Val Thr Cys Arg Val Pro Lys Aia Arg Asn Pro Thr Val Thr
595 600 605

Tyr Gly Lys Asn Gin Val Thr Met Leu Leu Tyr Pro Asp His Pro Thr
610 615 620

Leu Leu Ser Tyr Arg Asn Met Gly Gin Glu Pro Asn Tyr His Glu Glu
625 630 635 640

Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val Pro Thr Glu Gly
645 650 655

Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin
660 665 670

Met Ser Thr Asn Gly Thr Afa His Gly His Pro His Glu Ile Ile Leu
675 680 685

Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val Ile Val Ser Val
690 695 700



1077212

. Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala Val Gly Met Cys
705 710 715 720,

Val Cys Ala Arg Arg Arg Cys lie Thr Pro Tyr Glu Leu Thr Pro Gly
725 730 735

Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val Arg Thr Thr
740 745 | 750

Lys Ala Ala Thr Tyr Tyr Glu Alé Ala Ala Tyr Leu Trp Asn Glu Gin
755 760 765

Gln Pro Leu Phe Trp Leu Gin Ala Leu {le Pro Leu Ala Ala Leu lle
770 775 780

Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu
785 790 795 800

Ala Phe Leu Ala Val Met Ser lle Gly Ala His Thr Val Ser Ala Tyr
805 810 815

Glu His Val Thr Val tie Pro Asn Thr Val Gly Val Pro Tyr Lys Thr
820 825 830

Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu Leu
835 840 845

GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys
850 855 . 860

Glu Tyr Lys Thr Val lie Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr
865 870 875 880

Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe
885 890 895

Thr Gly Val Tyr Pro Phe Met Trp Gly Giy Ala Tyr Cys Phe Cys Asp
900 905 910

Ala Glu Asn Thr Gin Leu Ser Glu Ala His Val Glu Lys Ser Glu Ser
915 920 925

Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala
930 935 940

Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly Asn Asn lle Thr Val Ala
945 950 955 960



1087212

Ata Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe
965 970 975

Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile
980 985 990

Val Val Tyr Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly
995 1000 1005

Ala Gly Arg Pro Gly Gin Phe Gly Asp Ile Gin Ser Arg Thr Pro
1010 1015 _ 1020

Glu Ser Lys Asp Val Tyr Ala Asn Thr Gin Leu Val Leu Gin Arg
1025 1030 1035

Pro Ala Ala Gly Thr Val His Val Pro Tyr Ser Gln Ala Pro Ser
1040 1045 1050

Gly Phe Lys Tyr Trp Leu Lys Giu Arg Gly Ala Ser Leu Gin His
1055 1060 1065

Thr Ala Pro Phe Gly Cys GIn 1le Ala Thr Asn Pro Val Arg Ala
1070 1075 1080

Val Asn Cys Ala Val Gly Asn Ile Pro lle Ser lle Asp lle Pro
1085 1090 1095

Asp Ala Ala Phe Thr Arg Val Val Asp Ala Pro Ser Val Thr Asp
1100 1105 1110

Met Ser Cys Glu Val Pro Ala Cys Thr His Ser Ser Asp Phe Gly
1115 1120 1125

Gly Val Ala lle lle Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys
1130 1135 1140

Ala Val His Ser Met Thr Asn Ala Val Thr lle Arg Glu Ala Asp
1145 1150 1155

Val Glu Val Glu Gly Asn Ser Gin Leu Gin [le Ser Phe Ser Thr
1160 1165 1170

Ala Leu Ala Ser Ala Glu Phe Arg Val GIn Val Cys Ser Thr GIn
1175 1180 1185 '

Val His Cys Ala Ala Ala Cys His Pro Pro Lys Asp His lle Val
1190 1195 1200

Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val Gin Asp lle Ser



1205

1210

109/212

1215

Thr fhr Ala Met Ser Trp Val Glin Lys lle Thr Gly Gly Val Gly

1220

Leu Ile Val Ata Val Ala Ala Leu lle Leu lle Val

1235

Val Ser
1250

210
Q1
Q12>
1

26

DNA
220>
223>

<400> 26
gaattcccat

ccaacattac
gggtcattag
'ccgcctggct
atagtaacec
geecacttgg
gacggtaaat
tggcagtaca
atcaatggec
gtcaatggga
tccgccecat
getegtttag
agaagacacc

tactcgttec

8485

Artificial

1225

1240

Phe Ser Arg His

1230

Val
1245

VLP74_11 (CHI VLP 532_NPNAx6) whole sequence

tgcatacgtt gtatccatat cataatatgt acatttatat

cgccatgtte
ttcatagcee
gaccgeccaa
caatagegac
cagtacatca
geccegectg
tctacgtatt
gtggatageg
gtttgtttte
tgacgcaaat
tgaaccgtca
gggaccgate

tgccgeecec

acattgatta
atatatggag
cgaccceeec
tttccattea
agtgtatcat
gcattatgcc-
agtcatcgct
gtttgactca
gcaccaaaat
gegeeetage
gatcgcctes
cagccteest

gcecaccagac

ttgactagtt

ttccecgtta

ccattgacgt

cetcaatggg

atgccaagta

cagtacatga

attaccateg

cggrgatttc

caacgggact

cgtetaceet

agacgccatce

taacgegteea

ataatagctg

attaatagta
cataacttac
caataatgac
tggaétattt
cgeceectat
ccttatggea
tgatgcestt
caagtctcca
ttccaaaate
gggagetcta
cacgetgttt
gegcagteta

acagactaac

Leu Cys

tggctcatgt
atcaattace
ggtaaatgsc
gtatettcce
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag

agactettce

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tttccategge
ccaccatgga
gegccccacg
ggcaactcec
lagaagcctcg
acgacccaaa
caggccetag
atgaaggcaa
atetgaageg
aatacgatct
cccacgagaa
geeggttcac
acaacaaagg
cceteteceet
aagagtggag
ctcagcegee
ttegaggacaa
cteeccaceg
- catatctage
fegagcecat
tcggeataaa
cgccagegsa
ccgggaccat
gatttacgga

ctgtgatagg

tcttttctec
gttcatcces
ccctacaatt
ccagetgate
cagaaatceg
gcaaaagaag
geagagaate
agtgatgesc
aactatcgac
teaatgteca
acccgageeg
tatcccgacg
acggeteste
geteacetee
cctegeccte
ttacacacce
cgtgatgaga
ccaaagacgc
tcattgtect
cagaaatgaa
gacagatgac
cgcggagcega
gggacacttt
cagcagaaag

tagegagage

agtcaccgtc
acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tecatgaaaa
tacgcatecc
aatgcegatc
cagatacceg
tactataact
ggtgcaggca
gecatcgtcee
aacaaagaca
ccgetettat
tectectace
cceggatact
agtactaage
gactgcgeag

gtaacggacg

agccacgatt

geeegattec

attctcgcec

atcagccaca

ttccactetce

110/212

gtcgacacgt gtegatcagat atcgcggceg

tctataacag aaggtaccaa ccccgacccet

gacctagacc

acaaattgac

agcaaaggeca

daaagaagec

ttgaaaatga

tgeteggeea

tgectaaact

tgcacatgaa

ggcatcaceg

agcceggaga

taggageegc

tcgtcacaaa

gectgttese

adaaaggaacce

accagctact

acaattttaa

aagggcatte

gaacgctgaa

ggaccaaget

ttgtaaggac

gatgcccgaa

catgcacaca

gaccacaaca

acgtccacag
catgcgcgce
gaagaagcag
ggctcaaaasg
ttgcatctic
taaagtaate
ggcctttaag
gtctgatecc
agcagtgcag
cagcgecaga
caacgaaget
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacage
aatccagstc
gegctatatg
ttcagcacce
aggagagacg
ccegttecat

teggtaaagag

aggcaggctg

gtacctcaac

gCgccgcaaa

aagaagaaac

gaagtcaagc

aaaccagcac
cggtegtcta
tcgaagttta
tattcaggag
ccgatcttce
geecgeacge
gagggagccg
ttcecctget
ttecgcatec
ctgacttact
gccacaagac
cctatcgeat
tctttecaga
gatagccata
tgcacgatca
ctgacagtee
catgaaccac

ttacctteca

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2340



geacgtacet
atactcctea
ggcagacegst
ccaacgcgaa
gatccaacega
geeatectec
acectgaact
cttgcagagt
tgctgctgta
attaccacga
gtctggaget
acggtactsc
ctatgactgt
cagtgegaat

gagecactgt

catattacega

ctettatece
gctgtaagac
acgaacacgt
gaccegstta
cactgteact
agtecteteg
ttactgeast

cgcaat teag

gcagagcace
ccgcacgctg
gcggtacaag
ccccaatect
gggactgaca
agtcactaat
ceeggaccet
gccaaaagea
tecteaccat
ggagtgggtg
cacttgesec
tcatggtcac
agtcattgte
gtgtgtgtgc
tcecttecte
ggctecsgcea
gctegecgce
cctgectttt
aacagtgatc
cagccccate
tgactacatc
tacagcagag
ctacccattt

cgaggcacat

gcteccacteg
atgacgcagc
tgcaactece
aacccaaatg
accacagaca
cacaagaatt
aaaggaaaéa
agaaacccta
ccgacactct
acacacaaga
aacaacgaac
ccacatgaga
tcestgecct
gcacggceca
ctcageetgc
tatctatgea
ttgatcetce
ttagcegtaa
ccgaacacge
gtettggaga
acgigcgagt
tgcaaggaca
atgtgessece

gtagagaaat

111/212

cteaggagat
agtcteggcaa
gtgectccee
ccaacccaaa
aagtgatcaa
ggcaatacaa
tccacatcece
cagtaactta
tetcttacce
aggaggttac
cétacaagta
taatcttgta
cgttegtsct
gatgcattac
tatgctgcest
acgaacagca
tgtecaacte
tgagcatceg
tgegagtace
tegagctaca
acaaaactgt
agagcctacc
gegectacte

ctgaatcttg

agaggtecat
cetgaagatc
aggaaacccg
cgccaaccee
taactgcaaa
ctceecttta
attcccatte
cggaaaaaac
taacatggsga
cttgaccete
ctggccecag
ctattatsag
tctgtcgate
accatateaa
cagaacgacc
geeeetgtte
tctgaaactc
tgcccacact
gtataagact
atcagtcacc
catccectee
agactacagc
cttttgceac

Caaaacagag

atgcccccag
acagttaate
aatgccaatc
aacectegte
atteatcagt
gtcccgegcea
gcaaacgtga
caagtcacca
caggaaccaa
cctactgaeg
atgtctacga
ctgtacccca
gtgggcacag
ttaacaccag

aaggcgecca

tegttecage

ttgccatgct

gtgagegcet

cttgtcaaca

ttggaaccaa

ccegtacgtga

tgcaaggtct

gccgaaaata

tttecatceg

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



cctacagasc
acattaccgt
ttetcetese
aaggcgacgt
gtgacattca
tacagaggcce
agtattegect
ttecgacaaa
acataccgga
gegaagtace
cagctagcaa
aagccgacgt
caagcgccga
accctecaaa
atatatccac
ttgctettac
gatctagatc
cttccttrac
catcgcattg
ageggeagea
cccaggtect
ttctctgtga
actcatagct

ctecctecct

ccacaccgca
agetgectac
cccaatgtcec
ctacaacatg
aagtcgtaca
agcagcagec
gaaggaacga
cccggtaaga
tgcggccttt
agcctgeact
gaaaggtaaa
agaagtagag
gtttcecete
ggaccacata
aacggcaate
teccttaatt
tectetgect
cctggaaget
tctgagtage
tteggaagac
gaagaattga
cacaccctgt
caggagggct

catcagccca

gcaagatagg ctattaagtg

112/212

tcegcgtegg cgaagetecg cegtectttac

gctaacgete
tccgecteea
gactacccac
ccggaaagta
acggtacatg
ggagcatcec
getetaaatt
actaggstig
cactcctecg
tgtgcagtac
gggaactccc
caagtgtgct
'gtcaattacc
tcttegetec
ttaatfgtge
tctagttecc
geeacteeca
tegtcattcta
aatagcaggc
cceggttect
ccacgcccct
ccgecttcaa
Ccaaaccaaa

cagagggaga

accatgccest
cacctttiga
cttttgecec
aagacgttta
taccatactc
tacagcacac
gegctetees
tcgatgcace
actttegese
attcgatgac
agctgcaaat
ccacacaagt
cagcatcaca
agaagattac
tgctatecat
agccatctat
ctetecttte
ttcteggess
atgctegeea
cctegeccag
gettcttagt
tcccaccege
cctagectec

gaaaatgcct

cacagtaaag
caécaaaatc
aggaagacca
teccaacact
tcaggcacca
gecaccettc
gaacatacca
ctctgtaacg
cgtegecate
caacgcegtt
atccttctea
acactgcsgca
caccaccctt
ggegaggagta
gtegtttasc
tgttteccce
ctaataaaat
tggegtgese
tgcegteeec
aaagaagcag
tccageecca
taaagtactt
aagagtgeea

ccaacatgtg

caaggaaaca
gacgccaagt
gtegtgtaca
geacaatttg
cagttggtac
tctggcttca
getteccaga
atttccatce
gacatgtcat
atcaaataca
accattcgag
acagcecteg
geegceatece
ggggtccage
geattaatteg
aggcactaag
tcceeegtsc
gaggaaattg
caggacagca
tctatgesta
gcacatcccee
ctcataggac
ggagegetct

agaaattaaa

aggaagtaat

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220

5280



gagagaaatc
gagataggat
tccgetcaca
ctaatgagteg
aaacctgtcg
tattgegcec
gcgageegta
cgcaggaaag
" gttecteece
aagtcagage
cteectegte
cccttegega
getegttcec
cttatccget
agcagecact
gaagtegtss
gaagccagtt
tegtagceet
agaagatccet
agggatttte
atgaagtttt
cttaatcagt
actcececgte

aatgataccg

atagaatttt
caaagctteg
attccacaca
agctaactca
tgccagetec
tettecgett
tcagctceact
aacatgtgag
tttttccata
tegcgaaacc
cgctctecte
agegtegcsc
tccaageteg
aactatcegtc
ggtaacaggé-
cctaactacg
accttcggaa
gettttttte
ttgatctftt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

cgagaiccac

aageccatea
cgtaatcate
acatacgagc
cattaattec
attaatgaat
cctegeteac
caaaggcgst
caaaaggcca
ggctccgcce
cgacaggact
ttccgaccct
tttctcatag
getgtetgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttes
tttecaagca
ctacgeggetc
tatcaaaaag
aaagtatata
tctcagegat
ctacgatacg

gctcaccgse

1137212

tttaaggcca
gtcatagcte
cggaagcata
gttgcectca
cggccaacgc
fgactcgctg
aatacggtfa
gcaaaaggcc
ccctegacgag
ataaagatac
geegcttace
ctcacgctgt
cgaaccccce
cccgetaaga
gaggtatsgta

aagaacagta

tagctcttea

gcagattacg
tgacgctcag
gatcttcace
tgagtaaact
ctgtctattt
ggagggctta

tccagattta

tcatgeccta

tttectetet

aagtgtaaag

ctecccgett

gcgeeegagag

cgctegeteg

tccacagaat

aggaaccgta

catcacaaaa

caggegttte

‘ggatacctgt

aggtatctca
gttcagecceg
cacgacttat
gecgetgecta
tttggtatct
tccegcaaac
cgcagaaaaa
tggaacgaaa
tagatcettt
tggtcteaca
cgttcatceca
ccatctggcec

tcagcaataa

agcttgaaag
gaaattgtta
cctgegstsc
tccagtegee
gegetttece
ttceegctace
caggegataa
aaaageccec
atcgacecte
ccectggaag
ccgcctttcet
gttcesteta
accgetgcsc
ceccactgec
cagagttctt
gegetetgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaateg
tagttgccte
ccagtgctec

accagecasc

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720



Cggaagegce
ttettgcces
cattgctaca
ttceccaacea
cttegetcect
ggcagcacte
tgagtactca
gecgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccccga
taaaaataeg
cctctéacac
cagacaagcec
tgcggcatca
gttaaaattc
cggcaaaatc
ttggaacaag
ctatcaggec

gteccetaaa

114/212

gagcgcagaa gteetectge aactttatcee

gaagctagag
gecatcstge
tcaaggcgag
ccgatcatte
cataattctc
accaagtcat
cgggataata
tcgggecgaa
cgtgcacccea
acageaagec
atactcttee
tacatatttg
aaagteccac
cgtatcacga
atgcagetcee
cgtcaéggcg
gagcagatig
gegttaaatt
ccttataaat
agtccactat
gatggcccac

gcactaaatc

aaagecgece aacgtgecea

gctegcaagt

gtagcegtca

taagtagttc
tgtcacectc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegecaca
aactctcaag
actgatcttc
aaaatgccec
tttttcaata
aatgtattta
ctgacgtcta
ggcccttteg
cgttgacest
cgtcagcggg.
tactgagast
tttgttaéat
caaaagaata
taaagaacet
tacgtgaacc
ggaaccctaa
gaaaggaagg

cgctececet

gccagttaat
gtcgtttast
ccccatgttg
gttgecceca
gecateegta
gtgtategceg
tagcagaact
gatcttaccg
agcatcttit
aaaaaageea
ttatteaagc
gaaaaataaa
agaaaccatt
ggtcgcecst
cacagcttgt
tetteecess
gcaccataaa
cagctcattt
gcccgagata
ggactccaac
atcacccaaa
agggagecce
gaagaaagce

aaccaccaca

geetecatee

agtttgceca

atgecttcat

tgcaaaaaag

gtegttatcac

agatgetttt

cgaccgagtt

ttaaaagtsc

ctgtteagat

actttcacca

ataagegcga

atttatcage

caaatageeg

attatcatga

ttcggteate

ctgtaagceg

tgtceseect

attgtaaaceg

tttaaccaat

gegtteagte

gtcaaagese

tcaagttttt

cgatttagag

aaageagcee

ccecgcecegeec

agtctattaa
acgttgttsc
tcagctcceg
cggttagctc
tcatgettat
ctegtgactge
getettacce
tcatcatteg
ccagttcgat
gegtttctee
cacggaaatg
gttattetct
ttcecgegcac
cattaaccta
acggtgaaaa
atgcegegag
gecttaacta
ttaatatttt
ageccgaaat
ttettccagt
gaaaaaccet
teegetceag
cttgacgees
gegctageee

ttaatgcgce

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



115/212

gotacagggc gegtactateg gttectttea cgtatgeget gtgaaatacc gecacagatec

gtaaggagaa aataccgcat cagegcgecat tegecattca gectegcegcaa ctgttgggaa

gegceatcgg tgcgegecte ttcgetatta cgccagctgé cgaaaggege atgtecteca

aggcgattaa gttegggtaac gecagegttt toccagtecac gacgtigtaa aacgacggcee

agtgaattcc atggtctcaa cttte

Q100
QD
a¥
Q1P

27

DNA
<2207
223>

<400> 27
atggagttca

ccacgeecta
ctegeccage
cctcgcagaa
¢caaagcaaa
égtagggaga
ggcaaagtea
aagggaacta
gatcttgaat
gagaaacceg
ttcactatcc
aaaggacees
tccgtegtea

tegagectes

3831

Artificial

tcccgacgea
caattcaagt
tgatctccec
atcggaaaaa
agaagcaacc
gaatgtecat
tgeggctacsc
tcgacaatge
gtgcacagat
aggggtacta
cgacgestec
tggtggccat
cgtggaacaa

cccteecegt

VLP74_11 (CHI VLP 532 NPNAx6) CHIKV-NPNAx6 sequence only

aactttctat aacagaagegt accaaccccg accctgggcee

aattagacct

agtcaacaaa

Caagaagcaa

accaCaaaag

gaaaattgaa

ategcctegte

cgatcteget

accggtecac

taactggcat

aggcaagccg

cgtcctagea

agacatcgtc

cttgteccte

agaccacegtce

ttegaccatge

aggcagaaga

aagcceggcte

aatgattgca

gegegataaag

aaactggcct

atgaagtcte

cacggagceag

ggagacagcg

gggeccCaacg

acaaaaatta

ttggcaaaca

cacagaggca
gcgcggtace
agcaggcegcee
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcegaa
tgcagtattc
gcagaccgat
aaggtecccg
cccctgages

ctacattcce

ggctggecaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgte
étctaaatac
gtttacccac
aggaggecces
cttcgacaac
cacggeccte
agccgaagag

ctectctcag

8280
8340
8400
8460

8485

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

840



ccgcctteca
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gregaceces
accatgegac
acggacagcea
.ataggtaggg
tacetgcaga
cctgaccgca
acggtecegt
gcgaaccceca
aacgagegac
gctgcagtica
gaactcgeeg
agagtaccaa
ctetatccte
cacgaggasgt
gaggtcactt
actgctcatg
actgtagtca
-geaatetete

actgttcect

caccctecte
tgagacccee
gacgcagtac
gtcctgacts
atgaagcaac
atgécagcca
agcgageees
actitattct
gaaagatcag
agaggtticca
geaccsectac
cgctgatgac
acaagtgcaa
atgctaacce
tgacaaccac
ctaatcacaa
accgtaaagg
aagcaagaaa
accatccgac
ggetgacaca
ggggcaacaa
gtcacccaca
ttgtatcget
tetgcgeace

tcctectcag

ctacgéaaag
atactaccag
taaggacaat
Cggagaageg
ggaCggaaceg
cgattggace
attgctigta
cgccpgatgc
ccacacatgc
ctctegacca
cactgctgag
gcagcagtet
ctecggteec
aaatgccaac
agacaaagte
gaattggcaa
aaagatccac
ccctacagta
actcttgtet
caagaaggag
cgaaccatac
tgagataatc

gecctegtte

gegeagatgc

cctgctatse

116/212

gaaccegaaa gcaccttecg catgettgag

ctactaéaag
tttaatgtct
cattcgtace
ctgaaaatce
aagctgecect
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaécgtga
tccggaggaq
ccaaacgeca
atcaataact
tacaactcce
atcccattec
acttacgeaa
taccgtaaca
gttaccttiga
aagtacteec
ttgtactatt
gtgcttctet
attacaccat

tgcgtcagaa

catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tecatatecc
agatcacagt
acccgaatec
accccaacgc
géaaaattga
ctttagtcece
cattgecaaa
aaaaccaagt
tgegacagea
ccetecctac
cgcagatgtc
atgagctgta
ceatggtese
atgaattaac

Cgaccaaggc

ttgctctece
aagaccatat
cgcattegag
gcagatcgee
ccatacgceca
gatcaccess
agteggattt
accacctgte
ttecagcacg
cccagatact
taatgeecag
caatcccaac
tegtgeatcc
tcagtgecat
gcgcaacget
cgtgacttec
caccatgctg
accaaattac
teageetcte
tacgaacget
ccccactate
cacagcagte
accaggagce

ggccacatat

800

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2340



tacgagectg
atcccgcteg
aagaécctgg
cacgtaacag
gettacagce
tcacttgact
tgtggtacag
ggagtctace
ttgagcegage
agagcccaca
accgtagcte
gtgggcccaa
gacgtctaca
attcaaagtc
aggccagcag
tggctgaage
acaaaccégg
ccgeatgcee
gtaccagect
agcaagaaag
gacgtagaag
gccgagtttc
cCaaaggace

tccacaacgg

cegcatatcet
ccgecttgat
cttttttage
tgatcccgaa
ccatgetgtt
acatcacgteg
cagagtecaa
catttatgte
cacatgtaga
ccecatceec
cctacgctaa
tgtcctecec
acatggacta

gtacaccgga

»caggcacggt

aaCgaggagc

taagagetet

cctttactag

geactcacte

gtaaatsgtgc

tagaggggaa

gegtgcaagt

acatagtcaa

caatgtcttsg

atggaacgaa
cgtecetgtge
cetaatgagc
cacestesgea
ggagatgeag
cgagtacaaa
ggacaagage
gegceecece
gaaatctgaa
gtcggcgaag
cggtgaccat
ctegacacct
cccacctttt
aagtaaagac
acatgtacca
atcgctacag
aaattgesct
gettgtcgat
ctcegacttt
agtacattcg
ctcccagete
gtectccaca
ttacccagca

gegtgcagaag

117/212

cagcagecce
aactgtctea
atcggtecce
gtaccgtata
ctacaatcag
actgtcatcce
ctaccagact
tactectttt
tcttgcaaaa
ctcesegtec
geegteacag
ttteacaaca
ggrgcaggaa
gtttatgcca
tactctcage
cacacggcac
gtgeggaaca
geaccctetg
gggegcgtceg
atgaccaacg
caaatatect
caagtacact
tcacacacca

attacggeag

tettcteett
aactcttagcc
acactgteag
agactcttst
tcaccftgga
ccteecegta
acagctgcaa
gcgacgeega
cagagtitec
tttaccaage
taaaggacgc
aaatcgtgst
gaccaggaca
acactcagtt
caccatctgg
cegttcestte
taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacage
gCECagecec
cccttegest

gagtaggatt

geaggctett
atgctgctet
cecgtacgaa
caacagaccg
accaacactg
cgtgaagtec
gegtctttact
aaétacgcaa
atcgacctac
aaacaacatt
caagtttgte
gtacaaaggc
atttgetsac
getactacag
citcaagtat
ccagattgce
catcgacaia
gtcatgcgaa
atacacagct
tceagaagee
cctggcaagc

atgccaccct

ccaggatata

aattgttact

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
3360
3420
3480‘
3540
3600
3660
3120

3780



1187212

gttectgeet taattttaat tgtggtecta tecegtgtcgt ttagcagsca ¢

210> 28

ey oen
212> PRT

213> Artificial

220>

223> VLP74 11 (CHI VLP 532 NPNAx6) amino acid sequence

<400> 28

Met Glu Phe lie Pro
1 5

Arg Pro Trp Ala Pro
20

Arg Pro Gin Arg GIn
35

Asn Lys Leu Thr Met
50

Arg Lys Asn Lys Lys
65

Pro Lys Gin Lys Lys
85

Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
10 15

Arg Pro Thr ile Gin Val ile Arg Pro Arg Pro
25 30

Ala Gly GIn Leu Ala Gln Leu ile Ser Ala Val
40 45

Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
55 60

Gin Arg Gin Lys Lys Gln Ala Pro Gin Asn Asp
70 75 80

Gln Pro Pro Gin Lys Lys Pro Afa Gin Lys Lys
90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp

100

Cys Ile Phe Glu Val
115

Leu Val Gly Asp Lys
130

Asp Asn Ala Asp Leu
145

Asp Leu Glu Cys Ala
165

Lys Phe Thr His Glu
180

105 110

Lys His Glu Gly Lys Vai Met Gly Tyr Ala Cys
120 125

Val Met Lys Pro Ala His Val Lys Gly Thr lle
135 140

Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
150 155 160

Gin lle Pro Val His Met Lys Ser Asp Ala Ser
170 175

Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
185 190



1197212

Ala Val Gin Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ala {le Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp Ile Val Thr Lys lie Thr Pro Glu
245 250 : 255

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Afa Ser Leu Thr Cys Ser Pro
305 310 - 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Ile Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys |le Gln Val Ser Leu Gin Ile Gly Ife Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 © 390 395 400

Ala Asp Ala Glu Arg Ala Giy Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415

Thr tte Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Vai Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu



1207212

450 455 460

Arg Phe His Ser Arg Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 | 480

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu fte Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gln Gin Ser Gly Asn
500 505 510

Val Lys {le Thr Val Asn Gly GIn Thr Val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser
545 . 550 555 560

Asn Giu Gly Leu Thr Thr Thr Asp Lys Val iie Asn Asn Cys Lys lle
565 570 575

Asp Gin Cys His Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn
580 585 590

Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys -
595 600 605

ile His Ile Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys
610 ‘ 615 620 ‘

Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr Met Leu
625 630 635 640

Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gin
645 650 655

Glu Pro Asn Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr
660 665 670

Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu
675 680 685

Pro Tyr Lys Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly
690 695 700

His Pro His Glu Ile Ite Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met
705 710 715 720



1217212

Thr Val Val Ile Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val

725 730

735

Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr

740 745

750

Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu

755 760

Leu Cys Cys Val Arg Thr Thr Lys Ala Ala
770 775

Ala Tyr Leu Trp Asn Glu Gln Gin Pro Leu
785 790

Ile Pro Leu Ala Ala Leu Ile Val Leu Cys
805 810

Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu
820 825

Ala His Thr Val Ser Ala Tyr Glu His Val
835 840

Val Gly Val Pro Tyr Lys Thr Leu Val Asn
850 855

Met Val Leu Glu Met Glu Leu Gln Ser Val
865 870

Ser Leu Asp Tyr lle Thr Cys Glu Tyr Lys
885 890

Tyr Val Lys Cys Cys Gly Thr Ata Glu Cys
900 805

Asp Tyr Ser Cys Lys Val Phe Thr Gly Val
915 920

Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn
930 935

His Val Glu Lys Ser Glu Ser Cys Lys Thr
945 950

Arg Ala His Thr Ala Ser Ala Ser Ala Lys
965 970

Thr

Phe

795

Asn

Ala

Thr

Arg

Thr

875

Thr

Lys

Tyr

Thr

Glu

955

Leu

765

Tyr Tyr Glu Ala Ala
780

Trp Leu Gin Ala Leu
800

Cys Leu Lys Leu Leu
815

Val Met Ser lle Gly

830

Val lle Pro Asn Thr
845

Pro Gly Tyr Ser Pro
860 ‘

Leu Glu Pro Thr Leu
880

Val Ile Pro Ser Pro
895

Asp Lys Ser Leu Pro
910

Pro Phe Met Trp Gly
925

Gin Leu Ser Glu Ala
940

Phe Ala Ser Ala Tyr
960

Arg Val Leu Tyr Gln
975



122/212

Gly Asn Asn Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val
980 985 990

Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp
995 1000 1005

Thr Pro Phe Asp Asn Lys lle Val Val Tyr Lys Gly Asp Val Tyr
1010 1015 1020

Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln Phe
1025 1030 1035

Gly Asp lle GIn Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala
1040 1045 1050

Asn Thr Gln Leu Val Leu Gin Arg Pro Ala Ala Giy Thr Val His
1055 1060 1065

Val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys
1070 1075 1080

Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys Gin
1085 1090 1095 '

Iie Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn
1100 1105 1110

[1e Pro Ile Ser lle Asp Ile Pro Asp Ala Ala Phe Thr Arg Val
1115 1120 1125

Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Giu Val Pro Ala
1130 - N3 1140

Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala lle lle Lys Tyr
1145 1150 1155

Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr Asn
1160 1165 1170

Ala Val Thr Ile Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser
175 | 1180 1185

GIn Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu Phe
1190 1195 1200

Arg Val Gln Val Cys Ser Thr GIn Val His Cys Ala Ala Ala Cys
1205 1210 1215

His Pro Pro Lys Asp His lle Val Asn Tyr Pro Ala Ser His Thr



1220

1225

1237212

1230

Thr Leu Gly Val Gin Asp Ile Ser Thr Thr Aia Met Ser Trp Val

1235

Gln Lys
1250

Ile Thr Gly Gly Val

1240

1255

1245

- 1260

Gly Leu Ile Val Ala Val Ala Ala

Leu Ile Leu Ile Val Val Lev Cys Val Ser Phe Ser Arg His

1265

210> 29
Q1
A2
213

DNA

<220>
223>

<400> 29

8713

Artificial

1270

gaattcccat tegcatacgtt gtatccatat

ccaacattac
gegtcattag
ccgcctgect
atagtaacsc
geecactteg
gacggtaaat
tggcagtaca
atcaatggec
gtcaatggea
tccgecccat
gctegtttag
agaagacacc

tactcgttac

cgccatgtty
ttcatagcce
gaccgeccaa
caatagggac
cagtacatca
ggéccgcctg
tctacgtatt
gtggatagce
gtttgtttts
tgacgcaaat
tgaaccgtca
gggaccgatc

tgccgegesc

acattgatta

atatatggag

cgacccccec

tttccattga

agtgtatcat

gecattatgcc

agtcatcect

gtttgactca

gcaccaaaat

geecggtags

gatcgccteg

cagcctecat

gccaccagac

VLP78_11 (CHI VLP 532 NPNAx25) whole

cataatatgt
ttgactagtt
ttccgcetta
ccattgacgt
cgtcaatgee
atgccaagta
cagtacatga
attaccatgg
cgggratttc
caacgggact
cgtatacest
agacgccatce
taacegtega

ataatagcte

1275

seguence

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttateega
tgatgcestt
caagtctcca
ttccaaaatg
gggaggtpta
cacgetgttt
gggcagtgta

acagactaac

tegectcatet

atcaattacg

ggtaaatgee

gtatgttcee

acggtaaact

tgacgtcaat

ctttectact

ttegcagtac

ccccattegac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tttccategr
ccaccatgga
gegececcace
ggcaactege
agaagectceg
acgacccaaa
caggccgtag
atgaagecaa
atgtgaagee
aatacgatct
cccacgagaa
geegegttcac
acaacaaagg
cccteteeagt
aagagtggag
ctcagecegece
ttgaggacaa
cteececaccg
catatctagc
tggagcgcat
tcgggataaa
cgccagceeea
ccgggaccat
gatttacgea

ctgtgatagg

tettttctac
gttcatcece
ccctacaatt
ccagetgate
cagaaatceg
gcaaaagaag
geagagaatg
agtgategec
aactatcgac
tgaatgteca
accceagese
tatcccgacg
acgegtegte
getgacetee
cctegeecte
ttgcacaccc
tgtgatgaga
ccaaagacgc
tcattgtect
cagaaatgaa
gacagatgac
cgcggagcea
gegacacttt
cagcagaaag

tagggagage

124 /212

agtcaccegtc gtcgacacet gtgatcaéat

acgcaaactt
caagtaatta
tccecagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgce
aatgccgatce
cagatacceeg
tactataact
ggtecageca
gecatcegtee
aacaaagaca
ccggtettet
tectgctaceg
cccggatact
agtactaage
gactgcggag
gcaacgegace
agccacgatt
gceggattee
attctcgccc
atcagccaca

ttccactctce

tctataacag

gacctagacce

acaaattgac

agCaaagseca

aaaagaagce

ttgaaaatga

teegtegeeea

tggctaaact

tgcacateaa

ggcatcaceg

agccgeeaga

taggagegec

tcgtcacaaa

geetgttese

daaaggaacc

accagctact

acaattttaa

aagggcattc

gaacgctgaa

ggaccaagct

ttgtaaggac

gatgcccgaa

catgcacaca

gaccacaaca

aaggtaccaa
acgtccacag
catgcecgce
gaagaagcag
ggctcaaaag
ttgcatctte
taaagtaate
gecctttaag
gtctgatece
agcagtgcag
cagceecaga
caacgaaget
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacage
aatccaggtc
gegctatatg
ttcagcacce
aégagagacg
ccegttecat

tegtaaagag

atcgcegecce
cccegacect
aggcagectg
gtacctcaac
gegccgeaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtegtceta
tcgaagttta
tattcaggag
ccgatcttce
geccgeaceg
gagggagccg
ttccectect
ttegcgcatec
ctgacttact
gccacaagac
cctatcgceat
tctttecaga
gatagccata
tgcacgatca
ctgacagteg
catgaaccac

ttacctteca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



gcacgtacet
atactcctga
ggcagacget
ccaacgcgaa
caaacgccaa
caaaceccaa
ctaacgctaa
ccaacgccaa
gactgacaac
tcactaatca
gegaccegtaa
caaaagcaag
ctgaccatce
agtgegtgac
ctteggecaa
atggtcéccc
tcattgtgtc
gtetetecec
ccttectect
ctecgecata
tegccgectt
tegctttttt
cagtgatccec.

geeccateggt

gcagagcacc
ccgeacecte
geeggtacaag
ccccaacgct
cccgaatece
ccccaacect
tcccaacgca
cccgaacgcet
cacagacaaa
caagaattese
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
geteeccteg
acggcgcaga
cagcctgcta
tctatggaac
gatcgtcctg
ageegtaatg
gaacacgete

gttegagatg

125/212

getgccactg ctgaggagat agaggtgcat atgcccccag

atgacgcage

agtctgecaa

cgtgaagate

acagttaats

tecaactgcg etgectcceg aggaaacccg aatgecaate

aaccccaacg
aatcccaaceg
aatccaaacg
aatcccaate
aacccgaacg
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttcgtecttc
tgcattacac
tectecgtea
gaacagcage
tgcaactgtc
agcatceete
ggagtaccgt

gagctacaat

ccaatccgaa

Cgaaccccaa

ccaaccctaa

ctaatccgaa

ctaatcccaa

actgcaaaat

ccectttagt

tcccattese

gaaaaaacca

acatgggaca

tgaccgtecce

geccgeagat

attatgaget

tetcgatest

catatgaatt

gaacgaccaa

ccctgttcte

tgaaactctt

cccacactet

ataagactct

cagtcacctt

tgcaaacceg
tgctaaccca
tgccaatece
cegcgaaccct
cgcceetgea
tegatcagtac
cccgegeaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagegt
gtctacgaac
gtacéccact
gegcacagca
aacaccagga
ggcegccaca
gttecaggct
gccatgctec
gagcgcegtac
tgtcaacaga

ggaaccaaca

aacgttgacc

aatgccaace

aacgcgaate

aatgcaaacc

tccaacgags

catgctgcag

gctgaactceg

tgcagagtiec

ctgctgtate

taccacgage

ctggaggtcea

ggtactectc

atgactgtag

gteggaatst

geecactgtte

tattacgagg

cttatccege -

tgtaagaccc

gaacacgtaa

ccgegttaca

ctgtcacttsg

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



actacatcac

cagcagagtg caaggacaag

acccatttat
agegcacatgt
acaccgceatc
ctgcctacge
caatgtccte
acaacatgga
gtcetacace
cégcaggcac
aggaacgage
ceggtaagagc
cggcctttac
cctgcactca
aaggtaaatg
aagtagageg
ttcecgteca
accacatagt
cgecaatetc
ccttaatttt
ctgtgecttc
tggaagetec
tgagtaggte
gggaagacaa

agaattgacc

gtecgagtac

gtegegcesc
agagaaatct
gecgteegce
taacgetgac
cgcctggaca
ctacccacct
ggaaagtaaa
getacatgta
agcatcgcta
tgtaaattec
tagggttetc
ctcetecgac
tecagtacat
gaactcccag
agtgtactce
caattaccca
tteggtecag
aattgtgete
tagtteccag
cactcccact
tcattctatt
tagcaggcat

cggttectee

aaaactgtca
agcctaccag
gectactgct
gaatctteca
aagctccecg
catgccgtca
ccttttgaca
tttgecgcag
gacgtttate
ccatactcte
cagcacaceg
getgteeega
gatgcaccct
tttgggesce
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattacsee
ctatgcetet
ccatctette
gtcetttect
ctegeseste
gctgegeatg

tgggccagaa

1267212

tececectecce

actacagctg

tttecegacec

aaacagagtt

tcctttacca

cagtaaagea

ataaaatcgt

gaagaccags

ccaacactca

aggcaccate

caccettceee

acataccaat

cigtaacesa

tcgccatcat

acgecgttac

ccttectcaac

actgcecasgc

ccacccttge

gaggagtagg

cgtttageag

tttegccecte

aataaaatga

gegtgegeca

cestegecte

agaagcagsgce

gtacgtgaag
caaggtcttt
cgaaaatacg
tecatcegce
aggaaacaac
cgécaagttt
ggtgtacaaa
acaatttest
gttggtacta
tgecttcaag
ttgccagatt
ttccatcgac
catgtcatec
caaatacaca
cattcgagaa
agccctgeca
cecatgccac
getccaggat
attaattstt
gcactaagga
cceegtgect
ggaaatteca
ggacagcaag
tatgggtacc

acatccecctt

tgctetesta
actggagtct
caattgagcg
tacagagccce
attaccgtag
gtegtegecc
gecgacgtct
gacattcaaé
cagaggccag
tattgectga
gcgacaaace
ataccgegatg
gaagtaccag
gctagcaaga
geeeacgtag
agcgecgagt
cctccaaags
atatccacaa
getgttecte
tctagatcte
tccftgaccc
tcgcattgte
ggegageatt
caggtectea

ctctgtgaca

3840

3800

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



caccctgtee
ggaggsctce
tcageccace
attaagtgca
agaattttaa
aagctteece
tccacacaac
ctaactcaca
ccagctgceat
ttcegcttec
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcptgtt
cgtgscgctt
caagctesec
ctatcgtctt
taacaggatt
taactacgsc
cttcggaaaa
tttttttatt
gatcttttct

catgagatta

acgcecccteg
gectteaate
aaaccaaacc
gagggggaga
geccatgatt
taatcatget
atacgagccg
ttaattgest
taatgaatce
tcgeteactg
aagecegtaa
aaaggccagc
ctecgcecee
acaggactat
ccgaccctgc
tctcatasct
tgtgtecacg
gagtccaace
agcagagcga
tacactagaa
agagttegta

tgcaagcage

ttcttagtte

ccacccgcta

tagectccaa

aaatgcctec

taaggecatce

catagctgtt

gaagcataaa

tgcectcact

gCCaaCgC8C

actcectecg

tacgettate

daaaggccag

ctgacgagca

aaagatacca

cgcttaccee

cacgctgtag

aaccccecgt

cggtaagaca

getatgtage

gaacagtatt

getcttgate

agattacegcg

127/212

cagceccact
aagtacttge
gagtgggaag
aacatgtgag
atggcectaag
tcctetetea
gtgtaaagce
geeegettte
ggggagaggc
cteegtegtt
cacagaatca
gaaccgtaaa
fcacaéaaat
gecgtttece
atacctgtce
gtatctcast
tcageccgac
ceacttatce
cgétgctaca
tegtatctec
cggcaaacaa

Cagaaaadaa

acgeggtctg acgctcagte gaacgaaaac

tcaaaaagga

tcttcaccta

gatcctttta

cataggacac
agegetetet
aaattaaagc
gaagtaatga
cttgaaagga
aattgttate
tgeggtacct
cagtcgggaa
getttecsta
cgectgcgsc
ggggataacg
aaggccgest
cgacgctcaa
cctggaaget
geectttetee
tcegtetage
cectgegect
ccactggcag

gagttcttga

getetectea

accaccgcte

ggatctcaag

tcacgttaag

aattaaaaat

tcatagctcea
cecteectcea
aagataggct
gagaaatcat
gataggatca
cgctcacaat
aatgagtgag

acctgtegte

ttgsgcgctc -

gagceggtate
caggaaagaa
tgctggesgtt
gtcagagste
ccctegtece
cttcegegaag
tcgttegcte
tatccgetaa
cagecacteg
agtegtesce
agccagttac
gtagcegtsg
aagatccttt
ggattttgst

gaagttttaa

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720



atcaaictaa
ggcacctatc
gtagataact
agaaccacec
gcgcagaagt
agctagagta
catcgtegte
aaggcgagtt
gatcgttgte
taattcictt
caagtcattc
geataatacc
BgggCgaaaa
tgcacccaac
aggaagecaa
actcttectt
catatttgaa
agteccacct
tatcacgage
gcagctceeg
tcagegcece
gcagattgta
gttaaatttt
ttataaatca

tccactatta

agtatatatg
tcagcgatct
acgatacgee
tcaccgecte
ggtectgcaa
agtagttcec
tcacgctcet
acatgatccc
agaagtaagt
actgtcatec
tgagaatagt
gegecacata
ctctcaagea
tgatctfcag
aatgccgcaa
tttcaatatt
tgtatttaga

gacgtctaag

cecttteges

ttgacégtca
tcagcggets
ctgagagtec
tgttaaatca
aaagaatagc

aagaacgtgg

agtaaactteg

gtctatttce

agggcttace

cagatttatc

ctttatccec

cagttaatag

cgttigetat

ccatgttgte

tgeccgcagt

catccgtaag

gtatgcgece

gcagaacttt

tcttaccgct

catcttttac

aaaagggaat

attgaagcat

aaaataaaca

aaaccattat

tcececettt

cagcttgtct

ttegcesets

accataaaat

gcetcattttt

ccgagatagg

actccaacet

1287212

gtctgacagt
ttcatccata
atctggcccee
agcaataaac
ctccatccag
tttecgcaac
gecttcatte
Caaaaaagce
gttatcacte
atgcttttct
accgagttec
aaaagtectc
gttgagatcce
tttcaccage
aaggecgaca
ttatcaggst
aataggestt
tatcatgaca
cggtgatgac
gtaageggat
tcegeectee
tgtaaacgtt
taaccaatag
gttgagtatt

Caaagggcea

taccaatgct
gtteccteac
agtgctécaa
cagccagece
tctattaatt
etfgttecca
agctecgett
gttagctect
atggttatee
gtgactegte
tcttecccees
atcattggaa
agttceatst
gtttcteeet
cggaaatgtt
tattgtctca
ccgegeacat
ttaacctata
ggtgaaaacc
gccgegagca
cttaactatg
aatattttgt
gccgaaateg
gttccagttt

aaaaccgtct

taatcagtga
tcceegtest
tgataccace
gaaggeccga
gttgccegea
ttgctacageg
cccaacgatc
tcgetectee
cagcactgca
agtactcaac
cetcaatace
aacgttcttc
aacccactceg
gagcaaaaac
géatactcat
teagcgeata
ttccecgaaa
aaaataggceg
tctgacacat
gacaagcceg
cggcatcaga
taaaattcec
gcaaaatcece
ggaacaagag

atcagegcga

6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160

8220



tggcccacta

actaaatcge

cetgecgaga

ageggtcacg

- gtactatest

taccgcatca
ceggcctett
4tgggtaacgc
ggtctcaact
210>
QI

Q12
Q13>

30

DNA
<220
223>

400> 30
atggagttca

ccacgeccta
ctcgeccage
cctcgcagaa
cCaaagcaaa
cgtaggeaga
ggcaaagtga
aagggaacta
gatcttgaat

gagaaaCCcg

4059

VLP78_11

cgtgaaccat
aaccctaaag
aaggaagega
ctececgtaa
tectttgace
gecgecatte
cgctattace
cageggtttte

ttc

Artificial

tccegaceca
caattcaagt
tegatctecac
atcggaaaaa
agaagcaacc
gaatgtgcat
tggectacsc
tcgacaatgc
gtecacagat

ageggtacta

cacccaaatc
ggagcceece
agaaagcgaa
ccaccacacc
tatgcggtet
gccattcage
ccagctgecs

ccagtcacga

aactitctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctegtsg
cgatctegct
accggtegcac

taactggcat

129/212

aagtttttte ggetcegaggt gecgtaaasc

atttagagct tgacggegaa agccgecgaa

aggagcgeec getaggegcegce tggcaagtst

cgccgegctt aatgceccge tacaggecgc

gaaataccgc acagatgegt aaggagaaaa

ctgcecaact gttggeaage gegatcggts

aaaggggeat gtectgcaag gegattaagt

cgttegtaaaa cgacgeccag tgaattccat

aacagaaggtl
agaccacgtc
tteaccatge
aggcagaaga
aagccegecte
aatgattgaca
gegggataaag
aaactggccet
atgaagtctg

cacggagcag

(CHI VLP 532 NPNAx25) CHIKV-NPNAx25 sequence only

accaaccccg accctgggcce

cacagaggca

gegegetace

agcaggececc

daadgaagaa

tcttcgaast

taatgaaacc

ttaagcggtc

atgcectcgaa

tgcagtattc

gectgggcaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgte
gtctaaatac
gtttacccac

aggaggcces

8280
8340
8400
8460
8520
8580
8640
8700

8713

60
120
180
240
300
360
420
480
540

600



ttcactatcc

daaggaceee

 tccgtegtea

tggagecteg

ccgecttgea

‘gacaacgtga

caccgecaaa

ctagetcatt

cgcatcagaa

ataaagacag

gCgBacgCcee

accatgegac

acggacagca

ataggtagee

tacgtgcaga

cctgacceca

acggtgcegt

gcgaacccca

gccaacccga

gccaacccca

gctaatccca

gccaacccea

acaaccacag

aatcacaaga

cetaaaggaa

130/212

cgacggetec aggcaagecg ggagacages geagaccgat

tegtegccat
cgtggaacaa
cbctcccggt
caccctgete
tgagaccceg
gacgcagtac
gtccteacte
atgaagcaac
atgacagcca
agcgagcese
actttattcet
gaaagatcag
agaggttcca
geaccgetec
cectgateac
acaagtgcaa
acgctaacce
atgccaatce
acgctaatcee
acgcaaatcc
acgctaaccc
acaaagtgat
attegcaata

agatccacat

cgtcctagea

agacatcgtc
cttetgects
ctacgaaaag
atactaccag
taaggacaat
cggagaagee
ggacggaacg
cgattggace
attegcttgta
cgcccgatec
ccacacatec
ctctegacca
cactgctgag
gcagcagict
ctgcegtgec
caacgccaat
caacgcgaac
aaacgccaac
caatgctaat
gaacgctaat
caataactsec
caactccect

cccattecca

gegeccaacg

acaaaaatta

ttggcaaaca

gaaCcggaaa

ctactaaaag

tttaatgtct

cattcetecc

ctgaaaatce

aagctecgct

aggacttcag
CCcgaaaggag
acacacccgt
caacatggta
gagatagage
ggcaacgtga
tccgraggaa
ccgaatecaa
cccaatgcta
cctaacecca
ccgaacgcega
cccaacgccg
aaaattgatc
ttagtccese

ttggcaaace

aaggtgcece
cccctegager
ctacattcéc
geaccttece
catcgctgac
ataaagccac
acagccctat
aggtctettt
atatggatag
caccgtgceac
agacgcteac
tccatcatga
aagagttacc
tgcatategce
agatcacagt
acccgaatge
écccgaacgt
acccaaatgc
atcccaacgc
accctaatec
gtggatccaa
agtgccatec
gcaacgctga

tgacttecag

cttceacaac
cacgeccctce
agccgaagag
ctectctcag
catgctteag
ttectctece
aagaccatat
cgcattgeag
gcagatcggs
ccatacgcca
gatcaccgee
agtgeeattt
accacctgte
ttgcagcacg
cccagatact
taatggecag
caatcccaac
tgacccaaac
caacccaaac
gaatcctaac
aaaccccaac
cgagggactg
tecagtcact
actcggggac

agtgccaaaa

660
720
780
840
500
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



gcaagaaacc
catccgacac
gtgacacaca
ggtaacaacg
cacccacatg
gtgtcegtse
tgcgcacgge
ctgctecagce
geatatctat
geettgateg
tttttagccg
atcccgaaca
ategtgtteg
atcacgtgce
gagtgcaage
tttatgtese
catgtagagé

geatceggcgt

ctacagtaac
tcttgtctta
agaaggagst
aaccatacaa
agataatctt
ccteettceet
gcagatgcat
tectatgcte
ggaacgaaca
tcctetgcaa
taatgagcat
cggteggagt
agatggagct
agtacaaaac
acaagagect
geggegecta
aatctgaatc

cggcgaaget

tacgctaacg gtgaccatsc

tectecgect
atgeactacc
acaccggaaa
-ggcacggtéc

cgaggagcat

ggaqaccttt
caccttttge
gtaaagacgt
atgtaccata

cgctacagcea

ttacggaaaa
ccgtaacatg
taccttgacc
gtactgeccg
gtactattat
gettctetee
tacaccatat
cgtcagaacg
geagececte
ctgtctgaaa
cggtgeccac
accgtataag
acaatcagtc
tgtcatcece
accagactac
ctecttttec
ttgcaaaaca
ccgegteett
cgtcacagta
tgacaacaaa
Cgcaggaaga
ttatgccaac
ctctcageca

cacggcaccg

1317212

aaccaagtca
ggacaggaac
gtgectacte
cagatgtcta
gagctgtacc
atggteeeca
gaattaacac
accaaggces
ttcteettec
ctcttgccat
actgteagcs
actcttgtca
accttggaac
tceceegtace
agctgcaagg
gacgccgaaa
gagtttgcat
taccaaggaa
aaggacgcca
atcgtagtst
ccaggacaat
actcagttee
ccatctgact

ttcgettece

ccatgetact
caaattacca
agegtctgea
cgaacggtac
ccactatgac
cagcagtege
caggagccac
ccacatatta
agectcttat
getectgtaa
cgtacgaaca
acagaccgeg
caacactetc
tgaagtectg
tctttactge
atacgcaatt
cegcctacag
acaacattac
agtttetcat
acaaaggcga
ttegtgacat
tactacagag
tcaagtatteg

agattgcgac

gtatcctgac

cgaggagteg

ggtcactteg

tgctcategt

tgtagtcatt

aatgtgtgte

tettcectte

cgagectece

ccegetegee

gaccctgsgcet

cgtaacagte

ttacagccce

acttgactac

tgetacagca

agtctaccca

gagcgaggca

agcccacace

cgtagetece

ggegcccaatg

cetctacaac

tcaaagtest

gccagcagea

gctgaaggaa

aaacccggta

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



1327212

agagctgtaa attgcectet ggggaacata ccaatttcca tcgacatacc ggatgeggce
tttactageg ttgtcgatec accctctgta acggacatgt catgcgaagt accagectgc
actcactcct ccgacttteg segcgtegcce atcatcaaat acacagctag caagaaagst
aaatgtgcag tacattcgat gaccaacgcc gttaccattc gagaageega cgtagaagta
gaggggaact cccagetgea aatatccttc tcaacagecc tggcaagege cgagtttese
gtgcaagtet gctccacaca agtacactec gcagccgcat‘gccaccctcc aaaggaccac
atagtcaatt acccagcatc acacaccacc cttgeggtec aggatatatc cacaacggca

atgtcttgee tecagaagat tacgegagga gtageattaa ttgttectgt tgctecctta

attttaatte tgetectatg cgtetcgtit agcaggcac

1y A

211> 1353

{2125 PRT

213> Artificial

220
<223> VLP78_11 (CHI VLP 532 NPNAx25) amino acid sequence

<400> 31

Met Giu Phe 1le Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 ) 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile GIn Val |le Arg Pro Arg Pro
20 25 30

Arg Pro Gin Arg Gin Ala Gly GIn Leu Ala GIn Leu [le Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gln Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gin Arg Gin Lys Lys Gin Ala Pro Gin Asn Asp
65 70 75 80

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala GIn Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

3600

3660

37120

3780

3840

3500

3960

4020

4059



133/212
Cys 1le Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr lle
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser SerALys Tyr
145 150 155 160

Asp Leu Glu Cys Ala GIn Ile Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala Val Gin Tyr Ser Giy Gly Arg Phe Thr |le Pro Thr Giy Ala Gly
195 200 ~ 205

Lys Pro Gly Asp Ser Gly Arg Pro lle Phe Asp Asn Lys Gly Arg Val
210 215 220 '

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Léu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys {le Thr Pro Glu
245 250 ' 255

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro Val Leu_Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val T&r Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Ile Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp
355 360 365



134 /212

Gly Thr Leu Lys lle Gln Val Ser Leu GIn lle Gly lfe Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415

Thr Ile Thr Gly Thr Met Gly His Phe 1le Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val GIn Ser Thr Ala Ata Thr Ala Glu Glu 1le Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gln GIn Ser Gly Asn
500 505 510

Val Lys lle Thr Val Asn Gly Gln Thr Val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Val Asp Pro Asn
545 550 555 560

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
565 570 575

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
580 585 590

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
595 600 605

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
610 - 615 620

Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser Asn Glu Gly Leu



1357212

625 630 635 640

Thr Thr Thr Asp Lys Val lle Asn Asn Cys Lys lle Asp Gln Cys His
645 650 655

Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn Ser Pro Leu Val
660 665 670

Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys lle His Ile Pro
675 680 685

Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro
690 695 700

Thr Val Thr Tyr Gly Lys Asn Gin Val Thr Met Leu Leu Tyr Pro Asp
705 710 715 720

His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly GIn Glu Pro Asn Tyr
725 730 735

His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val Pro
740 745 750

Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr
755 760 765

Trp Pro GIn Met Ser Thr Asn Gly Thr Ala His Gly His Pro His Glu
770 v 775 780

Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val lle
785 790 795 800

Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala Val
805 810 815

Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr Pro Tyr Glu Leu
820 825 830

Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val
835 840 845

Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Giu Ala Ala Ala Tyr Leu Trp
850 855 860

Asn Glu GIn Gin Pro Leu Phe Trp Leu Gln Ala Leu Ile Pro Leu Ala
865 870 875 880

Ala Leu ile Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys
885 890 895



136 /212

Lys Thr Leu Ala Phe Leu Ala Val Met Ser lle
800 905

Ser Ala Tyr Glu His Val Thr Val lle Pro Asn
915 920

Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser
830 935

Met Glu Leu GiIn Ser Val Thr Leu Glu Pro Thr
945 950 955

ile Thr Cys Glu Tyr Lys Thr Val ile Pro Ser
965 970

Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu
980 985

Gly Ala His Thr Val
910

Thr Val Gly Val Pro
925

Pro Met Val Leu Glu
940

Leu Ser Leu Asp Tyr
960

Pro Tyr Val Lys Cys
975

Pro Asp Tyr Ser Cys
990

Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys

995 1000

1005

Phe Cys Asp Ala Glu Asn Thr Gin Leu Ser Glu Ala His Val Glu

1010 1015

1020

Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala

1025 1030

1035

His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly

1040 1045

1050

Asn Asn 1le Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val

1055 1060

1065

Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala

1070 1075

1080

Trp Thr Pro Phe Asp Asn Lys |lle Val Val Tyr Lys Gly Asp Val

1085 1090

1095

Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin

1100 1105

1110

Phe Gly Asp ile Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr

1115 1120

1125

Ala Asn Thr Gin Leu Val Leu Gln Arg Pro Ala Ata Gly Thr Val

130 1135

1140



137/212

His Val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu

1145 1150 11585

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys
1160 1165 1170

Gin Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1175 1180 1185 -

Asn tle Pro lie Ser |le Asp lle Pro Asp Ala Ala Phe Thr Arg
1190 1195 1200

Val Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro
1205 1210 1215

Ala Cys Thr His Ser Ser Asp Phe Gly Gly:Val Ata 1le lle Lys
1220 1225 1230

Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1235 1240 1245

“Asn Ala Val Thr Ile Arg Glu Ala Asp Va! Glu Val Glu GI& Asn

1250 1255 1260 '

Ser GIn Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1265 1270 1275

Phe Arg Val Gin Val Cys Ser Thr Gin Val His Cys Ala Ala Ala
1280 1285 1290

Cys His Pro Pro Lys Asp His 1le Val Asn Tyr Pro Ala Ser His
1295 1300 1305

Thr Thr Leu Gly Val GIn Asp 1le Ser Thr Thr Ala Met Ser Trp
1310 ‘ 1315 - 1320

Val GIn Lys Ile Thr Gly Gly Val Gly Leu Ile Val Ala Val Ala
1325 1330 1335

Ala Leu !le Leu !le Val Val Leu Cys Val Ser Phe Ser Arg His
1340 1345 1350

Q10> 32

Q1Y 8131
<212> DNA

213> Artificial

220>



138/212

<223> VLP78_21 (VEEV VLP 519 NPNAx25) whole sequence

<400y 32

gaattcccat tgeatacegtt gtatccatat cataatatgt

ccaacattac
geggtcattag
ccecctggct
atagtaacgc
geecacttee
gacggtaaat
tgecagtaca
atcaatggsc
gtcaatggsa
teccgeeccat
getegtttag
agaagacacc
tactcgttec
tttccateeg
ccaccatgtt
tcgcgeccce
aggaattaac
agegeccate
aagggaagaa
aggcacagaa
tcatgaaatt

acgcttatet

cgccatettg
ttcatagccee
gaccgcccaa
caataggeac
cagtacatca
gecccgecteg
tctaﬁgtatt
gtegatagce
gtitetttte
teacgcaaat
tgaaccetca
gegaccgatc
tgcégcgcgc
tettttetec
ccegttecag
gcecagecce
ccectcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac

getcgeageg

acattgatta
atatategag
cgacceccge
tttccattea
agtgtatcat
gcattatece
agtcatcgct
gtttgactca
gcaccaaaat
geecgetagg
gatcgceteg
cagectecet
gecaccagac
agtcaccgte
ccaatgtatc
tegttcceca
gctaacctega
cCgaagaagg
caagggaaga
aagaagacca
aagacgttce

aagttattca

ttgactagtt
ttccgegtta
ccattgacsgt
cetcaatege
atgccaagta
cagtacatea
attaccateg
cgeggatttc
caacggeact
cetgtaceet
agacgecatc
taacgetgea
ataatagcteg
gtcgacacst
cgatgcagce
gaaccgaccce
cgttcaagca
aggcctceca
agaaggctaa
acaagaaacc
caatcatgtt

geccgatgca

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcecectat
ccttategea
tgatgcegtt
caagtctcca
ttccaaaate
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctesce
acgccggeac
aaaacagaaa
ggcagggccg
agecaagaga
ggaaggeaag

tetggaagec

tggctcatat

atcaattacg

ggtaaatgegc

gtatgttecce

acggtaaact

tgacgtcaat

ctttcctact

ttgecagtac

ccccatteac

tcgtaacaac

tataagcaga

tgacctecat

gtcteagcag

agactgttce

»atcgcgeccg

cgcaacccgt

atgcagetgc

gegccacete

8gg8gagace
cctaatccga
cagcgcateg
ataaacgect

aagatcgaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



acgacgttct
atgteccaca
attacagctg
gagttgegec
ctattetgct
acgagaageg
ccaccatgte
acagaaaacc
atgagctegct
tgtttaatga
ggagctecca
ttagacttca
ccatgcgeta
atacatctce
¢gglaggesa
teccetatga
acggagtaga
tcgagatgca
ccggaggaaa
cgaatgcaaa
ccaatgctaa
ctaacgccaa
cgaacgcgéa
ccaacgccge

aatgegagte

ggccecgctt
gaacatgcee
geatcatgea
caagggagac
ggeagetete
agttaccgte
tctactegce
agcagagact
geaagcaget
gtataagcta
tagtccaata
gacttcctce
tgacatgcac
ccegtgteac
ctecatcace
agtgaaattt
gcaagcgtec
cctecegeec
cccgaatgcc
cccgaacgtt
cccaaatgce
fcccaacgeg
ccctéatgca
tegatcctca

tggcgecaca

139/212

aagacgaaga aagcatccaa atacgatctt

gecgatacat tcaaatacac ccatgagaaa

gcagtccaat atgaaaatge gegtttcace

agcggacgac ccattetgga taaccaggega

aafgaaggat
aagtatactc
aatgtgacgt
ttggccatgc
gttéagtgcc
acgcgeectt
gcaatcgage
cagtatgece
gegaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtsg
aatcccaécg
gacccaaacg
aacccaaacg
aatcctaacg
aaccccaace
gtcaccgtga

aagatctecg

ctaggacagc

cagagaactg

tcccatgtec

tcagcgttaa

CCggaaggaa

acatgegccag

cagtaaagag

tegaticcte

aagagatacc

ggcacggtta

agaaagattc

gcagagaact

cacatgatec

acagcagttt

cgaaccccaa

ccaacccgaa

ccaaccccaa

ctaatcccaa

ccaacccgaa

cacctectea

agaccatcaa

cctitcagtc
cgagcaatge
tcaaccacca
cettgacaac
aaggagatce
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctectt
cgtcagacac
ctatactcat
acagaacaga
getttectte
cgctaaccce
tgccaatcce
cgctaatcca
cgcaaatcce
cgctaacccg
tgggactagc

caagacaaaa

gagtatgcag
ccccaagect
gteccgaaag
cgeetegtce
gtcatgtgega
tcactagtea
atttectace
ccgggctacg
accgaggage
tgtgcagtte
gacggttats
aagggcagea
gtetcactct
gccaggtace
tectectces
cccecagaac
ggagcttatg
agcgecagtt
aacgccaatc
aacgcgaacc
aacgccaacc
aatgctaatc
aacgctaatce
gcectegtes

cagttcagce

1440

1500

1569

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



agtgcacaaa
attcteacaa
tcttectesge
'gtttcagatc
aacttectea
ttaccgtcac
gggcacagea
attaccacag
ccetttecet
cttaccggct
gcactecccg
agatgttcte
tcaggtecet
cctacgagca
acagagcage
ctacagtgaa
tcaaatectg
tcttcacage
acacccaagt
aagcatataa
actctattgt
aaataactgc
atgccgggea

ttggagatat

gaaggagcag
actgcccaaa
agacggcaaa
agtgtcactg
tgagectcac
cgaaaaageg
aacagcaccc
ataccctatg
tegcagegtct
aacacctaac
ggccgagacc
gattcaattg
gtectetete
cgcgaccacg
ctacgcacca
cttggagtac
cggatctcag
ggtttacccg
cagcaagecc
agcgcacaca
gactaccgte
aggtecgett
gatctataat

acaatccaga

tgcagagcat
gcagcegeag
tgcaccgtec
aaactgcacc
tacacgcacg
tgggagtttg
ggaaatccac
tccaccatee
acctegctat
gctaggatac
accteegagt
ctgatcecte
gtgeettitt
atgecgagee
ctcectatca
gtcacctgce
gaatgcactc
ttcatgtees
tacgtaatga
gcetcagtec
tatgtgaate
tcéacagctt
tatgattttc

acagtctcaa

1407212

atcgectgca

ccaccttaaa

ctctagcace

ctaagaatcc

agctcatate

tatgegeaaa

atgegctace

teggtttsate

fttgcagatc

cattttgtct

ccttggatca

tggccgectt

tagtcatese

aagcgggaat

gcataacacc

actacaaaac

caacttacag

gtggtecata

aatctgacga

aggegttect

gagaaactcc

ggacacccett

ctgagtateg

getetgatet

gaacgataag
aggaaaacte
agaacctatg
cacatatcta
tgaaccagct
ccacccgeeg
gcacgaggtg
aatttetecc
aagagttgcg
gectgtectt
cctatgéaac
gatcgtagte
cggcgccgca
ctegtataac
aacaaagatc
aggaatggat
geetgatgaa
ttecttttac
ctgccttece
caacatcaca
tegtgaatttc
teatcgcaaa
gecaggacaa

gtatgccaat

teggtetata
catgtccceat
ataaccttcg
atcacccgce
gttaggaatt
aaaaggtttt
ataactcatt
gecattgcaa
tecctaactc
tsctecgcce
aataaccaac
actcgcctec
ggCgCceece
actatagtca
aagctgatac
tcaccagcca
cagtgcaaag
gacactgaga
gatcatgctg
gtgggagaac
aatgeggtca
atcgtgcasgt
ccaggagcat

accaacctag

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720‘
3780
3840
3900
3960
4020
4080
4140
4200
4260

4320



tectecagag
ttgagcaatg
aaatatatac
ttgacattcc
aatgcactct
actcggccag
aagaagcage
atatccacce
gtcaccccecee
cceceetgte
ftattataat
aacataatta
ccteceecegt
atgaggaaqt
ggcaggacag
getctateee
aggcacatce
cactcatagg
ttggagcest
gaagaaattia
tgaggaagta
taagcttgaa

gtgaaattgt

acccéaagca
gaagaaagat
aaaccccatt
cgacgccttg
taacgagtec
caagtcagec
agtcgagcta
ggagttcage
gaaagaccat
aaaaaccece
tggcttegte
aggatctaga
geettectte
tegcatcgeat
Caagggggag
tacccaggte
ccttetetat
acactcatag
ctctecctee
aagcaagata
atgagagaaa
aggagatagg

tatccectea

geagcgatee
aaagctccat
cgcgecgaaa
ttcaccagee
gtgtattctt
aagtgcgcag
accgagcaag
ctccaaatat
attgtgacac
tggacgteet
ctgectacta
tctectetec
accctggaag
tgtctgagta
gattgggaag
ctgaagaatt
gacacaccct
ctcaggageg
ctcatcagce
ggctattaag
tcatagaatt
atcaaagctt

caattccaca

agcctegeet gcctaatgag tgagctaact

tttccagtee

gegaaacctet

cgtgccaget

1417212

acgtgccata
cattgaaatt
actgtectst
tgtcagaaac
ccgacttteg
tccatgtsace
ggtcgecgac
geacatcata
accctcagta
taacatcect
ttgtgeccat
cttctagtis
gfgccactcc
ggtgtcattc
acaatagcag
gacccggtte
gtccacegcce
ctcegectte
caccaaacca
tgcagagesa
ttaaggecat
gecgtaatca
caacatacga
cacattaatt

gcattaatga

cactcageca
taccgecect
agggtcaatt
accgacactt
teegatcecc
atcageggact
tatccattte
tgttacgtac
tcacgcccaa
gctgeegagea
gtacstgctg
ccagccatet
cactgtectt
tattctgeee
gcatgctege
ctectgesce
ctggttctta
aatcccacce
aacctagcecet
gagaaaatgc
gatttaagsc
tggtcatagc
gccggaagcea
gegttecact

atcggccaac

ccttcgeett
ttcgeatgcs
ccattagcct
tcagcgecce
acggtcaagt
getaccctaa
tcgaccgcaa
aaaggtgatt
acatttacag
tcagecgtaa
accaaccaga
gttgtttecc
tcctaataaa
getgegster
gatgcggfgg
agaaagaagc
gttccageee
gctaaagtac
ccaagagtge
ctccaacatg
catcatgece
tetttectat
taaaétgtaa
cactgccese

gcgceeeeag

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



aggegsttte
cgttcgecte
atcaggggat
taaaaaggcc
aaatcgacec
teccectega
gtccecettt
cagttcestg
cgaccgctge
atcgccactg
tacagagttc
ctgegctete
;caaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgce
ccccagtact
aaaccagcca
ccagtctatt
caacgttett
attcagctcee

ageggttage

cegtattegec
cggcgagégg
aacgcaggaa
gegttgetee
tcaagtcaga
agctcecteg
cteecttceg
taggtcgttc
geettatecs
gcagcageca
ttgaagtest
ctgaagccag
gctegtagcg
caagaagﬁtc
taagggattt
aaatgaagtt
tgcttaatea
tgactceceg
gcaatgatac
gecggaageg
aattgttecc
gecattacta
ggttcccaac

tccticegte

getettecac
tatcagctca
agaacatgtsg
cgttttteca
geteeceaaa
tecsctetce
gaagcgtegsc
getecaaget
gtaactatce
ctggtaacag
gecctaacta
ttaccttcgg
gtggtttitt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagegceag
gggaagctag
caggcatest
gatcaagece

ctcceatcgt

142/212

ttcetegcte
ctcaaagsce
agtaaaagec
tagectccec
cccgacagga
tattccgace
gettteteat
gegctetgte
tcttgagtce
gattagcaga
cgectacact
aaaaagagtt
tgtttecaag
ttctacgeee
attatcaaaa
ctaaagtata
tatctcasce
aactacgata
acgctcaccg
aagtggtect
agtaagtagt
getgtcacac
agttacatga

tgtcagaagt

actgactcec
gtaatacest
cagcaaaagg
cccectgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaaccce
aacccggtaa
gcgaggtate
agaagaacag
ggtagctcft
cagcagatta
tctgacecte
aggatcttca
tatgagtaaa
atctgtctat
ceggaggsct
gctecagatt
gcaactttat
tcgccagtta
tcgtesttte
tcceccatet

aagttegcce

tgcecteget
tatccacaga
ccaggaaccg
agcatcacaa
accaggcett
ccggatacct
gtaggtatct
ccgttcagee
gacacgactt
taggcggtec
tatttegtat
gatccggcaa
cecgcagaaa
agtgéaacga
cctagatcet
cttestctea
ttegttcate
taccatctge
tatcagéaat
cegeetecat
atagtttece
gtatggcttc
tgtgcaaaaa

cagtgttatc

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



actcatggtt atggcagcac tgcataattc

ttctgteact getgagtact caaccaagtc

ttgctcttege ccegcegtcaa tacgggataa

getcatcatt ggaaaacgtt cttcgegecs

atccagttceg atgtaaccca ctegtgcace

cagegtttct ggetgagcaa aaacaggaag

gacacggaaa
gegttattet
gettcegeac
gadattaacc
tgacggteaa
ggatgcceee
ctggcttaac
cgttaatatt
ataggccgaa
tgttgttcca
gcgaaaaacc
tttegsetce
agctteaceg
gggcectage
gcttaatece
ccgcacagat
aactgtteeg
geatgtacte

aaaaCgacgg

tgttgaatac

ctcatgagce

acatttccce
tataaaaata
aacctctgac
agcagacaag
tatgcgecat
ttettaaaat
atcggcaaaa
gtttggaaca
gtctatcage
aggtgccsata
ggaaagccee
gegctgecaa
ccgectacagg
gcgtaaggag
aagggcgatce
caaggcgatt

ccagtgaatt

tcatactctt

gatacatatt

gaaaagtgcc

ggcgtatcac

acatgcagct

cccgtcageg

cagagcagat

tcecgttaaa

tcecttataa

agagtccact

gcgatggecc

aagcactaaa

cgaacgtesc

gtgtagcest

gegcgtacta

aaaataccgc

ggtecgssace

aagttegeta

ccatggtete

143

tcttactgtc
attctgagaa
taccgcgcca
aéaactctca
caactgatct
gcaaaatgce
cctttttcaa
tgaatgtatt
acctgacgtce
gaggcecttt
ccegtteace
cecgtcagce
tgtactgaga
tttttettaa
atcaaaagaa
attaaagaac
actacgtgaa
tcggaaccct
gagaaaggaa
cacgctgesc
tggttgcttt
atcaggcecc
tcttcectat
écgccagggt

aacttte

1212

.atgccatecg

tagtgtatec

catagcagaa

aggatcttac

tcagcatctt

gCaaaaaagg

tattattgaa

tagaaaaata

taagaaacca

cgegtescec

gtcacagett

getettesce

gtgcaccata

atcagctcat

tagcccgaga

gtggactccea

ccatcaccca

aa2agggagcce

gggaagaaag

gtaaccacca

gacgtatgcg

attceccatt

tacgccagct

tttcccagtce

taagatectt
ggcgaccgag
ctttaaaagt
cectgtteag
ttactttcac
gaataaggec
gcatttatca
aacaaatage
ttattatcat
gtttcestsa
gtctgtaagce
getetceese
aaattgtaaa
tttttaacca
taggegttgag
acgtcaaagg
aatcaagttt
cccgatttag
cgaaaggagc
cacécgccgc
gtgtgaaata
caggctgcec
88CBaaaLELs

acgacgttgt

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700

8737
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<
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<2200

ficial

1447212

<223> VLP78_21 (VEEV VLP 519 NPNAx25) VEEV-NPNAx25 sequence only

<400> 33
atgttecest

gecececgcea
ttaacccect
ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tgtgtestcs
gttctegcce
ccacagaaca
agctegcatc
gggeccaage
gtgcteeeag
aagggagtta
atgtetctec
aaaccagcag
ctgctggaag
aatgagtata

tgccatagtc

tccagecaat
geccctegtt
ceateggctaa
ataaaccgaa
agaaccaage
acéagaagaa
ctgacaagac
gagggaagtt
cgettaagac
tgcegeccea
ategagcagt
gagacagceg
gtgtgaatea
ccgtgaagta
tcgccaatgt
agactttesc
cagctgttaa
agctaacgce

caatagcaat

gtatccgatg cagccaatec

ccccagaace
cctgacettc
gaaggagscc
gaagaagaag
gaccaacaag
gttcccaate
attcagecceg
gaagaaagea
tacattcaaa
ccaatatgaa
acgacccatt
aggatctage
tictccagag
gacgttccca
catgctcage
gtgccecgea
cccttacate

cgaggcagta

gaccctttte
aagcaacgce
tcgcaaaaac
gctaagacag
aaaccageca
atgttggaag
atgcatetes
tccaaatacg
tacacccateg
aatgeecett
ctegataacc
acageccttt
aactgcgagc
tgtectcaac
gttaacgttg
aggaaaagea
gccagateca

aagagcgace

cctatcgcaa
tggcgateca
ggéacgcgcc
agaaagrsesg
ggcegcctaa
agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtecc
agegaceest
cagtcgtcat
aatggtcact
caccaatttg
acaacccgeg
gatccaccga
tcagatgtac

ggcacgacsgs

ccegttcece
ggtgcaggaa
acctgagese
ageccaagee
tcceaageca
catggtcate
cgectacgcet
cgacaacgac
tgcagatsgte
aggctattac
gaaaggagtt
ggteectatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagetgttt
agttggeagc

ttatgttaga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

800

960

1020

1080

1140



cttcagactt
cegtatgaca
tctegeccet
ggggactccea
tatgaagtga
gtégagcaag
atgcacctcee
ggaaacccga
gcaaacccga
gctaacccaa
gccaatccea
gcgaacccta
geegetegat
gagtgtggcg
acaaagaagg
gacaaactgc
ctggcagacg
agatcagtgt
gctgatgage
gtcaccgaaa
caggaaacag
cacagatacc
tcegttacag
cggctaacac

gceccegscce

cctegcagta
tgcacgegac
gtcacattet
tcaccatgea
aatttaatcc
cgteccaagt
cgggctcaga
atgccaatcc
acgtteacce
atgccaacce
acgcgaatcce
atgcaaacce
cctcagtcac
gcacaaagat
agcagtecag
cCcaaagcage
gcaaatgcac
cactgaaact
ctcactacac
aagggtegsa
cacccggaaa

ctatgtccac

tegcctgeat
cattaaagag
ggatgegcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacasc
caacgcgaac
aaacgccaac
aaacgccaac
taacgctaat
caacgccaac
cgtgacacct
ctccgagace
agcatatceg
gggagccace
cgtgectcta
gcaccctaag
gcacgagctce
gtttgtates
tccacategs

catcctegst

14517212

tcctceggca acttaaageg
ataccactac atcaagtgtc
gettatttec tgctigccae
gattccetca gacactcctg

gaactctata ctcatcecce

cgtctaccteg getgttttac
ctaacgctag gataccattt

agatcacctg ggagtcctte

gatgcacaga

‘agtttegttt

cccaacgcta

ccgaatgeca

cccaacgcta

cccaacgcaa

ccgaacgcta

-cctgatgega

atcaacaaga
ctgcagaacg
ttaaaaggaa
geaccagaac
aatcccacat
atatctgaac
ggaaaccacc
ctaccgcace
ttgtcaattt
agatcaagag
tgtctggcts

gatcacctat

acagaggagc
ccttgagces
accccaacge
afcccaacgc
atccaaacgc
atcccaatgc
acccgaacsc
ctagcgccect
caaaacagtt
ataagteest
aactgcatst
ctatgataac
atctaatcac
cagctgttag
cgccgaaaag
aggtgataac
gteccgccat
ttecgtacct
tectttecte

ggaacaataa

caggaccatg
actctataca
gteccegeca
ctceggtgces
agaacacgga
ttatgtcsag
cagttcegea
caatccgaat
gaaccécaat
caaccctaac
taatccgaac
taatcccaac
ggtggaatgc
cagccagtec
gtataattct
cccattcette
cttcegttte
ccgecaactt
gaattttacc
gttttegggca
tcattattac
tgcaaccatt
aactccttac
cgccegeact

cCaacagate

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2640



ttctegattc aattgctgat
tecgtetect gtateatace
gagcacgega ccacgatgce
gcagectacg caccactcce
gtgaacttee agtacgtcac
tectgcegat ctcageaatg
acaggggttt acccgttcat
caagtcagca aggcctacet

tataaagcec acacagectce

attgteacta

actgcaggte

geggagatct

gatatacaat

cagagaccca

caatggaaga

tatacaaacc

attcccgace

actcttaacg

gecageaagt

gcagcagtcg

cacccgragt

CCCCCgaaag

gtgtcaaaaa

ataattgect

ccetetatat
cgetttccac
ataattatga
ccagaacagt
aagcagegage
aagataaagc
ccattcgcec
ccitettcac
agtgegteta
caggcaagtg
agctaaccga
tcaggcteca
accatattet
ccecgtegac

teetectagc

cectetgece
ttttttagtc
gagccaagee
tatcagcata
cteccactac
cactccaact
gtegeetaet
aatgaaatct
agtgcagscg
gaatggaéaa
agcttegaca
ttttcctgag
ctcaagctct
gatccacetg
tccatcatte
cgaaaactat
cagegtatca
ttcttccgac
cgcagtccat
gcaagegtcg
aatatgcaca
gacacaccct
gteggttaaca

tactattgte

1467212

gecttgatcee
atggccgecg
ggaatctcet
acaccaacaa
aaaacaggaa
tacaggccte
gcatattgct
gacgactgcc
ttcctcaaca
actcctetea
ccctttgate
tateggecag
gatctgtatg
ccatacactc
aaatttaccé
gctgtagest
gaaacaccga
tttestesga
gteccatcag
gcgactatce
tcatatgtta
cagtatcacg
tccetecteg

gccatgtacg

tagtgactce
ccgcagecgc
ataacactat
agatcaagct
tggattcacc
atgaacagte
tttgcgacac
ttecegatca
tcacagtege
atttcaatgg
gcaaaatcet
gacaaccage
ccaataccaa
aggcacctte
ccecttteeg
caattccatt
cactttcagc
tcgccacgst
geactactac
atttctceac
cgtgcaaagg
cccaaacatt
gaggatcagc

tectgaccaa

cctgctcage
cgecgectac
agtcaacaga
gatacctaca
agccatcaaa
caaagtcttc
tgagaacacc
tgctgaagea
agaacactct
ggtcaaaata
gcagtatecc
agcatttega
cctagtgcte
gegttttgag
atgﬁgaaata
agccttteac
ggccgaatsc
caagtactce
cctaaaagaa
cgcaaatatc
tgattgtcac
tacagccgcg
cgtaattatt

ccagaaacat

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020-

4080



147/212

aattaa 4086

210> 34

211> 1361
212> PRT

213> Artificial

{2200
<{223> VLP78_21 (VEEV VLP 519 NPNAx25) amino acid sequence

<400> 34

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met Gin Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60

Lys Pro Lys Lys Glu Ala Ser GIn Lys GIn Lys Gly Gly Gly GIn Gly
65 70 75 80

Lys Lys Lys Lys Asn Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 95

Asn Pro Lys Ala Gin Asn Giy Asn Lys Lys Lys Thr ‘Asn Lys Lys Pro
100 105 110

Gly Lys Arg Gin Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 120 . 125

Pro Ile Met Leu Giu Gly Lys Ile Asn Gly Tyr Ala Cys Val Val Gly
130 135 _ 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys Ile Asp Asn Asp
145 , 150 ' 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pro GIn Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190



1487212

His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val Gin
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro lle Leu Asp Asn GiIn Giy Arg Val Val Ala lle
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu Gin Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 285

Phe Pro Cys Ala Gin Pro Pro lle Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu
305 310 315 320

Leu Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 335

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350

Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pro fle Afa lle Glu
355 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin Thr Ser
370 375 380

Ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr lle Lys Glu lle Pro Leu His Gln Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys



1497212

450 455 460

Phe Asn.Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu Gin Ala Cys Gin Val Tyr Ala His Asp Ala Gin Asn Arg Gly
485 490 ' 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn
515 520 : 525

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
545 550 555 560

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
565 : 570 575

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
580 585 590

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
585 600 605

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser
610 615 620

Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu Val Glu Cys
625 630 635 640

Glu Cys Giy Gly Thr Lys lle Ser Glu Thr Ile Asn Lys Thr Lys Gin
645 650 655

Phe Ser GIn Cys Thr Lys Lys Glu Gin Cys Arg Ala Tyr Arg Leu Gin
660 665 670

Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly
675 ' 680 685

Ala Thr Leu Lys Gly Lys Leu His Val Pro Phe Leu Leu Ala Asp Gly
690 695 700

Lys Cys Thr Val! Pro Leu Ala Pro Glu Pro Met 1le Thr Phe Gly Phe
705 710 715 720
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Arg Ser Val Ser Leu Lys Leu His Pro Lys Asn Pro Thr Tyr Leu lie
725 730 735

Thr Arg GIn Leu Ala Asp Glu Pro His Tyr Thr His Glu Leu lie Ser
740 745 750

Glu Pro Ala Val Arg Asn Phe Thr Val Thr Glu Lys Gly Trp Glu Phe
755 760 765

Val Trp. Gly Asn His Pro Pro Lys Arg Phe Trp Ala Gln Glu Thr Ala
770 775 , 780

Pro Gly Asn Pro His Gly Leu Pro His Glu Val lle Thr His Tyr Tyr
785 790 795 800

His Arg Tyr Pro Met Ser Thr lle Leu Gly Leu Ser lie Cys Ala Ala
805 810 815

Ile Ala Thr Val Ser Val Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser
820 825 830

Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn Ala Arg |Ile
835 840 845

Pro Phe Cys Leu Ala Val Leu Cys Cys Ata Arg Thr Ala Arg Ala Glu
850 855 860

Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn Asn Gln GIn Met
865 870 875 . 880

Phe Trp Ile Gln Leu Leu |le Pro Leu Ala Ala Leu [le Val Val Thr
885 890 895

Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu Val Met Ala
900 905 ‘ 910

Giy Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr Met Pro Ser
915 920 925

Gin Ala Gly lle Ser Tyr Asn Thr Ile Val Asn Arg Ala Gly Tyr Ala
830 935 940

‘Pro Leu Pro tie Ser 1le Thr Pro Thr Lys lle Lys Leu Ite Pro Thr
945 950 955 960

Val Asn Leu Glu Tyr Val Thr Cys His Tyr Lys Thr Gly Met Asp Ser
965 970 975
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Pro Alé Ile Lys Cys Cys Gly Ser GIn Glu Cys Thr Pro Thr Tyr Arg

Pro Asp Glu GIn Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp

980

995

985

1000

890

1005

Gly Gly Ala Tyr Cys Phe Cys Asp Thr Giu Asn Thr Gin Val Ser

1010

1015

1020

Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp His Ala

Glu

e

Gly

Pro

Tyr

Gly

Ser

Lys

Phe

Ala

Asn

Ala

1025

Ala Tyr Lys Ala His
1040

Thr
1055

Val Gly Glu His
Glu Thr Pro Val Asn
1070

Leu Ser Thr Ala Trp
1085

Ala Gly Glu Ve Tyr
1100

1030

Thr Ala Ser Val Gin
1045
Ser lle Val Thr Thr
1060

Phe Asn Gly Val Lys
1075

Thr Pro Phe Asp Arg

1090

Asn Tyr Asp Phe Pro
1105

Asn Thr Asn Leu Val

1035

Ala Phe Leu Asn
1050

Val
1065

Tyr Val Asn

{le Thr Ala Gly
1080
Lys tle Val Gin
1095

Glu Tyr Gly Ala
1110

Pro Gly Ala Phe Gly Asp lie GIn Ser Arg Thr Val Ser

1125

Leu GIn Arg Pro
1140

Val Pro Tyr Thr Gin Ala Pro Ser Gly

Gln

1115 1120
Ser Asp Leu Tyr Ala

1130 1135
Ala Gly Ala |le His

1145

Glu Gin Trp Lys Lys
1160

Pro Phe Gly Cys Glu
1175

Cys Ala Val Gly Ser
1190

Leu Phe Thr Arg Val
1205

1150

Asp Lys Ala Pro Ser
1165

{1e Tyr Thr Asn Pro
1180

lle Pro Leu Ala Phe Asp

1185

Ser Glu Thr Pro Thr
1210

1155

Leu Lys Phe Thr
1170

Ile Arg Ala Glu
1185 -

Ile Pro Asp
1200

Leu Ser Ala Ala
1215

Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly



122

Ile Ala Thr Val Lys Tyr

1235

Val His Val Pro Ser Gly
1250

Glu Leu Thr Glu Gin Gly
1265

Asn lle His Pro Glu Phe
1280

Thr Cys Lys Gly Asp Cys
1295

His Pro Gin Tyr His Ala
1310

Thr Ala Trp Thr Trp Leu

132

Jle fle

0

5

ile 1le Gly Leu

1340

Val Leu Thr Asn GIn Lys

135

Q210>
Q11>
Q12>
Q13>

220>
223

<400>

5

35
8509
DNA

Artificial

VLP74_21

35

1225

Ser Ala Ser
1240

Thr Ala Thr
1255

Ser Ala Thr
1270

Arg Leu Gin
1285

His Pro Pro
1300

Gin Thr Phe
1315

Thr Ser Leu
1330

Val Leu Ala
1345

His Asn
1360

1527212

1230

Lys Ser Gly Lys Cys Ala
1245

Leu Lys Glu Ala Ala Val
1260

Ile His Phe Ser Thr Ala
1275

Ile Cys Thr Ser Tyr Val
1290

Lys Asp His 1lle Val Thr
1305

Thr Ala Ala Val Ser Lys
1320

Leu Gly Gly Ser Ala Val
1335

Thr tle Val Ala Met Tyr
1350

(VEEV VLP 519 NPNAx6) whole sequence

gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat teectcatet

ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg

gegtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgec

ccecctgect gaccgcccaa cgacccecge ccattgacgt caataatgac gtatgttece

atagtaacgc caatagggac tttccattga cgtcaatgge tggagtattt acggtaaact

60

120

180

240

300



geccactigsg
gacggtaaat
tggcagtaca
atcaatggsc
gtcaategea
tccgecccat
gcteatttag
agaagacacc
tactcgttec
tttccatags
ccaccatgtt
tcgcgeccce
aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtst
acgacgttet
atgtgccaca
attacagcte
gagttgessc
ctattgtact
acgagaagsg

ccaccatgteg

cagtacatca
ggceegecteg
tctacgtatt
gtegatagce
gtttetttte
tgacgcaaat
tgaaccgtca
gggaccgatce
tgccegcecee
tettttctec
ccegttecag
gcgcaggeee
ccegctegatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctegac
getcggages
geccgeectt
gaacatgcgg
gcatcatgea
caageggagac
geeaggtete

agttaccete

tctecteece
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agtgtatcat atgccaagta cgeccecctat tgacgtcaat

gecattatgce
agtcatcect
gtttgactca
gcaccaaaat
gggceetags
gatcgectes
cagcctecet
gccaccagac
agtcaccgte
ccaatgtate
tegttcccea
getaacctsga
écgaagaagg
Caagggaaga
aagaagacca
aagacgttec
aagttattca
aagacgaaga
gecgatacat
gcagtccaat
agcggacgac
aatgaageat
aagtatactc

aatgtgacet

cagtacatga
attaccatgg
cggggatttc
caacgegact
cgtgtacgst
agacgccatc
taacggtega
ataatagcte
gtceacacgt
cgatgcagee
gaaccgacce
cgttcaagca
agecctcgca
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgea
ctaggacagc
cagagaacte

tceccatgtec

ccttategega
tgatgcgstt
caagtctcca
ttccaaaate
gegaggtcta
cacgctgttt
gegcagtgta
acagactaac
gtgatcagat
aatgecctat
ttttctesce
acgccgesac
aaaacagaaa
gacagegccg
aggcaagaga
geaagegaag
tgtggaagec
atacgatctt
ccatgagaaa
gegtttcacg
taaccagegga
ccittcagic
cgagcaatgeg

tcaaccacca

ctttectact
ttggcagtac
ccceattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgageag
agactgttce
atcgcgeccg
cgcaacccet
atgcaggtac
geeccacctg
B8EgELagece
cctaatccga
cagcgcatge
ataaacggct
aagatcgaca
gagtatgcag
ccccaagect
gtgccgaaag
cgegtegtcg
gtcatgtgea
tcactagtea

atttgctace

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
162d
1680
1740

1800



acagaaaacc
atgagctect
tgtttaatsa
ggagctecca
ttagacttca
ccatgcegeta
atacatctcg
Cgecageggeea
tgcegtatea
acgeagtaga
tcgagatgca
ccggaggaaa
caaacgccaa
gegcceteet
aacagttcag
agtgeeteta
tecatgtece
tgataacctt
taatcacccg
ctgttaggaa
cgaaaagett
tgataactca
_ccgecattse

cgtecctaac

agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
teacatgcac
ccegtgteac
ctecatcace
agtgaaatit
gcaagegtec
ccteeegeee
cccgaatgce
ccecaacgct
ggaatgcgag
ccagtgcaca
taattctegac
attcttecte
cggtttcaga
ccaacttgct
ttttaccete
tteggcacag
ttattaccac
aaccgtttce

tccttaccgs

ttegccatec
gttaagtece
acgcgcectt
gcaatcgage
cagtatgecc
gggaccatta
attgtggate
atggaattta
aatcctgtag
caagtctace
tcagaagtee
aatcccaacg
getegatcct
teteeceeca
aagaageage
aaactgccca
gcagacggca
tcagtgtcac
gatgagcctce
accgaaaaag
gaaacagcac
agatacccta
gttgcagest

ctaacaccta

154 /212

tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
cgaaccccaa
cagtcaccet
caaagatcte
agtgcagage
aagcagceee
aatgcaccet
tgaaactgca
actacacgca
getegragtt
ccggaaatce
tgtccaccat
ctacctegsct

acgctaggat

cgttgacaac
aaggagatfcc
atgcatcaga
cgacggsgcac
cggcaactta
actacatcaa
tttecctectt
cgtcagacac
ctatactcat
acagaacaga
getttcctie
tectaaccca
gacacctcecet
cgagaccatc
atatcggctg
agccacctta
gectctagea
ccctaagaat
cgagctcata
tetateegea
acatggecta
cctgegttte
gttttgcagé

accattttat

ccggectace

accgaggagce

tetgcagtty

gacggttate

aagggcagsa

gtgtcactcet

gccagetgcc

tectactege

CCCCCagaac

ggagcttate

agcggcagtt

aatgccaacc

gatgggacta

aaCaagacaa

cagaacgata

adaggaaaac

ccagaaccta

cccacatate

tctgaaccag

aaccacccec,

ccgcacgags

tcaatttgteg

tcaagagtts

ctegctetec

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820

+ 2880

2940

3000

3060

3120

3180

3240



tttgctgcec
acaataacca
tgactcecct
CaggceCces
acactatagt
tcaagctgat
attcaccagc
aacagtgcaa
gcgacaciga
cegatcatgc
cagteggaga
tcaatggest
aaatcgtgca
aaccaggage
ataccaacct
caccttcesg
ctttcgeatg
ttccattagc
tttcagcesc
ccacegtcaa
ctectaccct
tctcgaccéc
gcaaagetga

aaacatttac

gatcagccgt

ccgcactace
acagatgttc
gctcagetec
cgectacgag
caacagagca
acctacagte
catcaaatgc
agtcttéaca
gaacacccaa
tgaagcatat
acactctatt
caaaataact
gtatgceges
atttggagat
agtgctecag
ttttgagcaa
cgaaatatat
ctttgacatt
cgaatgcact
gtactcgace
aaaagaagca
aaatatccac
ttetcaccee
ageegeeste

aattattata

Cggecceaga

tggattcaat

gtetectgte

cacgcgacca

gectacgcac

aacitgeagt

tecggatctc

gegetttace

gtcagcaagg

aaagcgcaca

gtgactacce

gcaggtceec

gagatctata

atacaatcca

agacccaaag

tegaagaaag

acaaacccca

cccgacgeet

cttaacgagt

agcaagtcag

gcagtcgage

ccggagttca

CCgaaagacce

tcaaaaaccg

attggcttgg
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ccacctgega
tgctgatcec
tcgteccttt
cgatgccegag
cactecctat
acgtcacctg
aggaatgcac
cgttcatgte
cctacgtaat
cagcctcagt
tgtatgteaa
tticcacasc
attatgattt
gaacagtcte
caggagcgat
ataaagctce
ttcececcra
tgttcaccag
gegtgtatte
gcaagtécgc
taaccgagca
ggctecaaat
atattgteac
cgtggacgteg

tgctegctac

gtecttggat

tctegecgce

tttagtcate

CCaagcgesa

cagcataaca

ccactacaaa

tccaacttac

gegtegeteca

gaaatcteac

graggegttc

tggagaaact

ttggacacce

tcctgagtat

aagctctgat

ccacgtgeca

atcattgaaa

aaactgtgct

getetcagaa

ttccgacttt

agtccatgte

agggtcgece

atgcacatca

acaccctcag

gttaacatce

tattetescc

cacctatgga
ttgatcetag
8CC8BCBCCE
atctcgtata
Ccaacaaaga
acaggaatgg
agecctgatg
tattgctttt
gactgecetty
ctcaacatca
cctgtgaatt
tttgatceca
ggggcaggac
ctgtatgcca
tacactcagg
tttaccgcce
gtagegtcaa
acaccgacac
getgggatcg
ccatcaggga
actatccatt
tatgttacst
tatcacgcce
ctectgegag

atetacgtec

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

4740



tgaccaacca
ctettgttte
tttcctaata
geegtegeat
gegatgceat
ccagaaagaa
tagttccagc
ccectaaagt
ciccaagagt
geetecaaca
gccatcatgé
getgtttect
cataaagtgt
ctcactgccee
acgceceses
gctgcectes
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccecgtteag

aagacacgac

gaaacataat
cccetececee
aaatgaggaa
geggcageac
gegctctate
gcaggcacat
cccactcata
acttegagce
ggraagaaat
tgtgaggaag
cctaagette
gtgtgaaatt
aaagcctgee
getttecagt
agaggceegtt
gtcettceec
gaatcaggeg
cgtaaaaageg
aaaaatcgac
tttcececte
ctgtccecct
ctcagttcer
cccgaceget

ttatceccac

taaggatcta
gtgecttect
attgcatcgc
agcaageegs
getacccage
cceettetet
geacactcat
gicteteect
taaagcaaga
taatgagaga
aaaggagata
gttatccgct
gtgcctaatg
cgggaaacct
tgcgtattge
tgcggcgage
ataachagg
ccgcegttect
getcaagtcea
gaagcteect
ttctceettc
tgtaggtest
gegecttate

tggcagcage
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gatctgctat
tgaccctgea
attgtcteag
aggatteega
tectgaagaa
gtgacacacc
agctcagegag
ccetcatcag
taggctatta
aatcatagaa
ggatcaaage
cacaattcca
agtgagctaa
gicgtgccag
gegetettee
ggtatcagct
aaagaacatg
gecetttttc
gaggtggcea
cgtgegetet
gggaagcgtg
tcectccaag
cegtaactat

cactggtaac

geecttctagt
aggtgccact
taggtgtcat
agacaatagc
ttgacccegt
ctetccacec
ggctecgeet
cccaccaaac
agtgcagage
ttttaagecc
ttegcetaat
cacaacatac
ctcacattaa
ctgcattaat
gcttectegc
cactcaaagg
tgagcaaaag
catagectcc
aacccgacag
cctegttccea
gegetttete
ctegsctste
cgtcttgagt

aggattagca

teccagccat

cccactgtee

tctattctee

agecatgcteg

tcetectege

ccetegttet

tcaatcccac

caaacctagc

gagagaaaat

atgatttaag

catggtcata

gagccgegaag

ttecgttece

gaatcggcca

tcactgactc

cggtaatacg

gcCagcaaaa

geececctea

gactataaag

cccteccact

atagctcacg

tgcacgaace

ccaacccgsgt

gagcgaggta

4800

4860

4920

4980

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060

6120

6180



157/212

tetaggeget getacagagt tcttgaagte gtgegcctaac tacggctaca

agtatttegt
ttgatccegc
tacgcgcaga
tcagtegaac
cacctagatc
aacttgetct
atttcgttca
cttaccatct
tttatcagca
atccgectee
taatagttte
tggtategect
gttetgcaaa
cgcagtetta
cgtaagatgc
gcgecgaccg
aactttaaaa
accgetgtte
ttttactttc
gegaataagg
aagcatttat
taaacaaata
cattattatc

gegtttcest

atctecectc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttsg
ggecccagte
ataaaccage
atccagtcta
cgcaacgtig
tcattcagct
aaagcgetta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatcea
agatccagtt
accagegttt
gcgacacgea
cagegttatt
gggettecec
atgacattaa

gatgacgetg

tectgaagce
ccgctegtag
ctcaagaaga
gttaaggegat
aaaaatgaag
aatgcttaat
cctgactcce
cigcaatgat
cagccggaag
ttaattgtteg
ttgccattec
ccegttecca
getectteee
ttatggcagc
ctggtgagta
gcceggeste
ttggazaacg
cgatgtaacc
ctegatgagc
aatgttgaat
gtctcatgag
gcacatttce
cctataaaaa

aaaacctcte

agttaccttc
cegtgetttt
tccttteate
tttegtcate
ttttaaatca
cagtgageca
cgtegtetag
accgcgagaa
geccgagegc
ccgegaaget
tacaggcatc
acgatcaage
tcctecgate
actgcataat
ctcaaccaag
aataceegat
ttcttceeee
cactcgtgca
aaaaacagga
actcatactce
cggatacata
ccgaaaasgte
tagecgtatc

acacatgcag

geaaaaagag
tttettteca
ttttctacge
agattgtcaa
atctaaagta
cctatctcag
ataactacga
ceacgctceac
agaagteetc
agagtaagta
gtgetgtcac
ceagttacat
gttgtcagaa
tcicttactg
tcattctgag
aataccgcec
cgaaaactct
cccaactgat
aggcaaaate
ttecctttttc
tttgaatgta
ccacctgacg
acgaggccect

ctecegttea

ctagaagaac
ttesgtagcte
agcagcagat
getctgacec
aaaggatctt
tatatgagta
cgatctgtcet
taceggages
cgectccaga
ctgcaacttt
gttcgecagt
getegtegtt
gatcccccat
gtaagtteec
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagéatc
ccgcaaaaaa
aatattatte
tttagaaaaa
tctaagaaac
ttcgegtcec

cggtcacasc

6240

6300

6360

6420

6480

6540

6600

6660

6720

- 6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680



ttgtctgtaa gcgeatgcce ggageagaca
ceestetcee gectegctta
taaaattgta
attttttaac
gatagegttg
caacgtcaaa
caaatcaagt
cceecgattt
agcgaaagga
cacacccgce
cggtgtgaaa
ttcagectac
ctgscgaaag

tcacgacgtt

210>
Q1
1
Q1

<2207
Q2

<400>

atgttcccet tccagccaat gtatccgatg cagccaatge cctatcgeaa ccegtteace

36

3858
DNA
Artificial

actatgceec
aacgttaata ttttgttaaa
caataggceg aaatcgecaa
agtettgttc cagtttegaa
geecgaaaaa ccgfctatca
tttttggeet cgaggtgcce
agagcttgac geggaaagcee
geggecgeta geecegctesc
geecttaate ceccectaca
taccgcacag atgcgtaage
gcaactgttg ggaagegcea
gegeatgtec tgcaagecga

gtaaaacgac ggccagtgaa

1587212

agecegteag

atcagagcag

attcgcegtta

aatcccttat

caagagtcca

gegcgateggc

taaagcacta

ggcgaacgts

aagtgtagcg

ggecgegtac

agaaaatacc

tcegtecege

ttaagttges

ttccatgete

ggcecgtcag
attgtactga
aattttistt
aaatcaaaag
ctattaaaga
ccactacetg
aatcggaacc
gtgagaaagr
gtcacegctgc
tatggttect
geatcagece
cctetteact
taacgccage

tcaactttc

cesetgttes

gagtgcacca

aaatcagctc

aatagcccea

acgtgeactc

aaccatcacc

ctaaagggag

aaggegaagaa

gegtaaccac

ttgacgtatg

ccattcegcca

attacgccag

gtttteecag

VLP74_21 (VEEV VLP 519 NPNAx6) VEEV-NPNAx6 seauence only

36

geecegegca geeccteggtt ccccagaace gaccctittc tgecgateca getgcaggaa

ttaacccect cgategctaa cctgacgttc aagcaacgcc gggacgcyce acctgagese

ccatccgcta ataaaccgaa gaaggaggce tcgcaaaaac agaaaggege aggccaagee

aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa tccgaageca

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8509

60

120

180

240

300



cagaatggaa
aaattgeaat
tetgtegtcg
gttctgecce
ccacagaaca
agctgecate
gEEECCaags
gtgctgggag.
aagggagtta
atetgtetec
aaaccagcag
ctectggaag

aatgagtata

aCaagaagaa

ctgacaagac

gagggaagtt

cgcttaagac

tgcegeccea

atggagcagt

gagacagese

gtatgaatga

ccgtgaagta

tcegccaatgt

agactttasc

cagctgttaa

agctaacgcg

159/212

gaccaacaag aaaccaggca
gttcccaatc atgtigeaas
attcagecce atgcatetes
gaagaaagca tccaaatacg
tacattcaaa tacacccatg
ccaatatgaa aatggegcgtt
acgacccatt ctggataacc
ageatctagg acagcecttt
tactccagag aactgcgagc
gacgttceca tgtectcaac

catgctcage gttaacgtty

tgccatagtc caatagcaat

cttcagactt cctcgcagta
cggtatgaca tgcacgegac
tctcgcccgt gtcacattgt
ggeeactcca tcaccatgea
tatgaagtga aatttaatce
gtagagcaag cgtgccaagt
atgcacctce cgegectcaga
ggaaacccga atgecaatee
gccaacccea acgcteeteg

ctegtgraat gegagtetege

ttcagccagt gcacaaagaa

gteccecgga

cccttacate

cgaggcagta

tggcctggat

cattaaagag

ggatggscac

atttaagaaa

tetaggcaga

ctacgcacat

agtggacagce

Caacgcgaac

atcctcagte

Cggcacaaag

geagcagtec

aggaaaagga
gccagatgca
aagagcgace
tcctecceeca
ataccactac
ggttatttce
gattccgtca
gaactctata
gatgcacaga
agtttegttt
cccaatgcta
accgtgacac
atctccgaga

agagcatatce

agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacestece
agggacgegt
cagtcgtcat
aatggtcact
caccaatttg
acaaccceee
gatccaccga
tcagatgtéc
ggcacgacge
acttaaaggg
atcaagtegtc
tegctteccag
gacactcctg
ctcatccccec
acagaggagc
ccttgagcesg
acccaaatgc
ctcctgategg
ccatcaacaa

ggctgcagaa

catggtcatg

cggctacect

cgacaacgac

tecagatgte

aggctattac

gaaaggagtt

getcectatt

gtegaacgag

agtgaccacc

ctacgacaga

ctacgatgag

ggagctettt

agttgegage

ttatgttaga

caggaccatg

actctataca

gtgcccgaca

ctcegtgecg

agaacacgga

ttatetceag

cagttccgea

caacccaaac

gactagcgce

gacaaaacag

cgataagtgg

360

420

480

540

600

660

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



gtgtataatt
gtcccattct
accttcgstt
acccgccaac
aggaatttta
aggttttese
actcattatt
attgcaacce
ctaactectt
tececccgca
aaccaacaga
cgcctectea
geeggeecct
atagtcaaca
ctgataccta
ccagecatca
tgcaaagtct
actgagaaca
catgctgaag
ggagaacact
geggtcaaaa

gtgcagtatg

ctgacaaact
tgctgecaga
tcagatcagt‘
ttgctgatga
ccgtcaccga
tacaggaaac
accacagata
tttcecgttac
accggctaac
ctegccceesc
tgttctegat
ggtecatetsg
acgagcacgc
gagcagecta
cagtgaactt
aatgctecge
tcacaggsgt
cccaagtcag
catataaage
ctattgtgac

taactgcageg

geccaaagea
cggcaaatgc
gtcactgaaa
gectcactac
aaaagggtes
agcacccgega
cecctatgtec
agecgtctace
acctaacsgct
cgagaccace
tcaattgcte
ctetgtcats
gaccécgatg
cgcaccacte
ggagtacgtc
atctcaggaa
ttacccgtte
caaggectac
gracacagcc
taccgtgtat

tccegctttee

160/212

gcegggagecea
accgtgcctce
ctgcacccta
acgcacgagc
gagtttatat
aatccacatg
accatccteg
tegctgtttt
aggataccat
tgggagtcect
atccetctes
ccttttttag
ccgagecaag
cctatcagca
acctgccact
tgcactccaa
atgteessts
gtaatgaaat
tcagtgcagg
gtgaatggag

acagcttgga

céggggagat ctataattat gattttccte

geagcatttg gagatataca atccagaaca gtctcaagct

aacctagtgc tgcagagacc caaagcagga gegatccace

ccttaaaage
tagcaccaga
agéatcccac
tcatatctga
ggggaaacca
gectaccgca
gtttgtcaat
gecagatcaag
tttgtctesc
tegatcacct
ccgectteat
tcatggccge
cgggaatctce
taacaccaac
acaaaacagg
cttacaggcc
gtgcatattg
ctgacgacts
cettectcaa
aaactcctet
caccctttga
agtatgggec
ctegatcteta

tgccatacac

aaaactgeat

acctatgata

atatctaatc

accagctgtt

¢CCBCCgaaa

cgagetgata

ttgteccecc

agttecgtac
tgtectttac
atggaacaat
cetagtgact
ceccycagec
gtataacact
aaagatcaag
aatggattca
tgatgaacag
cttttgcgac
ccttecggat
catcacagts
gaatttcaat
tcgcaaaatc
aggacaacca
teccaatacc

tcaggcacct

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180

3240 .



161/212
tceggtttte agcaatggaa gaaagataaa getccatcat tgaaatttac cgccccttte
ggatgcgaaa tatatacaaa ccccattcec gecgaaaact gtgctetage gteaattcca
ttagecttteg acattcccga cgecttgttc accagegtet cagaaacacc gacactttca
gcgeccgaat geactcttaa cgagtecetg tattcttﬁcg actttgeter gatcgccacg
gtcaagtact cgeccagcaa gtcaggcaag tecgcagtec atgteccate agggactgct
accctaaaag aagcagcagt cgagctaacc gagcaagegt ceecgactat ccatttcteg
accgcaaata tccacccgea gttcagectc caaatatgca catcatétgt tacgtgcaaa
getgattetc accccccgaa agaccatatt gtgacacace ctcagtatca cgcccaaaca
tttacagceg cggtgtcaaa aaccgcgtee acgtegttaa catccctect gegaggatea
geegtaatta ttataattge cttegtects getactatte tegccatgta cetecteace
aaccagaaac ataattaa
210> 37
211> 1285
212> PRT

213> Artificial

<2200
<223> VLP74_21 (VEEV VLP 519 NPNAx6) amino acid seguence

<400> 37

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 - By 60

Lys Pro Lys Lys Glu Ala Ser Gin Lys Gin Lys Gly Gly Gly Gin Gly
65 70 75 80

Lys Lys Lys Lys Asn GIn Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro

3300
3360
3420
3480
3540
3600
3660
3720

3780

3840

3858



162 /212

85 80 95

Asn Pro Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110

Gly Lys Arg Gin Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 120 125

Pro Ile Met Leu Glu Gly Lys Ile Asn Gly Tyr Ala Cys Val Val Gly
130 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys lle Asp Asn Asp
145 150 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pro Gln Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val Gin
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro lle Leu Asp Asn Gin Gly Arg Val Val Ala lle
225 230 235 A 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu GIn Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 . 285

Phe Pro Cys Ala Gin Pro Pro Ite Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu
305 310 : 315 ‘ 320

Leu Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 335

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350



163 /212
Cys lle Arg Cys Ala Val Gly Ser Cys His Ser Pro lie Ala lle Glu
355 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin Thr Ser
370 375 380

Ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr Ile Lys Glu Ile Pro Leu His GIn Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser Ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu Gin Ala Cys GIn Val Tyr Ala His Asp Ala Gin Asn Arg Gly
485 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn
515 520 525

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Gly Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala
545 550 555 560

Leu Val Glu Cys Glu Cys Gly Gly Thr Lys lle Ser Glu Thr tle Asn
565 570 575

Lys Thr Lys GIn Phe Ser GIn Cys Thr Lys Lys Glu GIn Cys Arg Ala
580 585 590

Tyr Arg Leu GIn Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro
595 ' 600 605



164/212

Lys Ala Afa Gly Ala Thr Leu Lys Gly Lys Leu His Val Pro Phe Leu
610 615 620

Leu Ala Asp Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro Met lle
625 630 635 640

Thr Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys Asn Pro
645 650 655

Thr Tyr Leu lle Thr-Arg Gln Leu Ala Asp Glu Pro His Tyr Thr His
660 ' 665 670

Glu Leu lle Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr Glu Lys
675 680 ' 685

Gly Trp Glu Phe Val Trp Gly Asn His Pro Pro Lys Arg Phe Trp Ala
690 695 700 '

Gin Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu Val ]le
705 710 715 720

Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser
725 730 735

“tle Cys Ala Ala Ile Ala Thr Val Ser Val Ala Ala Ser Thr Trp Leu
740 - 745 750

Phe Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro
755 760 765

Asn Ala Arg lle Pro Phe Cys Leu Ala Val Leu Cys Cys Ala Arg Thr
770 775 780

Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn
785 790 795 800

Asn Gin GIn Met Phe Trp Iie Gin Leu Leu ile Pro Leu Ala Ala Leu
805 810 815

le Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe
820 825 830

Leu Val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr
835 840 . 845

Thr Met Pro Ser GIn Ala Gly Ile Ser Tyr Asn Thr [le Val Asn Arg
850 855 860

Ala Gly Tyr Ala Pro Leu Pro lle Ser {ie Thr Pro Thr Lys fle Lys



165/212

865 870 875 , 880

Leu Ile Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr Lys Thr
885 890 895

Gly Met Asp Ser Pro Ala !le Lys Cys Cys Gly Ser Gin Glu Cys Thr
900 905 910

Pro Thr Tyr Arg Pro Asp Glu Gin Cys Lys Val Phe Thr Gly Val Tyr
915 920 925

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr
930 935 ) 940

GIn Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp
945 950 955 960

His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser Val Gln Ala Phe Leu
965 970 975

Asn Iie Thr Val Gly Glu His Ser Ile Val Thr Thr Val Tyr Val Asn
980 985 990

Gly Glu Thr Pro Val Asn Phe Asn Giy Val Lys ite Thr Ala Gly Pro
995 1000 1005

Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys Ile Val Gin Tyr
1010 1015 1020

Ala Gly Glu 1le Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Aia Gly
1025 1030 1035

Gin Pro Gly Ala Phe Gly Asp 1le Gin Ser Arg Thr Val Ser Ser
1040 1045 1050

Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIn Arg Pro Lys
1055 1060 1065

Ala Gly Ala |le His Yal Pro Tyr Thr Gin Ala Pro Ser Gly Phe
1070 1075 1080

Giu Gin Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1085 1090 1095

Pro Phe Gly Cys Glu {le Tyr Thr Asn Pro !le Arg Ala Glu Asn
1100 1105 1110

Cys Ala Val Gly Ser lle Pro Leu Ala Phe Asp lle Pro Asp Ala
1115 1120 1125



166 /212

Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu
1130 1135 1140

Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly lle
1145 1150 1155

Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala Val
1160 1165 1170

His Val Pro Ser Gly Thr Ata Thr Leu Lys Glu Atz Ala Val Glu
1175 1180 1185

Leu Thr Glu GIn Gly Ser Ala Thr Ile His Phe Ser Thr Ala Asn
1190 1195 1200

lie His Pro Glu Phe Arg Leu Gin Ile Cys Thr Ser Tyr Val Thr
1205 1210 1215

Cys Lys Gly Asp Cys His Pro Pro Lys Asp His [le Val Thr His
1220 1225 1230

Pro Gin Tyr His Ala Gin Thr Phe Thr Ala Ala Val Ser Lys Thr
1235 1240 1245

Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala Val lle
1250 1255 1260

Ile Ile Ile Gly Leu Val Leu Ala Thr lle Val Ala Met Tyr Val
1265 1270 1275

Leu Thr Asn Gln Lys His Asn
1280 1285

210> 38

211> 7305

212> DNA

213> Artificial

220>

<223> VLP74_15 (CHI VLP 532 NPNAx6) Whole sequence

<400> 38

tcecacettt cegtgatgac eggtgaaaacc tctgacacat gcagctcccz gagacggtca 60

cagcttgtet gtaagegeat gecggragea gacaageecg tcagggegce tcagegeete 120

ttegceegte tcegeectes cttaactatg cggcatcaga gcagattgta ctgagagtec 180



accatatgceg
attcgccatt
tacgccagct
tttcccagte
attgactagt
~gttccecstt
cccattgacs
acgtcaateg
tatgccaagt
ccagtacate
tattaccatg
acggeeattt
tcaacgegac
gegtetaces
aggtcgacga
gaaggtacca
cacgtccaca
ccatgescac
agaagaagca
cgsctcaaaa
attgcatctt
ataaagtaat
tggcctttaa

agtctgatec

gtgtgaaata
cagectecge
ggcgaaagee
acgacgttet
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcecccta
accttatege
gteatgcest
ccaagtctcee
tttccaaaat
tgggaggtct
tatceceecc
accccgacce
gaggcaggct
getaccteaa
ggCgccaCcaa
gaagaagaaa
cgaagtcaag
éaaaccagca
geggtegtet

ctcgaagttt

ccgcacagat
aactgttese
ggatgtecte
aaaacgacgg
aatcaattac
cggtaaates
cgtatgttce
tacegtaaac
tteacetcaa
actttectac
tttegcagta
accécattga
gtcgtaacaa
atataagcag
gecaccatgg
tgeggccccac
gggcaactcg
cagaagectce
aacgacccaa
ccaggeegta
catgaageca
éatgtgaagg
aaatacgatc

acccacgaga

167 /212

gcetaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
geggtcatta
ccegecterec
catagtaacg
tecccactte
tgacggtaaa
ttggcagtac
catcaatgeg
cgtcaatgeg
ctececccca
agctcgttta
agttcatccc
gcectacaat
cccagctgat
gcagaaatcg
agcaaaagaa
ggeagagaat
aagtgateeg
gaactatcga
ttgaatgtac

aacccgagsge

aaaataccgc
getgcgeece
aagttgegta
gacgeetgtt
gttcatagce
tgacceccca
ccaatagesa
gcagtacatce
tegcccecct
atctacetat
cgtegatagc
agtttetttt
ttgacgcaaa
gtgaaccgtc
gacgcaaact
tcaagtaatt
ctcescagte
gaaaaacaag
gcaaccacca
gtgcateaaa
ctacgcatge
caatgccgat
acagataccg

gtactataac

atcaggcsgcc
tcttcgctat
acgccagegt
ggcattgatt
catatatgga
acgacccccg
ctttccatte
aagtegtatca
ggcattatgc
tagtcatcec
getttgacte
gecaccaaaa
teggceetag
agataactec
ttctataaca
agacctagac
aaCaaattga
aagcaaagec
caaaagaage
attgaaaatsg
ctggteresg
ctggctaaac
gtgcacatga

tegcatcacg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gagcagtgcea
acagcggcag
ccaacgaagg
aaattacccc
caaacactac
Cggaaagcac
taaaagcatc
atgtctataa
cgtgccacag
aaatccagst
tgcgctatat
cttcageace
aaggagagac
acccgttcca
atggtaaaga
tagagetgca
acgtgaagat
gaggaaacce
acgccaacce
ataactgcaa
actceecettt
catteccatt
acggaaaaaa
gtaacatgeg

cctteaccet

168/

212

gtattcagea ggccgettca ctatcccgac gegtgeagse

accgatcttc
tgccececace
tgagggagce
attccectae
cttgcecatg
getgacttsge
agccacaaga
ccctategea
ctetttacag
geatagccat
gtecacgatc
gctgacagte
tcatgaacca
gttaccttec
tatgccccca
cacagttaat
gaatgccaat
caacgciget
aattgatcag
agtcccgcesc
gecaaacgtg
ccaagtcacc
acaggaacca

gectactgag

gacaacaaag

gacgeetegt

geccatcgtc

geectctece tegteacetg gaacaaagac

gaagagtgea

tctcagecgc

cttgaggaca

tctecccace

ccatatctag

ttgeagegca

atcggeataa

acgccagcees

accgggacca

ggatttacgg

cctgtgatag

agcacgtace

gatactcctg

gggcagacee

cccaacgcga

ggatccaacg

taccatecte

aacgctgaac

acttgcagag

atgctgctgt

aattaccacg

getctggage

gectegeeet
cttgcacacc
acgtgatgag
gccaaagacg
ctcattgtec
tcagaaatga
agacagatga
acgcegagce
teggacactt
acagcagaaa
gtagggagag
tgcagagcac
accgeacgct
tecgetacaa
accccaatac
agggactgac
cagtcactaa
tcegggacce
tgccaaaagc
atcctegacca
aggagtgest

tcacttegee

cccégtcttg
ctegctgctac
acccggatac
cagtactaag
tgactecesa
agcaacggac
cagccacgat
agcegeattg
tattctcace
gatcagccac
gttccactct
cgctgccact
gatgacgcag
gtecaactgc
taacccaaat
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactc
gacacacaag

CaaCaacgaa

aagCcegeag

ctaggagsee

atcgtcacaa

tgcctettee

gaaaaggaac

taccagctac

gacaatttta

gaageecatt

ggaacgctea

tggaccaage

cttgtaagea

cgatgeccea

acatgcacac

cgaccacaac

gctgaggaga

cagtctegca

getegrctccg

gccaacccaa

aaagtgatca

tgegcaataca

atccacatce

acagtaactt

ttegtcttace

aaggaggtta

ccatacaagt

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



actggccgea
actattatga
ttctgtegat
caccatatea
tcagaacgac
ageceetgtt
gtctéaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatccecte
cagactacag
gettttecea
gcaaaacaga
gegtecttta
tcacagtaaa
acaacaaaat
caggaagacc
atgecaacac
ctcagscacc
cegcaccgtt
ggaacatacc
cctetetaac

gegtegeeat

gatgtctace
getgtacecee
ggtgggcaca
attaacacca
caaggcgecc
ctggttacag
cttgecatgc
tgteagcace
tcttgtcaac
cttggaacca
ccegtacegte
cigcaagetc
cgccgaaaat
gtttgcatcg
ccaaggaaac
ggacgccaag
cgteetstac
aggacaattt
tcagttegta
atctegctte
cgettgecag
aatttccatc
ggacatgtca

catcaaatac

aacggtacteg
actatgactg
gcagtggeaa
ggagccacte
acatattacg
getettatee
tectgtaaga
tacgaacace
agaccggstt
acactgtcac
aagtgctetsg
tttacteegag
acgcaattga
gcctacagag
aacattaccg
tttetcetee
aaaégcgacg
getracattc
ctacagagsc
aagtattgec
attgcgacaa
gacataccgg
tecgaagtac

acagctagca

169 /212

ctcatesgtca
tagtcattgt
tatetatste
ttccecttect
aggctgcssc
cgétggccgc
ccetggettt
taacagtgat
acagccccat
ttgactacat
gtacagcaga
tctacccatt
gcgaggcaca
cccacaccec
tagcteccta
geccaatgtce
tctacaacat
aaagtcgtac
Cagcagcagg
tgaaggaaceg
acccgetaag
atgcgecctt
cagectgceac

agaaaggtaa

cccacatgag
gtcestesce
cgcacgecsc
getcagecteg
atatctates
cttgatcetce
tttagcceta
cccgaacacg
getettegag
cacgtecgag
gigcaaggac
tatgtgsesc
tetagagaaa
atcegcetce
cgctaacget
ctcegecter
gegactaccea
accggaaast
cacggtacat
aggagcatcg
agctgtaaat
tactagestt
tcactcctcec

atgtgcasgta

ataatcttst
tegttegtac
agatgcatta
ctatéctgcg
aacgaacagc
ctetgcaact
atgagcatceg
gtgggagtac
atggagctac
tacaaaactg
aagagcctac
ggcgectact
tctgaatctt
gcgaagetcee
gaccatgcce
acacctttte
cctttteece
aaagacgttt
gtaccatact
ctacagcaca
tgcecteter
gtcgétgcac
gactttaeeee

cattcgatga

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



ccaacgcegt
tatccttcte
tacactgcsc
acaccaccct
cgegaggagt
tgtcgtttag
| ttetttecce
cctaataaaa
gtegeetese
atgcggtggg
cgctcacaat
aatgagtgag
acctgtcgtg
ttgegcectce
gagcegtate
caggaaagaa
tgctggcgtf
gtcagagetg
ceetegtece
cttceggaag
tegttescte
tatccegtaa
cagccactes
agtggtegee

agecagttac

taccattcea
aacageectg
agccgcatgc
tegretccag
ageattaatt
caggcactaa
cteceecgte
tgaggaaatt
gcageacagc
ctctatgect
tccacacaac
ctaactcaca
ccagctgcat
ttccgettcee
agctcacfca
catgtgagca
tttccatage
gcgaaacccg
cteteetgtt
ceteggegctt
caagctgesc
ctatcgtett
taacaggatt
taactacgec

cttcggaaaa

gaagccegace
gcaagegeeg
caccctccaa
gatatatcca
gttectgtte
ggatctagat
ccttccttéa
gcatcgeatt
aaggeeegage
cgagcatggt
atacgagceg
ttaattgcat
taatgaatce
tcgctecactg
aaggcggtaa
aaageccagc
cteegeeece
acaggactat
ccgaccctec
tctcataget
tgtgtgcace
gagtccaacc
agcagagcga
tacactagaa

agagttegta

1707212

tagaagtaga
agtticacet
aggaccacat
caacggcaat
cteccttaat
ctectgtegce
ccctggaage
gtcteagtag
attgegaaga
catagctgtt
gaagcataaa
tgcgctcact
gCCaacecec
actcgctgce
tacgegttatc
aaaaggccag
ctgacgagca
aaagatacca
cecttacceg
cacgctgtag
aacccceegt
cggtaagaca
getatgtage
gaacagtatt

getettgate

ggggaactce

gcaagtgtec

agtcaattac

gtctteeste

tttaattgts

ttctagttec

tgccactcee

gtgteattct

caatagcagg

tcctetgtga

gtgtaaagcc

geeegetttc

ggegagagec

ctcggtegtt

cacagaatca

gaaccgtaaa

fcacaaaaat

gecgtttcee

atacctgtec

gtatctcagt

tcagcccgac

cgacttatceg

ceggtectaca

tegtatctec

cggcaaacaa

cagctgcaaa

tccacacaag

ccagcatcac

cagaagatta

gtgctatece

cagccatcte

actgtecttt

attcteeees

catgctesss

aattgttatc

tegegetgcct

cagtcgegaa

ggttteceta

cgectecegec

geggataacg
aaggccgcgt
cgacgctcaa
cctegaaget
geetttctee
tcegtgtage
cectgegcct
ccactggcag
gagttcttga
gctctgctga

accaccgetg

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5840
6000

6060



gtagcester
aagatccttt
geattttest
gaagttttaa
catceagcat
gaaaaagcce
gatcctggta
cctegtcaaa
agaatggcaa
cgtcafcaaa
gacgaaatac
gcaggaacac
cctgraatgc
ggataaaatg
tcteatctat
catcesgctt
cccatttata
acgtttcece
agegttattg
gesttccecs
tgacattaac
<210> 39
Q1) 121

<212> PRT
13> Arti

tttttttgtt
gatcttttct
catgagatta
atcaatctaa
caaatgaaac
tttctgtaat
tcggtctace
aataaggtta
aagtttatgc
atcactcgca
gegatcgcte
tgccagegca
tgttttccca
cttgateetc
aacatcatte
cccatacaat
cccatataaa
ttgaatatgg
tctcatgasc
cacatttcce

ctataaaaat

ficial

tecaagcage
acegggetcte
tcaaaaagga
agtatatatg
tgcaatttat
gaaggagaaa
attccgactce
tcaagtgaga
atttetttec
tcaaccaaac
ttaaaaggac
tcaacaatat
gggatcgcag
ggaagaggca
gcaacgctac
cgatagatteg
tcagcatccea
ctcatactct
ggatacatat
cgaaaagtec

aggcgtatcea

171/212

agattacgcg
acgctcagte
tcttcaccta
agtaaacttsg
tcatatcage
actcaccgag
gtccaacatce
aatcaccatg
agacttette
cgttattcat
aattacaaac
tttcacctea
tgétgagtaa
taaattccet
cttteccate
tcgcacctega
tgttegaatt
tcétttttca

ttgaatgtat

cacctgacgt

cgaggeccett

cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
attatcaata
écagttccat
aatacaacct
agtgacgact
aacaggccag
tcgteattsc
aggaatceaa
atcaggatat
ccatgcatca
cagccagttt
tttcagaaac
ttgcccgaca
taatcecesc
atattattga
ttagaaaaat
ctaagaaacc

tcetc

ggatctcaag

tcacgttaag

aattaaaaat

tagaaaaact

ccatatttit

aggatggcaa
attaatttce
gaatccgete
ccattacgcet
gcectgagega
tecaaccgec
tcttctaata
tcaggagtac
agtctgacca
aactctegcg
ttatcécgag
ctagagcaag
agcatttatc
aaacaaatag

attattatca

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7305



1727212

{2200
<223> VLP74_15 (CHI VLP 532 NPNAx6) amino acid sequence

<400> 38

Mef Glu Phe lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val lle Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gin Ala Gly Gln Leu Ala Gin Leu Ile Ser Ala Val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gin Arg Gin Lys Lys Gin Ala Pro Gin Asn Asp
65 70 75 80

Pro Lys Gin Lys Lys Gln Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys lle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr |le
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 : 155 160

Asp Leuw Glu Cys Ala Gin [le Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala Val Gin Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Giy Asp Ser Gly Arg Pro 1le Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240



Ser Val Val Thr Trp Asn Lys Asp.

245

Gly Ala Glu Glu Trp Ser Leu Ala
260

Asn Thr Thr Phe Pro Cys Ser Gin
275 280

Glu Lys Glu Pro Glu Ser Thr Leu
290 295

Arg Pro Gly Tyr Tyr Gin Leu Leu
305 310

His Arg Gin Arg Arg Ser Thr Lys
325

Thr Arg Pro Tyr Leu Ala His Cys
340

Cys His Ser Pro lle Ala Leu Glu
355 360

Gly Thr Leu Lys ile Gin Val Ser
370 375

Asp Ser His Asp Trp Thr Lys Leu
385 390

| 1737212

Ile Val Thr Lys Ile Thr Pro Glu
250 255

Leu Pro Val Leu Cys Leu Leu Ala
265 270

Pro Pro Cys Thr Pro Cys Cys Tyr
285

Arg Met Leu Glu Asp Asn Val Met
300

Lys Ala Ser Leu Thr Cys Ser Pro
315 320

Asp Asn Phe Asn Val Tyr Lys Ala
330 335

Pro Asp Cys Gly Glu Gly His Ser
345 350

Arg lie Arg Asn Glu Ala Thr Asp
365

Leu Gin lle Gly 1le Lys Thr Asp
380

Arg Tyr Met Asp Ser His Thr Pro
395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 419 415

Thr He Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val GIn Ser Thr Ala Ala Thr Ala Glu Glu lie Glu Val His Met
485 490 495



174 /212

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin Gln Ser Gly Asn
500 505 510

Val Lys Ile Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn Cys
515 520 , 525

Gly Gly Ser Gly Gly Asn Pro Asn Ala Asn Pro.Asn Ala Asn Pro Asn
530 535 540

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser
545 550 555 560

Asn Glu Gly Leu Thr Thr Thr Asp Lys Val Ile Asn Asn Cys Lys lle
565 570 5715

Asp Gin Cys His Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn
580 585 590

Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys
585 600 605

Ile His [le Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys
610 615 620

Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr Met Leu
625 630 635 640

Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gin
' 645 650 655

Glu Pro Asn Tyr His Glu Giu Trp Val Thr His Lys Lys Glu Val Thr
660 - 665 670

Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu
675 680 685

Pro Tyr Lys Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly
630 695 700

His Pro His Glu lle {le Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met
705 ’ 710 715 720

Thr Val Val Ite Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val
725 730 735

Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr
740 745 750

Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu



1757212

755 760 765

Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala
770 175 780

Ala Tyr Leu Trp Asn Glu Gin Gin Pro Leu Phe Trp Leu Gin Ala Leu
785 790 ‘ 795 800

Ile Pro Leu Ala Ala Leu lle Val Leu Cys Asn Cys Leu Lys Leu Leu
805 810 815

Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser Ile Gly
820 825 830

Ala His Thr Val Ser Ala T&r Glu His Val Thr Val ile Pro Asn Thr
835 840 845

Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro
850 855 860

Met Val Leu Glu Met Glu Leu Gin Ser Val Thr Leu Glu Pro Thr Leu
865 870 875 880

Ser Leu Asp Tyr lle Thr Cys Glu Tyr Lys Thr Val lle Pro Ser Pro.
885 890 895

Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro
900 905 910

Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Ty} Pro Phe Met Trp Gly
915 920 925

Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gin Leu Ser Glu Ala
930 935 940

His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr
945 950 955 960

Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin
965 a70 975 '

Gly Asn Asn lle Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val
980 985 990

Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp
995 1000 1005

Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp Val Tyr
1010 1015 1020



Asn Met Asp Tyr

176/212

Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin Phe

1025 1030

Giy Asp lle GIn Ser Arg Thr Pro Glu Ser Lys
1040 1045

Asn Thr Gln Leu Val Leu Gin Arg Pro Ala Ala
1055 1060

Val Pro- Tyr Ser Gin Ala Pro Ser Giy Phe Lys
1070 1075

Glu Arg Gly Ala Ser Leu Gin His Thr Ala'Pro
1085 1090

[le Ala Thr Asn Pro Val Arg Ala Val Asn Cys
1100 1105

Ife Pro Ile Ser Ile Asp Ile Pro Asp Ala Ala
1115 1120

Val Asp Ala Pro Ser Val Thr

1130

Thr His Ser
1145

Cys

Ser Asp

Asp Met Ser Cys
1135

Phe Gly Gly Val Ala
1150

1035

Asp Val Tyr Ala
1050

Gly Thr Val His
1065

Tyr Trp Leu Lys
1080

Phe Gly Cys Gin
1095

Ala Val Gly Asn
1110

Phe Thr Arg Val
1125

Glu Val Pro Ala
1140
lle Ile Lys Tyr
1155

Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser. Met Thr Asn
1160 1165 1170

Ala Val Thr Ile Arg Giu Ala Asp Val Glu Val Glu Giy Asn Ser
1175 1180 1185

Gln Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu Phe
1190 1195 1200

Arg Val Gln Val Cys Ser Thr Gin Val His Cys Ala Ala Ala Cys
1205 1210 1215

His Pro Pro Lys Asp His Ile Val Asn Tyr Pro Ala Ser His Thr
1220 1225 1230

Thr Len Gly Val Gin Asp lie Ser Thr Thr Ala Met Ser Trp Val
1235 1240 1245

Gin Lys 1le Thr Giy Gly Val Gly Leu Ile Val Ala Val Ala Ala

1250

1255

1260



Leu lle Leu Ile Val Val Leu Cys Val Ser Phe Ser

1265

210>
QI
212>
Q1

40

DNA
<220>
223>

<400> 40
tcgcregttt

cagcttgtcet
ttegceegte
accatatecs
attcgccatt
tacgccagcet
ttteccagte
attgactagt
gttccecstt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acgeggattt
tcaacgggac
gcgtgtacee

aggtcgacga

7533

Artificial

ceggtgatgac

gtaagcgeat

tceeeecteg

gtgtgaaata

caggctgcec

g8cgaaagee

acgacgtigt

tattaatagt

acataactta

tcaataatga

gtegagtatt

acgcecccta

accttatges

gtgatgceest

ccaagtctce

tttccaaaat

teggaggtct

tatcgcegcc

1270

gegtgaaaace

gecgggagea

cttaactatg

ccgcacagat

aactegttesg

geatgtecte

aaaacgaces

aatcaattac

cggtaaatge

cgtatgttcc

tacggtaaac

ttgacgtcaa

actttcctac

ttteecagta

accccattga

gtcegtaacaa

atataagcag

gecaccatge

1771212

VLP78_15 (CHI VLP 532 NPNAx25) Whole

tctgacacat
gacaagecce
cggcatcaga
gegtaaggag
aageecgatc
caaggcgatt
ccagtgaatt
gegetcatta
cccecctaec
catagtaacg
tecccactte
teacggtaaa
ttggcagtac
catcaatesg
cetcaategsg
ctcegeececa
agctégttta

agttcatcce

1275

sequence

Arg His

gcagetceccg gagacgstcea

tcagegecgeg tcagcagsts

gcagattgta

aaaataccgc

getgceggece

aagtteggta

gacgegtstt

gttcatagce

tgaccgccca

ccaataggga

gecagtacate

tegcccgect

atctacgtat

cgtggatage

agtttgtttt

ttgacgcaaa

gtgaaccsgtc

gacgcaaact

ctgagagtec
atcagscgce
tetteectat
acgccageet
ggcattgatt
catatatega
acgacccceg
ctticcatte
aagtgtatca
gecattatec
tagtcatcec
ggtttgacte
ggcaccaaaa
tgegcgetag
agataactgc

ttctataaca

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

1020

1080



gaaggtacca
cacgtccaca
ccatgcgcsc
agaagaagca
cggctcaaaa
attgcatctt
ataaagtaat
tegcctttaa
agtctgatec
gagcagtgca
acagcgecag
ccaacgaagg
aaattaccce
caaacactac
cggaaagcac
taaaagcatc
atgtctataa
cgtgccacag
aaatccaggt
tecectatat
cttcagcace
aaggagagac
acccgttecea
ateggtaaaga

tagaggteca

accccgacce
gaggcagect
ggtacctcaa
gegcecegeaa
gaagaagaaa
cgaagtcaag
gaaaccagca
geggtegict
ctcgaagttt
gtattcagea
accgatcttce
tgcccgcace
tgagggagee
attccectec
cttgcgcatg
getgacttec
agccacaaga
ccctatceca
ctctttgcag
ggatagccat
gtecacgate
getgacagte
tcatgaacca
gttaccttec

tateccccca

tegeccccac gecctacaat tcaagtaatt agacctagac

gggcaactcg
cagaagectc
aacgacccaa
ccaggcceta
catgaaggca
catgtgaagg
aaatacgatc
acccacgaga
geccgettca
gacaacaaag
geecteteeg
gaagagtgea
tctcagccec
cttgaggaca
tctececace
ccatatctag
ttggagcaca
atcgggataa
acgccagegg
accgegacca
ggatttaceg
cctgteatag
agcacgtace

gatactcctg

1781212

cccagetgat ctecgecagtc aacaaattga

gcagaaatcg gaaaaacaag aagcaaagsc

agcaaaagaa
gggagagaat
aagteatgeg
gaactatcga
ttgaatgtgc
aacccgagesg
ctatccceac
gacggetest
tegtgacste
gectegeect
cttecacacc
acgtgateag
gccaaagace
ctcattgtce
tcagaaatga
agacagatga
acgcegageg
tgggacactt
acagcagaaa
gtagggagag
tgcagagcac

accgecacget

gtaaccacca

gtgcatgaaa

ctacgcatec

caatgccgat

acagataccg

gtactataac

geetgcaggc

geccatcstc

gaaCaaagacC

cceggtette

ctectectac

accceggatac-

cagtactaag

teactgcgga

agtaacggac

cagccacgat

agccggattg

tattctcece

gatcagccac

gttccactct

cgctgccact

gatgacecae

caaaagaagc
attgaaaatg
ctestgeses
ctggctaaaé
gtgcacatea
tegcatcace
aagccgggag
ctaggagess
atcgtcacaa
tgcctgtteg
gaaaaggaac
taccagctac
gacaatttta
gaagggcatt
ggaacectga
tggaccaagc
cttgtaagga
cgatgeccea
acatgcacac
cgaccacaac
gctgaggaga

cagictgeca

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400 |
2460
2520

2580



acgtgaagat
gaggaaacce
atgcaaaccc
atgctaacce
.acgccaatcc
acgcgaacce
acgeeggtesg
ttgatcagtg
tcccgcecaa
caaacgtgac
aagtcaccat
aggaaccaa;
ctactgageg
tgtctacgaa
tgtaccccac
teggcacagc
taacaccagg
agecgeccac
gettgcagsc
tgccatgctg

tgagcgceta

cacagttaat
gaatgccaat
gaacgttgac
aaatgccaac
caacgcgaat
taatgcaaac
atccaacgag
ccatgeteca
cgctgaactc
ttgcagagte
getgetgtat
ttaccacgag
tctggagetc
cgetactact
tatgactgta
agtgegaatg
aéccactgtt
atattacgag
tcttateccg
ctgtaagace

cgaacacgta

gggcagacesg

¢ccaacgcga

ccaaacgcca

Ccaaacgcca

cctaacgcta

cccaacgcca

ggactgacaa

gttactaatc

geggaccgta
ccaaaagcaé
cctgaccate
gagtggetga
acttgegsca
catggtcacc
gtcattgtet
tgtgtgtace
ccettectae
gctgeggeat
ctegcegect
ctggcttttt

acagtgatcce

ttgtcaacag accgegttac agccccatee

tggaaccaac

cgtacgtgaa

actgtcactt

gtectetegt

gactacatca

acagcagagt

17917212

tgcggtacaa
accccaacge
acccgaatec
accccaacec
atcccaacec
acccgaacsc
ccacagacaa
acaagaattg
aaggaaagat
gaaéccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat
cgetgecctc
cacggcgcag
tcagcctect
atctatggaa
tgatcgtcet
tagccgtaat
cgaacacegt
tettegagat
cgtgcgagta

gcaaggacaa

gtgcaactegc
taaccccaac
caatﬁccaac
taatccaaac
aaatcccaat
taacccgaac
agtgatcaat
gcaatacaac
ccacatccca
agtaacttac
gtcttaccet
ggaggttacc

atacaagtac

aatcttetac

gttegtgctt
atgcattaca
atgctgcetc
cgaacagcag
gtgcaactgt
gagcatcgst
gegagtaccg
ggagctacaa
caaaactgtc

gagcctacca

getgectcce

gecaatcecga

gcgaacccca

gccaacccta

gctaatccga

gctaatccca

aactgcaaaa

tccectttag

ttcccattgg

ggaaaaaace

aacatgggac

ttgaccgtsc

tggcegeaga

tattatgagc

ctgtcgatee

ccatatgaat

agaacgacca

ccectgttcet

ctgaaactct

geccacacte

tataagactc

tcagtcacet

atccectecee

gactacagct

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3120

3780

3840

3900

3960

4020



gcaaggtctt
ccgaaaatac
ttgcatcgsc
aaggaaacaa
acgccaagit
tegtgtacaa
gacaatttge
agtteetact
ctgecttcaa
gtteccagat
tttccatcga
acatgtcate
tcaaatacac
ccattceaga
cagccctgec
ccgcatecca
gegtccagga
gattaattgf
ggcactaagg
cceecgtgee
ageaaattec
aggacagcaa
ctatesctcs
cacacaacat

aactcacatt

tactggagtc
gcaattgagc
ctacagagce
cattacceta
tetcetegec
aggcgacgte
teacattcaa
acagagecca
gtattesctg
tecgacaaac
cataccggat
cgaagtacca
agctagcaag
agccgacgta
aagcgccgag
ccctccaaag
tatatccaca
tgctettect
atctagatct
ttcctteace
atcgcattst
geeggaggat
agcatggtca
aceagccgga

aattecgtte

tacccattta
gaggcacatg
cacaccgcat
getgectace
ccaatgtect
tacaacateg
agtcgtacac
gcagcageca
aaggaacgag
ccegtaagag
geggecttta
geetgeacte
aaaggtaaat
gaagtagage
tttcecetsc
gaccacatag
acggcaatsgt
gecttaattt
getgtecctt
ctggaagete
ctgagtaget
tgggaagaca
tagetgttte
égcataaagt

cgctcactge
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tetgegecee

tagagaaate

cegcgteegec

ctaacggtga

ccgcctggac

actacccace

cggaaagtaa

cggtacatgt

gagcatcgct

ctgtaaatig

ctagegttst

actcctccga

gtecagtaca

ggaactccca

aagtetectc

tcaattacce

ctteegegteca

taattgtegt

ctagttecca

ccactcccac

gtcattctat

atagcaggca

ctetegteaaa

gtaaagcctg

ccgcttteca

cecctactsc
tgaatcttec
gaagctccge
ccatgcceete
acctttteac
ttttegceca
agacgtttat
accatactct
acagcacacg
cectgtaese
cgatgcacce
ctttsggesc
ttcgatgace
gctgcaaata
cacacaagta
agcatcacac
gaagattacg
gctatgcste
gccatctatt
tegtcctttee
tctegeesest
tectgegggat
ttgttatccg
gegtgcctaa

gtcgggaaac

ttttecegace
aaaacagagt
gtcctttace
acagtaaagg
aacaaaatce
ggaagaccag
gccaacactc
caggcaccat
gecaccgttcee
aacataccaa
tctgtaacge
étcgccatca
aacgcegtta
tccttetceaa
cactgcecag
accacccttg
ggaggagtag
tcgtttagca
gtttgcccct
taataaaatg
gegeteeeec
gcgstegect
ctcacaattc
tgagtgagct

ctgtegtece

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



agctgcatta
ccgettecte
ctcactcaaa
tetgagcaaa
tccataggct
gaaacccgac
ctectattee
teggcgcttte
agctegsecte
atcgtcttea
acaggattag
actacegcta
tcggaaaaag
tttttgttte
tcttttctac
tgagattatc
caatctaaag
aatgaaactg
tctgtaatea
getctgceat
taaggttatc
gtttatgcat
cactcgcatc

gatcectgtt

atgaatcesc
gctcactgac
geceggtaata
aggccagcaa
ccgececect
aggactataa
gacccteccsg
tcatagctca
tetecacgaa
gtccaacceg
cagagcgage
cactagaaga
agttegtagc
caagcagcag
geggtcteac
aaaaagegatc
tatatatgag
caatttattc
aggagaaaac
tccgactcgt
aagtgagaaa
ttctttccag
aaccaaacce

daaaggacaa
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caacgcgceg ggagagecee tttecgtatt geecectctt

tcectgcect

cggttateca

aaggecagea

gacgagcate

agataccagg

cttaccegat

cectgtaggt

cceecegttce

gtaagacacg

tatgtagece

acagtattteg

tcttgatccg

attacgceca

gctcagteea

ttcacctaga

taaacttegegt

-atatcaggat

tcaccgagec

ccaacatcaa

tcaccatgag

acttgttcaa

ttattcattce

ttacaaacag

cgetegttce getgegecea gegetatcag

cagaatcage
accgtaaaaa
acaaaaatcg
cgttteecee
acctetecec
atctcagttce
agcccgaces
acttatcecc
gtgctacaga
gtatctecec
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagec
gteattacec

gaatcgaatg

geataacgca
ggecgestte
acgctcaast
tggaagctce
ctiteteect
getetagetc
ctecgcctta
actggcagea
gttcttgaag
tctectgaag
caccgctest
atctcaagaa
acgttaagss
ttaaaaatga
gaaaaactca
atatttttga
gatggcaaga
taafttcccc
atcceggteag
attacgctceg
ctgagcgaga

caaccgsecec

ggaaagaaca
ctegegtttt
cagaggtesac
ctcgtgcact
tcgegaagcg
gttcgcteca
tccggtaact
gecactgeta
testgeccta
ccagttacct
agcggtestt
gatcctttea
attttegtca
agttttaaat
tcgageatca
aaaagccgtt
tcctestatc
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacsgc

aggaacactg

5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900

6960



182/212

caggatattc

ccagegcatc aacaatattt tcacgtgaat

ttttcccage gatcgcagte gtgagtaace atgeatcatce

tgateggtces aagaggcata aattccgtca gecagtttag

catcattggc aacgctacct ttgeccatgtt tcagaaacaa

geecgacatt

catacaatcg atagattgtc gcacctgatt

catataaatc agcatccatg ttggaatita atcgcgeect

gaatatgect catactcttc ctttttcaat attattgaag

tcatgagcee atacatattt gaatgtattt agaaaasataa

catttccccg aaaagtgeca cctgacgtet aagaaaccat

ataaaaatag gcgtatcacg aggccctttc gtc

210> 41

211> 1353
212> PRT

213> Artificial

<2207
<223> VLP78_15 (CHI VLP 532 NPNAx25) amino
<400> 41

Met Glu Phe lie Pro Thr Gin Thr Phe Tyr Asn
1 -5 10

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val
20 25

Arg Pro Gin Arg GIn Ala Gly Gln Leu Ala Gin
35 , 40

Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gin
50 55

ttctaatace

aggagtaces

tctgaccate

ctctgegcgca

atcgcgagce

agagcaagac

catttatcag

acaaataggse

tattatcate

tggaatecte
ataaaatgct
tcatctgtaa
tcggecttec
catttatacc
gtttcceett
géttattgtc
gttccaceca

acattaacct

acid sequence

Arg Arg Tyr Gin Pro

15

lle Arg Pro Arg Pro

30

Leu fle Ser Ala Val

45

Lys Pro Arg Arg Asn

60

Arg Lys Asn Lys Lys Gln Arg GIn Lys Lys Gin Ala Pro Gin Asn Asp

65 70 75

80

Pro Lys GIn Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys

85 90

95

7020

7080

7140

7200

7260

7320

7380

7440

7500

7533
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Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys tle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala Gln Ile Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala Val Gln Tyr Ser Gly Gly Arg Phe Thr {le Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro tle Phe Asp Asn Lys-Gly Arg Val
210 215 220

Val Ala lle Val Leu Gly Gly Ata Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp lie Val Thr Lys lie Thr Pro Glu
245 250 255

Gly Afa Glu Glu Trp Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 205 . 300

Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg Gin Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 ' 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro lle Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp



184 /212

385 360 365

Gly Thr Leu Lys fle Gin Val Ser Leu GIn I1e Gly Ile Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415

Thr tle Thr Gly Thr Met Giy His Phe Ile Leu Ala Arg Cys Pro Lys
420 425 . 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser A}g Lys Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu Ile Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr Gin GIn Ser Gly Asn
500 505 510

Val Lys Ile Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Asn Pro Asn Ala Asn Pro Asn Ata Asn Pro Asn Val Asp Pro Asn
545 550 555 560

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
565 570 575

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
580 585 590

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
585 600 605

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
610 615 620



185/212

Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser Asn Glu Gly Leu
625 630 635 640

Thr Thr Thr Asp Lys Val tle Asn Asn Cys Lys lle Asp Gin Cys His
645 650 655

Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn Ser Pro Leu Val
660 665 670

Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys [le His lle Pro
675 680 685

Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro
690 695 700

Thr Val The Tyr Gly Lys Asn Gln Val Thr Met Leu Leu Tyr Pro Asp
705 710 715 720

His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gln Glu Pro Asn Tyr
725 730 735

His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val Pro
740 745 750

Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr
755 760 765

Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly His Pro His Glu
770 775 780

lle Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val {le
785 790 195 800

Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala Val
805 810 815

Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr Pro Tyr Glu Leu
820 825 830

Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val
835 840 845

Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp
850 855 860

Asn Glu Gin Gin Pro Leu Phe Trp Leu GIn Ala Leu lle Pro Leu Ala
865 870 875 880



186/212

Ala Leu Ile Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys
885 890 895

Lys Thr Leu Ala Phe Leu Ala Val Met Ser lie Gly Ala His Thr Val
900 905 810

Ser Ala Tyr Glu His Val Thr Val lle Pro Asn Thr Val Gly Val Pro
915 920 925

Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu
930 935 940

Met Glu Leu Gin Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr
945 - 950 955 960

Ile Thr Cys Glu Tyr Lys Thr Val lle Pro Ser Pro Tyr Val Lys Cys
965 970 975

Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys
980 © 985 ' 990

Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys
995 1000 1005

Phe Cys Asp Ala Glu Asn Thr GIn Leu Ser Glu Ala His Val Glu
1010 1015 1020

Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala
1025 1030 1035

His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly
1040 1045 1050

Asn Asn lle Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val
1055 1060 ’ _ 1065

Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala
1070 1075 1080

Trp Thr Pro Phe Asp Asn Lys [le Val Val Tyr Lys Gly Asp Val
1085 1090 1095

Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin
1100 1105 1110

Phe Gly Asp Ile Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1115 1120 1125

Ala Asn Thr GIn Leu Val Leu Gln Arg Pro Ala Ala Gly Thr Val



1130

His Val
1145

Lys Glu Arg Gly Ala Ser

1160

Gin lie Ala Thr Asn Pro

1175

Asn Ile Pro lle Ser Ile Asp

1180

Val Val
1205

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala

1220

Tyr Thr Ala Ser Lys Lys

1235

Asn Ala Val Thr tle Arg

1250

Ser Gin Leu GIn lle

1265

Phe Arg Val Gin Val Cys

1280

Cys His Pro Pro Lys Asp

1295

Thr Thr Leu Gly Val GIn Asp

1310

Val GIn Lys Ile Thr Gly Gly Val Gly Leu ile Val

1325

Ala Leu
1340

210> 42

11> 7329
<212> DNA

213> Artificial

Pro Tyr Ser Gin

Asp Ala Pro Ser

Ile Leu Ile Val

187/212

1135

Ala Pro Ser Gly Phe
1150

Leu GIn His Thr Ala
1165

Val Arg Ala Val Asn
1180

Ile Pro Asp Ala
1195

Val Thr Asp Met Ser
1210
1225

Gly Lys Cys Ala Val
1240

Glu Ala Asp Val Glu
1255

Phe Ser Thr Ala Leu
1270

Ser Thr Gin Val His
1285

His lle Val Asn Tyr
1300

fle Ser Thr Thr
1315
1330

Val Leu Cys Val Ser
1345

1140

Lys Tyr Trp Leu
1155

Pro Phe Gly Cys
1170

Cys _Ala Val Gly
1185

Ala Phe Thr Arg
1200

Cys Glu Val Pro
1215

lle 1le Lys
1230

His Ser Met Thr
1245

Val Glu Gly Asn
1260

Ala Ser Ala Glu
1275

Cys Ala Ala Ala
1290

Pro Ala Ser His
1305

Ala Met Ser Trp
1320

Ala Val Ala
1335

Phe Ser Arg His
1350



<220>

188/212

<223> VLP74_25 (VEEV VLP 519 NPNAx6) Whole

<400> 42

tcececgttt cegtgatgac ggtgaaaacc tctgacacat

cagcttgtet
ttgeceeste
accatatecg
attcgecatt
tacgccaget
tttcccagtc
attgactast
gttccecstt
cccatteacg
acgtcaatge
tatgccaagt
ccagtacate
tattaccatg
acgegeattt
tcaacgegac
gegtgtaces
aggtcgacga
caatgcccta
cttttcteec
aacgccegea

daaaacagaa

gtaagcegat
tcegeectse
gteteaaata
caggctgcec
BBCgaaaggg
acgacgttat
tattaatagt
acataactta
fcaataatga
gtggagtatt
acgeeeecta
accttatees
gteatgeast
Ecaagtctcc
tticcaaaat
tggeagetct
tatcgceacc
tcgcaacceg
gatgcaggte
cgegeecacct

ag8eEEaLEC

gccegeagea
cttaactatg
ccgeacagat
aactgttges
geatgtecte
aaaacgacgg
aatcaattac
cegtaaateg
cetatgttce
tacggtaaac
ttgacgtcaa
actttcctac
tttegcagta
accccattga
gtcgtaacaa
atataagcag
gecaccatgt
ttcecgscce
caggaattaa
gaggegccat

caagggaaga

gacaagcccg
cgecatcaga
gcetaaggag
aagggecgatc
caaggcgatt
cbagtgaatt
geggtcatta
cccecctgec
catagtaace
tgcccactte
teacegtaaa
ttegcagtac
catcaatgeg
cetcaatgse
ctccgcccea
agctegttta
tccegttcca
cgcecagsece
ccegetegat
ccgctaataa

agaagaagaa

sequence

gcagcteceg
tcagggcgcg
gcagattgta
aaaataccac
ggtecggecc
aagtteesgta
gacgcgtett
gttcatagee
tgaccgccca
ccaatagega
gcagtacatc
tegcecgect
atctacgtat
cetggatagc
agtttatttt
ttgacgcaaa
gtgaaccetc
gccaafgtat
ctegttccee
gectaaccteg
accgaagaag

CCaagggaag

gagacegtca
tcagcggste
ctgaéagtgc
atcagececc
tcttcectat

acgccagest

gecattgatt

catatatega

acgacccccg

ctttccattg

aagtgtatca

ggcattatge

tagtcatcgce

gettteactc

ggcaccaaaa

tggecegtag

agataactec

ccgatgcagc

agaaccgacc

acgttcaage

gaggcctege

aagaaggcta

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

1020
1080
1140
1200
1260

1320



agacagggcc
Caggcaagag
tegaagegaa
atgtgeaags
aatacgatct
cccatgagaa
ggcgtttcac
ataaccaggg
ccettteagt
gcgagcaatg
ctcaaccacc
acgttgacaa
aaaggagatc
gatgcatcag
. 8Cgacggeca
ccgecaactt
cactacatca
atttcctact
ccetcagaca
tctatactca
cacagaacag
tggtttectt
atgctaacce
tgacacctcc

ccgagaccat

gectaatece
acagcgcatg
gataaacggc
caagatcegac
tgagtatgca
accccaagec
ggteccgaaa
acgggteste
cgtcatates
gtcactagteg
aatttectac
ccceggectac
caccgaggag
atgtecagtt
ceacggttat
aaagggcage
agtgtcactc
tgccagstec
cteetgcteg
tcccccagaa
aggagcttat
gageggeagt
aaatgccaac
tgateggact

CaaCaagaca

aaggcacaga
gtcatgaaat
tacgecttgtg
aacgacgttce
gatgtgccac
tattacagct
ggagtteges
getattgtec
aacgagaage
accaccatgt
gacagaaaac
gatgagetgc
ctgtttaatg
gegagetgcc
gttagacttc
accatgcest
tatacatctc
cCEgcagese
gtaccgtate
cacggagtag
gtcgagatge
tccggaggaa
ccaaacgeca
agcegcccteg

aaacagttca

189/212

atggaaacaa
tggaatctga
tegtcgeage
tggccegcect
agaacatgcg
ggcatcatgsg
ccaagggaga
teggagetset
gagttaccgt
gtctectese
cagcagagac
tegaagcagc
agtataagct
atagtccaat
agacttcctc
atgacatgca
gceeetgtcea
actccatcac
aagtgaaatt
agcaagegteg
acctcccege
acccegaatec
accccaacgc
tegaatgcga

gccagtgcac

gaagaagacc
caagacgttc
gaagttattc
taagacgaag
ggccgataca
agcagtccaa
cagcggacga
gaatgaagga
gaagtatact
caatgtgace
tttgeccatg
tettaagtec
aacgegeect
agcaatcgag
gecagtateec
cgggaccatt
cattgtegat
catggaattt
taatccteta
ccaagtctac
ctcagaagte
caatcccaac
tggtgegatce
gtetgeceec

aaagaaggag

aaCaagaaac

ccaatcategt

aggccgatgc

aaagcatcca

ttcaaataca

tatgaaaatg

cccattctee

tctaggacag

ccagagaact

ttcccatete

ctcagegtta

cccggaagea

tacatgecca

gcagtaaaga

ctggattcct

aaagagatac

gegeacggtt

aagaaagatt

ggcagagaac

gcacatgatg

gacagcagtt

gcgaacccca

tcagtcaccg

acaaagatct

cagtgcagag

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820



catatcgect gcagaacgat aagtgegtet

gagcecacctt aaaaggaaaa ctgcatgtce

tecctctage accagaacct atgataacct

accctaagaa tcccacatat ctaatcaccc

acgagctcat
ttetatseee
cacatgesct
tcctegsttt
tgttttecag
taccattttsg
agtccttega
ctctegccec
ttttagtcat
gccaagegeg
tcagcataac
gecactacaa
ctccaactta
gegstegtec
tgaaatctga
tgcaggcett
atggagaaac
cttegacacc
ttcctgagta

caagctctea

atctgaacca

aaaccacccg

accgcacgag

gtcaatttgt

atcaagagtt

tctegectetyg

tcacctatgg

cttgatcgta

gBccgecece

aatctcgtat

aCtcaacaaag

aacaggaatg

caggectgat

atattgcttt

cgactgectt

cctcaacatce

tcctgtigaat

cttteatcec

tggeecagga

tctgtatgce

getettagga

ccgaaaaggt

gtgataactc

gecgecatte

gegtgectaa

ctttgctecg

aacaataacc

gtgactcecc

gcagecgcce

aacactatag

atcaagctga

gattcaccag

gaacagtgca

tecegacactg

gcggatcatg

acagteggsag

ttcaategee

aaaatcgtec

Caaccaggag

aataccaacc

190/212

ataattctea

cattcttect

tcggtttcag

gecaacttege

attttaccet

ttteegcaca

attattacca

caaccgttte

ctcettacce

cccgeactec

aacagatett

.tgctcagste

gegcctacega
tcaacagagc
taéctacagt
ccatcaaatg
aagtcttcac
agaacaccca
ctgaagcata
aacactctat
tcaaaataac
agtatgcces
catttggaga

tagtgctgca

caaactgece

gegcagacesc

atcagtgtca

teatgagcct

caccgaaaaa

ggaaacagca

tagataccct

cgttgcagce

gctaacacct

ccggeccgag

ctggattcaa

cetgtectet

gcacgcegacc

aggctacgea

gaacttiggag

ctecggatct

aggegtttac

agtcagcaag

taaagcgcac

tgtgactacc

tgcagetccg

ggagatatat

tatacaatcc

gagacccaaa

aaagcagege

aaatgcacce

ctgaaactge

cactacacgc

geetgggagt

cccggaaatce

atgtccacca

tctaccteec

aacgctagga

accacctgeg

ttectgatce

gtcgtecctt

acgatgccga

ccactcecta

tacgtcacct

caggaatgca

ccgtteatet

gectacgtaa

acagcctcag

gtgtatgtga

ctttccacag

aattatgatt

agaacagtct

gcaggagcga

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

4260



tccacgtgce
catcattgaa
aaaactgtec
gegtgtcaga
cttccgactt
cagtccatgt
aagggtcgec
tatgcacatc
cacaccctca
ggttaacatc
ctattgteec
tgcctictag
aaggtgeccac
gtaggtetca
aagacaatag

tgtttectat

taaagtgtaa

cactgcccac

gcgceeeeasg

tgegctcget

tatccacaga

-CCaggaacceg

agcatcacaa

accaggcstt

ccegatacct

atacactcag
atttaccecc
tgtagegtca
aacaccgaca
tegtggeatc
gccatcageg
gactatccat
atatgttace
gtatcacgcc
cctgcteega
catgtacgteg
tteccageea
tcccactgte
ttctattctg
caggcatgct
gteaaattgt
agcctegest
tttccagtce
aggcggtttg
cgttcescte
atcagggéat
taaaaaggcc
aaatcgacgc
tcecectega

gtecegecttt

191/212

gecaccticge gttttgagca atggaagaaa

cctttcgeat
aftccattag
ctttcagces
gccacggtcea
actgctacce
ttctceacce
tgcaaagete
caaacattta
ggatcagceg
cteaccaacc
tctattettt
ctttcctaat
gegeetesse
ggegatecee
tatccgctca
gcctaatgag
ggaaacctgt
cgtattagsc
CEecgagcee
aacgcaggaa
gegttectee
tcaagtcaga
agctcccteg

cteccttces

gcgaaatata

cctttgacat

ccgaatgcac

agtactcegc

taaaagaagc

caaatatcca

attgtcacce

cagecgeget

taattattat

agaaacataa

geeeetecece

aaaatgagga

tegegcagga

tgggetctat

caattccaca

tgagctaact

cgtgccaget

getetteege

tatcagctca

agaacatgteg

cgttttteca

getegcgaaa

tgcectetce

gaagcgteec

tacaaacccce

teccgacgce

tcttaacgag

cagcaagtca

agcagtcgag

cccggagttce

¢ccgaaagac

gtcaaaaacc

aattegctts

ttaaggatct

cetgccttcee

aattgcatce

cagCaageeg

gectcgagea

caacatacga

cacattaatt

gcattaatea

ttectegcte

ctcaaagecg

agCaaaagsc

taggctccegc

cccgacagega

tgttcecgace

gettteteat

gataaagctc
attcgcgccg
ttgttcacca
tgcetgtatt
ggcaagtecg
ctaaccgagc
aggctccaaa
catattgtéa
gcgtggacet
gtectgacta
agatctgcte
ttgaccctee

cattgtctga

gaggattege-

tggtcatage

gccggaagca

geettecect

atcegccaac

actgactcgc

gtaatacget

CagCaaaage

ccccctgacg

ctataaagat

ctegccgctta

agctcacgct

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760




gtaggtatet cagticgste tagstcgttc

ccgttcagee cgaccgetge gecttatece

gacacgactt
taggcgetsc
tatttestat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatect
ctteggtctea
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacage
tcattcgtea
aaacaggaat
ctgaatcage
gtaaccatgc
ccgtcageca
catgtttcag
ctgattecce
aatttaatcg

ttcaatatta

atcgccactg
tacagagttc
ctegcectctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttagaaa
aataccatat
ccataggatg
acctattaat
gactgaatce
ccagccatta
ttgégcctga
cgaatgcaac
atattcttct
atcatcagga
gtttagtcte
aaacaactct

gacattatcg

gcagcageca
tteaagtest
ctgaagccag
gctestages
caagaagatc
taagggattt
aaatgaagtt
aactcatcga
ttttgaaaaa
gcaagatcct
ttecccecteat
getgagaatg
cgctegteat
gcgagacgaa
cggcgcagga
aatacctgsa
gtécggataa
accatctcat
ggcgcatces

cgagcccatt
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getccaaget
gtaactatce
ctggtaacag
gecctaacta
ttaccttcee
gtgettttit
ctttgatctt
tegtcatgag
ttaaatcaat
gcatcaaatg
geegtttcete
getatcestc
caaaaataag
gcaaaagttt
caaaatcact
atacgcgatc
acactgccag
atgctgtttt
aatgcttgat
ctgtaacatc
gettcccata

tatacccata

cggcctagag caagacgttt cccgttgaat

ttgaagcattvtatpagggtt attetctcat

gegctgtete
tcttgagtee
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacegee
attatcaaaa
ctaaagtata

aaactgcaat

taatgaagga

tgcgattcce

gttatcaagt

atgcatttct

cgcatcaacc

getgttaaaa

cgcatcaaca

cccagggatce

getcggaaga

attggcaacg

caatcgatag

taaatcagca

atggctcata

gagcegatac

cacgaacccc
aacccggtaa
gcgaggtate
agaagaacag
ggtagetcett
cagcagatta
tcteacectc
aggatcttca
tatgagtaaa
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagfggtga
ggcataaatt

ctacctttec

attgtcgcac

tccatgttes

ctettcettt

atattigaat

5820

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140

7200



193/212

gtatttagaa aaataaacaa atagegettc cscgcacatt tccccgaaaa gtgccaccte
acgtctaaga aaccattatt atcatgacat taacctataa aaataggcgt atcacgaggc

cctttegte

Q10> 43

211> 1285
212> PRT

213> Artificial

220>
<223> VLP74_25 {(VEEV VLP 519 NPNAx6) amino acid sequence

<400> 43

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60

Lys Pro Lys Lys Glu Ala Ser GIn Lys GIn Lys Gly Gly Gly GIn Gly
65 : 70 75 80

Lys Lys Lys Lys Asn Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 95

Asn Pro Lys Ata GIn Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 - 110

Gly Lys Arg GIn Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 120 125

Pro lle Met Leu Glu Gly Lys Ile Asn Gly Tyr Ala Cys Val Val Gly
130 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys lle Asp Asn Asp
145 150 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

7260
7320

7329



194/212

'Tyr Ala Asp Val Pro Gin Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 . 190

His Glu Lys Pro GIn Gly Tyr Tyr Ser Trp His His Gly Ala Val GIn
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 v 215 220

Asp Ser Gly Arg Pro Ile Leu Asp Asn GIn Gly Arg Val Val Ala lle
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu Gin Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
275 280 . 285

Phe Pro Cys Ala Gin Pro Pro lle Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Giu
305 310 315 320

Leu Leu Glu Ala Ala Val Lys Cys Pro Gly Areg Lys Afg Arg Ser Thr
325 330 335

Glu Glu Leu Phe Asn Giu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 A 345 : 350

Cys 1le Arg Cys Ala Val Gly Ser Cys His Ser Pro ile Ala lle Glu
355 , 360 365

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin Thr Ser
370 375 380

Ser Gin Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr lle Lys Glu !le Pro Leu His Gin Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His lle Val Asp Gly His Gly Tyr
420 425 430



1957212

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met Giu Phe
435 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 455 460

Phe Asn Pro Val Gly Arg Glu Leuw Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu GIn Ala Cys Gln Val Tyr Ala His Asp Ala Gin Asn Arg Gly
485 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 505 510

Val Ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn
515 520 525

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Gly Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala
545 550 555 560

Leu Val Glu Cys Glu Cys Gly Gly Thr Lys lle Ser Glu Thr t{e Asn
565 570 575

Lys Thr Lys Gin Phe Ser GIn Cys Thr Lys Lys Glu Gin Cys Arg Ala
580 585 580

Tyr Arg Leu Gin Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro
595 : 600 605

Lys Ala Ala Gly Ala Thr Leu Lys Giy Lys Leu His Val Pro Phe Leu
610 615 620

Leu Ata Asp Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro Met lle
625 630 635 640

Thr Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys Asn Pro
645 650 655

Thr Tyr Leu lle Thr Arg Gin Leu Ala Asp GIuAPro His Tyr Thr His
660 665 670

Glu Leu lle Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr Glu Lys
675 680 685

Gly Trp Glu Phe Val Trp Gly Asn Hjs Pro Pro Lys Arg Phe Trp Ala




196 /212

690 695 700

GIn Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu Val lle
705 710 715 720

Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr lle Leu Gly Leu Ser
725 730 735

Ile Cys Ala Ala ile Ala Thr Val Ser Val Ala Ala Ser Thr Trp Leu
740 745 750

Phe Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro
755 760 765

Asn Ala Arg Ile Pro Phe Cys Leu Ala Val Leu Cys Cys Ala Arg Thr
770 775 780

Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn
785 790 785 800

Asn GIn Gin Met Phe Trp lle GIn Leu Leu lle Pro Leu Ala Ala Leu
805 810 815

Ile Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe
820 825 830

Leu Val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr
835 840 845

Thr Met Pro Ser Gin Ala Gly lle Ser Tyr Asn Thr lle Val Asn Arg
850 855 860

Ala Gly Tyr Ala Pro Leu Pro lle Ser Ile Thr Pro Thr Lys lle Lys
865 870 875 880

Leu lle Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr Lys Thr
885 890 895

Gly Met Asp Ser Pro Ala lle Lys Cys Cys Gly Ser Gln Glu Cys Thr
900 905 ‘ 910

Pro Thr Tyr Arg Pro Asp Glu GIn Cys Lys Val Phe Thr Gly Val Tyr
915 920 925

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr
930 935 940

Gin Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp
945 950 955 960



197/212

His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser Val Gin Ala Phe Leu
965 970 975

Asn Ile Thr Val Gly Glu His Ser Ile Val Thr Thr Val Tyr Val Asn
980 985 990

Gly Glu Thr Pro Val Asn Phe Asn Gly Val Lys lle Thr Ala Gly Pro
995 1000 1005

Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys lle Val Gin Tyr
1010 1015 A 1020

Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
1025 1030 1035

Gin Pro” Gly Ala Phe Gly Asp lle Gin Ser Arg Thr Val Ser Ser
1040 1045 1050

Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu Gin Arg Pro Lys
1055 1060 1065

Ala Gly Ala tle His Val Pro Tyr Thr Gin Ala Pro Ser Gly Phe
1070 1075 1080

Glu Gin Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1085 1090 1095

Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala Glu Asn
1100 1105 1110

Cys Ala Val Gly Ser Ile Pro Leu Ala Phe Asp Ile Pro Asp Ala
1115 1120 1125

Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu
1130 1135 1140

Cys Thr Leu Asn Giu Cys Val Tyr Ser Ser Asp Phe Gly Gly lle
1145 1150 11585

Ata Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala Val
1160 1165 1170

His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Glu
1175 1180 1185

Leu Thr Glu Gin Gly Ser Ala Thr Ile His Phe Ser Thr Ala Asn
1190 1195 1200



1987212

Ile His Pro Glu Phe Arg Leu Gln lle Cys Thr Ser Tyr Val Thr

1205 1210 1215

Cys Lys Gly Asp Cys His Pro Pro Lys Asp His lle Val Thr His
1220 1225 1230

Pro Gln Tyr His Ala GIn Thr Phe Thr Ala Ala Val Ser Lys Thr
1235 1240 1245

Ata Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala Val |le
1250 1255 1260

lle tle 1le Giy Leu Val Leu Ala Thr lle Val Ala Met Tyr Val
1265 1270 1275

Leu Thr Asn Gln Lys His Asn
1280 1285

210> 44

211> 20

212> PRT

<213> Plasmodium falciparum

<400, 44

Glu Tyr Leu Asn Lys lle Gin Asn Ser Leu Ser Thr Glu Trp Ser Pro

1 5 10 15

Cys Ser Val Thr

20

210> 45

Q11> 20

212> PRT

213> Plasmodium voelii
400> 45

Tyr Asn Arg Asn lle Val Asn Arg Leu Leu Gly Asp Ala Leu Asn Gly
1 5 10 . 15

Pro Glu Glu Lys
20

210> 46
211> 30



199/212

<212> PRT
213> Artificial

{220>
{223> VLP74 insert

<400> 46

Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
1 5 10 15

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser
20 25 30

Q10> 47

Q11> 90

<212> DNA

213> Artificial

220>
<223> VLP74 insert

<400> 47
tccegaggaa acccgaatge caatcccaac gcgaacccca atgctaacce aaatgccaac

ccaaacgcca accccaacge tggtggatee
<210> 48

Q1 106

212> PRT

213> Artificial

2200
<223> VLP78 insert

<400> 48

Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
1 5 10 15

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Val Asp Pro Asn Ala Asn
20 25 30

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
35 40 45

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn

60

90
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50 55 60
Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
65 70 75 80
Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
85 90 95
Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser
100 105
<210> 49
Q11> 318
<212> DNA
<{213> Artificial
220>
<{223> VLP74 insert
<400> 49
tccggaggaa acccgaatge caatcccaac gegaaccceca acgctaacce caacgccaat 60
ccgaatgcaa acccgaacgt tgacccaaac geccaacccga atgecaatce caacgcgaac 120
cccaatgeta acccaaatge caacccaaac gccaacccca acgctaatcec aaacgecaac 180
cctaacgeca atcccaacge gaatcctaac gctaatccca acgcaaatcc caatgetaat 240
ccgaacgega accctaatge aaaccccaac gecaacccga acgctaacce gaacgctaat 300
cccaacgecg gtgeatec 318
210> 50
211> 452
{212> PRT

213> Artificial

Q20>
223> CHIKV E2-74 fusion protein

<400> 50

Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala Thr Arg Pro Tyr Leu
1 5 10 15

Ala His Cys Pro Asp Cys Gly Glu Gly His Ser Cys His Ser Pro Ile
20 25 30
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Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp Gly Thr Leu Lys Ile
35 40 45

Gln Val Ser Leu GIn lle Gly Ile Lys Thr Asp Asp Ser His Asp Trp
50 55 60

Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro Ala Asp Ala Glu Arg
65 70 75 80

Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys Thr Ile Thr Gly Thr
85 90 95

Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys Gly Glu Thr Leu Thr
100 105 110

Val Gly Phe Thr Asp Ser Arg Lys i{le Ser His Thr Cys Thr His Pro
115 120 125

Phe His His Glu Pro Pro Val Ile Gly Arg Glu Arg Phe His Ser Arg
130 135 140

Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr Tyr Val Gln Ser Thr
145 150 155 160

Ala Ala Thr Ata Glu Glu 1le Glu Val His Met Pro Pro Asp Thr Pro
165 170 175

Asp Arg Thr Leu Met Thr GIn Gin Ser Gly Asn Val Lys lle Thr Val
180 185 190

Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn Cys Gly Gly Ser Gly Gly
195 200 205

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
210 215 - 220

Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser Asn Glu Gly Leu Thr
225 ' 230 235 240

Thr Thr Asp Lys Val lle Asn Asn Cys Lys Ile Asp Gln Cys His Ala
245 250 255

Ala Val Thr Asn His Lys Asn Trp GIn Tyr Asn Ser Pro Leu Val Pro
260 265 270

Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys Ile His Ile Pro Phe
275 280 285



2021212

Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro Thr
290 295 300

Val Thr Tyr Gly Lys Asn GIn Val Thr Met Leu Leu Tyr Pro Asp His
305 ‘ 310 315 320

Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gin Glu Pro Asn Tyr His
325 330 335

Glu Glu Trp Val Thr His Lys Lys'Glu Val Thr Leu Thr Val Pro Thr
340 345 350

Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp
355 360 365

Pro GIn Met Ser Thr Asn Gly Thr Ala His Gly His Pro His Glu Ile
370 375 380

{e Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val Ile Val
385 390 385 400

Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Giy Thr Ala Val Gly
405 410 415

Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr Pro Tyr Glu Leu Thr
420 425 430

Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val Arg
435 440 445

Thr Thr Lys Ala
450

210> 51

211> 439

212> PRT

<213> Artificial

<220>
<223> CHIKV E1

<400> 51

Tyr Glu His Val Thr Val lle Pro Asn Thr Val Gly Val Pro Tyr Lys
1 5 10 15

Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu
20 25 30
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Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr
35 40 45

Cys Glu Tyr Lys Thr Val Ile Pro Ser Pro Tyr Val Lys Cys Cys Gly
50 55 60

Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys Val
65 70 75 80

Phe Thr Gfy Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys
85 90 95

Asp Ala Glu Asn Thr Gln Leu Ser Glu Ala His Val Glu Lys Ser Glu
100 105 110

Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser
15 120 125

Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly Asn Asn lie Thr Val
130 135 140

Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys
145 150 155 160

Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys
165 170 175

[te Val Val Tyr Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe
180 185 190

Gly Ala Gly Arg Pro Gly GIn Phe Gly Asp lle Gin Ser Arg Thr Pro
195 200 205

Glu Ser Lys Asp Val Tyr Ala Asn Thr Gin Leu Val Leu Gin Arg Pro
210 . 215 220

Ala Ala Gly Thr Val His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe
225 230 235 240

Lys Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro
245 250 255

Phe Gly Cys Gin Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala
260 265 270

Val Gly Asn Ile Pro Ile Ser Ile Asp lle Pro Asp Ala Ala Phe Thr
275 280 285
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Arg Val Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro

290 295 300
Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala lle Ile Lys Tyr
305 310 315 320
Thr Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr Asn Ala
325 330 335
Val Thr |le Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser Gin Leu
340 345 350
Gin Ite Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu Phe Arg Val Gin
355 ‘ 360 365
Val Cys Ser Thr Gin Val His Cys Ala Ala Ala Cys His Pro Pro Lys
370 375 380
Asp His 1le Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val GiIn
385 390 395 400
Asp lie Ser Thr Thr Ala Met Ser Trp Val Gin Lys lle Thr Gly Gly
405 410 415
Val Gly Leu Ile Val Ala Val Ala Ala Leu Ile Leu Ile Val Val Leu
420 . 425 430
Cys Val Ser Phe Ser Arg His
435
210> 52
Q11> 261
<212> PRT

213> Artificial

220>
223> CHIKV capsid

<400> 52

Met Glu Phe tle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln Val lle Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala Gin Leu Ile Ser Ala Val
35 40 45




205/212

Asn Lys Leu Thr Met Arg Ala Val Pro Gln GlIn Lys Pro Arg Arg Asn

50 55

Arg Lys Asn Lys Lys GIn Arg GIn
65 70

Pro Lys GIn Lys Lys GIn Pro Pro
85

Lys Lys Pro Gly Arg Arg Glu Arg
100

Cys Ile Phe Glu Val Lys His Glu
115 120

Leu Val Gly Asp Lys Val Met Lys
130 135

Asp Asn Ala Asp Leu Ala Lys Leu
145 150

Asp Leu Glu Cys Ala Gin Ile Pro
165

Lys Phe Thr His Glu Lys Pro Glu
180

Afa Val Gln Tyr Ser Gly Gly Arg
195 200

Lys Pro Gly Asp Ser Gly Arg Pro
210 215

Lys Lys
GIn Lys
90

Met Cys
105

Gly Lys

Pro Ala

Ala Phe

Val His

170

Gly Tyr
185

Phe Thr

[{e Phe

60

Gln Ala
75

Lys Pro
Met Lys
Val Met
His Val

140

Lys Arg
155

Met Lys
Tyr Asn

lle Pro

Asp Asn
220

Val Ala lle Val Leu Gly Gly Ala Asn Glu Gly Ala

225 230

235

Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys

245

Gly Ala Glu Glu Trp
260

210> 53

Q11> 453

212> PRT

13> Artificial

250

Pro Gin Asn Asp
80

Ala GIn Lys Lys
95

Ile Glu Asn Asp
110

Gly Tyr Ala Cys
125

Lys Gly Thr lle
Ser Ser Lys Tyr
160

Ser Asp Ala Ser
175

Trp His His Gly
190

Thr Gly Ala Gly
205

Lys Gly Arg Val
Arg Thr Ala Leu
240

Ile Thr Pro Glu
255



2067212

Q20>
223> VEEV E2-74 fusion protein

<400> 53

Ser Thr Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met
1 5 , 10 15

Ala Arg Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pro lle Ala
20 25 30

Ile Glu Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val Arg Leu Gin
35 40 45

Thr Ser Ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg
50 55 60

Thr Met Arg Tyr Asp Met His Gly Thr ile Lys Glu |le Pro Leu His
65 70 75 80

Gin Val Ser Leu Tyr Thr Ser Arg Pro Cys His ile Val Asp Gly His
85 90 95

Gly Tyr Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met
100 105 110

Glu Phe Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu
115 120 125

Val Lys Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu
130 135 140

His Gly Val Glu Gin Afa Cys GlIn Val Tyr Ala His Asp Ala Gin Asn
145 150 155 160

Arg Gly Ala Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser
165 170 175

Ser Leu Val Ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn
180 - 185 190

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn
195 200 205

Pro Asn Ala Gly Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr
210 215 . 220 '

Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr
225 230 235 240



2071212

fle Asn Lys Thr Lys GIn Phe Ser Gln Cys Thr Lys Lys Glu Gin Cys
245 250 255

Arg Ala Tyr Arg Leu an Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys
260 ‘ 265 270

‘Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys Leu His Val Pro
275 280 285

Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro
290 295 300

Met Ile Thr Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys
305 310 315 320

Asn Pro Thr Tyr Leu lle Thr Arg Gin Leu Ala Asp Glu Pro His Tyr
325 330 335

Thr His Glu Leu Ile Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr
340 345 350

Glu Lys Gly Trp Glu Phe Val Trp Gly Asn His Pro Pro Lys Arg Phe
355 360 365

Trp Ala GIn Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu
370 375 380

Val Ile Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly
385 390 395 400

Leu Ser Ile Cys Ala Ala Ile Ala Thr Val Ser Val Ala Ala Ser Thr
405 410 415

Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu
420 425 430

Thr Pro Asn Ala Arg lle Pro Phe Cys Leu Ala Val Leu Cys Cys Ala
435 : 440 445

Arg Thr Ala Arg Ala
450

210> 54

211> 442

<212> PRT

213> Artificial



1208/212

220>
- <223> VEEV E1

<400> 54

Tyr Glu His Ala Thr Thr Met Pro Ser GIn Ala Gly lie Ser Tyr Asn
1 5 10 15

Thr -11e Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro Ile Ser lle Thr
20 25 30

Pro Thr Lys tle Lys Leu 1e Pro Thr Val Asn Leu Glu Tyr Val Thr
35 40 45

Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala lle Lys Cys Cys Gly
50 55 60

Ser Gin Glu Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gin Cys Lys Val
65 70 75 80

Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys
85 90 85

Asp Thr Glu Asn Thr Gin Val Ser Lys Ala Tyr Val Met Lys Ser Asp
100 105 110

Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser
115 120 125

Val Gln Ala Phe Leu Asn lie Thr Val Gly Glu His Ser lle Val Thr
130 135 140

Thr Val Tyr Vai Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val Lys
145 150 155 _ 160

I1e Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys
165 170 175

Ile Val Gin Tyr Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro Glu Tyr
180 185 190

Gly Ala Gly GIn Pro Gly Ala Phe Gly Asp Ile GIn Ser Arg Thr Val
195 200 205

Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIn Arg Pro
210 215 220

Lys Alé Gly Ala Ile His Val Pro Tyr Thr GIn Ata Pro Ser Gly Phe
225 230 235 240



209/212

Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala Pro
245_ 250 255

Phe Gly Cys Glu Ile Tyr Thr Asn Pro lle Arg Ala Glu Asn Cys Ala
260 265 270

Val Gly Ser lle Pro Leu Ala Phe Asp lle Pro Asp Ala Leu Phe Thr
275 280 285

Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu Cys Thr Leu Asn
290 295 300

~ Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly Ile Ala Thr Val Lys Tyr

305 310

Ser Ala Ser Lys Ser Gly Lys Cys
325

Ala Thr Leu Lys Glu Ala Ala Val
340

Thr I1e His Phe Ser Thr Ala Asn
355 360

[le Cys Thr Ser Tyr Val Thr Cys
370 375

Asp His lle Val Thr His Pro Gin
385 390

Ala Val Ser Lys Thr Ala Trp Thr
405

Ser Ala Val lie lle lle lle Gly

420
Met Tyr Val Leu Thr Asn Gln Lys
435 440
210> 55
Q11> 215
<{212> PRT
213> Artificial
<2207
<223> VEEV Capsid

315 320

Ala Val His Val Pro Ser Gly Thr
330 335

Glu Leu Thr Glu Gin Gly Ser Ala
345 350

Ile His Pro Glu Phe Arg Leu GlIn
365

Lys Gly Asp Cys His Pro Pro Lys
380

Tyr His Ala Gin Thr Phe Thr Ala
395 400

Trp Leu Thr Ser Leu Leu Gly Gly
410 415

Leu Val Leu Ala Thr Ile Val Ala
425 430

His Asn



210/212
<400> 55

Met Phe Pro Phe GIn Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 10 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
20 25 30

Phe Leu Ala Met GIn Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 55 60

Lys Pro Lys Lys Glu Ala Ser GlIn Lys GlIn Lys Gly G!y Gly GIn Gly
65 70 75 80

Lys Lys Lys Lys Asn Gin Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 : 90 95

Asn Pro Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110

Gly Lys Arg Gin Arg Met Val Met Lys Leu Giu Ser Asp Lys Thr Phe
115 120 125

Pro [le Met Leu Glu Giy Lys Ile Asn Gly Tyr Ala Cys Val Val Gly
130 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys Ile Asp Asn Asp
145 150 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp Val Pfo Gln Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Val GIn
195 200 205

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro lle Leu Asp Asn GIn Gly Arg Vél Val Ala lle
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255



911/212

Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu Gin Trp
275

210> 56
Q11> 414
212> PRT
<213> Plasmodium falciparum

<400> 56

Met Met Arg Lys Leu Ala lle Leu Ser Val Ser Ser Phe Leu Phe Val
1 5 10 15

Giu Ala Leu Phe Gin Glu Tyr GIn Cys Tyr Gly Ser Ser Ser Asn Thr
20 25 30

Arg Val Leu Asn Glu Leu Asn Tyr Asp Asn Ala Gly Thr Asn Leu Tyr
35 40 45

Asn Glu Leu Glu Met Asn Tyr Tyr Gly Lys Gin Glu Asn Trp Tyr Ser
- 50 55 60

Leu Lys Lys Asn Ser Arg Ser Leu Gly Glu Asn Asp Asp Gly Asn Asn
65 70 75 80

Asn Asn Gly Asp Asn Gly Arg Glu Gly Lys Asp Glu Asp Lys Arg Asp
85 90 95

Gly Asn Asn Glu Asp Asn Glu Lys Leu Arg Lys Pro Lys His Lys Lys
100 105 110

Leu Lys Gin Pro Gly Asp Gly Asn Pro Asp Pro Asn Ala Asn Pro Asn
115 120 125

Val Asp Pro Asn Ala Asn Pro Asn Val Asp Pro Asn Ala Asn Pro Asn
130 135 140

Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
145 150 155 160

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
165 170 175

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn



212/212

180 185 180

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
195 200 205

Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
210 215 220

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
225 230 235 240

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
245 250 255

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
260 265 270

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
275 280 285

Lys Asn Asn GIn Gly Asn Gly GIn Gly His Asn Met Pro Asn Asp Pro
290 295 300

Asn Arg Asn Val Asp Glu Asn Ala Asn Ala Asn Asn Ala Val Lys Asn
305 310 315 320

Asn Asn Asn Glu Glu Pro Ser Asp Lys His Ile Glu Gin Tyr Leu Lys
325 330 335

Lys Ile Lys Asn Ser Ile Ser Thr Glu Trp Ser Pro Cys Ser Val Thr
340 345 350

Cys Gly Asn Gly Ile Gin Val Arg Ile Lys Pro Gly Ser Ala Asn Lys
355 360 365

Pro Lys Asp Glu Leu Asp Tyr Glu Asn Asp lle Glu Lys Lys !le Cys
370 375 380

Lys Met Glu Lys Cys Ser Ser Val Phe Asn Val Val Asn Ser Ser |le
385 390 395 400

Gly Leu lle Met Val Leu Ser Phe.Leu Phe Leu Asn Thr Arg
405 410





