<110?
<1200
<130> 672014
<160> 56

Q70
210> 1

211> 1248
212> PRT
213>
<400> 1

Met Glu Phe Ile Pro
1 5

Arg Pro Trp Thr Pro
20

Arg Pro Gin Arg Gin
35

Asn Lys Leu Thr Met
50

Arg Lys Asn Lys Lys
65

Thr Asn GIn Lys Lys
85

Lys Lys Pro Gly Arg
100

Cys lle Phe Glu Val
115

Leu Val Gly Asp Lys
130

Asp Asn Ala Asp Leu
145

1/212

SEQUENCE LISTING
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Patent!in version 3.5

Chikungunya virus

Thr Gln Thr Phe Tyr Asn
10

Arg Pro Thr fle GIn Val
25

Ala Gly Gin Leu Ala GIn
40

Arg Ala Val Pro GIn GIn
55

Gln Lys GIn Lys Gin GIn
70 75

GIn Pro Pro Lys Lys Lys
' 90

Arg Glu Arg Met Cys Met
105

Lys His Glu Gly Lys Val
120

Val Met Lys Pro Ala His
135

Ala Lys Leu Ala Phe Lys
150 155

Arg Arg Tyr Gin Pro
15

Ile Arg Pro Arg Pro
30

Leu lle Ser Ala Val
45

L9s Pro Arg Arg Asn
60

Ala Pro GIn Asn Asn
80

Pro Ala GiIn Lys Lys
95 '

Lys le Glu Asn Asp
110

Thr Gly Tyr Ala Cys
125

Val Lys Gly Thr Ile
140

Arg Ser Ser Lys Tyr
160
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Asp Leu Glu Cys Ala Gin Ile
165

Lys Phe Thr His Glu Lys Pro
180

Pro

Glu

2/212

Val His Met Lys Ser Asp Ala Ser

170 175

Gly Tyr Tyr Asn Trp His His Gly

190

Ala Val Gin Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly

195

Lys Pro Gly Asp Ser Gly Arg
210 215

Val Ala lle Val Leu Gly Gly

225 230

Ser Val Val Thr Trp Asn Lys
245

Gly Ala Glu Glu Trp Ser Leu
260

Asn Thr Thr Phe Pro Cys Ser
275

Glu Lys Glu Pro Glu Glu Thr
290 295

Arg Pro Gly Tyr Tyr GlIn Leu
305 310

His Arg Gin Arg Arg Ser Thr
325

Thr Arg Pro Tyr Leu Ala His
340

.Cys His Ser Pro Val Ala Leu
355

Gly Thr Leu Lys Ile GIn Val
370 375

Asp Ser His Asp Trp Thr Lys
385 390

Ala Asp Ala Glu Arg Ala Gly
405

200

Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser

Leu

Leu

205

Ile Phe Asp Asn Lys Gly Arg Val

220

Asn Glu Gly Ala Arg Thr Ala Leu

235 240

1le Val Thr Lys Ile Thr Pro Glu

250 255

Ile Pro Val Met Cys Leu Leu Ala

270

Pro Pro Cys Thr Prg Cys Cys Tyr

285

Arg Met Leu Glu Asp Asn Val Met

300

GIn 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

350

Arg lle Arg Asn Glu Ala Thr Asp

365

Leu GIn Ile Gly Ile Lys Thr Asp

380

Arg Tyr Met Asp Asn His Met Pro

395 400

Phe Val Arg Thr Ser Ala Pro Cys

410 415

PTIiP2014 /085155



3/212

Thr lle 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

Ser Cys Thr His Pro Phe His His Asp Pro Pro Val

450

455

Lys Phe His Ser Arg Pro Gln His Gly Lys Glu

465

470

475

Tyr Val GIn Ser Thr Ala Ala Thr Thr Glu Glu

485

Pro Pro Asp Thr Pro
500

Val Lys Ile Thr Val
515

Gly Gly Ser Asn Glu
530

Cys Lys Val Asp Gin
545

Gin Tyr Asn Sef Pro
565

Lys Gly Lys lle His
580

Val Pro Lys Ala Arg
595

[le Met Leu Leu Tyr
610

Met Gly Glu Glu Pro
625

Glu Val Val Leu Thr

645

Asn Asn Glu Pro Tyr
660

Ala His Gly His Pro

490

Asp Arg Thr Leu Met
505

Asn Gly GIn Thr Val
520

Gly Leu Thr Thr Thr
535

Cys His Ala Ala Val
550

Leu Val Pro Arg Asn
570

{le Pro Phe Pro Leu
585

Asn Pro Thr Val Thr
600

Pro Asp His Pro Thr
615

Asn Tyr GIn Glu Glu
630

Val Pro Thr Glu Gly
650

Lys Tyr Trp Pro GIn
665

His Glu Ile Ile Leu

Ser

460

Leu

lle

GIn

Arg Tyr

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

445

Ile Gly Arg Glu

Pro Cys Ser Thr
480

Glu Val His Met
495

GIn Ser Gly Asn
510

Lys Cys Asn Cys
525

Val lle Asn Asn
His Lys Lys Trp
560

Leu Gly Asp Arg
575

Val Thr Cys Arg
590

Lys Asn Gln Val
605

Ser Tyr Arg Asn
Met His Lys Lys
640

Val Thr Trp Gly
655

Thr Asn Gly Thr
670

Tyr Glu Leu Tyr

PCT/JP2014/065166



4/212

675 680 685

Pro Thr Met Thf Val Val Val Val Ser Val Ala 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 i1e Cys Cys 11e Arg Thr Ala Lys Ala Ala Thr Tyr Gin

740 745 750

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

GIn Ala Leu lle 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 lle 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 Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GiIn 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 ‘
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57212

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 Ile 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 Arg Pro Gly Gin

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 GlIn His Thr Ala Pro Phe Gly Cys
1055 1060 1065

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

Asn Met Pro lie Ser ile Asp Ile Pro Glu Ala Ata 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 lle 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 tle Arg Glu Ala Glu lte Glu Val Glu Gly Asn
1145 1150 1155

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

Phe Arg Val GlIn Val Cys Ser Thr GIn Val His Cys Ala Ala Glu
1175 1180 1185
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6/212

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 Ile Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 1225 1230

Ala Leu 1le Leu e Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

210> 2

11> 1248

<212> PRT

<213> Chikungunya virus
<400> 2

Met Giu Phe 1le Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile 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

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

Lys Lys Pro Gty 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
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Asp Leu Glu Cys Ala Gin Ile
165

Lys Phe Thr His Glu Lys Pro
180

71212

Pro Val His Met Lys
170

Glu Gly Tyr Tyr Asn
185

Ser Asp Ala Ser
175

Trp His His Gly
190

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr lle Pro Thr Gly Ala Gly

195

200

Lys.Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn

210 215

Val Ala lle Val Leu Gly Gly

225 230

Ser VaI'Val Thr Trp Asn Lys
245

Gly Ala Glu Glu Trp Ser Leu
260

Asn Thr Thr Phe Pro Cys Ser
275

Glu Lys Glu Pro Glu Ser Thr
290 295

Arg Pro Gly Tyr Tyr GIn Leu
305 310

His Arg GIn Arg Arg Ser Thr
325

Thr Arg Pro Tyr Leu Ala His
340

Cys His Ser Pro lle Ala Leu
355

Gly Thr Leu Lys lle GIn Val
370 375

Asp Ser His Asp Trp Thr Lys
385 390

220

Ala Asn Glu Gly Ala
235

Asp lle Val Thr Lys
250

Ala Leu Pro Val Leu
265

Gln Pro Pro Cys Thr
280

Leu Arg Met Leu Glu
300

Leu Lys Ala Ser Leu
315

Lys Asp Asn Phe Asn
330

Cys Pro Asp Cys Gly
345

Glu Arg lle Arg Asn
360

Ser Leuv GIn lle Gly
380

Leu Arg Tyr Met Asp
395

205

Lys Gly Arg Val

Arg Thr Ala Leu
240

Ite Thr Pro Glu
255

Cys Leu Leu Ala
270

Pro Cys Cys Tyr
285

Asb Asn Val Met
Thr Cys Ser Pro
320

Val Tyr Lys Ala
335

Glu Gly His Ser
350

Glu Ala Thr Asp
365

Ile Lys Thr Asp

Ser His Thr Pro
400

Ala Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys

405

410

415
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8/212

Thr lle Thr Gly Thr Met Gly His Phe lle Leu
420 425

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser
435 440

Thr Cys Thr His Pro Phe His His Glu Pro Pro
450 455

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu
465 470 475

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

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr
500 505

Ala Arg Cys Pro Lys
430

Arg Lys lle Ser His
445

Val Ile Gly Arg Glu
460

Leu Pro Cys Ser Thr
480

Ile Glu Val His Met
495

GIn Gin Ser Gly Asn
510

Val Lys lle Thr Val Asn Gly GIn Thr Val Arg Tyr Lys Cys Asn Cys

515 520

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

Cys Lys Ile Asp GlIn Cys His Ala Ala Val Thr
545 550 555

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

Lys Gly Lys Ile His lle Pro Phe Pro Leu Ala
580 585

Val Pro Lys Ala Arg Asn Pro Thr Val Thr Tyr
595 : 600

Thr‘Met Leu Leu Tyr Pro Asp His Pro Thr Leu
610 615

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

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

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin Met
660 665

Ala His Gly His Pro His Glu Ile lle Leu Tyr

525

Lys Val lle Asn Asn
540

Asn His Lys Asn Trp
560

Glu Leu Gly Asp Arg
575

Asn Val Thr Cys Arg
590

Gly Lys Asn GIn Val
605

Leu Ser Tyr Arg Asn
620

Val Thr His Lys Lys
640

Glu val Thr Trp Gly
655

Ser Thr Asn Gly Thr
670

Tyr Tyr Glu Leu Tyr
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9/212

675 680

Pro Thr Met Thr Val Val lle Val Ser Val Ala
690 695

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

Cys lle Thr Pro Tyr Glu Leu Thr Pro Gly Ala
725 730

Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys
740 745

Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gln GIn
755 760

GIn Ala Leu Ile Pro Leu Ala Ala Leu lie Val
770 775

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

Ser Ile Gly Ala His Thr Val Ser Ala Tyr Glu
805 810

Pro Asn Thr Val Giy Val Pro Tyr Lys Thr Leu
820 825

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Gln
835 840

Pro Thr Leu Ser Leu Asp Tyr lle Thr Cys Glu
850 855

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

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

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala
900 905

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys
915 920 '

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser
930 935

685

Ser Phe Val Leu Leu
700

Cys Ala Arg Arg Arg
720

Thr Val Pro Phe Leu
735

Ala Ala Thr Tyr Tyr
750

Pro Leu Phe Trp Leu
765

Leu Cys Asn Cys Leu
780

Phe Leu Ala Val Met
800

His Val Thr Val lle
815

Val Asn Arg Pro Gly
830

Ser Val Thr Leu Glu
845

Tyr Lys Thr Val lle
860

Glu Cys Lys Asp Lys
880

Gly Val Tyr Pro Phe
895

Giu Asn Thr Gin Leu
910

Lys Thr Glu Phe Ala
925

Ala Lys Leu Arg Val
940
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10/212

Leu Tyr GIn Gly Asn Asn lle 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 lle Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin

995 1000 1005

Phe Gly Asp Vte 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 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 [le Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn Ile Pro Ile Ser Ile Asp Ile 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

Ata Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala Ile 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 1le 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 GIn Val His Cys Ala Ala Ala
1175 1180 1185
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11/212

Cys His Pro Pro Lys Asp His Ile Val Asn Tyr Pro Ala Ser His

1190 1195 ‘ 1200

Thr Thr Leu Gly Val Gin Asp 1le Ser Thr Thr Ala Met Ser Trp
1205 1210 1215

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

Ala Leu 1le Leu 1le Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

210> 3

Q11> 1255

212> PRT

{213> Venesuelan equine encephalitis virus
<4007 3

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 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 tle 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
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12/212

Val Leu Ata 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 Gly Val Gly Ala Lys Gly
210 215 220

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 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 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 1le Arg Cys Ala Val 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 Giy 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 lle Pro Leu His Gin Val
405 410 415
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Ser Leu

Phe Leu

435

Lys
450

Lys

Phe Asn
465

Val Glu GIn

Ala Tyr Val

Val Leu

515

Ser

Ala
530

Ser Leu

{1e Asn Lys

545

Arg Ala Tyr

Leu Pro Lys

Phe Leu Leu

595

Met Iie Thr
610

Asn Pro Thr

625

Thr His Glu

Glu Lys Gly

420

425

440

455

470

13/212

Leu Ala Arg Cys Pro Ala Gly Asp Ser

Asp Ser Val Arg His Ser Cys Ser Val

Pro Val Gly Arg Glu Leu Tyr Thr His

475

Ata Cys Gin Val Tyr Ata His Asp

485

490

Glu Met His Leu Pro Gly Ser Glu

500

505

Ser Gly Ser Ser Val Thr Val Thr

520

Val Glu Cys Glu Cys Gly Gly Thr

535

Thr Lys Gin Phe Ser Gin Cys Thr

550

Arg Leu Gin Asn Asp Lys

Ala

580

Ala

Phe

Tyr

Leu

Trp

660

565

Ala Gly Ala Thr Leu
585

Asp Gly Lys Cys Thr
600

Gly Phe Arg Ser Val
615

Leu |le Thr Arg GIn
630

e Ser Glu Pro Ala
645

Glu Phe Val Trp Gly
665

Trop

570

Lys

Val

Ser

555

Val

Gly

Prao

Leu

Tyr Thr Ser Arg Pro Cys His tte Val Asp Gly His Gly Tyr

430

Ile Thr Met Glu Phe
445

Pro Tyr Glu Val Lys
460

Pro Pro Glu His Gly
480

Ala GIn Asn Arg Gly
495

Val Asp Ser Ser Leu
510

Pro Pro Asp Gly Thr
525

Lys [le Ser Glu Thr
540

Lys Lys Glu GIn Cys
560

Tyr Asn Ser Asp Lys
575

Lys Leu His Val Pro
590

Leu Ala Pro Glu Pro
605

Lys Leu His Pro Lys
620

Leu Ala Asp Glu Pro His Tyr

635

640

Val Arg Asn Phe Thr Val Thr

650

655

Asn His Pro Pro Lys Arg Phe

670

Trp Ala Gin Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu
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14/212

675 680 685

Val Ile Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly
690 695 700

Leu Ser Ile Cys Afa Ala Ile Ata Thr Val Ser Val Ala Ala Ser Thr
705 " 710 - 75 720

Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu
725 - 730 735

Thr Pro Asn Ala Arg |le Pro Phe Cys Leu Ala Val Leu Cys Cys Ala
740 745 750

Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp
755 v 760 765

Asn Asn Asn Glin Gin Met Phe Trp [le Gin Leu Leu 1le Pro Leu Ala
770 775 780

Ala Leu |le Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val
785 790 795 800

Pro Phe Leu Val Met Ala Gly Ata Ala Gly Ala Gly Ala Tyr Glu His
805 810 815

Ala Thr Thr Met Pro Ser Gln Ala Gly lle Ser Tyr Asn Thr Ile Vél
820 v 825 830

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

[le Lys Leu Ile Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr
850 855 860

Lys Thr Gly Met Asp Ser Pro Ala lle Lys Cys Cys Giy Ser GIn Glu
865 870 875 880

Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gin Cys Lys Val Phe Thr Gly
885 890 895

Val Tyr Pro Phe Met Trp Gly Gty Ata Tyr Cys Phe Cys Asp Thr Glu
900 905 910

Asn Thr GlIn Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu
915 920 | 925

Ala Asp His Ala Glu Ata Tyr Lys Ala His Thr Ala Ser Val GIn Ala
930 935 940
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Phe

945

Val

Gly

Tyr

Gin

Ser

Ala

Glu

Pro

Cys

Leu

Cys

Ala

His

Leu

lle

15/212

Leu Asn lle Thr Val Gly Glu His Ser lle Val Thr Thr Val Tyr
950 955 _ 960

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

Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys Ile Val GIn
980 985 990

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

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

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

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

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

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

Ala Val Gly Ser lle Pro Leu Ala Phe Asp Ile Pro Asp Ala
1085 1090 1095

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

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

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

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

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

His Pro Glu Phe Arg Leu GIn Ile Cys Thr Ser Tyr Val Thr
1175 1180 1185
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16/212

Cys Lys Gly Asp Cys His Pro Pro Lys Asp His lle Val Thr His

1190

Pro Gin Tyr His Ala Gln Thr

1205

Ala Trp Thr Trp Leu Thr Ser

1220

Ile lle
1235

Leu Thr
1250

210> 4
<Y
212>
<213

DNA

<400> 4

2964

1195
1210
1225

1240

Asn GIn Lys His Asn

1255

Chikungunya virus

atgagectcg cccteecggt cttgtgccte

ccgecttgca

gacaacgtga

caccgccaaa

ctagctcatt

cgcatcagaa

ataaagacag

gcgeacsces

accatgggac

aCggacagca

ataggtageg

tacgtgcaga

cctgaccgca

acgstgcsst

caccctgcte

tgagaccceg

gacgcagtac

gtcetgacte

atgaagcaac

atgacagcca

agcgagceceg

actttattct

gaaagatcag

agaggttcca

gcaccgctgce

cgctgatgac

acaagtgcaa

ctacgaaaag

atactaccag

taaggacaat

cggagaages

ggacggaacg

cgattggacc

attgcttgta

cgcccgatge

ccacacatgc

ctctegacca

cactgctgag

gcagcagtct

ctegcgetesc

Phe Thr Ala Ala Val

Leu Leu Gly Gly Ser

ttegcaaaca

gaacCcggaaa

ctactaaaag

tttaatgtct

cattcetece

ctgaaaatce

aagctgcsct

aggacttcag

CCgaaaggag

acacacccgt

caacatggta

gagatagageg

ggcaacgtga

tcaaacgagg

1200

Ser
1215

Ala
1230

1245

ctacattccc

gecaccttecg

catcgctgac

ataaagccac

acagccctat

aggtctettt

atatggatag

caccgtgcac

agacgctgac

tccatcatga

aagagttacce

tgcatatece

agatcacagt

gactgacaac

Lys Thr

Val lle

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

ctegctctcag
catgcttgag
ttgctctecec
aagaccatat
cgcattggag
gcagatcegee
ccatacgcca
gatcaccesg
agtgggattt
accacctetg
ttgcagcace
cccagatact
téatgggcag

cacagacaaa

PCT/JPR2014/0651686
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gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttacceta
gaggttacct
tacaagtact
atcttgtact
ttegtacttc
tgcattacac
tgctgegtca
gaacagcagc

tgcaactgtc
agcatcegtsg
ggagtﬁccgt
gagctacaat
aaaactsgtca
agcctaccag
gcctactsct
gaatcttgca
aagctcegce
catgccgtca
ccttttgaca

tttggcgcag

actgcaaaat
cccctttagt
tcccattgec
gaaaaaacca
acatgggaca
tegaccgtacc
ggccgcagat
attatgagct
tetcgatsast
catatgaatt
gaacgaccaa
ccectgttctg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tceectecce
actacagctg
tttacegacsc
aaacagagtt
tcctttacca
cagtaaagga
acaaaatcgt

gaagaccagg

tgatcagtac
ccecgcgcaac
aaacgtgact
agtcaccatg
ggaaccaaét
tactgagest

gtctacgaac

gtaccccact’

gggcacagca
aacaccagga
ggcegccaca
gttecaggct
geeatgctec
gagcgcgtac
tgtcaacaga
ggaaccaaca
gtacetgaag
caaggtcttt
cgaaaatacg
tgcatcgécc

aggaaacaac

cgccaagttt

ggtgtacaaa

acaatttggt

17/212

catgctgcag
gctgaactcg
tgcagagtsc
ctgctgtatc
taccacgagg
ctggaggtca
ggtactactc
atgac{gtag
gtgggaatsgt
gecactgttc
tattacgagg
cttatcccac
tetaagacce
gaacacgtaa
cceggttaca
ctgtcacttg
tgctgtesta
actggagtct
caattgagceg
tacagagccc
attaccgtag
gtcatggecc
gecgacgtct

gacattcaaa

tcactaatca
gggaccgtaa
Caaaagcaag
ctgaccatce
agtegsgteac
ctteggscaa
atgstcaccc
tc#ttgtgtc
gtetgtacec
ccttectact
ctgcgecata
tggcegectt
tggetttttt
cagtgatccc
gececcatgst
actacatcac
cagcagagtg
acccatttat
aggcacatet
acaccgcatc
ctgcctacec
caatgtcctc
acaacatgga

gtcgtacace

caagaatteg
aggaaagatc
aaaccctaca
gacactcttg

acacaagaag

caacgaacca

acatgagata
ggtggecteg
acggcgcaga
cagcetgcta
tctatgeaac
gatcgtcctg
agccgtaatg
gaacacggtg
gttggaéatg
gtgcgagtac
caaggacaag
gtgeggecesc
agagaaatct
ggcgtegece
taacggteac
cgcctggaca
ctacccacct

ggaaagtaaa

PCT/AJP2014/065168

900
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gacgtttatg
ccatactctc
éagcacacgg
gctgteggea
gatgcaccct
tttegaesce
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattaceg
ctatgcgtat
210> 5

AR,

212>
213

DNA
<400> 5

atgagtcttg
ccecectteca
gacaacgtca
caccgccage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag

acaatggeac

2964

ccaacactca

aggcaccatce

caccgttceg

acataccaat

ctgtaacgga

tceccatcat

acgccgttac

ccttctcaac

actgcgcage

ccacccttgg

gaggagtage

cgtttagcag

ccatcccagt

cgeeectgcte

tgagaccteg

gacgcagcac

gtccegacty

atgaagcgac

atgacagcca

a8agegcrees

acttcatcct

gttggtacta

tegcttcaag

ttgccagatt

ftccatcgac

catgtcatgc

caaatacaca

cattcgagaa

agccctgeca

cgcatgcecac

getccaggat

attaattgtt

gcac

Chikungunya virus

tatgtgccts
ctacgaaaag
gtactatcag
caaggécaac
tegagaagesg
agacgggacg
cgattggacc
gctatttgta

gecccegatgt

18/212

cagaggccag
tattegctea
gcgacaaacc
ataccggatg
gaagtaccag
gctagcaaga
gccgacgtag
agcgccgast
cctccaaage
atatccacaa

gctgttecte

ttggcaaaca
gaaccggageg
ctectacaag
ttcaatgtct
cactcgtecc
ctgaaaatcc
aagctgcstt
agaacatcag

CCaaaageee

Cagcaggcac

aggaacgagg

cegtaagagc

cggcctttac

cctgcactca

aaggtaaatg

aagtagageg

ttcecetgca

accacatagt

cggcaatgte

ccttaattit

ccacgttccc

aaaccctaceg

catccttaac

ataaagccac

atagtcccgt

aggtctccett

atatggacaa

caccgtgtac

aaactctgac

ggtacatgta
agcatcgcta
tgtaaattac
tagggttatc
ctcctecgac
tgcagtacaf
gaactcccag
agtgtectcc
caattaccca
tteegtecag

aattgtests

ctgctcccag
catgctteag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgea

getgggattc

2340

2400

2460

2520

2580

2640

2700

- 2760

2820

2880

2940

2964

60
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180

240

300

360

420

480

540
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actgacagta
atagstcess
tacgtgcaga
cctgatcgca
acgetecest
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgsa
gaagtcgtsc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatea
gagcagcaac
tgcaactgtc
agcgtcgsts
ggagtaccet
gaactactgt
aaaaccgtca
aacctacctg
gcetactgct

gaatcatgca

ggaagattag
aaaaattcca
gcacceccsc
cattaatgtc
acaagtgtaa
actgcaaggt
ccectetgst
ttccgctesc
ggaaaaacca
atatggeaga
taaccgtgcc
ggccgeagtt
attatgagct
tetcgatest
cgtatgaact
gaacagctaa
ctttgtttte
tgagactctt
cccacactet
ataagactct
cagtcacttt
tccegtcetee
actacagctg
tctecgacsc

aaacagaatt

tcactcatat
ttcccgaccg
aactaccgag
acaacasgtcc
ttgcgstegsc
tgatcaatat
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaagsg
atctacaaac
gtaccccact
ggegtatggca
gacaccagga
agcgeccaca
gctacaagcp
accatgctec
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taagstcttc
tgaaaacacg

tgcatcagca

19/212

acgcacccat
cagcacggta
gagatagagsg
ggcaacgtaa
tcaaatgaag
catgccgceg
gctgaacttg
tecagggtac
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagcecec
atgactgtag
gcggggatsat
gctaccgtbc
taccaagageg
cttattccec
tetaaaacgt
gaacacgtaa
cctggctaéa
ctatcgcttg
tgctgcgeta
accggcgtcet
cagttgagcg

tacaggectc

ttcaccacga

aagagctacc

tacacatgcce

agatcacagt

gactaacaac

tcaccaatca

gggaccgaaa

ctaaagcaag

ctgaccaccc

agtgegtgat

cgtegggcaa

atgaccacce

tagttgtsate

gcatgtgtec

ctttcetect

ctgcgatata

tggcagecect

tggetttttt

cagtgatccce

gceccatget

attacatcac

cagcagagtg

acccatttat

aagcacacsgt

ataccgcatc

ccctectateg
ttgcagcace
cccagacace
caatggccag
tacagacaaa
caaaaagtesg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaaé
gattgttcta
agccgtaatg
gaacacgstg
attggagatg
gtgcgagtac
caaggacaaa
gteggecgsc
ggagaagtce

tgcatcagct
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20/212

aagctcegeg tectttacca aggaaataac atcactgtaa

catgccgtca cagttaagga cgccaaattc attgteeesc

cctttcgaca acaaaattgt ggtgtacaaa getsacgtct

tttggcgcag gaagaccageg acaatttggc gatatccaaa

gacgtctatg ctaatacaca acteggtacts cagagacceg

ccatactctc aggcaccatc tggctttaag tatteggctaa

cagcacacag caccatttgg ctgccaaata gcaacaaacce

gccgtaggga acatgeccat ctccatcgac ataccggaag

gacgegecct ctttaacgga catgteatege gaggtaccag

ttteseegce tcgecattat taaatatgca gccagcaaga

tcgatgacta acgccgtecac tattcgggaa getgagatag

ctgcaaatct ctttctcgac ggccttagec agegccgaat

acacaagtac actgtgcage cgagtgccac cccccgaage

gcgtcacata ccaccctcgg ggtccaggac atctcegcta

-aagatcacegg gaggtegtesge actggttett gctgttecce

ctatgegtgt cgttcagcag gcac

10> 6

Q11> 3747

<212> DNA

<213> Chikungunya virus

<400> 6
atggagttca tcccgacgca aactttctat aacagaaggt

ccacgcccta caattcaagt aattagacct agaccacgtc
ctcgcccage tgatctccege agtcaacaaa ttgaccatec
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga

CCaaagcaaa agaagcaacC accacaaaag aagccgectc

ctgcctatec
caatgtcttc
ataacatgga
gtcgcacacc
ctetgegtac
aagaacgceg
cggtaagagc
cggectteac
cctgcaccca
aaggcaagtg
aagttgaage
tccacgtaca
accacatagt
cgecgatgtce

cactgattct

accaaccccg
cacagaggca
gcgceggtace
agcaggcecc

adadgaagaa

aaacggcgac
agcctggaca
clacccgcce
tgagagtaaa
ggtacacgte
ggcgteacty
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtacat

gaattctcag

agtctgttct

caactacccg

atgggtecag

aatcgtegte

accctggecc

ggctggegcaa

tcaacagaag

gCaaaacgac

gaaaccagec

PCT/JP2014/065166

2100
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cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacgsg
tccatestea
tggagcctce
ccgccttgca
gacaacgtea
caccgccaaa
ctasctcatt
cgcatcagaa
étaaagacag
gcggacgces
accatgggac
acggacasgca
ataggtages
tacgtgcaga
cctgaccgcea
acggtgcegt
gtgatcaata

caatacaact

gaatgtgcat

tgggctacec

tcegacaatgc

gtegcacagat

aggggtacta

cgacgegtec

tggtggccat

cgtggaacaa

cccteccest

caccctgctg

tgagacccee

gacgcagtac

gtcctgacts

atgaagcaac
atgacagccé
agcgasgccses
actttattct
gaaagatcag
agagsttcca

geaccgcetac

cgctgatgac

acaagtgcaa

actgcaaaat

ccectttagt

gaaaattgaa
atgcctegte
cgatcteect
accggtscac
taactgecat
aggcaagccg
cgtcctagea
agacatcgtc
cttetgccte
ctacgaaaag
atactaccag
taaggacaat
Cg8gagaases
ggacggaacg
cgattggacc
attgcttata
cgcccgatec
ccacacatgc
ctctegacca
cactgctgag
gcagcagtcet
ctgcggteec
tgatcagtgc

cccgcgcaac

21/212

aatgatteca
geggataaag
aaactggcct
atgaagtcte
cacggagcag
ggagacagcg
ggeggccaacs
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
fttaatgtct
cattcgtacc
ctgaaaatcc
aagctgcgct
aggacttcag
ccgaaaggag
acacacccet
caacatggta
gagatagagg
ggcaacgiga
tcaaacgagg
catgctgcag

getgaactcg

tcttcgaagt
taatgaaacc
ttaagcegstc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgeccg
cccctgages
ctacattccc
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tacatatgcc
agatcacagt
gactgacaac
tcactaatca

geggaccgtaa

caagcatgaa

agcacatgte

gtctaaatac -

gtttacccac
aggagecces
cttcgacaac
cacgecccte
agccgaagag
ctectctcag
catgcttgag
ttectctcec
aagaccatat
cgcattggag
gqagatcggg
ccatacgcca
gatcaccgsg
agtgegattt
accacctgtg
ttgcagcacs
cccagatact
taatgggcag
cacagacaaa
caagaattgg

aggaaagatc

PCT/JP2014/0651686
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cacatcccat
gtaacttacg
tcttacceta
gaggttacct
tacaagtact
atcttgtact
ttegtgctte
tegcattacac
tectgcstca
gaacagcagc
tgcaactgtc
agcatcegteg
ggagtaccst
gagctacaat
aaaactgtca
agcctaccag
gectactget
gaatcttgca
aagctccscsg
catgccgtca
ccttttgaca
>tttggcgcag
gacgtttatg
ccatactctc

cagcacacsgs

tcccatigge

gaaaaaacca

acatgggaca

tgaccgtgce

ggccgceagat

attatgagct

tgtecgatest

catatgaatt

gaacgaccaa

cectgttete

tgaaactctt

cccacactgt

ataagactct

cagtcacctt

tccecteece

actacagctg

tttgcegacgc

aaacagagtt

tcetttacca

cagtaaagga

acaaaatcgt

gaagaccagg

ccaacactca

aggcaccatc

caccgttceg

aaacgtgact
agtcaccatsg
ggaaccaaat
tactgagest
gtctacgaac
gtaccccact
gggcacagca
aacaccagsga
ggcgeccaca
gttecaggct
gccatgcfgc
gagcgegtac
tgtcaacaga
ggaaccaaca
gtacgtgaag
caaggtcttt
cgaaaatacg
tgcatcggcc
aggaaacaac
cgccaagttt
ggtgtacaaa
acaatttest
gttggtacta
tggcttcaag

ttgccagatt

22/
tgcagagtec
ctgctgtatc.
taccacgagg
ctegaggtca
gstactgctc
atgactgtag
gtgegaatat
gecactgttce
tattacgagg
cttatcccesc
tgtaagaccc
gaacacgtaa
cceggttaca
ctgtcactts
tectetgsta
actggagtct
caattgagce
tacagagccc
attaccgtag
gtcgtegeacc
ggcgacgtct
gacattcaaa
cagaggccag
tattegctea

gcgacaaacc

212

caaaagcaag
ctgaccatce
agtgegteac
cttgegecaa
atggtcaccc
tcattgtgtc
gtetetgcec
ccttectact
ctgcgecata
tegecgectt
tegctttttt
cagtgatccc
geeccatest
actacatcac
cagcagagtg
acccatttat
aggcacategt
acaccgcatc
ctgcctacac
caatgtccte
acaacatgea
gtcgtacacc
cagcaggcac
aggaacgage

cggtaagasgc

aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
ggtggccteg
acggcgcaga
cagcttgcta
tctatggaac
gatcgtcctsg
agccgtaatg
gaacacgetg
gttggagatsg

gtgcgagtac

Caaggacaag

gtegeecesc
agagaaatct
gecetceace
taacggtgac
cgeetggaca
ctacccacct
ggaaagtaaa
ggtacatgta
agcatcacta

tgtaaattec

PCTAPR014/7085188
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gctgtggega
gatgcaccct
tttgggesce
tcegatgacca
ctgcaaatat
acacaagtac
gcatcacaca

aagattacge

ctatgcegtet cgtttagcag

10> 7
211
22>
AR

DNA
400> 7

atggagttca
ccgegeccta
cttgcccagc
ccacgcagga
acaaatcaaa
cgcagagaga
getaaggtaa
aaggggacca
gacctigaat
gagaaacceg
ttcaccatce

dagggacecs

3147

acataccaat

ctetaacgsa

tcgccatcat

acgecgttac

ccttctcaac

actgcgcage

ccacccttge

gaggagtagg

tcccaaccca
ctatccaast
tgatctcasc
atcggaagaa
agaagcagcc
geatgtecat
caggttacac
tcgataacec
gecgcgcagat

aggggtacta

ctacagstec

tegtegecat

ttccatcgac
catgtcatgc
caaatacaca
cattcgagaa
ageccctgsca
cgcatgccac
ggtccagsat
attaattatt

gcactaa

Chikungunya virus

aactttttac

catcaggccce

agttaataaa

taagaagcaa

acctaaaaag

gaaaatcgaa

gtecctagts

geacctggcc

acccgtgcac

caactgecac

tggcaaacca

agtcttagga

23/212

ataccggatg
gaagtaccag
gctagcaaga
gccgacgtag
agcgccgasgt
cctccaaagg
atatccacaa

getgttects

aataggagsgt
agaccgcecc
ctgacaatec
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
éacggagcag
gggeacageg

ggagctaatsg

cggcctttac
cgtgcactca
aaggtaaatg
aagtagaggs
ttcacgteca
accacatagt
cegcaatgtce

ccttaatttt

accagcectcg
ctcagaggca
gcgceggtace
aacaggcecc
aaaagaaaaa
ttttcgaasgt
taatgaaacc
ttaagcesgtce
acgcttcgaa
tacagtactc
gcagaccgat

aaggagcccg

taggettstc
ctccteesac
tgcagtacat
gaactcccag
agtgtectce
caattaccca
ttgeetgcag

aattetests

accctgsact
agctgggcaa
acaacagaag
acaaaacaac
gaageceeeec
caagcacgaa
agcacacgfa
atctaagtat
gttcacccat
aggaggccsg
cttcgacaac

tacagecccte

PCT/JP2014/065166
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tcegtesgtea
tggagtcttyg
cceecttgea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagaceg
gcagacgcag
acaatgggac
actgacagta

atagetcges
tacgtgcaga
cctgatcgca
acggtecest
gtgattaata
cagtataact
cacatcccat
gtgacgtacg
tcctaccaea
gaagtcgtec
tataagtatt
attctgtatt

ttcatactec

cctggéataa
ccatcccagt
cgeectecte
tgagaccteg
gacgcagcac
gtcccgactsg
atgaagcgac
atgacagcca
agagggeees
acttcatcct
ggaagattag
aaaaattcca
gcaccgcecge
cattaatgtc
acaagtgtaa
actgcaaget
ccectetest
ttccgctesc
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgasgct

tgtcgatgst

agacattsatc
tatgteccte
ctacgaaaag
gtactatcag
caaggacaac
tggagaagseeg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcactcatgt
ttcccgacce
aactaccgag
acaacasgtcc
ttgcegtgsc
tgatcaatst
cccgegtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggsg
atctacaaac
gtaccccact

ggetatggca

247212

actaaaatca
ttggcaaaca
gaaccggage
ctgctacaag
ttcaatatct
cactcgtgce
ctgaaaatcc
aagctgcstt
agaacatcag
ccaaaagegg
acgcacccat
cagcacgsta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgceg
getgaactte
tgcagggtéc
ctactgtatc
tatcaagaag
ctcgaggtcea
ggtacagece
atgactgtag

gcgegeatgt

cccccgageg
ccacgttcce
aaaccctacg
cétccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc

agatcacagt

gactaacaac

tcaccaatca

gggaccgaaa

ctaaagcaag

ctgaccaccce

agtgegtgat

cgtgeegcaa

atggccacce

tagttgtetc

gcatgtgtec

ggccgaagag
ctgcteccag
catgcttgag
atgttctcce
aagaccatac
agcactagaa
gcaaatcgea
ccacatgcca
gattactgga
ggtéggattc
ccctectats
ttgcagcacg
cccagacace
caatggccag
tacagacaaa
caaaaagtge
aggaaaaatt
gaaccccace
aacactcctg
gcataagaaé
caacgagccg
gcatgagata
agtggccacg

acgacgcaga

PCT/IP2014/065166
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tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcegte
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gectactget
gaatcatgca
aagctccace
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gcecgtagega
gacgcgcecect
tttegsesce
tcgatgacta
ctgcaaatct
acacaagtac

gcgtcacata

cgtatgaact

gaacagctaa

ctttgtttte

tgagactctt

cccacactst

ataagactct

cagtcacttt

tceecgtetece

actacagcte

tctgcgacec

aaacagaatt

tcctttacca

cagttaagea

acaaaattsgt

gaagaccagg

ctaatacaca

aggcaccatc

caccatttgg

acatgcccat

ctttaacgga

tcgccattat

acgccgtcac

ctttctesgac

actgtgcagc

ccaccctcgg

gacaccagga

agcggccaca

gctacaagcce

accatgctgc

gagcgcgtac

agtcaataga

ggagccaaca

gtacgtgaag

taaggtctte

tgaaaacaceg

tgcatcagca

aggaaataac

cgccaaattc

ggtgtacaaa

acaatttgec

actggtactg

tggctttaag

ctgccaaata

ctccatcgac

catgtcetec

taaatatgca

tattcgggaa

ggccttagee

cgagtgccac

getccaggac

251212

getaccstece

taccaagagg

cttattccac

tgtaaaacsgt

gaacacgtaa

cctegctaca

ctatcgctte

tectegcegta

accggegtet

cagttgagcg

tacaggsectc

atcactgtaa

attetegesc

ggtgacgtct

gatatccaaa

cagagaccgg

tattggctaa

gcaacaaacc

ataccggaag

gaggtaccag

gccagcaaga

gctgagatag

agcgecgaat

cccccgaagg

atctccgcta

ctttectact
ctacgatata
tggcageect
tggetttttt
cagtgatccc
gceccatast
attacatcac
cagcagasts
acccatttat
aagcacacgt
ataccgcatc
ctgectatec
caatgtcttc
ataacatgea
gtcgcacace
ctgtgegtac
aagaacgceg
ceggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgcgtaca
accacatagt

cgecgatgtce

tagcctaata

cctgtggaac

gattgttcta

agccgtaatg

gaacacggtg

attggagatg

gtgcgagtac

Caaggacaaa

gtegeecesc

ggagaagtcce

tgcatcagct

aaacgecgac

agectggaca

ctacccegecce

tgagagtaaa

ggtacacgte

ggegtegcte

ggtgaactgc

tagegtceate

ttcctcagac

tgcgetecat

gaattctcag

agtctgttct
caactacccg

atgegtecag
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aagatcacge gaggtetegg actegttgtt getettecce cactgatict aatcgtegts 3720

ctatgcetet csttcagcag gcactaa 3147
210> 8
<211> 8404
<212> DNA
213> Artificial
<220> o
<223> VLP_CHI512 vector
<400> 8 .
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatat 60
ccaacattac ceccatgttg acattgatta ttgactagtt attaatagta atcaattace 120 -
gegtcattag ttcatagcce atatategag ttccecetta cataacttac getaaateec 180
ccgcctgect gaccgeccaa cgaccceege ccattgacgt caataatgac gtatgttccee 240
atagtaacgc caatagggac tttccattga cgtcaatgeg tggagtattt acggtaaact' 300
gcccactteg cagtacatca agtgtatcat atgccaagta cgccccctat’tgacgtcaat 360
gacggtaaat ggcccgcctg sgcattatgce cagtacatga ccttatggea ctttcctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgs tgatgﬁggtt ttggcagtac 480
atcaatggsc gtggatagce gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatgega gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tcceccccat tgacgcaaat geeceggtage cetgtacest gggaggtcta tataagcaga 660
gctegtttag tgaaccgtca gatcgcctgg agacgccate cacgctgttt tgacctccat 720
~ agaagacacc gggacceatc cagectccat téacggtgga gegcagteta gtctgageag 780
tactcgttge tgccgegege gecaccagac ataatagetg acagactaac agactgttcee 840
tttccatgee tcttttctec agtcaccgtc gtcgacacat gtéatcagat atcgcgscceg 900

ccaccatgga gttcatcccg acgcaaactt tctataacag aaggtaccaa ccccgaccet 960

gegecccacg ccctacaatt caagtaatta gacctagacc acgtccacag aggcagscte 1020



ggcaactcgc
agaagcctcg
acgacccaaa
caggccgtag
‘atgaagecaa
atgtgaaggsg
aatacgatct
cccacgagaa
geeegttcac
acaacaaagg
cectetecat
aagagtggag
ctcagccegcee
ttgageacaa
ctccccaccg
catatctagc
tggagcegcat
tcgggataaa
cgccagegega
ccggeaccat
gatttacgga
ctgteatagg
gcacgtacgt
atactcctga

ttaatgesgca

ccagcteate

cagaaatces

gCaaaagaag

geagagaateg
agtgateesc
aactatcgac
tgaatgteca
acccgagees
tatcccgace
aceggtsaste
getgacgteg
cctegcccte
ttgcacaccc
cetegatgaga
ccaaagacgc
tcattgtcct
cagaaatgaa
gacagatgac
cgcegagcea
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcacgctg

gacggtgcee

tccgcagtca
aaaaacaagé
caaccaccac
tgcatgaaaa
tacgcatsgcc
aatgccgatc
cagataccsg
tactataact
getgcageca
gecategtee
aacaaagaca
ccggtecttet
tgctgctacg
cccggatact
agtactaags
gactécggag
gcaacggacg
agccacgatt
gccggattec
attctcsccc
atcagccaca
ttccactctc
gctgccactg
atgacgcagc

tacaagtgca

2717212

acaaattgac
agcaaaggca
aaaagaagcc
ttgaaaatga
tggteggega
tggctaaact
tgcacatgaa
gecatcaceg
agccgegaga
taggaggsec
tcgtcacaaa
geetgttese
aaaaggaacc
accégctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtccggage

actecegtee

catgcgegcg
gaagaagcag
gectcaaaag
ttgcatcttc
taaagtaatg
gecctttaag
gtctgatecc
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tetctataaa
gtgccacage
aatcéaggtc
gegctatatg
ttcagcaccg
aggagagacsg
ccegttecat
tggtaaagag
agaggtgcat
atccaacgtg

ctcaaacgag

gtacctcaac
gcgccgcaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtegtcta
tcgaagttta
taftcaggag
ccgatcttcg
gccegceaces
gageggagccg
ttceecetect
ttecgcatgc
ctgacttect
gccacaagac
cctatcgeat
tctttgcaga
gatagccata
tgcacgatca
ctgacasgtgg
catgaaccac
ttaccttgca
atecccccag
aégatcécag

geactgacaa
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ccacagacaa
acaagaattg
aaggaaagat
gaaaccctac
cgacactctt
cacacaagaa
acaacgaacc
‘cacatgagat
ceetesgcctc
cacggcgcag
tcagectgct
atctatggaa
teatcgtcect
tagccgtaat
cgaacacegt
tgttggagat
cgtgcgagta
gcaaggacaa
tgtegesces
tagagaaatc
cgecgtegec
ctaacggtga
ccgcctggac

actacccacce

agtgatcaat

gcaatacaac
ccacatccca
agtaacttac
gtcttaccet
ggaggttacc
atacaagtac
aatcttgtac
gttcetactt
atgcattaca
atsctgcstc
cgaacagcag
gtgcaactst
gagcatcggt
gggﬁgtaccg
ggagctacaa
caaaactgtc
gagcctacca
cgcctactec
tgaatcttec
gaagctcecgc
ccatgccgte
acctttteac

ttttegecaca

aactgcaaaa
tccectttag
ttcccattse
ggaaaaaacc
aacatgggac
ttgaccgtec
tggccgcaga
tattatgagc
ctgtceates
ccatatgaat
agaacgacca
cccetgttet
ctgaaactct
geccacactg
tataagactc
tcagtéacct
atcccctcece
gactacagct
ttttgcgacg
aaaacagagt
gtcctttace
acagtaaagg
aacaaaatcg

ggaagaccag

28/212

ttgatcagtse
tcccgcgcaa
caaacgtgac
aagtcaccat
aggaaccaaa
ctactgageg
tgtctacgaa
tgtaccccac
tegecacagc
taacaccagg
aggcgeccac
ggttgcagec
teccatgcte
tgagcgcgta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtctt
ccgaaaatac
ttegcatcgec
aaggaaacaa
acgccaagtt

teggtgtacaa

gacaattteg

ccatgctaca
cgctgaactc
ttgcagagtsg
gctactatat
ttaccacgag
tctggagstc
cggtactect
tatgactata
agtgggaate
agccactgtt
atattacgag
tcttatcecg
ctgtaagacc
cgaacacgta
accggettac
actgtcactt
gtectgtast
tacteggasgtc
gcaattgasc
ctacagagcc
cattaccgta
tgtcgtessc
aggcgacstc

tgacattcaa

gtcactaatc
geggaccgta
ccaaaagcaa
cctgaccatc
gagtgegtea
acttgegeca
catggtcacc
gtcattetat
tgtgtetace
cccttectac
gctecgecat
ctggccgect
ctegcttttt
acagtgatcc
agccccatge
gactacatca
acagcagagt
tacccattta
gaggcacatg
cacaccgcat
gctegcctaceg
ccaatgtcct
tacaacateg

agtcgtacac

| PCT/JP2014/065168

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
cggtacatet
gagcatcgct
ctgtaaatte
ctaggettet
actcctecga
gtgcagtaca
ggaactccca
aagtgtactc
tcaattacce
ctteggteca
taattgtegt
ctagttgcca
ccactcccac
gtcattctat
atagcaggca
ccggttecte
cacgeccectg
cgecttcaat
caaaccaaac
agagggagag
‘aggccatgat
gtaatcateg
catacgagcc

attaattgcg

agacgtttat‘
accatactct
acagcacacg
cgctgteees
cgatgcaccc
ctttgeegse
ttcgatgacc
gctgcaaata
cacacaagta
agcatcacac
gaagattacg
gctatgcsts
gccatctgtt
tetcctttee
tctgeeeest
tgctegggat
ctgggccaga
gttcttagtt
cccaccegct
ctagectcca
aaaatgcctc
ttaaggccat
tcatagctst
ggaagcataa

ttecgetcac

gccaacactc
caggcaccat
gcaccgttce
aacataccaa
tctgtaacesg
gtcgccatca
aacgccgtta
tbcttctcaa
cactgcgcag
accacccttg
ggaggagtag
tcetttasgca
gtttgcccct
taataaaatg
geegtgegsc
gcegtggect
aagaagcagg
ccagccccac
aaagtacttg
agagtgggaa
caacatgtga
catggcctaa
ttcctatate
agtgtaaagc

tecccgettt

29/212

agtteggtact
ctegcttcaa
gtteccagat
tttccatcea
acatgtcatg
tcaaatacac
ccattcgaga
cagccctgsc
ccecatgcca
gggtccagga
gattaattet
ggcactaagg
cceecgtece
aggaaattec
aggacagcaa
ctatgeggtac
cacatcccct
tcataggaca
gagcegtctc
gaaattaaag
ggaagtaatg
gcttgaaage
aaattgttat
ctggegstece

ccagtcgera

acagagecca
gtattesctsg
tgcgacaaac
c#tatcggat
cgaagtacca
agctagcaag
égccgacgta
aagegecgag
ccctccaaag
tatatccaca
tectgttact
atctagatct
ttccttgace
atcgcattgt
gggggageat
ccagsgtsctg
tctctatsgac
ctcatasgctc
teccteccte
caagatagac
agagaaatca
agataggatc
ccgctcacaa
taatgagtga

aacctgtcsat

gCagcaggca

aaggaacgag

ccggtaagag

gcggcctita

gectgeacte

aaaggtaaat

gaagtagagg

tttegcetec

gaccacatag

acggcaatgt

gecttaattt

getgtegectt

ctggaaggteg

ctgagtagst

tgggaagaca

aagaattgac

acaccctgtce

aggagggctc

atcagcccac

tattaagtec

tagaatttta

agagettgsc

ttccacacaa

gctaactcac

gccagetgca
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ttaatgaatc ggccaacgcg cgeggagags

ctcectcact gactcgctgc gcteggtegt

aaaggcgsgta
aaaaggccag
gctccgcccé
gacaggacta
tccgaccctg
ttctcatagc
ctgtatecac
tgagtccaac
tagcagagce
ctacactaga
aagagttest
ttecaagcag
tacggestct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggct
tggtcctaca
aagtagttcg
gtcacgctcg

tacatgatce

atacggttat
caaaaggcca
cctgacgage
taaagatacc
ccgettaccg
tcacgctgta
gaacccceeg
ccggtaagac
aggtatgtag
agaacagtat
agctctteat
cagattacsc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gaggecttac
ccagatttat
actttatccg
ccagttaata
tcgtttegta

cccatgttgt

ccacagaatc
ggaacﬁgtaa
atcacaaaaa
aggcgtttee
gatacctstc
ggtatctcag
ttcagcccga
acgacttatc
gegstectac
tteggtatcts
ccgecaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctgeccc
cagcaataaa
cctccatcca
gtttgcgcaa
tegcttcatt

gcadaaaagcC

30/212

cegetttaceat
tcegctgcee
aggggataac
aaaggccgcg
tcgacgetca
ccctggaagce
cgcctttcte
ttcegtatag
ccgetgcescc
gccactggca
agagttcttg
cgectectactg
aaccaccect
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctea
cagtactgca
ccageccagcec
gtctattaat
cgttgttacc
cagctccast

ggttagctee

attggecect

cgagcggtat

gcaggaaaga

ttectegcat

agtcagaggt

tccetegtec

ccttcgegaa

gtcgttegct

ttatccggta

gcagccactg

aagtestesc

aagccagtta

getagcgstse

gaagatcctt

gggatttteg

tgaagtttta

ttaatcagtg

ctcececetces

atgataccsgc

ggaagggcce

tgtteccess

attgctacag

tcccaacgat

ttcegtectce

cttecactte

cagctcactc

acatgtgagc

ttttccatag

ggcgaaacce

getetectst

gegtegcect

ccaagctgee

actatcgtct

gtaacaggat

ctaactacsg

ccttcggaaa

gtttttttat
teatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagaaccacg
agcgcagaag
aagctagagt
gcatcgtest
caaggcgagt

cgatcgttgt
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~ cagaagtaag
tactgtcate
ctgagaatag
cgegecacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
tgacgtctaa
geectttess
gtteacggtc
gtcagcgest
actgagagte
ttgttaaatc
aaaagaatag
aaagaacgtg
acgtgaacca
gaaccctaaa
aaaggaagge
gctecgegta
ttectttgac
aggcgccatt
tcgctattac

ccagggtttt

ttggccecag
ccatccgtaa
tetateceec
agcagaactt
atcttaccec
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
gaaaccatta
gtcgcgcstt
acagcttgtc
gttggcgest
caccatéaaa
agctcatttt
cccgagatag
gactccaacg
tcacccaaat
gggagecececc
aagaaagcga
accaccacac
gtatgcgsts
cgccattcag
gccagceteec

cccagtcacg

tgttatcact

gatgcttttce

gaccgagtte

taaaagtect

tgttgagatc

ctttcaccag

taagggcgac

tttatcages

aaatageest

ttatcatgac

tcegtgatga

tgtaagcesa

gtcggeecte

ttgtaaacgt

ttaaccaata

ggttgagtst

tcaaagggce

caagtttttt

gatttagasgc

daggagcees

ccgeesegct

tgaaataccg

getgegcaac

gaaagggesa

acgttgtaaa

317212

catégttatg
tgteactegt
ctctteccee
catcattgga
cagttceate
cgtttctees
acggaaatgt
ttattgtctc
tccgcgcaca
attaacctat
cegtgaaaac
teccaggasge
gcttaactat
taatattttg
ggccgaaatce
tgttccagtt
aaaaaécgtc
geggtcgage
ttgacegesa
cgctaggecs
taatgcgccg
cacagatsgcg
tgttgggaag
tgtectgcaa

acgacgegcca

gcagcactsc
gagtactcaa
gegtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcgeat
tttcceccgaa
aaaaataggc
ctctgacaca
agacaagcce
geggcatcag
ttaaaattcg
ggcaaaatcc
tggaacaaga
tatcaggecg
teccgtaaag
aagccggcga
ctggcaagts
ctacaggsce
taaggagaaa
ggcgatcgst
ggcgattaag

gtgaattcca

ataattctct
ccaagtcatt
gggataatac
cgeggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttea
aagtgccacc
gtatcacgasg
tgcageteee
gtcaggscac
agcagattat
cgttaaattt
cttataaatc
gtccactatt
atggcccact
cactaaatcg
acgtggcgag
tagcggtcac
cgtactatgeg
ataccgcatc
gcgggectet
ttgggtaacg

tggtctcaac
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tttc

210> 9

211> 8410
<212> DNA
213> Arti

<2207
223>

<400> 9
gaattcccat

ccaacattac
gggtcattag
ccgcctgact
atagtaacgc
gcccactteg
gacggtaaat
tggcagtaca
atcaatggsc
gtcaatggea
tccgccccat
geteatttag
agaagacacc
tactcgttgc
tticcatese
ccaccatgga
gggccecacg

ggcaactcsc

ficial

tecatacatt
ceccatgtte
ttcatagccc
gaccgeccaa
caatagegac
cagtacatca
ggccegeete
tctacgtatt
gtegatageg
gtttgtttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgcgcesc
tcttttctac
gttcatéccg
ccctacaatt

ccagctgatc

VLP_CHI 532 vector

gtatccatat
acattgatta
atatategag
cgacccceec
tttccattsa
agtgtatcat
gcattatacc
agtcatcgct
gtttgactca
gcaccaaaat
geeceetage
gatcgectgs
cagcctcest
gccaccagac
agtcaccstc
acgcaaactt
caagtaatta

tccgcagtca

3217212

cataatatat
tteactagtt
ttccgcgtta
ccattgacsgt
cgtcaatggg
atgccaasgta
cagtacatga
attaccatgg
cggggatttc
caacggeact
cgtgtacget
agacgccatc
taacggtega
ataatascts
gtcgacacgt
tctataacag
gacctagacc

acaaattgac

acatttatat
attaatagta
cataacttac
caataatgac
tegagtattt
cgceccctat
ccttatggea
tgatgcestt
caagtctcca
ttccaaaatg
gegaggtcta
cacgctgttt
gegcagtgta
acagactaac
gtgatcagat
aaggtaccaa
acgtccacag

catgcecgce

tggctcatst
atcaattace
getaaatgsc
gtatgttécc
acgegtaaact
tgacgtcaat

ctttectact

ttggcagtac

ccccattgac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttce

atcgcgscce

ccececgaccect

aggcagectg

gtacctcaac
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agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggs
aatacgatct
cccacgagaa
gccggttcac
acaacaaagg
cccteteest
aagagtegag
ctcagcceecc
ttgaggacaa
ctccccacce
catatctagc
tggagcgcat
tceggataaa
cgccagegga
cceggaccat
gatttacgsa
ctgtgatasg
gcacgtacgt
atactcctga
ggcagacgst

tgacaaccac

cagaaatcgg
gcaaaagaag
ggagagaatg
agtgategsc
aactatcgac
tgaatgtgca
acccgageeg
tatcccgacg
aceggtests
ggteacgteg
cctegcecte
ttgcacaccc
cgtgatgaga
ccaaagacec
tcattgtect
cagaaatgaa
gacagatgac
cgcggasgcea
gggacacttt
cagcagaaag
tagggagage
gcagagcacc
ccgecacgctg
gcggtacaag

agacaaagteg

aaaaacCaaga
caaccaccac
tgcatgaaaa
tacgcatacc
aatgccgatc
cagataccgg
tactataact
ggtgcaggca
gecatcesgtee
aacaaagaca
ccggtcttgt
tgctgctacg
cccggatact
agtactaagsg
gactgcggég
gcaacggacg
agccacgatt
gceggatteac
attctceccc
atcagccaca
ttccactetc
gctgccactg
atgacgcagc
tegcaactece

atcaataact

33/212

agcaaaggca
aaaagaagcc
ttgaaaatga
tegtggeesa
tggctaaact
tgcacatgaa
gecatcacesg
agccegeaga
tageagegsc
tcgtcacaaa
gcetgttaee
aaaaggaace
accagctact
acaattttaa
aagggcattce
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
gtgectcceg

gcaaaattga

gaagaagcag
ggctcaaaag
ttgcatctte
taaagtaatg
ggcctttaag
gtctgatacc
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tetctataaa
gtgccacagc
aatccaggtc
gcgctatatg
ttcagcacce
aggagagacg
ccegttecat
tggtaaagag
agaggtgcat
cgtgaagatc
aagtgeatcc

tcagtgccat

gcgccgcaaa

daagaagaaac

gaagtcaagc

aaaccagcac

cggtegtcta

tcgaagttta

tattcaggag

ccgatcttce

gcccgcacss

gagggagcceg

ttccectect

ttecgcatec

ctgacttgct

gccacaagac

cctatcgcat

tctttgcaga

gatagccata

tgcacgatca

ctgacagtegg

catgaaccac

ttacctteca

atgcccccag

acagttaatg

aacgaggeac

gctgcagica

PCT/JP2014/065166

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
accgtaaagg
aagcaagaaa
accatccgac
gggtgacaca
ggeggcaacaa
gtcacccaca
ttetstcest
tgtgcgcace
fcctgctcag
cggcatatcet
ccgccttgat
cttttttagc
tgatcccgaa
ccatggtgtt
acatcacgtg
cagagtgcaa
catttatgts
cacatgtaga
ccgcatcgsc
cctacgctaa
tgtccfccgc
acatggacta

gtacaccgsa

gaattgsgcaa
aaagatccac
ccctacagta
actcttsgtct
caagaaggasg
cgaaccatac
tgagataatc
ggcctegttc
gcgcagatgc
cctactatec
atggﬁacgaa
cgtectatac
cgtaatgagc
cacggtsgga
geagatggag
cgagtacaaa
ggacaagagc
ggecescece
gaaatctgaa
gtceggcgaag
cgetgaccat
ctgeacacct
cccacctttt

aagtaaagac

tacaactccce

atcccattcec

acttacggaa

taccgtaaca

gttaccttga

aagtactegc

ttegtactatt

gtecttctet

attacaccat

tgcgtcagaa

cagcagccec

aactgtctea

atcggtaccc

gtaccgtata

ctacaatcag

actgtcatcc

ctaccagact

tactgctttt

tcttgcaaaa

ctccgcetee

gcegtcacag

tttgacaaca

gecgcaggaa

gtttatecca

347212

ctttagtcce
céttggcaaa
aaaaccaagt
tgggacagga
ccgtgectac
cgcagatetc
atgagctgta
cgatggtgee
atgaattaac
cgaccaaggc
tgttctestt
aactcttgcc
acactgtgag
agactcttgt
tcaccttgga
cctecccgta
aﬁagctgcaa
gceacgecega
cagagtttec
tttaccaagg
taaagg?cgc
aaatcgtegt
gaccaggaca

acactcagtt

gcgcaacgcet
cgtgacttgc
caccatgcets
accaaattac
tgaggstcte
tacgaacegt
ccccactatg
cacagcastg
accaggagcc
ggccacataf
gcagsctctt
atgctactst
cecgtacgaa

CaaCagaccsg

accaacactg

cgtgaagtec

ggtctttact

aaatacgcaa

atcggcctac

aaacaacatt

caagtttgtce

gtacaaagsc

attteetgac

ggtactacag

gaactcegseg
agagtgccaa
ctgtatcctg
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca
ggaatgtgte
actgttccct
tacgaggctg
atcccgctss
aagaccctgg
cacgtaacag
gettacagce
tcacttgact
tetggtacag
ggagtctacc
ttgagcgage
agagcccaca
accgtagctg
gtegecccaa
gacgtctaca
attcaaagtc

aggccagcag
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caggcacgst

aacgaggagce

taagagctgt

cctttactag

gecactcactce

gtaaatgisc

tagaggggaa

gcgtgcaagt

acatagtcaa

caatgtctte

taattttaat

tgccttetag

aaggtgccac

gtaggtgtca

aagacaatag

attgacccge

cctegtecace

gggctecgce

gcccaccaaa

aagtgcagag

attttaaggc

cttegcetaa

acacaacata

actcacatta

gctgcattaa

acatgtacca
atcgctacag
aaattgcsct
gettgtcgat
ctcecgacttt
agtacattcg
ctcccagcte
gtgctccaca
ttacccagca
ggtgcagaag
tgtggtacta
tteccageca
tcccactgtce
ttctattcte
caggcatect
ttcctecteg
cceetggtte
ttcéatccca
ccaaacctag
ggagagaaaa
catgatttaa
tcatggtcat
cgagceggaa
attecattac

tgaatcggce

tactctcasg
cacacgsgcac
gtggggaaca
gcaccctetg
geggscgtcs
atgaccaacg
caaatatcct
caagtacact
tcacacacca
attacgggag
técgtgtcgt
tctgttettt
ctttcctaat
geegeteses
ggggatgcgg
gccagaaaga
ttagttccag
cccgctaaag
cctccaagag
tgcctccaac
geccatcatg
agctgtttce
gcataaagtg
gctcactgce

aacgcgceee

356/212

caccatctgg
cgttcggtts
taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacagc
gegeageeec
cccttggsst
gagtaggatt
ttagcageca
geeceteccee
éaaatgagga
tegescagsga
tgggctctat
agcaggcaca
ccccactcat
tacttggagc
teggaagaaa
atgtgagegaa
gcctaagett
tgtgtgaaat
taaagcctgg
cgctttccag

gagaggcgst

cttcaagtat

ccagattgce

catcgacata

gtcatgcgaa

atacacagct

tcgagaagcce

cctgecaagc

atgccaccct

ccaggatata

aattgttgct

ctaaggatct

ceteccttce

aattgcatcg

cagcaaggeg

gggtacccag

tccecettete

aggacactca

ggtctctece

ttaaagcaag

gtaatgagag

gaaaggagat

tgttatccge

ggtgcctaat

tcgggaaacce

ttgcgtattg

tegctgaage
acaaaccceg
ccegateceg
gtaccagcect
agcaagaaag
gacgtagaag
gccgagtttce
ccaaaggace
tccacaaces
gttectgcct
agatctgcte
ttgaccctge
cattgtctea
gaggattgesg
gtgctgaaga
tgtgacacac
tagctcagga
tccctcatca
ataggctatt
aaatcataga
aggatccaag
tcacaattce
gagtgagcta
tetcetecca

ggcgctettce
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cgettecteg

tcactcaaag

gtgagcaaaa

ccataggctc

aaacccgaca

tectgttecg

ggcgetttet

getgggctat

tcgtctteag

caggattagc

ctacggctac

C8gaaaaaga

ttttgtttac

cttttctace

gagattatca

aatctaaasgt

acctatctca

gataactacs

accacgctca

cagaagtegt

tagagtaagt

cgteetetca

gcgagttaca

cettgtcaga

ctcactgact
gcggtaatac
ggccagcaaa
cgececcctg
ggactataaa
accctgccgc
catagctcac
gtgcacgaac
tccaacccee
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgace
aaaaggatct
atatatgast
gceatctgtce
atacgggags
ccgsctccas
cctgcaactt
agttcsccag
cgctegtest
tgatccccca

agtaagttgg

cgctgcsctc
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtageta
cccccgttea
taagacacga
atgtaggces
cagtatttes
ctteatcces
ttacgcgcag
ctcagteggaa
tcacctagat
aaacttgstc
tatttcgtte
gcttaécatc
atttatcagc
tatccaccte
ttaatagttt
ttegtatgsc
tgttatscaa

ccgcagtgtt

36/212

ggtcgttcee
agaatcageg
ccgtaaaaag
caaaaatcga
gtttcceect
cctgtecgce
tctcagttce
geecgaccec
cttatcecca
tgctacagag
tatctgcect
caaacaaacc
aaaaaaagega
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
geecaacgtt
ttcattcagc
aaaagcggtt

atcactcatg

ctecegceag
gataacgcag
geegcegttec
cectcaagtc
ggaagctccce
tttctecctt
gtgtaggtce
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaage
accgctgsta
tctcaagaaé
cgttaaggsa
taaaaatgaa
caatgcttaa
geetgactce
gctgcaatga
ccagccggaa
attaattgtt
gttaccattg
tcegettece
agctecttceg

gttatggcag

cggtatcagc
gqaagaacat
tgegcattttt
agageteece
tcgtegcactce
cgggaagest
ttcgctccaa
ccggtaacta
ccactggtaa
ggtgecctaa
cagttacctt
gecegtgsttt
atcctttgat
ttttggtcaf
gttttaaatc
tcagtgaggc
ccgtegteta
taccgcgaga
ggeccgagces
gccgggaage
ctacaggcat
aacgatcaag
gtcctecgat

cactgcataa
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ttctcttact
gtcattctga
taataccece
gcgaaaactce
acccaactga
aaggcaaaat
cttecettttt
atttgaatst
gccacctgac
cacgaggcce
gctceegtte
gggcgcgtca
gattgtacts
aaattttisgt
taaatcaaaa
actattaaag
cccactacet
aaatcggéac
ggcgagaaag
ggtcacactg
ctatgettec
cgcatcaggc
gectetteac
gtaacgccag

ctcaactttc

gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagcat
gccgcaaaaa
caatattatt
atttagaaaa
gtctaagaaa
tttcgegtce
acggtcacag
gcgggtéttg
agagtgcacc
taaatcagct
gaatagcccg
aacgtggact
gaaccatcac
cctaaaggega
gaagggaaga
cgcgtaacca
tttegacgtat
gecattcace
tattacgcca

ggttttccca

37/212

ccgtaagatg cttttctgte actggteagt

tecgscgacc
gaactttaaa
taccectgtt
cttttacttt
agggaataag
gaagcattta
ataaacaaat
ccattattat
cgegttteeg
cttgtctata
gceegigtce
ataaaattst
cattttttaa
agatagestt
ccaacgtcaa
ccaaatcaag
geececcgatt
aagcgaaage
ccacacceec
gcggtetgaa
attcagscte
gctgegcgaaa

gtcacgacgt

gagttgctct
agtgctcatc
gagatccagt
caccagegtt
gecgacaceg
tcagggttat
aggegttcee
catgacatta
tgatgacegt
agcggatece
geggctggctt
aaacgttaat
ccaataggcc
gagtgttatt
agggcgaaaa
tttttteges
tagagcttga
agceggecect
cgegettaat
ataccgcaca
cgcaactgtt
gegeggatgte

tgtaaaacga

tecccegcst

attggaaaac

tcgatgtaac

tctgegtgag

aaatgttgaa

tgtctcatga

cgcacattte

acctataaaa

gaaaacctct

geggagcagac

aactatgceg

attttgttaa

gaaatcggca

ccagtttega

accgtctate

tcgagetecc

Cgggeaaagc

agegcegctge

gecgecegetac

gatgcgtaag

gggaaggecs

ctgcaagece

cggccagtea

actcaaccaa

caatacgeega

gttcttcess

ccactcgtgce

Caaaaacags

tactcatact

gcggatacat

cccgaaaagt

ataggcgtat

gacacatgca

aagcccgtca

catcagagca

aattcgegtt

aaatcecctta

acaagagtec

agggcgatesg

gtaaagcact

cgegcgaacgt

taagtgtage

agggcgcgta

gagaaaatac

atcggtecsg

attaagttsg

attccatgst
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10
8431
DNA
Arti

<210>
211
212>
Q13

<2207
223>

<400> 10
gaattcccat

ccaacattac
gegtcattag
ccgeetgact
atagtaacec
gcccactteag
gacggtaaat
tegcagtaca
atcaatgeec
gtcaatggea
tccgccccat
gctcgtttag
agaagacacc
tactcgttec
tttccateegse
ccaccatgtt
tcgcegeccce
aggaattaac
agggsgccatc

aagggaagaa

ficial

tgcatacgtt

cgccatgtte

ttcatagccce

gaccgcccaa

caatagggac

cagtacatca

ggeecgecte

tctacgtatt

gtggatages

gtttetttte

tgacgcaaat

tgaaccgtca

gggaccgatce

tgccgeacec

tettttctec

ccecgttccag

gecgcagsgccce

ccgctcegatg

cgctaataaa

gaagaagaac

VLP_VEEV VLP 518 vector

gtatccatat
acattgatta
atatatggag
€8accceeac
tttccattea
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
ggecesgtage
gatcgcctes
cagcctceest

gccaccagac

agtcaccgtce

ccaatgtatc
tggttcccca
gctaacctga
ccgaagaage

Caagggaasa

38/212

cataatatgt

ttgactagtt

ttccgcgtta

ccattgacgt

cgtcaatgse

atgccaagta

cagtacatga

attaccatgg

cgeggatttc

caacgggact

cegtgtacest

agacgccate

taacggtega

ataatagcte

gtcgacacgt

cgatgcasgcc

gaaccgaccc

cgttcaagca

aggcectcgcea

agaaggctaa

acatttatat
attaatagta
cataacttac

caataatgac

‘tegagtattt

cgceccctat
ccttatggea
tgatgcastt
caagtctcca
ttccaaéatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgcectat
ttttcteacg
acgeccgggac
aaaacagaaa

gacagggccg

tggctcatgt
atcaattacg
ggtaaategc
gtatgttcce
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtcteagcag
agactgttcc
atcgcgeccs
cgcaacccgt
atgcagetec
gegecaccte
ggggeragecce

cctaatcecga
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aggcacagaa
tcatgaaatt
acgcttgtst
acgacgttct
atgteccaca
attacagcts
gagttsgegsc
ctattgtect
acgagaagsg
ccaccatgtg
acagaaaacc
atgagctgct
tgtttaatea
geagctecca
ttagacttca
ccatgcgsta
atacatctcg
cggcageggsa
tgccgtatga
acggagtaga
tcgagatgca
gaggatccag
agtgtgeces

Caaagaagga

tggaaacaag
ggaatctgac
ggtcggages
geccgegett
gaacatgcsg
gcatcatega
Caagggagac
gggagetetsg
agttaccgtg
tctgctcgce
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctce
tgacatgcac
ccegtgtcac
ctccatcacc
agtgaaattt
gcaagegtac
ccteccgeec
ttcagtcacc
cacaaagafc

gcagtgcaga

aagaagacca
aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacet
ttggccatgc
gttaagtecc
acgecgccctt
gcaatcgagg
cagtategcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagteg
gtgacacctc
tccgagacca

gcatatcgsc

39/212

aCaagaaacc

caatcatgtt

ggccgatgca

aagcatccaa

tcaaatacac

atgaaaatge

ccattctgga

ctaggacagc

cagagaactg

tcccatgtsce

tcagcgttaa

ccggaaggaa

acatggccag

cagtaaagag

tggattcctc

aagagatacc

ggcacggtta

agaaagattc

gcagagaact

cacatgatgc

acagcagttt

ctegatggeac

tcaacaagac

tgcagaacga

aégcaagaga
ggaaggegaag
tgtggaagsac
atacgatctt
ccatgagaaa
gegtitcace
taaccaggga
cctttcagte
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacggecac
cggcaactta
actacatcaa
tttcctactt
cgtcagacac
ctatactcat
acagaacaga
ggtttectte
tagcgccctg
aaaacagftc

taagtggstg

cagcgcatgg
ataaacgect
aagatcgaca
gagtatgcag
ccccaaggct
gtgccgaaag
cggsteetceg
gtcatgtgsa
tcactagtea
atttgctace
ccggectacg
accgaggasgc
tgtgcagtts
gacggttatg
aagggcagea
gtgtcactct
gccaggtgce
tcctectces
cccccagaac
ggagcttatg
agcgectcceg
gtggaatecg
agccagtgca

tataattctg
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acaaactgcc
tggcagaceg
gatcagtgtc
ctgatgagcc
tcaccgaaaa
aggaaacagc
acagataccc
ccgttacagc
ggctaacaéc
cccgeeccea
tctegattca
gegtgtgcts
agcacgcsgac
cagectacec
tgaacttega
gctecgsgatce
cagegegttta
aagtcagcaa
ataaagcgca
ttetegactac
ctgcaggtcc
gegagatcta
atatacaatc
agagacccaa

aatggaagaa

caaagcagceg
caaatgcacc
actgaaactg
tcactacacg
aggetgggag
acccgeaaat
tatgtccacc
gtctacctas
taacgctagg
gaccacctesg
attgctgatc
tgtcgtgect
cacgatgccg
accactccct
gtacgtcacc
tcaggaatgc
ccecgttcatg
gecctacgta
cacagcctca
cetgtatgte
gctttccaca
taattateat
cagaacagtc
agcaggagcg

agataaagct

ggagccacct
gtgecctctag
caccctaaga
cacgagctca
tttetatese
ccacatgesc
atcctgestt
ctgttttaca
ataccatttt
gagtccttgs
cctctegcce
tttttagtca
agccaagcegg
atcagcataa
tgccactaca
actccaactt
teeggtagts
atgaaatctg
gtgcaggcest
aatggagaaa
gettegacac
tttcctgast
tcaagctctg
atccacgtac

ccatcattga

40/212

taaaaggaaa
caccagaacc
atcccacata
tatctgaacc
gaaaccaccce
taccgcacga
tgtcaattts
gatcaagagt
gtctgectst
atcacctatg
ccttgatcsat
tggcqggcgc
gaatctcgta
caccaacaaa
aaacaggaat
acaggcctaa
catattgctt
acgaﬁtgcct
tcctcaacat
ctcctgtgaa
cctttgatce
atggggcaég
atctgtatgc
catacactca

aatttaccgc

actgcatgtc
tatgataacc
tctaatcacc
agctgttage
gccgaaaagg
ggtgataact
teccgccatt
tecstgccta
getttactac
gaacaataac
agtgactcec
cgcagececc
taacactata
gatcaagcte
ggattcacca
tgaacagtec
ttecgacact

tgcgegatcat

cacagtggea

tttcaatege
caaaatcstg
acaaccagga
caataccaac
ggcaccttcg

ccctttegga

ccattcttac
ttcgstttca
cgccaacttg
aattttaccg
ttttgegcac
cattattacc
gcaaccgttt
actccttacc
geeccgcacteg
caacagatgt
ctgctcagst
ggcgcctacg
gtcaacagag
atacﬁtacag
gecatcaaat
aaagtcttca
gagaacaccc
gctgaagcat
gaacactcta
gtcaaaataa
cagtateccg
gcatttggag
ctagtgctsec
ggtfttgagc

tgcgaaatat
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atacaaaccc
ttccceacec
cicttaacea
ccagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattgectt
attaaggatc
ccgtaccttc
aaattgcatc
acagcaagge
tegggtaccca
atccecttct
taggacactc
cggtctetee
attaaagcaa
agtaatgaga
tgaaaggaga
ttegttatccs
gggtgbctaa
gtceggeaaac

tttecgtatt

cattcgcecce

cttgttcace

gtgcgtgtat

aggcaagtsc

gctaaccgag

caggctccaa

ccatattgtg

cgcgtegace

ggtectesect

tagatctgct

cttgacccte

gcattgtcte

ggaggatteg

gegtegctegaag

ctetgacaca

atagctcagg

ctecctcate

gataggctat

gaaatcatag

taggatcaaa

cicacaattc

tgagtgagct

ctetcgtecc

gggegetett

41/212

gaaaactgtg ctgtagggtc aattccatta

agggtetcag
tcttccgact
gcagtccate
caagggtcee
atatgcacat
acacaccctc
tggttaacat
actattgteg
gtgécttcta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccctgtecac
agggctccgc
agcccaccaa
taagtgcaga
aattttaagg
gcttegegta
cacacaacat
aactcacatt
agctgeatta

ccgettecte

aaacaccgac
ttegteegat
tgccatcagg
cgactatcca
catatgttac
agtatcacgc
ccctgctessg
ccatgtacgt
gttgccagce
ctcccactst
attctattct
gcaggcatgc
gttcctects
geeectgett
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagccgsa
aattgegttg
atgéatcggc

gctcactgac

actttcagcg
cgccacgsgtc
gactgctacc
tttctegacc
gtgcaaagst
ccaaécattt
aggatcagcc
gctgaccaac
atctgttett
cctttcctaa
ggegestege
tegegatace
ggccagaaag
cttagttcca
acccgctaaa
gectccaaga
atgectccaa
aggccatcat
tagctgtttc
agcataaagt
cgctcactec
caacgcscseg

tcagctecgct

geetttgaca
gcegaatgea
aagtactceg
ctaaaagaag
gcaaatatcc
gattgtcace
acagccgceg
gtaattatta
cagaaacata
tgccectecc
taaaatgagg
gtgegggcagg
gtegectcta
aagcaggcac
gceccactcea
gtacttegag
gteggaagaa
catgtgagga
gecctaagcet
ctgtgtgaaa
gtaaagccts
ccectttcca
8gagageces

cggtcgtteg
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getgcggcsa

. ggataacgca

ggccgegtte

acgctcaagt

tggaagctce

ctttctecct

getgtagetc

ctgcgectia

actggcagca

gttcttgaag

tctgctgaag

caccgctggt

atctcaagaa

acgttaageg

ftaaaaatga

ccaatgctta

tecctgacte

tegctgcaatg

gCcagccgea

tattaattsgt

tettgccatt

ctccagttice

tagetectte

ggttatgeca

gactggtgag

geggtatcag

ggaaagaaca

ctggcgtttt

cagaggtesc

ctcgtecect

tcgegaagce

gttcgcteca

tccggtaact

gccactggta

tggtggccta

ccagttacct

agcggtgstt

gatcctttea

atttteggtea

agttttaaat

atcagtgage

cccgtegtat

ataccgcgag

agggccgasgc

tgcceggaag

gctacageca

caacgatcaa

ggtcctecga

gcactgcata

tactcaacca

ctcactcaaa
tetgagcaaa
tccatagsct
gaaacccgac
ctcctgttcee
tescgcttte
agctgegcts
atcgtcttga
acaggattag
actacgecta
tcggaaaaag
tttttettte
tcttttctac
tgagattatc
caatctaaag
cﬁcctatctc
agataactac
aaccacsctc
gcagaagtgg
ctagagtaag
tcgtestetc
ggcgagttac
tcgttetcag
attctcttac

agtcattctg

421212

gegcggtaata

aggccagcaa

cecgecceccct

aggactataa

gaccctgecg

tcatagctca

tgtgcacgaa

gtccaacceg

Ccagagcgagg
cactagaaga
agttggtagc
caagcagcag
geegtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgetcgtes
atgatccccc
aagtaagttg
tgtcatgcca

agaatagtst

cegttatcca
aaggccagea
gacgagcatc
agataccagg
cttaccgsgat
cectgtagst
cceceeegtte
gtaagacacg
tatgtagece
acagtatttg
tcttgatceg
attacgcgca
gctcagtega
ttcacctaga
taaacttest
ctatttcstt
ggcttaccat
gatttatcag
ttatccgcct
gttaatagtt
tttegtates
atgtteteca
gcegeagtgt
tccgtaagat

atgcggceac

cagaatcagg

accgtaaaaa

acaaaaatcg

cgttteccece

acctgtccac

atctcagtte

agcccgacce

acttatcgcc

gtgctacaga

gtatctgcec

gcaaacaaac

gddadadagsg

acgaaaactc

tccttttaaa

ctgacagtta

catccatagt

ctggccccag

caataaacca

ccatccagte

tecgcaacgt

cttcaticag

aaaaagegst

tatcactcat

gettttctat

cgagttactce
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ttgcccggcé
cattggaaaa
ttcgatgtaa
ttcteestga
gaaatgttga
ttgtctcatg
gcecacattt
aacctataaa
tgaaaacctc
ceggagcaga
taactatgcg
tattttgtta
cgaaatcgec
tccagtttes
aaccgtctat
gtcgagetsc
acggeggaaag
tagggcecteg
tgceccacta
agatgcgtaa
tgggaaggsc
gctecaagec

acggccagtg

210> 1

tcaatacgge
cgttcttces
cccactcateg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgacacatec
caagcccgte
gcatcagage
aaattcgcgt
aaaatccctt
aacaagagtc
cagggcgatg
cgtaaagcac
ccgecgaacg
gcaagtgtag
cageggcgcet
ggagaaaata
gatcegtgce
gattaagttg

aattccatgg

ataataccec
ggcgaaaact
cacccaactsg
gaaggcaaaa
tcttectttt
tatttgaatg
tgccacctga
tcacgagecc
agcetccegtt
agggcecetc
agattgtact
taaatttttg
ataaatcaaa
cactattaaa
geccactacg
taaatcggaa
tgecgagaaa
cggtcacect
actatgsttsg
ccgcatcage
ggcctecttcg
ggtaacgcca

tctcaacttt

431212

gccacatage
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcagstc
gacggtcaca
agcggstett
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccafca
ccctaaageg
ggaagggaag
gcgegtaace
ctttgacgta
cgccattcec
ctattacecc
geggttttccc

c

agaactttaa
ttaccgctat
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
geecgtttceg
gcttetetst
ggcgggtgtc
cataaaattg
tcatttttta
gagatagest
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccg
tgcegtatea
cattcaggct
agctggcgaa

agtcacgacg

aagtgctcat
tgagatccag
tcaccagcst
ggecgacace
atcaggsgtta
tagegettce
tcatgacatt
gtgatgacgg
aagbggatgc
ggggctaect
taaacgttaa
accaatagsc
tgagtgttsat
aagggcgaaa
gittttteee
ttagagctte
gagcegecec
ccgegcttaa
aataccegcac
gcgcaactgt
aggeggatgt

ttgtaaaace

PCT/JP2014/065166

7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
1740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

8431



8431
DNA
Arti

Q11
212>
<213

<2207
223>

<400> M
gaattcccat

ccaacattac
gestcattag
ccgeectgact
atagtaacgc
gcccactteg
gacggtaaat
tggcagtaca
atcaatggsc
gtcaatggga
tccgecccat
gctcgtttag
agaagacace
tactcgttac
tttccatgee
ccaccatgtt
tcacegecce
aggaattaac
aggegccatc
aagegaagaa

daggcacagaa

ficial

tgcatacgtt
cgccatgttg
ttcatagccc
gaccgeccaa
caatagggac
cagtacatca
ggcccgcctg
tctacgtatt
gtggatagceg
gtttatttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccacgcec
tcttttctac
ccegttecag
gcgcagscce
ccgctcgats
cgctaataaa
gaagaagaac

tggaaacaag

VLP_VEEV VLP 519 vector

gtatccatat

acattgatta

atatatggag

c¢gacccccgce

tttccattga

agtgtatcat

gecattatece

agtcatcgct

gtttgactca

gcaccaaaat

gescggtage

gatcgcctag

cagcctecgt

gccaccagac

agtcaccgtc

ccaatgtatc

tggticccca

gctaacctga

cCgaagaagsg

Caagggaaga

aagaagacca

441212

cataatatgt
tteactagtt
ttccgcetta
ccattgacst
cgtcaatgeg
atgccaagta
cagtacatea
attaccatgg
cggggatttc
caacgggact
cetetacggt
agacgccate
taacggtgga
ataatagctg
gtcgacacst
cgatgcagcc
gaaccgaccce
cgttcaagca
aggcctceca
agaaggctaa

dCaagaaacc

acatttatat
atfaa£agta
cataacttac
caataatgac
tegagtattt
cgeceecctat
ccttatggea
tgatgcaett
caagtctcca
ttccaaaatg
gegaggtcta
cacgectgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctgecs
acgccgegac
aaaacagaaa
gacaggsgccg

aggCaagasga

tggctcatgf
atcaattacg
ggtaaatgec
gtatgttcce
acggtaaact
tgacgtcaat
ctttectact
ttegcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgcgegccg
cgcaacccegt
atgcagstec
gcgecacctg
gggggagecc

cctaatcega

cagcgcatge
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tcatgaaatt
acgcttgtet
acgacgttct
atgtgccaca
attacagcte
gagttagegc
ctattgtgct
acgagaageg
ccaccatgts
acagaaaacc
atgagctgct
tetttaatga
ggagctgcca
ttagacttca
ccatgcgéta
atacatctcg
cggcagesgsa
tgccgtatea
acggagtaga
tcgagatgca
ccggaggatc
agtgtesces
caaagaagga

acaaactgcc

ggaatctgac
ggtcggageg
ggccgegctt
gaacatgceg
gcatcatgea
caagggagac
éggaggtgtg
agttaccgts
tctectcece
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctce
tgacatgcac
cccgtgtceac
ctccatcacc
agtgaaattt
gcaagcesgtec
cctcecgeac
ctcagtcacc
cacaaagatc
gcagtgcaga

Caaagcagcg

aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatac
gttaagtgcc
acgegecctt
gcaatcgaeg
cagtatgecc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagteg
gtgacacgtc
tccgagacca
gcatatcege

ggagccacct

451/212

caatcatgtt
ggccgatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgea
ctaggacagc
cagagaactg
tcccatétgc
tcagcgttaa
cCcggaaggaa
acatggccag
cagtaaagag
tggattectce
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
ctgatgggac
tcaacaagac
tgcagaacga

taaaaggaaa

ggaagggaag
tgtegaagec
atacgatctt
ccatgagaaa
gegtttcace
taaccaggga
cctttcagte
cgagcaatgg
tcaaccacca
cetteacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttectgctt
cgtcagacac
ctatactcat
acagaacaga

getttecctte

tagcgccctg

aaaacagttce

taagtgggty

actgcatgtc

ataaacggct
aagatbgaca
gagtatgcag
ccccaaggct
gtgccgéaag
cgggtggtceg
gtcatgtgga
tcactagtga
atttgctacg
ccgggctacg
accgaggagc
tgtgcagtte
gacggttafg
aaggecagega
gtgtcactct
gccaggtgcc
tcctgctces
cccccagaac
ggagcttatg
agcggcagtt
gtggaatgcg
agccagtsgca
tataattctg

ccattcttec
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tegcagacee

gatcagtgtc.

ctgatgagce
tcaccgaaaa
aggaaacagc
acagataccc
ccgttecasc
gectaacacc
cccegeeccea
tctggattca
gegtgtacte
agcacecgac
caggctacec
tgaacttgsa
gctgeggatc
caggggttta
aagtcagcaa
ataaagcgca
ttetgactac
ctgcaggtcc
gggagatcta
atatacaatc
agagacccaa
aatggaagaa

atacaaaccc

caaatgcacc
actgaaactg
tcactacacg
agggtgesag
acccggaaat
tatgtccacc
gtctaccteg
taacgctage
gaccaccteg
attgctgatc
tgtcgtgcct
cacgatgccg
accactccct
gtacgtcacc
tcaggaatsc
ccegttcatg
ggcctacgta
cacagcctca
cgtgtatgteg
gctttccaca
taaftatgat
cagaacastc
agcaggagcg
agataaagct

cattcgcace

gtgccfctag
caccctaaga
cacgagctca
tttetatess
ccacatggsc
atccteegtt
ctgtttteca
ataccatttt
gagtcctteg
cctctegcce
tttttagtca
agccaagceg
atcagcataa
tgccactaca
actccaactt
tgegetegte
atgaaatctg
gtgcaggcst
aatggagaaa
gcttegacac
tttcctgast
tcaagctcts
atccacgtac
ccatcattga

gaaaactgtg

46/212

caccagaacc
atcccacata
tatctgaacc
gaaaccaccc
taccgcacga
tetcaattteg
gat;aagagt
gtctesctat
atcacctatg
ccttgatcat
tegccgscec
gaatctcgta
caccaacaaa
aaacaggaat
acaggcctga
catattectt
acgactgcct
tcctcaacat
ctcctgtgaa
ccttteatcg
atgeggcagsg
atctgtatec
catacactca
aatttaccsc

ctgtagestc

tatgataacc
tctaatcacce
agctgttagg
gccgaaaagg
getgataact
tgccgccatt
tgcgtgccta
getttgctse
gaacaataac
agtgagtcgc
cgcaggcacc
taacactata
gatcaagctg
geattcacca
tgaacagtac
ttgcgacact
tgcgeatcat
cacagtgeega
tttcaatgeg
caaaatcetg
acaaccagega
caataccaac
ggcacecttcg
ccctttceea

aattccatta

ttceggtttca
cgccaacttg
aattttaccg
tttteggcac
cattattacc
gcaaccgttt
aétccttacc
gececgeactg
caacagatgt
ctectcagst
ggcgectacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttggag
ctagtectac
gettttgagc
tgcgaaatat

gectttgaca
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ttcccgacac
ctcttaacga
ccagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattgectt
attaaggatc
ccgtgectte
aaattgcatc
acagcaageg
teggtaccca
atccccttct
taggacacfc
cggtetetee
attaaagcaa
agtaatgaga
tgaaaggaga
ttegttatcce
gegtecctaa
gtcgggaaac
tttacetatt

getgcggcea

cttgttcapc
gtecgtgtat
aggcaagtéc
gctaaccgag
caggctccaa
ccatattgtg
cegcetegesace
égtgctggct
tagatctect
cttgaccctsg
gcattgtcte
ggaggattes
ggtectgaag
ctgtgacaca
atagctcagg
ctcectceatce
gatagéctat
gaéatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctetcgtgce
gggcgctctt

gcggtatcag

agggtgtcag
tcttccgact
gcagtccatg
caagggtceg
atatgcacat
acacaccctc
tegttaacat
actattgteg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccctgtecac
aggectccec
agcccaccaa
taagtgcaga
aattttaagg
gcttescata
cacacaacat
aactcacatt
agctgcatta
cecgettecte

ctcactcaaa

47/212

aaacaccsgac

ttegteegat

tgccatcage

cgactatcca

catatgttac

agtatcacsgc

ccctegctees

ccatgtacgt

gttgccagce

ctcccactsgt

attctattct

gcaggcatgc

gttectecte

geeectggtt

cttcaatcee

accaaaccta

gggagagaaa

ccatgattta

atcatggtca

acgagccega

aattgcgtte

atgaatcgsc

gctcactgac

ggcggtaata

actttcagce

cgccacgsgte

gactgctace

tttctcgacce

gtgcaaaggt

ccaaacattt

aggatcagcc

gctgaccaac

atctattatt

cctttcctaa

gggggetese

tggggatecsg

ggcCagaaag

cttagttcca

acccgctaaa

geetcecaaga

atgcctccaa

aggccatcat

tagctgtttc

agcataaagt

cectcactec

caacgcgcsgg

tcgctecact

cggttatcca

gccgaatgca

aagtactcee

ctaaaagaag

gcaaatatcc

gattgtcacce

acagccgces

gtaattatta

cagaaacata

tgcecctecee

taaaatgagg

gtgeggcage

gtgegctcta

aagcaggcac

gecccactea

gtacttggag

gtgggaagaa

catgtgagea

ggcctaaget

ctgtgteaaa

gtaaagcctg

ccgettteca

8gagageces

cggtegttce

cagaatcage
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ggataacgca
ggccecgtty
acgctcaagt
tggaagctcce
ctttctecct
'ggtgtaggtc
ctgcecctta
actggcagca
gttctteaag
tctactgaag
caccgctggt
atctcaagaa
acgttaaggg

ttaaaaatga

ccaatgctta

tgcctgactc

tgctgcaatg

gccagecgsa

tattaatigt

tettgccatt

ctecegttee

tagctcecttc

ggttategca

gactgetgag

ttgcecegecs

ggaaagaaca
ctegestttt
cagaggtesc
ctcgtgcsgct
tceggaageg
gttcgctcca
tccggtaact
gceactegta
tggteegccta
ccagttacct
agcegtestt
gatcctttga

attttegtca

agttttaaat

atcagtgagg

ccegtegtat

ataccgcgag

aggeccegagc

tecceggaag

gctacaggca

caacgatcaa

ggtccteceea

gcactgcata

tactcaacca

tcaatacggg

tgtgagcaaa
tccatagect
gaaacccgac
ctcctettec
tggcectttce
agctggectsg
atcgtcttéa
acaggattag
actacggcta
tcggaaaaag
tttttettts
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
aaccacgctc
gcagaagteg
ctagagtaag
tcetestete
ggcgagttac
tcgttgtcag
attctcttac
agtcattcte

ataataccgc

48/

aggccagcaa
ccgecccect
aggactataa
gaccctgceg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgageg
cactagaaga
agttggtagc
caagcagcag
geeggtcteac
éaaaaggatc
tatatatgag
agcgatctat
gatacggsgag
accgectcca
tcctgcaact
tagttcecca
acgctcegtceg
atgatcccce’
aagtaagttg
tgtcatgcca
agaatagtgt

gccacatasce

212

aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtagst
cceeeegtte
gtaagacacg
tatgtagece
acagtatttg
tcttgatcce
attacgcgca
gctcagtgea
ttcacctaga

taaacttesgt

ctatttcett

gecttaccat
gatttatcag
ttatccacct
gttaatagtt
tttegtateg
atgttgtgca
gcecgeagtgt
tccgtaagat
atgcgecgac

agaactttaa

accgtaaaaa
acaaaaatcg
cgtttecece
acctgtccac
atctcagttc
agcccgaceg
acttatcgcc
gtgctacaga
gtatctecec
gcaaacaaac
gaaaaaaageg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacst
cttcattcag
aaaaagcgst
tatcactcat
gettttetat
cgagttecte

aagtgctcat

PCT/JP2014/065166

5700
5760
5820
5880
5940
6000
6060
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6180
6240
6300
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6600
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6840
6900
6960
7020
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cattggaaaa
ttcgatgtaa
ttctegeetga
gaaatgttea
ttgtctcate
gcgcacattt
aacctataaa
tgaaaacctc
cgggageaga
taactatgcg
tattttgtta
cgaaatcgsc
tccagtttgs
aaccgtctat
gtcgagetec
acggggaaag
tagegcecte
tgceccecta
agatgcgtaa
tgggaagegc
gctecaagec
acggccagtg
210> 12

211> 8431
<212> DNA

cgticttces
cbcactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgagacatgc
caagcccegtce
gcatcagagc
aaattcsest
aaaatccctt
aacaagagtc
cagggcsgatg
cgtaaagcac
ccggcgaacg
gcaagtgtag
caggecgcet
ggagaaaata
gatcggtece
gattaagtte

aattccatgg

ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tatttgaats
tgccacctga
tcacgagsgce
agctcccgtt
aggécgcgtc
agattgtact
taaattttte
ataaatcaaa
cactattaaa
geccactacg
taaatcegaa
tggcgagaaa
cggtcacect
actatgsttg
ccgcatcage
ggcctcttcg
ggtaacgcca

tctcaacttt

49/212

ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttceeste
gacggtcaca
agcgegetstt
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccatca
ccctaaagee
ggaagggaag
gcgegtaace
ctttgacgta
cgceatteec
ctattacgcc
gegttttcce

c

ttaccgctgt

tcttttactt

aageggaataa
tgaagcattt
aataaacaaa
accattatta
gcecgtttee
gettgtcetat
geceestetc
cataaaattg
tcatttttta
gagatagsst
tccaacgtca
cccaaatcaa
agececcgat
aaagcgaaag
accacacceg
tgcggtgtaa
cattcagact
agctggcgaa

agtcacgacg

tgagatccag

tcaccagcest

gggcgacace

atcagggtta

tagggettce

tcatgacatt

gtgatgacee

aagceggatac

gggacteect

taaacgttaa

accaatassc

tgagtgttst

aagggcgaaa

gttttttees -

ttagagctte

gagecesecec

ccgecgcttaa

aataccgcac

gcgcaactgt

aggggeatet

ttgtaaaacg

PCT/JP2014/065166

7200
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213> Artificial

<2207

<223> VLP_VEEV VLP 538 vector

<400> 12
gaattcccat

ccaacattac
gegtcattag
ccgcctggcet
atagtaacgc
gcccactteg
gacggtaaat
tggcagtaca
atcaatggec
gtcaatggea
tccgccccat
gctegtttag
agaagacacc
tactcgttec
tttccatese
ccaccatgtt
tcecggccce
aggaattaac
aggggccatc
aagegaagaa
aggcacagaa

tcatgaaatt

tegcatacgtt

cgecatgtte

ttcatagccc

gaccgcccaa

caatagegac

cagtacatca

ggcccgeetg

tctacgtatt

gtggatageg

gtttetttte

tgacgcaaat

tgaaccgtca

gggaccgatc

tgccgcgcec

tcttttctec

ccegttecag

gcgcaggccce

ccgetcgatg

cgctaataaa

gaagaagaac

tggaaacaag

ggaatctgac

gtatccatat

acattgatta

atatatggag

cgaccccesce

tttccattga

agtgtatcat

gcattatgce

agtcatcgct

gtttgactca

gcaccaaaat

geecggtagg

gatcgcetge

cagccteeet

gccaccagac

agtcaccsgtc

ccaatgtatc

tggttcecca

gctaacctga

CCcgaagaagg

Caagggaaga

aagdagacca

aagacgttcc

507212

cataatétgt
ttgactagtt
ttccecgtta
ccattgacgt
cgtcaatgage
atgccaagta
cagtacatga
attaccatgg
cegegatttc
caacgggact
cgtetacest
agacgccate
taacggtgga
ataatagctg
gtcgacacgt
cgatgcagce
gaaccgaccc
cgttcaagca
aggcctcgca
agaaggctaa
acaagaaacc

caatcatgtt

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgececctat
ccttatgega
tgatgcsgtt
caagtctcca
ttccaaaatg
gegaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctesce
acgccggsac
aaaacagaaa
gacagggccg
aggcaagaga

ggaagegaasg

tggctcatsgt
atcaattacg
ggtaaatgsc
gtatgttcec
acggtaaact
tgacgtcaat
ctttcctact
tfggcagtac
ccecattgac
tcgtaacaac
tataagcaga
tegacctccat
gtctgagcag
agactgttcc
atcscgsccg
cgcaacccgt
atgcagstgc
gcgecacctg
gggggagece
cctaatccea
cagcgcatgg

ataaacggct

PCT/JP2014/065166

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



acgcttatat
acgacgttct
atgtgccaca
attacagcts
gagttgggsc
ctattgtect
acgagaageg
ccaccatgtg‘
acagaaaacc
atgagctgct
tetttaatga
ggagctgcca
ttagacttca
ccatgesgsgta
atacatctce
cggcagggea
teccgtatga
_acggagtaga
tcgagatgca
cagtcaccat
gaggatccgg
caaagaagga
acaaactgcc

tggcagacgs

ggtcggageg
ggccgegctt
gaacatgcsg
gcatcatgga
caagggagac
gggaggtetsy
agttaccgtg
tctgcteace
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttecteg
tgacatgcac
cccgtgteac
ctccatcacc
agtgaaattt
gcaagcesgtac
cctccesgsc
gacacctcct
cacaaagatc
gcagtgcaga
caaagcagcg

caaatgcacc

aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacat
ttggccatec
gttaagtgcc
acgegcectt
gcaatcgags
cagtatgacc
gggaccatta
attgtggétg
atggaattta
aatcctgtag
caagtctacg
tcagaagtseg
gatgggacta
tccgagacca
gcatatcgsc
ggagccacct

gtacctctag

5117212

ggccgatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgea
ctaggacasc
cagagaactg
tcccatgtac
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattccte
aagagatacc
ggcacggttia
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
gegccctgst
tcaacaagaé
tgcagaacga
taaaaggaaa

caccagaacc

tgtggaagec
atacgatctt
ccatgagaaa
gegtttcace
taaccaggga
cctttcastc
cgagcaateg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctectt
cgtcagacac
ctatactcat
acagaacaga
getttcctte
ggaatgcgag
aaaacagttc
taagtggste
actgcatgtc

tatgataacc

aagatcgaca

gagtatgcag

ccccaaggct

gtegccgaaag

ceggtegtces
gtcatgtesga
tcactagtga
atttgctaceg
ccggectacg
accgaggagc

tgtgcagttsg

gacggttatg

aagggcagea
gtgtcactct
gccagstsce
tcctecteag
cccccagaac
‘ggagcttatg
agcgecagtt
tgtgectece
agccagteca
tataattctg
ccattcttac

ttcegtttca

PCT/JP2014/065166
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gatcagtetc
ctgatgagce
tcaccgaaaa
'éggaaacagc
acagataccc
ccgttegcasac
ggctaacacc
cccgeeccea
tctgeattca
gegtgtecte
agcacgcgac
caggctacec
tgaacttega
gctgcggatc
caggeettta
aagtcagcaa
ataaagcgca
ttgtgactac
. ctecaggtec
gggagatcta
atatacaatc
agagacccaa
~aatgegaagaa
atacaaaccc

ttcccgacec

actgaaactg
tcactacacg
agggtgegag
acccggaaat
tatgtccacc
gtctaccteg
taacgctagg
gaccacctgg
attgctgatc
tgtcatacct
cacgatgccg
accactccct
gtacgtcacc
tcaggaatgc
ccegttcatg
gecctaceta
cacagcctca
cgtatatgte
gctttecaca
taattatgat
cagaacagtc
agcaggageg
agataaagct
cattcgcacc

cttgttcace

caccctaaga
cacgagctca
tttgtateee
ccacatgsec
atcctesstt
ctgtttteca
ataccatttt
gagtcctteg
cctctescce
tttttagtca
agccaagceg
atcagcataa
tgccactaca
actccaactt
teggetagts
atgaaatctg
gtgcaggcsat
aatggagaaa
gcttggacac
tttcctgagt
tcaagctets
atccacgtgc
ccatcattga
gaaaactgtg

agggtgtcag

527212

atcccacata
tatctgaacc
gaaaccaccc
taccgcacga
tgtcaattte
gatcaaéagt
gtctegctst
atcacctatg
ccttgatest
tggccgecec
gaatctcgta
caccaacaaa
aaacaggaat
acaggcctga
catattectt
acgactgcct
tcctcaacat
ctcctgtgaa
cctttgatcsg
atgeggcagg
atctgtatac
catacactca
aatttaccec
ctgtaggstc

aaacaccsgac

tctaatcacc

agctgttage

gccgaaaags

ggtgataact

tgccgccatt

tgcgteccta

getttgctac

gaacaataac

agtgactcgc

cgcaggcecce

taacactata

gatcaagctg

ggattcacca

tgaacagtsgc

ttgcgacact

tecggatcat

cacagtggga

tttcaatgeg

caaaatcgtg

acaaccagga

caataccaac

ggcaccttcg

ccctttegea

aattccatta

actttcagce

cgccaacttg

aattttaccg

ttttggecac
cattattacc
gcaaccgttt
actccttacc
gcccgcactg
caacagatgt
ctgctcagst
ggcgcctacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttegag
ctagtgctsc
ggttttgagc
tgcgaaatat
gcetttgaca

gccgaatgcea

PCT/JP2014/0651686
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ctcttaacga

ccagcaagtc

cagcagtcga

acccggagtt

CCCCgaaaga

tgtcaaaaac

taattgectt

attaaggatc

ccetgectte

aaattgcatc

acagcaaggs

tgegtaccca

atccecttcet

taggacacic

cggtctetec

attaaagcaa

agtaatgaga

tgaaaggaga

ttgttatcce

gagtecctaa

gtcgegaaac

tttgcgtatt

getgegecea

ggataacgca

gtgcgtgtat
aggcaagtgc
gptaaccgag
Caggctcbaa
ccatattgtg
cgcgtggace
ggtgctegct
tagatctgct
ctteaccctg
gcattgtctsg
ggaggatteg
ggtacteaag
ctgtgacaca
atagctcageg
ctcecteate
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgtcetece
gggcgctctt
gcggtatcag

ggaaagaaca

tcttccgact
gcagtccatg
caagggtcgg
atatgcacat
acacaccctc
tggttaacat
actattgtes
gtgccttcta
gaaggtgcca
agtaggtstc
gaagacaata
aattgacccg
ccectgtecac
agggctceesc
agcccaccaa
taagtgcaga
aattttaagg
gettgecgta
cacacaacat
aactcacatt
agctgcatta
ccgcttectce
ctcactcaaa

tgtgagcaaa

53/212

ttegteggat

tegccatcagg

cgactatcca

catatgttac

agtatcacgc

ccctgctese

ccatgtacgt

gttgccagcc
ctcccactst
attctattct
gcaggcatec
gttcctecte
geeecetgatt
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
atcatestca
acgagccgsa
aattgcstte
atgaatcggc
gctcactgac
ggcggtaata

aggccagcaa

cgccacgstce

gactgctacc

tttctegace

gtgcaaagst

ccaaacattt

aggatcagcc

gctgaccaac

atctagttgtt

cctttcctaa

gegeegtaese

tegegatace

ggccagaaag

cttagttcca

acccgctaaa

gcetccaaga

atgcctccaa

aggccatcat

tagctattte

agcataaagt

cgctcactac

caacecgcee

tcectecect

cggttatcca

aaggccagea

aagtactcee

‘ctaaaagaag

gcaaatatcc
gattgtcacc
acagccgcesg
gtaattatta
cagaaacata
tgccectece
taaaatgageg
gteggegcags
gtgeectcta
aagcaggcac
gcccecactca
gtacttegag
gteggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa
gtaaagccteg
cegettteca
ggagaggcee
cegtcgttes
cagaatcagg

accgtaaaaa
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geccgeette
acgctcaagt
tgeaagctcc
ctttctecct
ggtgtaggtc
ctgcgectta
actggcagca
gttctteaag
tctgctgaag
caccgqtggt
atctcaagaa
acgttaaggg
ttaaaaatea
ccaatgctta
tgcctgactc
tgcfgcaatg
gccagecesa
tattaattst
tgttgccatt
ctccesttcee
tagctecttc
ggttatggca
gactggtgag
ttecccesce

cattggaaaa

ctegcgtttt
cagaggtgsc
ctcatgcegct
tcgegaagce
gttcecteca
tccggtaact
gccactesta
testgeccta
ccagttacct
agcggtegtt
gatcctttga
attttestca
agttttaaat
atcagtgage
ccecgtegtat
ataccgcgag
agggccgage
teccegeaag
gctacaggca
caacgatcaa
getcctecea
gcactgcata
tactcaacca
tcaatacgee

cgttcttcee

tccatagect
gaaacccgac
ctcctgttcc
tggcactttc
agctegacte
atcgtcttea
acaggattag
actacggcta
tcggaaaaag
tttttgttte
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
aacéacgctc
gcagaagtgg
ctagagtaag
tcgtegtetce
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc

ggcgaaaact

5417212

ccegceccccect

aggactataa

gaccctgccg

tcatagctca

tgtgcacgaa
gtccaacceg
cagagcgags
cactagaaga
agttggtagc
caégcagcag
ggggtctgac
aaaaageatc
tatatatgag
agcgatctat
gatacgegag
accegctcca
tcctgcaact
tagttcecca
acgctcetcg
atgatccccc
aagtaagttg
tgtéatgcca
agaatagtst
gccacatage

ctcaaggatc

gacgagcatc

agataccagg

cttaccggat

cgctgtaggt

ccceeegtic

gtaagacacg

tatgtaggcg

acagtattteg

tcttgatccg

attacgcgca

gectcagtgga

ttcacctaga

taaacttgst

ctatttcgttv

gecttaccat
gatttatcag
ttatccgcct
gttaatagtt
tttegtatag
atgttgtgca
gccgcagtat
tccgtaagat
atgcgecgac
agaactttaa

ttaccgcteat

acaaaaatceg

cgtttececce

acctgtecec

atctcagttc

agcccgaccg

acttatcsgce

gtgctacaga

gtatctgcsc

gCaaacaaac

gaaaaaaagg

acgaaaactc

tccttttaaa

ctgacagtta

catccatagt

ctgeccccag

caataaacca

ccatccagtc

tecgcaacgt

cttcattcag

aaaaagcgegt

tatcactcat

gettttetat

cgagttgctce

aagtgctcat

tgagatccag

PCT/JP2014/065166

5760
5820
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ttcgatgtaa
ttctesetsa
gaaatgttea
’ttgtctcatg
gegeacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatgcg
tattttgtta
cgaaatcgsec
tccagtttee
aaccgtctat
gtcgagetac
acgeggaaag
tagggcects
tgcgccecta
agatgcgtaa
tgggaaggsc
gctgcaagec
acggccagtg
<210
Q11>

212>
213>

13
3750
DNA
Arti

cccactcstg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aatagecgta
tgacacatac
caagcccegte
gcatcagasgc
aaattcacst
aaaatccctt
aacaagagtc
cagggcgatg
cgtaaagcac
ccgecgaacg
gcaagtgtag
cagggcgcst
ggagaaaata
gatcggtgcsg
gattaagtteg

aattccatgg

ficial

cacccaactg
gaaggcaaaa
tcttectttt
tatttgaate
tgccacctga
tcacgagecc
agctcccgtt
agggcgcstce
agattgtact
taaatttttg
ataaatcaaa
cactattaaa
gcccactaceg
taaatcggaa
tggcgagaaa
cggtcacsct
actatgsttg
ccgcatcagg
ggectetteg
ggtaacgcca

tctcaacttt

55/212

atcttcagca

tgccgcaaaa

tcaatattat

tatttagaaa

cgtctaagaa

ctttceeetc

gacggtcaca

agcgagtstt

gagagtgcac

ttaaatcagc

agaatagecc

gaacgtgeac

tgaaccatca

ccctaaaggg

8gaagggaasg

gecgegtaace

ctttgacgta

cgccattegc

ctattacecc

gggttttece

c

tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gegegtttes
gcttgtetat
gacggetete
cataaaattg
tcatttttta
gagatagegt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccé
tecggtetea
cattcagsgct
agctgecgaa

agtcacgacg

tcaccagesgt

geggcgacace

atcagegtta

tagegettcc

tcatgacatt

gtgatgacgg

aagcggatsgc

gegggcteggct

taaacgttaa

accaatagsc

tgagtettet

aagggcgaaa

gttttttees

ttagagcttg

8agCBEBCEC

ccgegettaa

aataccgcac

gecgcaactgt

aggeggatsgt

ttgtaaaacg

oCT/P 20147065168
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220>

56 /212

<223> VLP_CHI 512 vector-CHIKV VLP

<400>- 13
atggagttca

ccacgcecta
ctcecccage
cctegeagaa
ccaaagcaaa
cgtagggaga
ggcaaagtea
éagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacegg
tccgtestsa
tggagcctce
ccgecttgca
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcgeacgces
accatgggac

acggacasgca

tcccgacgca
caattcaagt
tgatctccec
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacec
tcgacaatec
gtgcacagat
aggggtacta
cgacggstgc
tggteegccat
cgtggaacaa
cccteeccest
caccctéctg
tgagacccee
gacgcagtac
gtcctgacts
étgaagcaac
atgacagcca
agcgagceceg
actttattct

gaaagatcag

aactttctat

aattagacct

agtcaacaaa

caagaagcaa
accacaaaag
gaaaattgaa
atgcctegts
cgatctesct
accggtsgcac
taactggcat
aggcaagecg
cgtcctagea
agacatcetc
cttetecctg
ctacgaaaag
atactaccag
taaggacaat
Cggagaagesg
ggacggaacg
cgatfggacc
attgcttata
cgcccgatec

ccacacatgc

aacagaagst
agaccacstc
ttgaccatec
aggcagaaga
aagccgsctc
aatgattgca
geggataaag
aaactggcect
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtacc
ctgaaaatcc
aagﬁtgcgct
-aggacttcag
ccgaaaggag

acacacccgt

accaaccccg
cacagaggca
gcgcgstace
agcaggcsgce
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcgstc
atgcectcgaa
tecagtattc
gcagaccgat
aaggtgccce
cccctgageg
ctacattccc
gcaccttacg
catcgctgac
ataaagﬁcac
acagccectat
aggtctcttt
atatggatag
caccgtgceac
agacgctgac

tccatcatga

accctggscc
ggctgegcaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac

aggaggcces

cttcgacaac

cacggcccte
agccgaagag
ctgctctcag
catgcttgag
ttactctccec
aagaccatat
cgcattggag
gcagatcege
ccatacecca
gatcaccggs
agtgggattt

accacctgtg

PCT/IP2014/0651686

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

1020
1080
1140
1200
1260
1320

1380



ataggtages
tacgtgcaga
cctgaccgca
gggcagacesg
gacaaagtega
aattggcaat
aagatccaca
cctacagtaa
ﬁtcttgtctt
aagaaggagg
gaaccataca
gagataatct
geectegttceg
cgcagatgca
ctgctatgct
tggaacgaac
gtcctgteca
gtaatgagca
acggteggag
gagatggasc
gagtacaaaa
gacaagagce
ggcgecgect

aaatctgaat

agagéttcca
gcaccgétgc
cegctgatgac
tgcggtacaa
tcaataacte
acaactcccc
tcccattecce
cttacggaaa
accgtaacat
ttaccttgac
agtactescc
tgtactatta
tecttctatce
ttacaccata
gcgtcagaac
agcagceccct
actgtctgaa
tcegtgccca
taccgtataa
tacaatcagt
ctgtcatcce
taccagacta
actgctttte

cttgcaaaac

ctctegacca
cactgctgag
gcagcagtee

gtgcaactec

‘caaaattgat

tttagtccce
attggcaaac
aaaccaagtc
gggacaggaa
cgtgcctact
gcagatetct
tgagctgtac
gatggtgesc
tgaattaaca
gaccaaggcg
gttctestte
actcttgcca
cactgtgagc
gactcttgtc
caccttggaa
ctceeegtac
cagctgcaag
cgacgecgaa

agagtttgca

57/212

caacatggta
gagatagagg
ggaggatcca
ggtggctcaa
cagtgccatg
cgcaacgctg
gtgactteca
accatectec
écaaattatc
gagggtctes
acgaacgeta
cccactatea
acagcagtgg
ccaggagcca
gccacatatt
caggctctta
tectectsta
gcgtacgaac
aacagacceg
ccaacactgt
gtgaagtect
gtctttactg
aatacgcaat

tcggcctaca

aagagttacc
tgpatatgcc
acgtgaagat
acgagggact
ctgcégtcac
aactcgggga
gagtgccaaa
tgtatcctaa
acgaggagtg
aggtcacttg
ctgctcatee
ctgtagtcat
gaatgtgtat
ctgttccctt
acgagectec
tcccgctgsc
agaccctgec
acgtaacagt
gttacagccc:
cacttgacta
gtggtacagc
gagtctaccc
tgagcgagsc

gagcccacac

ttgcagcace
cccagatact
cacagttaat
gacaaccaca
taatcacaag
ccgtaaagea
agcaagaaac
ccatccgaca
ggtgacacac
gggcaacaac
tcacccacat
tgtgtcegte
gtececaces
cctectcasc
ggcatatcta
cgccttgatc
ttitttagcc
gatcccgaac
catggtetts
catcacstsc
agagtgcaag
atttatgteg
acatgtagag

cgcatcgece

PCT/JP2014/065166

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820



tcggcgaagc
ggtgaccate
tggacacctt
ccacctttteg
agtaaagacg
catgtaccét
tcgctacage
aattgcecte
gttgtceatg
tccgacttte
gtacattcea
tcccagetec
tgctccacac
tacccagcat
gtgcagaaga

gtggtectat

210> 14
11>
212>

213>

PRT
220>
223>

<400> 14

1250

tccgegtect

ccgtecacagt

ttgacaacaa

gcgcaggaag

tttatgccaa

actctcaggce

acacggcacc

tgegggaacat

caccctctgt

geggcgteec

tgaccaacec

aaatatcctt

aagtacactg

cacacaccac

ttacgggagg

gegtgtegtt

Artificial

ttaccaagga
aaaggacgcc
aatcgtegtg
accaggacaa
cactcagttg
accatctgsc
gttcegttac
accaatttcc
aacggacatg
catcatcaaa
cgttaccatt
ctcaacagcc
cgcageegca
ccttggesgtc
agtageatta

tagcaggcac

58 /212

aacaacatta
aagtttetce
tacaaaggceg
tttgeteaca
gtactacaga
ttcaagtatt
cagattgcea
atcgacatac
tcatgcgaag
tacacagcta
cgagaagccg
ctggcéagcg
tgccaccctce
caggatatat

attgttacts

VLP_CHI 512 vector—-CHIKV VLP

ccgtagetgc

tgggcccaat

acgtctacaa

ttcaaagtcg

ggccagcagce

gectgaagea

caaacccggt

cggatgegec

taccagcctg

gCaagaaagg

acgtagaagt

ccgagtttce

Caaaggacca

ccacaacgsc

ttgctacctt

ctacgctaac
gtcctecegcee
catggactac
tacaccggaa
aggcacegsgta
acgaggagca
aagagctsgta
ctttactagg
cactcactcc
taaatgtaeca
agaggggaac
cgtgcaagteg
catagtcaat
aatgtctteg

aattttaatt

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 lle Gin Val lie Arg Pro Arg Pro

20

25

30

PCT/JP2014/065166
2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600

3660

3720

3750



Arg Pro GlIn Arg
35

Asn Lys Leu Thr
50

Arg Lys Asn Lys
65

Pro Lys Gin Lys

Lys Pro Gly
100

Lys

{le Phe Glu
115

Cys

Val Gly Asp
130

Leu

Asp Asn Ala Asp

145

Asp Leu Glu Cys

- 165

Phe Thr His
180

Lys
Ala Val Gln Tyr
195

Lys Pro Gly Asp
210

Val Ala lle Val
225

Ser Val val Thr
Gly Ala Glu Glu
260

Asn Thr Thr Phe
275

Glu Lys Glu Pro

597212

Gin Ala Gly GIn Leu Ala GIn Leu
40

Met Arg Ala Val Pro Gin Gin Lys

55 60
Lys GIn Arg Gin Lys Lys GIn Ala
70 75

Lys Gin Pro Pro Gin Lys Lys Pro
85 90

Arg Arg Glu Arg Met Lys
105

Cys Met

Val Lys His Glu Gly Lys Val Met

120

Val
140

Lys Val Met Lys Pro Ala His

135

Phe Lys Arg
155

Leu Ala Lys Leu Ala
150

Ala GIn 1le Pro Val His Met Lys

170

Glu Lys Pro Glu Gly Tyr Tyr Asn

185

Ser Gly Gly Arg Phe Thr lle Pro
200

Phe Asp Asn
220

Ser Gly Arg Pro lle
215

Leu Gly Gly Ala Asn
230

Glu Gly Ala
235

Val Thr Lys
250

Trp Asn Lys Asp lle
245

Tro Ser Leu Ala Leu Pro Val Leu

265

Pro Cys Ser Gin Pro Pro Cys Thr
280

Glu Ser Thr Leu Arg Met Leu Glu

Ile Ser Ala Val
45

Pro Arg Arg Asn
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

Cys Leu Leu Ala
270

Pro Cys Cys Tyr
285

Asp Asn Val Met

PCT/IP 2014/ 065166



290 295

Arg Pfo 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 |le 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

Ala Asp Ala Glu Arg Ala Gly Leu
405

Thr Ile Thr Gly Thr Met Gly His
420

Gly Glu Thr Leu Thr Val Gly Phe
435 440

Thr Cys Thr His Pro Phe His His
450 455

Arg Phe His Ser Arg Pro Gln His
465 470

Tyr Val Gln Ser Thr Ala Ala Thr
485

Pro Pro Asp Thr Pro Asp Arg Thr
500

Ser Asn Val Lys Ile Thr Val Asn
515 520

Asn Cys Gly Gly Ser Asn Glu Gly
530 535

Asn Asn Cys Lys Ile Asp Gin Cys
545 550

60 /212

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 tle Arg Asn Glu Ala Thr Asp
365

Leu Gin Ile Gly Ile Lys Thr Asp
380

Arg Tyr Met Asp Ser His Thr Pro
395 400

Leu Val Arg Thr Ser Ala Pro Cys
410 415

Phe 1le Leu Ala Arg Cys Pro Lys
425 430

Thr Asp Ser Arg Lys Ile Ser His
445

Glu Pro Pro Val lle Gly Arg Glu
460

Gly Lys Glu Leu Pro Cys Ser Thr
475 480

Ala Glu Glu 1le Glu Val His Met
490 495

Leu Met Thr Gin Gin Ser Gly Gly
505 510

Gly GIn Thr Val Arg Tyr Lys Cys
525

Leu Thr Thr Thr Asp Lys Val lle
540 -

His Ala Ala Val Thr Asn His Lys
555 560

PCT/JP2014/065166



Asn Trp Gin Tyr Asn
565

Asp Arg Lys Gly Lys
580

Cys Arg Val Pro Lys
595

GlIn Val Thr Met
610

Leu
Arg Asn Met Gly Gin
625

Thr
645

Lys Lys Glu Val

Trp Gly Asn Asn Glu

660

Gly Thr Ala His Gly
675

Leu Tyr Pro Thr Met

690

Leu Leu Ser Met Val
705 -

Arg Arg Cys lle Thr
725
Leu

Phe Leu Leu Ser

740

Glu Ala Ala
755

Tyr Tyr

Trp Leu GIn Ala Leu
770

Pro
570

Ser Pro Leu Val

Pro Phe
585

Ile His lle

Ala Arg Asn Pro Thr

600

Leu Tyr Pro Asp His
615

Glu Pro Asn Tyr His

630

Leu Thr Val Pro Thr
650

Tyr Trp
665

Pro Tyr Lys

His Pro His Glu
680

e

Thr Val Val lle Val

695

Gly Thr Ala Val
710

Gly

Leu Thr
730

Pro Tyr Glu

Leu Cys Cys Val Arg

745

Ala Tyr Leu Trp Asn
760

Ile Pro Leu Ala Ala
775

Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys

785 790

Val Met Ser Ile Gly Ala His Thr Val Ser
805 810

61/212

Arg Asn Ala Glu Leu
575

Pro Leu Ala Asn Vél
590

Val Thr Tyr Gly Lys
605

Pro Thr Leu Leu Ser
620

Glu Glu Trp Val Thr

635

Glu Gly Leu Glu Val
695

Pro GIn Met Ser Thr
670

Ile Leu Tyr Tyr Tyr
685

Ser Val Ala Ser Phe
700

Met Cys Val Cys Ala
715

Pro Gly Ala Thr Val
735

Thr Thr Lys Ala Ala
750

Glu GIn Gin Pro Leu
765

Leu Ile Val Leu Cys
780

Thr Leu Ala Phe Leu
795

Ala Tyr Glu His Val
815

Gly

Thr

Asn

Tyr

His

640

Thr

Asn

Glu

Val

Arg

720

Pro

Thr

Phe

Asn

Ala

800

Thr

PCT/JP2014/065166



62/212

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 A 840 845

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

Val 1le 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

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

Phe Ala 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 Val Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro

965 970 975

Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys lle Val Val Tyr Lys
980 985 9930

Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro

995 1000 1005

Gly Gin Phe Gly Asp |le GIn Ser Arg Thr Pro Glu Ser Lys Asp
1010 1015 1020

Val Tyr Ala Asn Thr Gin Leu Val Leu Gln 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 Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala

PCT/JP2014/065166



63/212 PCT/JP2014/065168

1070 1075 1080

Val Gly Asn lle Pro lle Ser lle Asp lle Pro Asp Ala Ala Phe
1085 1090 1095

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

Val Pro Ala Cys Thr His Ser Ser Asp.Phe Gly Gly Val Ala lle
1115 1120 1125

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

Met Thr Asn Ala Val Thr lle Arg Glu Ala Asp Val Glu Val Glu
1145 1150 1155

Giy Asn Ser Gin Leu Gin Ile Ser Phe Ser Thr Ata Leu Ala Ser
1160 1165 1170

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

Ala Ala Cys His Pro Pro Lys Asp His lle Val Asn Tyr Pro Ala
1190 1195 1200

Ser His Thr Thr Leu Gly Val Gin Asp lle Ser Thr Thr Ala Met
1205 1210 1215

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

Val Ala Ala Leu lle Leu 1le Val Val Leu Cys Val Ser Phe Ser

1235 1240 ' 1245

Arg His
1250

210> 15

211> 3756

<212> DNA

<213> Artificial

220>
<223> VLP_CH! 532 vector-CHIKV VLP

<400> 15
atggagitca tcccgacgca aactttctat aacagaaggt accaaccccg accctegece 60



ccacgeccta
ctcgeccage
cctcgcagaa
ccaaagcaaa
cgtagegaga
ggcaaagiga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacges
tccgtggtea
tggagecteg
cegeettgca
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgces
accatgggac
acggacagca
‘atagetages

tacgtgcaga

caattcaagt
tgatctccec
atcggaaaaa
agaagcaace
géatgtgcat
tggsctacsc
tcgacaatec
gtgcacagat
aggggtacta
cgacgegtac
tggtggccat
cgtggaacaa
cccteccgat
caccctgcts
tgagaccceg
gacgcagtac
gtcétgactg
atgaagcaac
atgacagcca
agcgageeee
actttattct
gaaagatcag
agaggttcca

gcaccgctge

aattagacct

agtcaacaaa

caagaagcaa

accacaadaag

gaaaattgaa

atgcctgets

cgatctggct

accggtgcac.

taactggcat
aggcaagecg
cgtcctagga
agacatcgtc
cttgtaccte
ctacgaaaag
atactaccag
taaggacaat
cggagaages
ggacggaacg
cgattggacc
attgcttgta
cgeccgatac
ccacacatec
ctctegacca

cactgctgag

64 /212

agaccacsgtc
ttgaccatgc
aggcagaaga
aagccgecte
aatgattgca
geggataaag
aaactgscct
atgaagtctg
cacggagcag
ggagacagcg
gggeccaacs
acaaaaatta
ttgegcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtacc
ctgaaaatcc
aagctgcegct
agggcttcag
ccgaaaggag
acacacccgt
caacatggta

gagatagagg

cacagaggca
gcgcegtacc
agcagececc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcceg
cccctgagss
ctacattccc
gcaccttace
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc

tgcatatgcc

ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggagegcceg
cttcgacaac
cacggeccte
agccgaagag
ctgctctcag
catgcttgag
ttactctece
aagaccatat
cgcattggag
gcagatcege
ccatacgcca
gatcaccege

agtgegattt

accacctgtg

ttgcagcace

cccagatact

PCT/JP2014/065166

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
acgegtscast
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga
aacaacgaac
ccacatgaga
tcegtggcct
geacgecegca
ctcagectac
tatctatgea
ttgatcgtee
ttagccgtaa
ccgaacacgg
gtgttagaga
acgtgcgagt
tgcaaggaca
atgteggece
gtagagaaat

tcegcgtces

cgctgatgac
acaagtgcaa
aagtgatcaa
ggcaatacaa
tccacatcce
cagtaactta
tgtcttacce
aggaggttac
catacaagta
taatcttgta
cgttegtect
gatgcattac
tatectecet
acgaacagca
tgtgcaacte
tgagcatcese

tgggagtacc

‘tggagctaca

acaaaactgt

agagcctacc

gcgcctacte

ctgaatctte

cgaasgctccee

gcégcagtct
ctgcgstgsec
taactgcaaa
ctececttta
attcccattg
cggaaaaaac
taacatggsa
cttgaccgte
ctggccecag
ctattatgag
tctgtcgatg
accatatgaa
cagaacgacc
geeectgtic
tctgaaactc
tecccacact
gtataagact
atcagtcacc
catcccctce
agactacagc
cttttaceac
caaaacagag

cgtectttac

gctaacegte accatgecgt cacagtaaag

tccacctaga

caccttttega

caacaaaate

6517212

ggcaacgtga
tccggaagtsg
attgatcast
gtcccgegea
gcaaacgtea
caagtcacca
caggaaccaa
cctactgage
atgtctacga
ctgtacccca
gtgegcacag
ttaacaccag
aaggceggcca
tegttgcags
ttgccatact
gtgagcgest
cttgtcaaca
ttggaaccéa
ccgtacgtea
tgcaaggtét
gccgaaaata
tttecatceg
caaggaaaca
gacgccaagt

gtggtgtaca

agatcacast
gatccaacga
gecatgctec
acgctgaéct
cttgcagast
tgctectata
attaccacga
gtctggagst
acggtactsc
ctatgactst
cagtgggaat
gagccactgt
catattacga
ctcttatcce
gctgtaagac
acgaacacgt
gaccgegtta
cactgtcact
agtgctgtes
ttactggasgt
cgcaattgag
cctacagasc
acattaccst
ttetcetese

aaggcgacgt

taatgggcag
gggactgaca
agtcactaat
cggggaccgt
gccaaaagca
tcctgaccat
ggagtgests
cacttggssc
tcatggtcac
agtcattgtg
gtatetgtac
tccettecte
ggctgceeca
getgeccece
cctegettit
aacagtgatc
cagccccatg
tgactacatce
tacagcagag
ctacccattt
cgaggcacat
ccacaccgca
agctecctac
cccaatgtcec

ctacaacatg

PCT/JP20614/065166

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
acggtacatg
ggagcatcgc
getgtaaatt
actaggette
cactcctccg
tgtgcagtac
‘ gggaactcce
caagtgtgct
gtcaattacc
tctteestac
‘ttaatteteg
210>
VAR

212>
213>

16
1252
PRT
Arti

<2207
223>

<400> 16

ctttteecsgc

aagacgttta

taccatactc

tacagcacac

gcgctataee

tcgatgcacc

actttesege

attcgatgac

agctgcaaat

ccacacaagt

cagcatcaca

agaagattac

tgctatgegt

ficial

aggaagacca

tgccaacact

tcaggcacca

ggcaccgttce

gaacatacca

ctctgtaacg

cgtcgccatc

caacgecgtt

atccttctca

acactgcgca

caccaccctt

gegaggagta

gtcgtitage

66/212

ggacaattte

cagttggtac

tctgecttca

ggtteccaga

atttccatce

gacatgtcat

atcaaataca

accattcgag

acagecctgg

geegeatgcec

ggegtccagg

ggattaattg

aggcac

VLP_CHI 532 vector-CHIKV VLP

Met Glu Phe Ile Pro Thr GIn Thr Phe Tyr Asn

1

5

10

Arg Pro Trp Ala Pro Arg Pro Thr Ile GIn Val

20

25

Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala Gin

35

40

Asn Lys Leu Thr Met Arg Ala Val Pro Gin GIn

50

55

gtgacattca

tacagaggcc

agtattgsct

ttgcgacaaa

acataccgga

gcgaagtace

cagctagcaa

aagccgacgt

Ccaagcgccga

accctccaaa

atatatccac

ttgctgttsc

aagtcgtaca
agcagcagec
gaaggaacea
cccggtaaga
tgcggccttt
agectgcact
gaaaggtaaa
agaagtagag
gtttcecate
ggaccacata
aacggcaaté

tgccttaatt

Arg Arg Tyr GIn Pro

15

Ile Arg Pro Arg Pro

30

Leu Ile Ser Ala Val

45

Lys Pro Arg Arg Asn

60

PCT/JP2014/065168

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720

3756



Arg Lys Asn Lys
65

Pro Lys Gln Lys
Lys Lys Pro Gly
100

Cys Ile Phe Glu
115

Leu Val Gly Asp
130

Asp Asn Ala Asp
145

Asp Leu Glu Cys
Lys Phe Thr His
180

Ala Val GiIn Tyr
195

67/212

Lys Gin Arg Gin Lys Lys Gin Ala

75

Lys GIn Pro Pro Gin Lys Lys Pro

90

Arg Arg Glu Arg Met Cys Met Lys

105

Val Lys His Glu Gly Lys Val Met

Lys Val Met Lys Pro Ala His Val

140

Leu Ala Lys Leu Ala Phe Lys Arg

155

Ala Gin Ile Pro Val His Met Lys

170

Glu Lys Pro Glu Gly Tyr Tyr Asn

185

Ser Gly Gly Arg Phe Thr lle Pro

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn

210

Val Ala ile Val
225

Ser Val Val Thr

Gly Ala Glu Glu

260

Asn Thr Thr Phe
275

Glu Lys Glu Pro
290

220

Leu Gly Gly Ala Asn Glu Gly Ala

235

Trp Asn Lys Asp Ile Val Thr Lys

250

Trp Ser Leu Ala Leu Pro Val Leu

265

Pro Cys Ser Gln Pro Pro Cys Thr

Glu Ser Thr Leu Arg Met Leu Glu

300

Arg Pro Gly Tyr Tyr Gln Leu Leu Lys Ala Ser Leu

305

315

Pro Gin Asn Asp
80

Ata GIn Lys Lys
95

{le 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

lle Thr Pro Glu
255

Cys Leu Leu Ala
270

Pro Cys Cys Tyr
285

Asp Asn Val Met

Thr Cys Ser Pro
320

PCT/JP2014/065166



68/212

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 tle Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys Ile GIn Val Ser Leu Gln 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 lle Leu Ala Arg Cys Pro Lys
420 425 430

| Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lvs 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 GlIn 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 Giu 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 Ile Asn Asn Cys Lys lle Asp Gin Cys His Ala Ala Val Thr Asn
545 550 555 560

His Lys Asn Trp GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu
565 570 _ 575

Leu Gly Asp Arg Lys Gly Lys lle His lle Pro Phe Pro Leu Ala Asn
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~ Val Thr

Lys Asn
610

Ser Tyr
625

Thr'His

Val Thr

Thr Asn

Tyr Glu

690

Phe Val
705

580

585

Cys Arg Val Pro Lys Ala Arg Asn

595

GIn Val Thr Met Leu

615

Arg Asn Met Gly Gin

Lys

Trp

630

Lys Glu Val Thr
645

Gly Asn Asn Glu
660

600

Leu Tyr Pro

Glu Pro Asn

Leu Thr Val

650

Pro Tyr Lys

665

Gly Thr Ala His Gly His Pro His

675

Leu

Leu

Tyr Pro Thr Met
695

Leu Ser Met Val
710

Ala Arg Arg Arg Cys lle Thr

Val Pro

Ala Thr

Leu Phe
770

Cys Asn
785

Leu Ala

Val Thr

Phe

Tyr
755

Trp

725

Leu Leu Ser Leu
740

Tyr Glu Ala Ala

Leu Gin Ala Leu
775

680

Thr Val Val

Gly Thr Ala

Pro Tyr Glu

730

Leu Cys Cys

745

Ala Tyr Leu

760

lle Pro Leu

Cys Leu Lys Leu Leu Pro Cys Cys

790

Val Met Ser Ile Gly Ala His Thr

805

810

Val Iie Pro Asn Thr Val Gly Val

820

825

69/212

Pro Thr

His
620

Asp

Tyr His

635

Pro Thr

Tyr Trp

Glu Ile

Val
700

lle

Val
715

Gly

Leu Thr

Val Arg

Trp Asn

Ala Ala

780
Cys Lys
795

Val Ser

Pro Tyr

Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met

835

840

590

Val Thr Tyr Gly
605

Pro Thr Leu Leu
Glu Glu Trp Val
640

Glu Gly Leu Glu
655

Pro GIn Met Ser
670

ile Leu Tyr Tyr
685

Ser Val Ala Ser
Met Cys Val Cys
720

Pro Gly Ala Thr
735

Thr Thr Lys Ala
750

Glu GIn GIn Pro
765

Leu lle Val Leu

Thr Leu Ala Phe
800

Ala Tyr Glu His

815

Lys Thr Leu Val
830

Glu Leu GIn Ser
845
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70/212

Val Thr Leu Gtu Pro Thr Leu Ser Leuv 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 Glu 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
930 935 940

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 Ile Val Val
080 085 990

Tyr Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly

985 1000 1005

Arg Pro Gly GIn Phe Gly Asp Ile 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 Gln 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 lle Ala Thr Asn Pro Val Arg Ala Val Asn
1070 : 1075 1080

Cys Ala Val Gly Asn Ile Pro Ile Ser 1le 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
1100 1105 1110

Cys Glu Val Pro Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val
1115 1120 _ 1125

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

His Ser Met Thr Asn Ala Val Thr lle Arg Glu Ala Asp Val Glu
1145 1150 1155

Val Glu Gly Asn Ser Gin Leu GIn Ile Ser Phe Ser. Thr Ala Leu
1160 1165 170

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

Cys Ala Ala Ala Cys His Pro Pro Lys Asp His lle Val Asn Tyr
1190 1195 1200

Pro Ala Ser His Thr Thr Leu Gly Val Gin Asp Ite Ser Thr Thr
1205 1210 1215

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

Val Ala Val Ala Ala Leu lle Leu Ile Val Val Leu Cys Val Ser
1235 1240 1245

Phe Ser Arg His
1250

210> 17

Q1Y 31T
<212> DNA

213> Artificial

220>
<223> VLP_VEEV VLP 518 vector-VEEV VLP

400> 17
atgttcccgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cecgtteece 60

gceccgegca geecctegtt ccccagaace gacccttttc tescgatgca ggtgcaggaa 120

ttaacccgct cgatggctaa cctgacgttc aagcaacgcc gggacgcgcc acctgagese 180



ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tgtgtgetce
gttctgscce
ccacagaaca
agctgecate
gggeccaags
gtgctgegag
aagegagtta
atgtgtctec
aaaccagcag
ctgctggaag
aatgagtata
teccatagtc
cttcagactt
cegtatgaca
tctcacccat
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
tccagttcag

ggcgecacaa

ataaaccgaa
agaaccaagg
acaagaagaa
ctgacaagac
gagggaagtt
cecttaagac
tgcgegccea
atggagcagt
gagacagceg
gtgtgaatga
ccgtgaagta
tcgccaatat
agacttteec
cagctgttaa
agctaacecg
caatagcaat
cctcecagta
tgcacgggac
gtcacattat
tcaécatgéa
aatttaatcc
cgtgccaagt
cgggctcaga
tcaccgtgac

agatctccga

gaaggaggcce
gaagaagaag
gaccaacaag
gttctcaatc
attcaggccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggaictagg
tactccagag
gacgttccca
catgctcage
gtgccccgea
cccttacatg
cgaggcagta
teggcctggat
cattaaagag
égatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacasc
acctcctgat

gaccatcaac

72/ 212

tcgcaaaaac
gctaagacag
aaaccaggca
atgtteggaag
atgcatgteg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataacc
acagecettt
aactgcgagc
tgtgctcaac
gftaacgtfg
aggaaaagga
gccagataca
aagagcgace
tcctecgeca
ataccactac
ggttatttce
gattccgtca
gaactctata
gatgcacaga
agtttegttt
gggactagcg

daagacaaaac

agaaaggeee
ggccgectaa
agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacegtscc
agggacgest
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtac
ggcacgacgsg
acttaaagee
atcaagtgtc
tectteccag
gacactcctg
ctecatcccece
acagaggagc
cdttgagcgg
ccctegtega

agttcageca

aggccaages
tccgaaggca
catggtcatg
cggctacact

Cgacaacgac

tgcagatgtg‘

aggctattac
gaaaggagtt
getcgctatt
gtgeaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggégctgttt
agttgggagc

ttatgttaga

caggaccatg

actctataca
gtgcccgaca
ctcggteccsg
agaacacgga
ttatgtcgag
ctccggagea
atgcgagtgt

gtecacaaag
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- 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
ctgcccaaag
gacggcaaat
gtgtcactga
gagcctcact
gaaaaagegt
acagcacccg
taccctatst
gcagcgtcta
acaéctaacg
gccgagacca
attcaattec
tectgtatcs
gcgaccacga
tacgcaccac
ttegagtacsg
ggatctcagg
gtttacccst
agcaaggcct
gcgeacacag
actaccgtsgt
ggtccgcttt
atctataatt

caatccagaa

gcagagcata

cagceggagce

gcaccgtece

aactgcacce

acacgcacga

gegagtttat

gaaatccaca

ccaccatcct

ccteectett

ctaggatacc

cctgggagtc

tgatccctcet

tecctttttt

tgccgageca

tccctatcag

tcacctgcca

aatgcactce

tcatgtgess

acgtaatgaa

cctcagtsca

atgtgaatgs

ccacagcttg

atgattttcc

cagtctcaag

tceggctgcag
caccftaaaa
tctagcacca
taagaatccc
gctcatatct
atggggaaac
teggctaccg
gegtttgtcea
ttgcagatca
attttetcte
cttggatcac
geccgectte
agtcatgscc
agcgggaatc
cataacacca
ctacaaaaca
aacttacagg
tegtgcatat
atctgaégac
ggcgttecte
agaaactcct
gacacccttt
tgagtatges

ctctgatctg

731212

aacgataagt
ggaaaactec
gaacctatga
acatatctaa
gaaccagctg
cécccgccga
cacgéggtga
atttgtgccs
agagttgcegt
getgtacttt
ctatggaaca
atcgtagtga
ggcgecgceag
tcgtataaca
acaaagatca
ggaatggatt
cctgatgaac
tgcttttece
tgccttgceg
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac

tatgccaata

gggtgtataa
atgtcccatt
taaccttceg
tcacccgcca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac
gectaactce
getgeecccg
ataaccaaca
ctcecctact
gegeceggcesce
ctatagtcaa
agctgatacce
caccagccat
agtgcaaast
acactgagaa
atcatgctea
tgggagaaca
atgggetcaa
tcetgcagta
caggagcatt

ccaacctagt

ttcteacaaa
cttectgeca
tttcagatca
acttectgat
taccgtcacc
ggcacaggaa
ttaccacaga
cetttcegtt
ttaccgecta
cactgcccgg
gatgttcteg
caggtgcgtg
ctacgagcac
cagagcagec
tacagtgaac
caaatgctsc
cttcacageg
cacccaagtc
agcatataaa
ctcfattgtg
aataactgca
teccegggag
tggagatata

gctgcagaga
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1740
1800
1860
1920
1980
2040
2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



cCCaaagcag
aagaaagata
aaccccattc
gacgcecttat
aacgagtgceg
aagtcaggca
gtcgagcetaa
>gagttcaggc
aaagaccata
aaaaccgcst
gecttagtsac
210> 18
211> 1259
212> PRT

213> Arti

<2207
<223

<400> 18

gagcgatcca
aagctccatce
greccgaaaa
tcaccageet
tgtattctte
agtecgcasgt
ccgagcaagsg
tccaaatatg
ttetgacaca
ggacgtgstt

tggctactat

ficial

cetgccatac

attgaaattt

ctgtgctgta

gtcagaaaca

cgactttggt

ccatgtacca

gtcggcgact

cacatcatat

ccctcagtat

aacatccctg

tgtggccate

747212

actcaggcac
accgeccctt
gggtcaattc
ccgacacttt
gggatcgcca
tcagggactg
atccatttct
gttacgtgca
cacgcccaaa
ctgggaggat

tacgtgctga

VLP_VEEV VLP 518 vector-VEEV VLP

cttcgesttt
tcggatecea
cattagcctt
cagcgegccga
ceggtcaagta
ctaccctaaa
cgaccgcaaa
aaggteatte
catttacasc
cagccgtaat

Cccaaccagaa

tgagcaatgg

aatatataca

tgacattccc

atgcactctt

ctcggecasge

agaagcagca

tatccacccg

tcaccceccg

cgcegetgtcea

tattataatt

acataat

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 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 Gln Lys Gly Gly Gly Gln Gly
65 70 75 80

_Lys Lys Lys Lys Asn Gin Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro

PCT/JP2014/0651686
3180

3240
3300
3360
3420
3480
3540
3600
3660
3720

3777



751/212

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 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 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

- His Glu Lys Pro Gin Gly Tyr Tyr Ser Trp His His Gly Ala Va! 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
225 230 235 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
4 245 250 255

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
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76 /212

Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser

355

Ala Val Lys Ser Asp
370

Ser Gln Tyr Gly Leu
385

Arg Tyr Asp Met His
405

360

Gly His Asp Giy Tyr
375

Aép Ser Ser Gly Asn
390

Gly Thr lle Lys Glu
410

Val

Leu
395

e

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val

420

425

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Sef

435

Lys Lys Asp Ser Val
450

Phe Asn Pro Val Gly
465

Val Glu GIn Ala Cys
485

440

Arg His Ser Cys Ser
455

Arg Glu Leu Tyr Thr
470

G!n Val Tyr Ala His
490

Val

His
475

Asp

Ala Tyr Val Giu Met His Leu Pro Gly Ser Glu

500

505

Val Ser Leu Ser Gly Ser Gly Gly Ser Ser Ser

515

520

Pro Asp Gly Thr Ser Ala Leu Val Glu Cys Gilu

530

535

|le Ser Glu Thr Ile Asn Lys Thr Lys Gln Phe

545

550

555

Lys Glu Gin Cys Arg Ala Tyr Arg Leu Gin Asn

565

570

Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala

580

585

Leu His Val Pro Phe Leu Leu Ala Asp Gly Lys

595

600

Pro Ile Ala lle Glu
365

Arg Leu Gin Thr Ser
380

Lys Gly Arg Thr Met
400

Pro Leu His GIn Val
415

Asp Gly His Gly Tyr
430

|le Thr Met Glu Phe
445

Pro Tyr Glu Val Lys
460

Pro Pro Glu His Gly
480

Ata Gin Asn Arg Gly
495

Val Asp Ser Ser Leu
510

Val Thr Val Thr Pro
525

Cys Gly Gly Thr Lys
540

Ser Gin Cys Thr Lys
560

Asp Lys Trp Val Tyr
575

Thr Leu Lys Gly Lys
590

Cys Thr Val Pro Leu
605
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771212

Ala Pro Glu Pro Met lle Thr Phe Gly Phé 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

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

Pro Tyr Arg Leu Thr Pro Asn Ala Arg lle 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 Ile GIn Leu Leu
770 775 780

Ile Pro Leu Ala Ala Leu Ile 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 fle Ser Tyr
820 825 830

Asn Thr 1te Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser lle
835 840 845

Thr Pro Thr Lys Ile 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

PCT/P2014/065168



781212

865 870 - 875 880

Giy 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 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 Gln Ala Phe Leu Asn tle Thr Val Gly Giu 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 Ata Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
9380 985 990

Lys |le 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 ile Glin Ser Arg
1010 1015 1020

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

Gln Arg Pro Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gln 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
113

Lys Cys
114

Ala Ala
116

Ser Thr
17

Ser Tyr
119

Ile Val
120

Val Ser
122

Ser Ala
123

Ala Met
125

210>
Q1)
12>
213>

<2207
223>

<400
atgttec

7917212

Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly

0 - 1135 1140

Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
5 1150 1155

Val Glu Leu Thr Glu Gin Gly Ser Ata Thr 1le His Phe
0 ' 1165 1170

Ala Asn 1le His Pro Gliu Phe Arg Leu Gin lle Cys Thr
5 1180 1185

Vai Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
0 1195 1200

Thr His Pro GIn Tyr His Ala GIn Thr Phe Thr Ala Ala
5 1210 1215

Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
0 1225 - 1230

Val Ile lle Ile lle Gly Leu Val Leu Ala Thr {le Val
5 1240 1245

Tyr Val Leu Thr Asn Gin Lys His Asn
0 1255
19
3777
DNA
Artificial
VLP_VEEV VLP 519 vector-VEEV VLP

19
cgt tccagccaat gtatccgatg cagccaatgc

geecegegea ggeectggtt ccccagaace gaccecttttc

ttaacce

gct cga{ggctaa cctegacgttc aascaacgce

ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac

aagaagaaga agaaCCaagg gaagaagaag gctaagacag

cagaatggaa acaagaagaa gaccaacaag aaaccaggca

cctatcgecaa cccgttescs
tggceatgca ggtgcaggaa
gggacgcgcee acctgaggesg
agaaaggegs aggccaages
ggccgcctaa tccgaaggca

agagacagcg catggtcatg
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60
120
180
240
300

360



aaattggaat
tgtgtestcs
gttcteeccg
ccacagaaca
agctgecatc
gggeccaage
‘gtgctegeag
aagggagtta
atgtgtctec
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cegtatgaca
tctcgcccest
géggactcca
tatgaagtga
gtagagcaag
atgcacctcc
ggatcctcag
ggcgecacaa
aaggagcagt

ctgcccaaag

ctgacaagac
gagggaagtt
cgcttaagac
tgceggccea
atggagcagt
gagacagceg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttesc
cagctgttaa
agctaacgcg
caatagcaat
cctcécagta
tgcacgggac
gtcacattst
tcaccatgga
aatttaatcc
cgtgccaagt
cgeectcaga
tcaccgtgac
agatctccga
gcagagcata

Cagcgggasgc

gttcccaate
attcageccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttcccé
catgctcagc
gtgccccgea
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatggecac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
acctcctgat
gaccatcaac
tcgectgcag

caccttaaaa

80/212

atgttggaag
atgcatgtegg
tccaaatacg
tacacccatg
aatggsecstt
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagea
gccagatgca
aagagcgacg
tcctecgaca
ataccactac
gettatttcc
gattccetca
gaactctata
gatgcacaga
agtttegttt
gegactageg
aagacaaaac
aacgataagt

ggaaaactsc

ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacgstgce
agggaceest
cagtcgtcat
aatggfcact
caccaatttg
acaaccceeg
gatccaccga
tcagatgtsc
gscacgacgsg
acttaaagsg
atcaagtstc
tgcttaccasg
gacactcctg
ctcatcccce
acagaggagc
ccttgagces
ccetgetesa
agttcagcca
gegtgtataa

atgtcccatt

cggctacsct
cgacaacgac
tgcagatgte
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagetgttt
agttgegagc
ttatgttaga
caggaccatg
actctataca
gtgcccgsca
ctcegteccg
agaacacgga
ttatgtceag
cagttccgea
atgcgagtgt
gtgcacéaag
ttctgacaaa

cttegctgsca
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600
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1620
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1740

1800



gacggcaaat
gtgtcactga
gagccteact
gaaaaaggst
acagcacccg
taccctatat
gcagcegtcta
acacctaace
gccgagaccea
attcaattgc
tectetgtee
gcgaccacga
tacgcaccac
ttggagtacg
ggatctcagg
gtttaccest
agcaaggcct
gcgcacacag
actaccgtst
ggtecgettt
atctataatt
caatccagaa
cccaaagcag
aagaaagata

aaccccattce

gcaccgtgcc
aactgcaccc
acaﬁgcacga
gggagtttgt
gaaatccaca
ccaccatcct
cctgectatt
ctaggatacc
cctgggagtc
tgatccctct
tgcctttttt
tgccgageea
tcectatcag
tcacctgcca
aatgcactcc
tcatgtgees
acgtaatgaa
cctcagtgca
atgtgaateg
ccacagcetteg
atgattttec
cagtctcaag
gagcgatcca
aagctccatc

gegccgaaaa

tctagcacca
taagaatccc
gcicatatct
atggggaaac
tgggctacce
gegtttgtca
ttgcagatca
attttetcte
cttggatcac
ggccgectte
agtcatgscc
agcgegaatc
cataacacca
ctacaaaaca
aacttacagg
tggtecatat
atctgacgac
gecgttecte
agaaactcct
gacacccttt
tgagtatgeg
ctctgatctg
cgtgccatac
attgaaattt

ctgtectgta

81/212

gaacctatea
acatatctaa
gaaccagctg
cacccgecga
cacgaggtea
atttgtgccg
agagttsgcet
getgtecttt
ctatggaaca
atcgtagtea
ggcgccgcag
tcgtataaca
acaaagatca
ggaatggatt
cctegatgaac
tecttttace
teccttecee
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac
tatgccaata
actcagsgcac
accgeecctt

gegtcaattc

taaccttceg
tcacccgcca
ttageaattt
aaaggtttte
taactcatta
ccattgcaac
gcctaactce
getgcgccce
ataaccaaca
ctcgcctact
gcgccgecsc
ctatagtcaa
agctgatacc
caccagccat
agtgcaaagt
acactgagaa
atcatgctga
tgggagaaca
atgegetcaa
tcgtgcagta
caggagcatt
ccaacctagt
cttcegsttt
tcggatgcea

cattagcctt

tttcagatca

acttgcteat

taccgtcacc

ggcacaggaa

ttaccacaga

cgtttccett

ttaccegcta

cactgccegg

gatgttctes |

caggtecete

ctacgagcac
cagagcagsec
tacagtgaac
caaatgctsc
cttcacaggg
cacccaagtc
égcatataaa
ctctattgtg
aataactgca
tgccggggag
tggagatata
gctgcagaga
tgagcaatgg
aatatataca

tgacattccce
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1860
1920
1980
2040
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2220
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2340
2400
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2520

2580

2640

2700

2760
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2940
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3060

3120

3180

3240

3300
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gacgccttgt tcaccaggst gtcagaaaca ccgacacttt
aacgagtgeg tgtattcttc cgactttggt gegatcacca
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg
gtcgagctaa ccgagcaage gtcggcgact atccatttct
gagttcaggc tccaaatatg cacatcatat gttacgteca
aaagaccata ttgtgacaca ccctcagtat caégcccaaa
aaaaccgcet ggacgtgett aacatccctg ctgggaggat
ggcttggtgc tgectactat tgtgeccatg tacgtactga
<210> 20

211> 1259

212> PRT

213> Artificial

220>
<223> VLP_VEEV VLP 519 vector-VEEV VLP

<400y 20

Met Phe Pro Phe GIn Pro Met Tyr Pro Met_GIn
1 5 10

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe
20 25

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

Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu
50 ’ 55

Lys Pro Lys Lys Glu Ala Ser Gln Lys Gln Lys
65 70 75

| Lys Lys Lys Lys Asn Gin Gly Lys Lys Lys Ala
85 90

Asn Pro Lys Ala GIn Asn Gly Asn Lys Lys Lys
100 105

cagcggccea atgcéctctt
qggtcaagta ctcgeccage
ctaccctaaa agaagcagca .
cgaccgcaaa tatccacceg
aaggtgattg tcaccccccg
catttacagc cgcggtgtca

cagccgtaat tattataatt

ccaaccagaa acataat

Pro Met Pro Tyr Arg
15

Pro Arg Thr Asp Pro
30

Ser Met Ala Asn Leu
45

Gly Pro Ser Ala Asn
60

Gly Gly Gly GiIn Gly
80

Lys Thr Gly Pro Pro
95

Thr Asn Lys Lys Pro
110

PCTAP2014/0851¢86

3360

3420

3480

3540

3600

3660

3720

377



837212

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

Pro Ile Met Leu Glu Gly Lys {le Asn Gly Tyr Ala Cys Val Val Giy
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

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 Gln 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 Ile 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

PCT/JP2014/065168



84 /212

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 GiIn Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His lle 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 Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

Val Glu Gln 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 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

I1e Ser Glu Thr Ile Asn Lys Thr Lys GInIPhg 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 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

Ata 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 |le Thr Arg GIn Leu Ala Asp
625 630 635 640

PCT/JP2014/0651686
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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 Val Trp Gly Asn His
660 665 670

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

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

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

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

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

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

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

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

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

Ala Tyr Glu His Ala Thr Thr Met Pro Ser Gin Ala Gly lle Ser
820 825 830

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

Thr Pro Thr Lys tle Lys Leu Ile Pro Thr Val Asn Leu Glu Tyr
850 855 . 860

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

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

Pro

Gly

Ser

Val

720

Thr

Val

Leu

Leu

Val

800

Gly

Tyr

Ile

Val

Cys

880

Lys

PCT/IP2014/0651¢68



86 /212

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 Gln 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 Ala Phe Leu Asn Ile 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 Ala Trp Thr Pro Phe Asp Arg
980 985 990

Lys Ile Val GIn Tyr Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro Glu

995 1000 1005

Tyr Gly Ala Gly GIn Pro Gly Ala Phe Gly 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 Ala 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 1le 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 110

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 Atla Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu

PCT/IP2014/065168



1145

Ala Ala Val Glu Leu Thr

116

Ser Thr
117

Ser Tyr
119

lle Val
120

Val Ser
122

Ser Ala Val Ile Ile Ile

123

0

Ala Asn lle His

5

Val Thr Cys Lys

0

Thr His Pro Gin

5

Lys Thr Ala Trp

0

5

871212

1150 1155

Glu GIn Gly Ser Ala Thr lle His Phe
1165 1170

Pro Glu Phe Arg Leu GIn le Cys Thr
1180 1185

Gly Asp Cys His Pro Pro Lys Asp His
1195 1200

Tyr His Ala Gln Thr Phe Thr Ala Ala
1210 1215

Thr Trp Leu Thr Ser Leu Leu Gly Gly
1225 1230

Ile Gly Leu Val Leu Ala Thr Ile Val
1240 1245

Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn

125

210>
Q11
212
213>

<2207
223>

<400>
atgttce

gececesc

ttaaccc

ccatccgcta

dagaaga

cagaatggaa
aaattggaat

tgtetegtce

0

21

3777

DNA
Artificial

1255

VLP_VEEV VLP 538 vector-VEEV VLP

21

cgt tccagccaat gtatccgatg cagccaatge cctatcgcaa cecestteges
gca ggccctgegtt ccccagaacc gacccttttc tggcgatgca ggtgcaggaa

gct cgatggctaa cctgacgttc aagcaacgec gggacgegce acctgagesy

aga agaacCaagg gaagaagaag gctaagacag ggecgcctaa tccgaagsca

ataaaccgaa gaaggaggcc

acaagaagaa gacCaacaag aaaccaggca agagacagcg catggtcate
ctegacaagac gttcccaatc atgttggaag ggaagataaa cgectacgct

gagggaagtt attcageccg atgcategtgg aaggcaagat cgacaacsgac

tcgcaaaaac agaaagegeg aggccaageg

PCT/P2014/065166

60

- 120

180

240

300

360

420

480



gttctescce
ccacagaaca
agctegcatc
gegeccaage
gtgcteggag
aagggagtta
atgtgtctsc
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cegtatgaca
tctegeccat
gggeactcca
tatgaagtga
gtagagcaag
atggacctcc
accgtgacac
tccggcacaa
aaggagcagt
ctgcﬁcaaag
gacggcaaat
gtgtcactga

gagcctcact

cgcttaagac
tgcgeggccsa
atggagcagt
gagacagcgs
gtgtgaatga
ccgtgaagta
tceccaatgt
agactttgac
cagctgttaa
agctaacece
caatagcaat
cctcgcagta
tgcacgégac
gtcacattgt
tcaccatgga
aatttaatcc
ceteccaagt
cggectcaga
ctcctgatgg
agatctccea
gcagagcata
cagcgggaec
gcaccgtecc
aactgcaccc

acacgcacsga

gaagaaagca

tacattcaaa

ccaatatgaa

acgacccatt

aggatctagg

tactccagag

gacgttccca

catgctcagc

gtgcececgea

ccctiacatg

cgaggcagta

tggcctgeat

tattaaagag

geatgggcac

atttaagaaa

tgtaggcaga

ctacgcacat

agtggacagc

gactagcgcc

gaccatcaac

tcgectecag

caccttaaaa

tctagcacca

taagaatccc

gctcatatet

887212

tccaaatace
tacaccéatg
aatggecett
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagga
gccagatgca
aagagcgacg
tcctecgeca
ataccactac
ggttatttcc
gattccetca

gaactctata

gatgcacaga

agtttesttt
ctegtegaat
aagacaaaac
aacgataagt
ggaaaactgc
gaacctatga
acatatctaa

gaaccagcte

atcttgagta

agaaacccca

tcacgetecc

agggacgegt

cagtcgtcat

aatggtcact

caccaatttg

dCaacccegg

gatccaccega

tcagatgtgc

ggcacgacgs

acttaaagge

atcaagtsgtc

tecttaccag

gacactcctsg

ctcatcccece

acagaggagc

ccttgagceg

gegagtetee

agttcagcca

gggtgtataa

atgtcccatt

taaccttceg

tcacccgcca

ttaggaattt

tgcagatgte
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagetgttt
agttgegasc
ttatettaga
caggaccatg
actctataca
gtgcccgeca
ctcggteccg
agaacacgga
ttatgtcgag
cagttcagte
ctccgeagea
gtgcacaaag
ttctgacaaa
cttgctesca
tttcagatca
acttectgat

taccgtcace

Pm%m2014/065166

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

taccctatgt

gcagegtcta

acacctaacg

gccgagacca

attcaattgc

tectgtgtce

gcgaccacga

tacgcaccac

ttgsagtace

ggatctcage

gtttacccgt

agcaaggcct

gcgcacacag

actaccgtgt

ggtecgettt

atctataatt

caatccagaa

cccaaagcag

aagaaagata

aaccccattc

gacgccttgt

aacgagtecg

gggagtttat
gaaatccaca
ccaccatcct
cctegetgtt
ctaggatacc
ccteggagtc
tgatccctct
tgcctttttt
tgccgageca
tccctatcag
tcacctgcca
aatgcactcc
tcatgtages
acgtaatgaa
cctcagteca
atgtgaatgg
ccacagcttg
atgattttcc
cagtctcaag
gagcgatcca
aagctccate
gcgccgaaaa
tcaccagesgt

tgtattettc

atggggaaac
tegsctacce
gggttfgtca
ttecagatca
attttgtctg
cttggatcac
geccgectty
agtcatesgcc
agcgggaatc
cataacacca
ctécaaaaca
aacttacaesg
tggtgcatat
atctgacgac
ggegttecte
agaaactcct
gacacccttt
tgagtatgeg
ctctgatctg
cgtgccatac
attgaaattt
ctetectgta
gtcagaaaca

cgactttggt

89/212

cacccgecga
cacgaggtea
atttetscce
agagtfgcgt
getgtacttt
ctatggaaca
atcgtagtea
ggceccgcag
tcgtataaca
acaaagatca
ggaatgeatt
cctgatgaac
tecttttece
tgccttgcse
aacatcacag

gtgaatttca

gatcgcaaaa

gcaggacaac
tatgccaata
acfcaggcac
accgcccctt
gggtcaattc
ccgacacttt

gggatcgcca

aaaggtttte
taactcatta
ccattgcaac
gectaactece
gctecgcecce
ataaccaaca
ctcegcctact
gegecgecec
ctatagtcaa
agcteatace
caccagccat
agtgcaaagt
acactgagaa
atcatgctga
tgggagaaca
atggegtcaa
tcgtgcagta
caggagcatt
ccaacctagt
cttcgagttt
tcggatgcga
cattagcctt
cagcggccsa

cegtcaagta

ggcacaggaa
ttaccacaga
cgttteccatt
ttaccggcta
cactgccceg
gatgttcteg
caggtecgts

ctacgagcac

cagagcaggc

tacagtgaac

caaatgctac

cttcacageg

cacccaagte

agcatataaa

ctctattets

aataactgca

tecceeeggag

tggagatata

gctgcagaga

tgagcaatgg

aatatataca

tgacattccc

atgcactctt

ctcggccase
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aagtcaggca agtgcgeagt ccatgtgeca tcagggactg ctaccctaaa agaagcagea 3480
- gtcgagetaa ccgagcaage gfcggcgact atccatttct cgaccgcaaa tatccacccg 3540
gagttcagec tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccceg 3600
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacagc cgcggtgtea 3660
aaaaccgcet geacgtegtt aacatccctg ctgggageat cagccgtaat tattataatt 3720
gecttggtac tgectactat tgtgaccatg tacgtgctga ccaabcagaa acataat 3777
210> 22

211> 1259

212> PRT

213> Artificial

<2207
<223> VLP_VEEV VLP 538 vector-VEEV VLP

<400> 22

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 Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 05
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 Ile Met Leu Glu Gly Lys lle Asn Gly Tyr Ala Cys Val Val Gly
130 135 140



91/212

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys !le 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 1le 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 Ile Arg Cys Ala Val 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 Gln 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

PCT/JPR2014/065168
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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 1le 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 Gliu 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 Ser Gly Gly Ser Gly Thr Lys
530 535 540

Ile Ser Glu Thr Ile Asn Lys Thr Lys Gin Phe Ser Gin Cys Thr Lys
h45 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 Afa Gly Ala Thr Leu Lys Giy 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 lle 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

PCT/JP2014/065166



660

Pro Lys Arg Phe Trp
675

Leu Pro His Glu Val
690

Thr Ile Leu Gly Leu
705

Ala Ala Ser Thr Trp
725

Arg Leu Thr
740

Pro Tyr

Cys Ala Arg
755

Leu Cys

Asp His Leu Trp Asn

770
Ile Pro Leu Ala Ala
785

Val Val Pro
805

Cys Cys

Ala Tyr Glu His Ala

820
Asn Thr Ile Val Asn
835

Thr Pro
850

Thr Lys lle

Thr Cys
865

His Tyr Lys

Gly Ser Gin Glu Cys

885
Val Phe Thr Gly Val
900

Cys Asp Thr Glu Asn
915

665

Ala Gin Glu Thr Ala
680

Ile Thr His Tyr Tyr
695

Ser Ile Cys Ala Ala
710

Leu Phe Cys Arg Ser
730

Pro Asn Ala Arg lle
745

Thr Ala Arg Ala Glu
760

Asn Asn Gin GIn Met
775

Leu Ile Val Val Thr
790

Phe Leu Val Met Ala
810

Thr Thr Met Pro Ser
825

Arg Ala Gly Tyr Aia
840

Lys Leu Ile Pro Thr
855

Thr Gly Met Asp Ser
870

Thr Pro Thr Tyr Arg Pro Asp Glu GIn Cys

890

Tyr Pro Phe Met Trp
905

Thr GIn Val Ser Lys
920

93/212

670

Pro Gly Asn Pro His Gly
685

His Arg Tyr Pro Met Ser
700

lle Ala Thr Val Ser Val
715 720

Arg Val Ala Cys Leu Thr
735

Pro Phe Cys Leu Ala Val
750

Thr Thr Trp Glu Ser Leu

765

Phe Trp Ile Gin Leu Leu
780

Arg Leu Leu Arg Cys

795 800

Gly Ala Ala Gly Ala Gly
815

Gin Ala Gly ife Ser Tyr
830

Pro Leu Pro Ile Ser lle
845

Val Asn Leu Glu Tyr Val

860

Cys
880

Pro Ala Ile Lys Cys
875

Lys

895
Gly Gly Ala Tyr Cys Phe
910

Ala Tyr Val Met Lys Ser
925

Val

CPCT/IP2014/065166



Asp
Ser
945
Thr
Lys
Lys
Tyr
Thr
Gin
Pro
Lys
Arg
[le
‘Ser
Phe

Lys

Ala

94 /212
Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

Val GIn Ala Phe Leu Asn tle Thr Val Gly Glu His Ser lle Val
950 . 955 960

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

Iie Thr Ala Gly Pro Leu Ser Thr Alé Trp Thr Pro Phe Asp Arg
980 985 990

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

Gly Ala Gly Gin Pro Gty Ala Phe Gly Asp lle Gin Ser Arg
1010 1015 1020

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

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

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

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

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

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

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

Gly Gly Ite Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

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

Ala Val Glu Leu Thr Glu GIn Gly Ser Ala Thr [le His Phe
1160 1165 1170

PCTAP2014/065168



95/212
Ser Thr Ala Asn |le His Pro Glu Phe Arg Leu Gin lle
1175 1180 1185

Cys Thr

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

1190

1195

1200

I{e Val Thr His Pro Gin Tyr His Ala Glin Thr Phe Thr Ala Ala |

1205

Val Ser
1220

Lys Thr Ala Trp Thr

1210

1225

1215

1230

Trp Leu Thr Ser Leu Leu Gly Gly

Ser Ala Val lle Ite Ile ile Gly Leu Val Leu Ala Thr lle Val

1235

1240

1245

Ala Met Tyr Val Leu Thr Asn Gln Lys His Asn

1250

<210>
211>
212>
Q213>

23

DNA
<220>
223>

<400 23
gaattcccat

ccaacattac
gegtcattag
ccgcctgact
atagtaacac
gcccacttes
gacggtaaat
tggcagtaca
atcaafgggc
gtcaatgega

tccgeeccat

8416

Artificial

tgcatacatt
cgccatgtte
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcecgectg
tctacgtatt
gtegatagce
gtitetttte

tgacgcaaat

1255

VLP_CH! 520 vector

gtatccatat
acattgatta
atatatégag
cgacceecec
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gttteactca
gcaccaaaat

geecgetage

cataatatgt
ttgactastt
ttccgcgtta
ccattegacst
cgtcaatgeg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact

cgtgtacest

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgeccectat
ccttatgega
tgatgcestt
caagtctcca
ttccaaaatg

gggagetcta

teggctcatst

atcaattacg

ggtaaatggc

gtatgttcce

acgetaaact

tgacgtcaat

ctttcctact

ttggcagtac

ccccattgac

tcgtaacaac

tataagcaga

PCT/JP2014/0651686

60
120
180
240
300
360
420
480
540
600

660



gctegtttag
agaagacace
tactcgttec
tttccatgeg
ccaccatega
gggccccacg
ggcaactcgce
agaagcceteg
acgacccaaa
caggccgtag
atgaaggcaﬁ
atgtgaages
aatacgatct
cccacgagaa
gccegttcac
acaacaaagg
ccetetecat
aagagtggag
ctcagecscc
ttgaggacaa
ctccecacceg
catatctagc
tggagcecat

tcegeataaa

tgaaccgtca

gggaccgatc

teccgcecgc

tettttctec

gttcatcccg

ccctacaatt

ccagctgatc

cagaaatcgg

gCaaaagaag

ggagagaatg

agtgatgesc

aactatcgac

tgaatgtgca

acccgageesg

tatcccgacg

acgegtggts

gegtgacstee

cctegccctce

ttgcacacce

cetgatgaga

CCazagacgc

tcattgtcct

cagaaatgaa

gacagateac

gatcgcctgg

cageccteegt

gccaccagac

agtcaccgtce

acgcaaactt

caagtaatta

tccgeagtcea

ddaaacaaga

Caaccaccac

tgcatgaaaa

tacgcatgcc

aatgccgatc
cagatacceg
tactataact
getgcaggca
gecatcegtcee
aacaaagaca
ccggtcttst
tgctectace
cccgeatact
agtactaagsg
gactgcggag
gcaacggacg

agecacgatt

96/212

agacgccate

taacggtgsa

ataatagctg

gtcgacacet

tctataacag

gacctagace

acaaattgac

dgcaaaggca

aaaagaagcce

ttgaaaatga

teeteeggga

tgectaaact

tgcacatgaa

gecatcaceg

agccgeggaga

taggagegec

tcgtcacaaa

gcetgttaec

aaaaggaacc

accagctact

acaattttaa

aagggcattc

gaacgctgaa

ggaccaagct

cacgctgttt

gggcagtgta

acagactaac

gtgatcagat

aaggtaccaa

acgtccacag

catgcgegce

gaagaagcag

gectcaaaag

ttgcatcttce

taaagtaate

gecctttaag

gtctgatgce

agcagtgcag

cagcggcaga

taacgaaget

aattacccct

aaacactaca

ggaaagcacc

aaaagcatcg

tgtctataaa

gtgccacage

aatccaggte

gegctatate

tgacctccat
gtctgagcag
agactettcc
atcgcgeccg
ccccgaccct
aggcagscte
gtacctcaac
gcgccgeaaa
aagaagaaac
gaagtcaage
aaaccagcac
cggtcestcta
tcgaagttta
tattcaggag
ccgatctteg
geeegeaceg
gagggagcecs
ttceectect
ttgcecatac
ctgacttgct
gccacaagac
cctatcgcat
tctttgcaga

gatagccata

PCT/JP2014/065166

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
ccggeaccat
gatttacesga
ctetgatagsg
gcacgtacst
atactcctea
gctccggags
aggeactgac
cagtcactaa
tcgggeacce
tgccaaaage
atcctgacca
aggagtgast
tcacttgges
ctcatggtca
tagtcattgat
tetatatste
ttcccttect
aggctgcgsc
cgetggecesc
cectgecttt
taacagtgat
acagccccat
ttgacfécat

gtacagcaga

cgcggagesa
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcaégctg
atccggcggg
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacéctc
gacacacaag
caacaacgaa
cccacatgag
gtcggtagce
cecacgecsc
gctcagectg
atatctateg
cttgatcgte
tttagccgta
cccgaacacg
ggtettegag
cacgtgcgag

gtgcaageac

geceggattec
attctcsccc
atcagccaca
ttccactctce
getegccactg
atgacgcasc
cagacgstsc
aaagtgatca
tggcaataca
atccacatcc
acagtaactt
ttetcttacc
aaggagetta
ccatacaagt
ataatcttat
tcettestsc
agatgcétta
ctatgctgcg
aacgaacage
ctgtgcaact
atgagcatcsg
gtgggagtac
atggagctac
tacaaaactg

aagagcctac

97/212

ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagtg
ataactgcaa
actccccttt
cattcccatt
acggaaaaaa
gtaacatgeg
ccttgaccat
actggccsca
actattatga
ttctgtcsat
caccatatga
tcagaacgac
ageecctgtt
gtctgaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatccectce

cagactacag

ttcagcaccg
aggagagacg
ccegttecat
tggtaaagag
agaggtgcat
cegtgaagatc
caactgcest
aattgatcag
agtcccecac
ggcaaacstg
ccaagtcacc
acaggaacca
gectactgag
gatgtctacg
gctgtacecee
getgggcaca
attaacacca
caaggcgecc
cteettecag
cttgccatac
tgtgagceace
tcttgtcaac
cttggaacca
cccgtacgtg

ctgcaaggtc

tgcacgatca

ctgacagteg

catgaaccac

ttaccttgca

atgcccccag

acagttaatg

ggctcaaacg

tgccatgctsg
aacgctgaac
acttgcagag
atsctgctst
aattaccacg

ggtctggasg

aacggtactg

actatgactg

gcagtggegaa

ggagccactg

acatattacg

getcttatec

tgctgtaaga

tacgaacacg

agaccggsgtt

acactgtcac

aagtgctgte

tttactegag

PCT/IP2014/065166

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

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



tctacccatt
gcgaggcaca
cccacaccsc
tagctgccta
gcccaatgtce
tctacaacat
aaagtcgtac
cagcagcagsg
tgaaggqacg
acccggtaag
atgcgecctt
cagcetgeac
agaaaggtaa
tagaagtaga
agtttcgcat
aggaccacat
caacgecaat
ctgccttaat
ctgctgtace
ccctggaagg
gtctgagtag
attgggaaga
tgaagaattg

acacaccctg

tatgtgggec
tgtagagaaa
atceggcgtcg
cectaacegst
ctccgcctgé
ggactaccca
accggaaagt
cacggtacat
aggagcatcg
agctgtaaat
tactaggstt
tcactcctcee
atgtgcagta
ggggaactcce
gcaagtgtac
agtcaattac
gtcttegsts
tttaattste
ttctagttsgc
tgccactece
gtgtcattct
caatagcagg
acccggttce

tccacgecee

ggcgectact

tctgaatett

gcgaagcetee

gaccatgceg
acacctttte
ccttttaece
aaagacgttt
gtaﬁcatact
ctacagcaca
tgcectetes
gtcgatecac
gactttegsg
cattcgatga
cagctecaaa
tccacacaag
ccagcatcac
cagaagatta
gtactatacsg
cagccatcts
actgtccttt
attctegess
catgctgeeg
tcctggecca

tggttcttag

98/212

gettttgcea
gcaaaacaga
gegtecttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcagecacc
cggcaccstt
ggaacatacc
cctctgtaac
gcgtcgcc$t
ccaacgcecest
tatccttctce
tacactecac
acaccaccct
ceegaggagt
tgtegtttag
ttatttecce
cctaataaaa
gteggggtsegs
atgcegtase
gaaagaagca

ttccagccce

cgc§gaaaat
gtttecatce
ccaaggaaac
ggacgccaag
cgtgetgtac
aggacaattt
tcagttggta
atctgecttc
cgettgccag
aatttccatc
ggacatgtca
catcaaatac
taccattcga
aacagccctg
agccgcafgc
tgeggtccag
aggattaatt
caggcactaa
ctccecegte
tgaggaaatt
gcaggacage
ctctatgeat
ggcacatccc

actcatagga

acgcaattga
gcetacagag
aacattaccg
tttgtcgteg
aaaggcsgacg
ggtgacattc
ctacagagsc
aagtattesc
attgcgacaa
gacatacceg
tecgaagtac
acagctagca
gaagccgacg
gcaagegccg
caccctccaa
gatatatcca
gttactetig
ggatctagat
ccttecttga
gcatcgceatt
aaggeggase
acccaggtgc
cttctctate

cactcatagc

PCT/IP2014/085168

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440

4500

4560

4620
4680
4740
4800
4860
4920
4980

5040



tcaggaggec
tcatcageccc
gctattaagt
catagaattt
tcaaagctte
aattccacac
gagctaactc
gtgccagctg
ctcttecact
atcagctcac
gaacatgtea
gtttttccat
gtgecgaaac
gegetcetect
aagegteece
ctccaagcte
taactatcsat
tggtaacagg
gcctaactac
taccttcgsa
tegttttttt
tttgatcttt
ggtcatgaga
taaatcaatc

tgaggcacct

tcecgecttea
accaaaccaa
gcagagggag
taaggccatsg
gcgtaatcat
aacatacgag
acattaattg
cattaatgaa
tecctcactca
tcaaaggceg
gcaaaagecc
aggctcegce
cceacageac
gttccgacce
ctttctcata
ggctgtgtac
cttgagtcca
attagcagag
gectacacta
aaaagagttg
gtttgcaage
tctacgasgst
ttatcaaaaa
taaagtatat

atctcagcea

atcccacccg

acctagcctce

agaaaatgcc

atitaaggcc

ggtcataget

ccggaageat

cettgeacte

tcggccaacg

ctgactcgct

taatacegtt

agCaaaagsc

cccctgacga

tataaagata

tgccgcttac

gctcacgcte

acgaaccccce

acccggtaag

cgaggtatgt

gaagaacagt

gtagctcttg

agcagattac

ctgacgctca

ggatcttcac

atgagtaaac

tctgtctatt

99/212

ctaaagtact
caagagtgge
tccaacatgt
atcatggcct
gtttcctate
aaagtgtaaa
actegcccect
cgcggegaga
gcgctegetce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctce
cgttcagccc
acacgactta
aggcgatact
atttegtatc
atccegecaaa
gcgragaaaa
gtggaacgaa
ctagatcctt
ttegtctgac

tcgttcatece

tgeagcestc
aagaaattaa
gaggaagtaa
aagcttgaaa
tgaaattatt
gcctggesgte
ttccagtces
ggcggtttge
gttcgectec
tcagggeata
aaaaaggccg
aatcgacgct
ccccctggaa
tcegecttte
agttcestst
gaccgetgcg
tcgccactee
acagagttct
tgcgctetsc
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat

atagttgcct

tctcectece
agcaagatag
tgagagaaat
geagatagga
atccsctcac
cctaatgagt
gaaacctgté

gtattggscsg

gecgagcest

acgcaggaaa
cgttectasc
caagtcagag
gcteecteat
tcccttcege
aggtcgttce
ccttatcesgs
cagcagecac
tgaagteggtyg
tgaagccagf
ctggtagceg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag

gactccecegt

PCT/JP2014/065166

5100
5160
5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

- 6300

6360

6420

6480

6540



cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcea
tcceatcgtt
gcataattct
aaccaagtca
acgegataat
ttceggecea
tcgtgcacce
aacaggaagsg
catactcttc
atacatattt
aaaagtecca
gcgtatcacg
catgcagctc
ccgtcaggec
agagcagatt
cecgttaaat
cccttataaa
gagtccacta

cgatggecca

actacgatac
cgctcaccssg
agtgetccte
gtaagtagtt
gtgtcacect
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgcecac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt
cctgacgtct
aggcccttte
ccgttgacesg
gegtcagcee
gtactgégag
ttttgttaaa
tcaaaagaat
ttaaagaace

ctacgtgaac

gegagggctt

ctccagattt

caactttatc

cgccagttaa

cgteetttes

cccccatgtt

agttgeccac

tgccatcegt

agtegtatacg

atagcagaac

ggatcttacc

cagcatcttt

Caaaaaaggsg

attattgaag

agaaaaataa

aagaaaccat

gegtcgcece

tcacagctts

gtettegceg

tgcaccataa

tcagctcatt

agcccgagat

tggactccaa

catcacccaa

100 /212

accatctegc

atcagcaata

cgcctecate

tagtttacac

tatgscttca

gtgcaaaaaa

agtgttatca

aagatgcttt

gcgaccgagt

tttaaaagte

getgttegaga

tactttcace

aataaggecg

catttatcag

acaaatagsgg

tattatcatg

tttcegtgat

tctgtaagce

gtatcggeec

aattgtaaac

ttttaaccaa

agggttgagt

cgtcaaageg

atcaagtttt

cccagtgcts

daccagccag

cagtctatta

aacgttatte

ttcagctccg

geggttaget

ctcatggtta

tctgteactsg

tectcttece

ctcatcattg

tccagttcga

agegtttctg

acacggaaat

gettattgtc

gttccgcgca

acattaacct

gacggtgaaa

gatgccggga

tggcttaact

gttaatattt

taggccgaaa

gttegttccag

Cgaaaaaccg

tteeggtcsa

caatgatacc

cCcggaaggec

attgttscce

ccattgctac

gttceccaace
ccttcegtcee
tggcagcact
gtgagtacte
cgecgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcsg
catttﬁcccg
ataaaaatag
acctctgaca
gcagacaage
atgcgecatc
tgttaaaatt
tcegcaaaat
tttggaacaa
tctatcagesg

getgccgtaa

PCT/JP2014/0651¢68

6600
6660
6720
6780 .
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
1740
7800
7860
7920

7980



agcactaaat

gaacgtggcg

tegtagcgstc

cgegtactat

aaataccgca

gtgcgggcct

agttegegtaa

catggtctca

210> 24
211>
N2>

<23

DNA
<220>
<223>

<400> 24
atggagttca

ccacgcccta
ctcecccagc
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtea
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc

daaageacessg

3762

cggaacccta

aagggagecc

dgaaaggaag ggaagaaasgc

acgctgcgeg taaccaccac

ggttecttte
tcaggcgcca
cttegetatt
cgccagestt

actttce

Artificial

tcccgacgea
caattcaast
tgatctccac
atcgeaaaaa
agaagcaacc
gaatgtgcat
tegectacec
tcegacaatec
gtecacagat
ageggtacta
cgacggstec

tggtggccat

acgtatgcee

ttcgecattce

acgccagctg

ttcccagtca

VLP_CH! 520 vector insert

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctaate
cgatctggct
accggtgcac
taactggcat
aggcaégccg

cgtcctagga

101/212

ccgatttaga

gaaaggagcg

acccegececs

tetgaaatac

aggctgcgca

gcgaaageeg

cgacgttgta

aacagaagsgt

agaccacgtc

ttegaccatgc

aggcagaaga

aagcceggctce

aatgatteca

ggegataaag

aaactggcect

atgaagtctg

cacggagcag

ggagacagcg

ggggccaacg

gcttgacess
ggcgctagsg
cttaatgcac
cgcacagatg
actgttegsa
gatgtactsc

aaacgacgec

accaaccccg
cacagaggca
gcgcggtacc
agcaggcgcc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcgete
atgcctcgaa
tgcagtattc
gcagaccgat

aaggtgcece

gaaagccegec
cectgecaag
cgctacageg
cgtaaggaga
agggcgatcg
aaggcgatta

cagtgaattc

accctggscc
ggctggecaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtftacccac
aggagecces
cttcgacaac

cacgeccctce

PCT/IP2014/085168

8040

8100

8160

8220

8280

8340
8400

8416

60
120
180
240
300
360
420
480
540
600
660

720



tccgtegtea
tegagectcg
ccgectteca
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacasg
gcgeacgcge
accatgegac
acggacagca
ataggtaggg
tacgtgcaga
cctgacceca
ggaggatccg
ctgacaacca
actaatcaca
gaccgtaaag
aaagcaagaa
gaccatccga
tgggtgacac
tggggcaaca
getcacccac

attetgtege

cgtggaacaa

cccteccegst

caccctgetg

tgagaccceg

gacgcagtac

gtcectgactg

atgaagcaac

atgacagcca

agcgagccss

actttattct

gaaagatcag

agaggttcca

gecaccgctec

cectgatgac

gcgegcagac

cagacaaasgt

agaattggca

gaaagatcca

accctacagt

cactcttgtc

aCaagaagga

acgaaccata

atgagataat

tggcctegtt

agacatcsatc
cttetaccty
ctacgaaaag
atactaccag
taaggacaat
cggagaagesg
ggacggaacg
cgattggacc
aftgcttgta
cgeccgatec
ccacacatec
ctctcgacca
cactgctgag
gcagcagtct
ggtgcegtac
gatcaataac
atacaactcc
catcccattc
aacttacgea
ttaccgtaac
ggttaccttg
caagtactgg
cttagtactat

cgtecttets

102/212

acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtscc
ctgaaaatcc
aagctgceect
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtea
aagtgcaact
tgcaaaattg
cctttagtcc
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgcagatst
tatgagctat

tcgatggtes

cccctgageg
ctacattccc
gcaccttgcé
catcgctgac
ataaagccac
acagccctat
aggtctettt
atatgeatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tecatatacc
agatcacagt
geegtgecte
atcagtgcca
cgcgcaacec
acgtgacttg
tcaccatect
aaccaaatta
ctgagggtct
ctacgaacgg
accccactat

gcacagcagt

agccgaagag

ctgctctcag

catgcttgag

tfgctctccc
aagaccatat
cgcattggag
gcagatcgeg
ccatacgcca
gatcacceeg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatggctcc
aaacgaggsa
tectgcagte
tgaactcgee
cagagtgcca
getgtatecet
ccacgaggag
ggaggtcact
tactsctcat
gactgtagtc

gggaatgtgt

PCT/JP2014/085168

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

2160



gtgtgcecac
ttcctgctca
gcggcatatce
geegecttea
getittttag
gtgatcccsa
cccatggtst
tacatcacgt
gcagagtgca
ccatttatst
gcacatgtag
accgcatcgg
gectacgcta
atgtcctccg
aacatggact
cgtacaccgs
gcaggcacgg
gaacgaggag
gtaagagctg
geetttacta
tgcactcact
ggtaaatgts
gtagaggega
cgcgtacaag

cacatagtca

gecgcagatg
gectgetate
tatggaacga
tcgtcctate
ccgtaatgag
acacgetgeg
tggagatega
gcgagtacaa
aggacaagag
g888cgacsc
agaaatctga
cgtcgeceaa
acggtgacca
cctggacacc
acccaccttt
aaagtaaaga
tacatgtacc
catcgctaca
taaattecsc
gegttgtceea
cctctgactt
caétacattc
actcccagct
tgtgctecac

attacccagc

cattacacca

ctecgtcaga

acagcagccce

taactgtcte

catcestacc

agtaccgtat

gctacaatca

aactgtcatc

cctaccagac

ctactgcttt

atcttgcaaa

getecgegte

teccgtcaca

ttttgacaac

tggcgcagga

cgtttatgce

atactctcag

gcacacggca

tegtgegegaac

tecaccctct

tgegescetc

gatgaccaac

gcaaatatcc

acaagtacac

atcacacace

103 /212

tatgaattaa
acgaccaagg
ctettctest
aaactcttsc
cacactgtga
aagactcttg
gtcaccttes
cceteccest
tacagctgca
tgcgacecce
acagagtttg
ctttaccaag
gtaaaggacg
aaaatcétgg
agaccaggac
aacactcast
gcaccatctg
ccgttcastt
ataccaattt
gtaacggaca
gccatcatca
gccgttacca
ttctcaacag
tgcgcagccg

acccttgegg

caccaggagc

cggccacata

tgcaggctct

catgctgctg

gcgcgtacga

tcaacagacc

aaccaacact

acgtgaagteg

aggtctttac

aaaatacgca

catcggccta

gaaacaacat

ccaagtttat

tgtacaaagg

aatttggtea

tggtactaca

gcttcaagta

gccagattee

ccatcgacat

tgtcatgcga

aatacacasc

ttcgagaagc

ccctggcaag

catgccacce

tccaggatat

cactgttcec

ttacgaggct

tatcccectsg

taagaccctg

acacgtaaca

gggttacagc

gtcacttgac

ctgtegtaca

tggagtctac

attgagcgag

cagagcccac

taccgtagct

cgteggcecca

cgacgtctac

cattcaaagt

gaggccagea

ttggctgaag

gacaaacccsg

accggatgce

agtaccascc

tagcaagaaa

cgacgtagaa

cgccgagttt

tccaaaggac

atccacaacg

PCT/JP2014/065166
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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2880
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3300
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3420
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3600

3660
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gcaatgtctt seetgcagaa gattacegga geagtaggat taattgttgc tettectgce 3720

ttaattttaa ttetggtgct atgcetgtcg tttagcagsc ac 3762

210> 25

Q21
212>
ERCAKM

1254
PRT
Artificial

<220>
<223> VLP_CHI 520 vector

<400> 25

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

Pra

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gin Val lle Arg Pro Arg Pro

20 25 30
Arg Pro GIn Arg Gln Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala

35 40 45

Val

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

65 70 75

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

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

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

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

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys
145 150 ' 155

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

Asp

80

Lys

Asp

Cys

e

Tyr

160

Ser



105/212

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

180

Ala Val GIn Tyr Ser Gly Gly Arg

195

200

Lys Pro Gly Asp Ser Gly Arg Pro

210

215

Val Ala Ile Val Leu Gly Gly Ala

225

Ser Val Val

Gly Ala Glu

Asn Thr Thr
275

Glu Lys Glu
290

230

Thr Trp Asn Lys Asp

245

Glu Trp Ser Leu
260

Phe Pro Cys Ser

Pro Glu Ser Thr
295

Ala

Gln
280

Leu

Arg Pro Gly Tyr Tyr Gin Leu Leu

305

His Arg GIn

Thr Arg Pro

Cys His Ser
355

Gly Thr Leu
370

310

Arg Arg Ser Thr
325

Tyr Leu Ala His
340

Pro lle Ala Leu

Lys lle Gln Val
375

Lys

Cys

Glu

360

Ser

Asp Ser His Asp Trp Thr Lys Leu

385

390

Ala Asp Ala Glu Arg Ala Gly Leu

405

Thr Ile Thr Gly Thr Met Gly His

420

185

Phe Thr lie Pro

l1e Phe Asp Asn

220

Asn Glu Gly Ala
235

Ile Val Thr Lys
250

Leu Pro Val Leu
265

Pro Pro Cys Thr

Arg Met Leu Glu

300

Lys Ala Ser Leu
315

Asp Asn Phe Asn
330

Pro Asp Cys Gly
345

Arg lle Arg Asn

Leu Gin {le Gly

380

Arg Tyr Met Asp
395

Leu Val Arg Thr
410

Phe Ile Leu Ala
425

190

Thr Gly Ala Gly
205

Lys Gly Arg Val
Arg Thr Ala Leu
240

Ile Thr Pro Glu
255

Cys Leu Leu Ala
270

Pro Cys Cys Tyr
285

Asp Asn Val Met

Thr Cys Ser Pro
320

Val Tyr Lys Ala
- 335

Glu Gly His Ser
350

Glu Ala Thr Asp
365

{1e Lys Thr Asp

Ser His Thr Pro

400

Ser Ala Pro Cys
415

Arg Cys Pro Lys
430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His

PCT/JP2014/065166



106/ 212 PCT/IP2014/065166
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 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 Jle 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 1le 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 h55 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 Ile His lle Pro Phe Pro Leu
580 585 590

Ala Asn Val Thr Cys Arg Val Pro Lys Ala 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 Ala His Gly His Pro His Glu [le lle Leu
675 680 685

Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val Ile Val Ser Val
690 695 700



107 /212

~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 Yle 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 Afé Ala Ala Tyr Leu Trp Asn Glu Gin
755 760 765

GIn Pro Leu Phe Trp Leu Gin Ala Leu Ile Pro Leu Ala Ala Leu |le
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 Ile Gly Ala His Thr Val Ser Ala Tyr
805 810 815

Glu His Val Thr Val 1tle Pro Asn Thr Vai 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 lle Thr Cys
850 855 . 860

Glu Tyr Lys Thr Val lle 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 Gly Ala Tyr Cys Phe Cys Asp
900 905 910

Ala Glu Asn Thr GIn Leu Ser Glu Ala His Val Glu Lys Ser Gliu 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 Gln Gly Asn Asn lle Thr Val Ala
945 ‘ 850 955 960

PCT/JP2014/065166
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Ala 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 |le
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 GlIn 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 lie Ser lle Asp Ile 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 Ile Ile 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 Ile 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 Thr Ala Met Ser Trp Val Gln Lys Ile Thr Gly Gly Val Gly

1220

Leu Ile Val Ala Val Ala Ala Leu lle Leu lle Val

1235

Val Ser
1250

<210> 26
211>
212>
213>

DNA
<220>
223>

<400> 26
gaattcccat

ccaacattac
gggtcattag
.ccgcctggct
atagtaacgc
gcccacttag
gacggtaaat
tegcagtaca
atcaatgggc
gtcaatggga
tccgccccat
getegtttag
agaagacacc

tactcgttec

8485

VLP74_11

Artificial

1225

1240

Phe Ser Arg His

tgcatacett gtatccatat cataatatsgt

cgccatgtte

ttcatagccce

gaccgcccaa

caatagggac

cagtacatca

ggeccgectg

tctacgtatt

gteggatagce

gtttgtttts

tegacgcaaat

tgaaccegtca

gggaccgate

tgccgcacec

acattgatta

atatatggag

cgacccccec

tttccattga

agtgtatcat

gcattatgee

agtcatcgct

gtttgactca

gcaccaaaat

gegceetage

gatcgccteg

cagccteccegt

gccaccagac

tteactagtt

ttccgegtta

ccattgacsat

cgtcaategg

atgccaagta

cagtacatga

attaccatgg

cgegeggatttc

caacgggact

cgtgtacsst

agacgccatc

taacggtega

ataatagcte

1230

Val
1245

(CHI VLP 532_NPNAx6) whole sequence

acatttatat
attaatagta
cataacttac
caataatgac
tggﬁgtattt
cgececctat
ccttateegea
tegatgegett
caagtctcca
ttccaaaate
ggeagetcta
cacgctgttt
gegcagtgta

acagactaac

Leu Cys

tggctcatgt

atcaattacg

ggtaaatgsc

gtatgttcce

acggtaaact

tgacgtcaat

ctttcctact

ttggcagtac

ccccattgac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttcc

PCT/JP2014/065166

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

840



tttccatessg
ccaccatgea
gggceccacg
ggcaactcac
.agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaagss
aatacgatct
cccacgagaa
gecgattcac
acaacaaagg
ccetetecat
aagagtggag
ctcagccgcc
ttegageacaa
ctccccaccg
- catatctagc
tegagcgcat
tcgggataaa
cgccagegga
ccgggaccat
gatttacgga

ctgtgatage

tcttttctec
gttcatccceg
ccctacaatt
ccagctgate
cagaaatcgg
gcaaaagaag
ggagagaatg
agtgatgesec
aactatcgac
tgaatgtaca
acccgagesg
tatcccgacg
acgggtggtg
getgacateg
cctegcectce
ttgcacacce
cgtgatgaga
ccaaagacgc
tcattgtect
cagaaatgaa
gacagatgac
cgcgeagcga
gggacacttt
cagcagaaag

tagggagagg

agtcaccetc
acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc
aatgccgatc
cagatacceg
tactataact
ggtecaggca
geccatcgtee
aacaaagaca
ccgstettat
tgctectacs
ccecggatact
agtactaagg
gactgcgsgag
gcaacggacg
agccacgatt
geecggattge
attctceccc
étcagccaca

ttccactcte

110/ 212

gtcgacacgt

tctataacag

gacctagacce

acaaattgac

agcaaagsgca

aaaagaagcce

ttgaaaatga

teegteegesa

tgectaaact

tgcacatgaa

ggcatcacgs

agccgeggaga

taggagegec

tcgtcacaaa

geectgtteac

aaaaggaacce

accagctact

acaattttaa

aagggcattc

gaacgctgaa

ggaccaagct

ttgtaaggac

gatgcccgaa

catgcacaca

gaccacaaca

gtgatcagat
aaggtaccaa
acgtccacag
catgcgcece
gaagaagcag
gectcaaaag
ttgcatcttce
taaagtaate
ggcctttaag
gtctgatecc
agcagtgcag
cagcggcaga
caacgaagsgt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tetctataaa
gtgccacage
aatccagstc
gcgctatatg
ttcagcacce
aggagagacg
ccegttecat

tggtaaagag

atcgceggcceg

ccccgaccect

aggcaggcetg

gtacctcaac

gCgccgcaaa

aagaagaaac

gaagtcaagc

aaaccagcac
cegtegtcta
tcgaagttta
tattcaggag
ccgatcttce
gececgeacgg
gagggageceg
ttcecectgct
ttgcscatsc
ctgacttgct
gccacaagac
cctatcgcat
tctttgcaga
gatagccata
tgcacgatca
ctgacagteg
catgaaccac

ttaccttaca

PCT/JP2014/065166

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



gcacgtacgt
atactcctga
ggcagacggt
ccaacgcgaa
gatccaacga
gecatgetec
acgctgaact
cttecagagt
tectgctgta
attaccacga
gtctegaget
acggtactec
ctatgactsgt
cagtgggaat
gagccactgt
catattacga
ctcttatcce
gctgtaagac
acgaacacgt
gaccgggtta
cactgtcact
agtgctateg
ttactggagt

cgcaattgag

gcagagcacc
ccgcacgctg
gcggtacaasg
ccccaatgct
gggactgaca
agtcactaat
cggggaccgt
gccaaaagca
tcctgaccat
ggagtgggtg
cacttggeec
tcatggtcac
agtcattgte
gtgtgtgtgc
tcecttecte
ggctgcgeca
getggeegce
cctggetttt
aacagtgatc
cagccccatg
teactacatc
tacagcagag
ctacccattt

cgaggcacat

getgecactg
atgacgcagc
tgcaactgcsg
aacccaaatg
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga
aacaacgaac
ccacatgaga
tcestgacct
gcacggceeca
ctcagectgc
tatctatgea
ttgatcgtce
ttagccgtaa
ccgaacacgg
gtgttegaga
acgtgcgagt
tgcaaggaca
atgtgeesce

gtagagaaat

111/212

ctgaggagat
agtctggcaa
gtgectcces
ccaacccaaa
aagtgatcaa
ggcaatacaa
tccacatccc
cagtaactta
tegtcttacce
aggaggttac
cétacaagta
taatcttgta
cgttcgtact
gatgcattac
tatsctscat
acgaacagca
tgtgcaacte
tgagcatceg
tgggagtacc
tggagctaca
acaaaactegt
agagcctace
gegectacteg

ctgaatctte

agaggtgcat

cgtgaagatc

aggaaacccg

cgccaacccec

taactgcaaa

ctcceettta

attcccatte

Cggaaaaaac

taacatggga

cttgaccete

ctgeccecag

ctattatgag

tctgtcgatg

accatatgaa

cagaacgacc

geeectgtte

tctigaaactc

tgcccacact

gtataagact

atcagtcacc

catcccctec

agactacagc

cttttgcgac

caaaacagag

atgcccccag
acagttaatg
aatgccaatc
aacgctggte
attgatcagt
gtcccgceca
gcaaacgtga
caagtcacca
caggaaccaa
cctactgage
atgtctacsa
ctetacccca
gtggecacag
ttaacaccag

aaggcgsecca

tggttecage

ttgccatgct

gtgagegcet

cttetcaaca

ttggaaccaa

ccetacgtega

tgcaaggtct

gccgaaaata

tttecatceg

PCT/IP2014/065166

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720

3780



cctacagasgc

acattaccsgt

ttgtcetege

aaggcgacsgt

gteacattca

tacagagscc

agtattgsgct

ttecgacaaa

acataccgga

gcgaagtacc

cagctagcaa

aagccgacgt

caagcgccga

accctccaaa

atatatccac

ttectettac

gatctagatc

ctteettgac

catcgcattg

agegggagea

cccaggtact

ttctctgtea

actcatagct

ctecctecct

gcaagatagg

ccacaccgcea
agctgcectac
cccaatgtee
ctacaacatg
aagtcgtaca
agcagcaggc
gaaggaacga
cccegtaaga
tgcggecttt
agcetgcact
gaaaggtaaa
agaagtagag

gtttcgcgtg

ggaccacata

aacggcaatg
tgccttaatt
tectgtgcct
cctggaagst
tcteagtage
ttgegaagac
gaagaattea
cacaccctgt
caggagegct
catcagccca

ctattaagtg

tcggcgtceses
gctaacgste
tccgcctgga
gactacccac
ccégaaagta
acggtacatg
ggagcatcgc
gctgtaaatt
actagestts
cactcctccg
tgtgcagtac
gegaactccc
caagtgtgct
gtcaattacc
tcttegstac
ttaattgtes
tctagttgcc
gccactecca
tgtcattcta
aatagcagsc
ccegettect
ccacgeccct
ccgecttcaa
ccaaaccaaa

Cagagggaga

112/212

cgaagctccg
accatgécgt
caccttttea
cttttescec
aagacgttta
taccatactc
tacagcacac
gegctgtees
tcgatgcace
actttgesse
attcgatgac
agctgcaaat
ccacacaast
cagcatcaca
agaagattac
tgctatgeat
agccatctgt
ctgtectttc
ttcteggess
atgctgeesa
cctggeccag
ggttcttagt
tcccaccege
cctagectec

gaaaatgcct

cgtectttac
cacagtaaag
caécaaaatc
aggaagacca
teccaacact
tcaggcacca
ggcaccgttc
gaacatacca
ctctgtaacs
cgtceccatc
caacgccett
atccttctca
acactgcsca
caccaccctt
gggaggagta
gtegtttase
tgtttgccee
ctaataaaat
teeggtegee
tecggteeec
aaagaagcag
tccageccca
taaagtactt
aagagtggea

ccaacatgtg

caaggaaaca

gacgccaagt

gtggtgtaca

ggacaatttg

cagttegtac

tctggcttca

getteccaga

atttccatcg

gacatgtcat

atcaaataca

accattcgag

acagccctgg

gecgeatgec

ggggtccage

ggaltaatte

aggcactaag

tceceecgtgc

gaggaaattg

caggacagca

tctatgegta

gcacatcccc

ctcataggac

ggageggtct

agaaattaaa

.aggaagtaat

PCT/JP2014/0651686

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
_tccgctcaca
ctaatgagte
aaacctgtcg
tattgggégc
gcgagceggta
cgcaggaaag
- gttgctesgcg
aagtcagags
ctcccteete
cccttceggga
ggtcattcsc
cttatccgst
agcagccact
gaégtggtgg
gaagccagtt
tegtagcest
agaagatcct
agggatttte
atgaagtttt
cttaatcasgt
actccecgtce

aalgatacce

atagaatttt

caaagctteg

attccacaca

agctaactca

tgccagctec

tcttecegctt

tcagctcact

aacatgtgag

tttttccata

tggcgaaacc

cgctctecty

agcgtggcsc

tccaagetgg

aactatcgtc

ggtaacagsga-

cctaactacg
accttcggaa
getttttite
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

cgagaaccac

aaggccatega

cgtaatcatg.

acatacgagc

cattaattec

attaatgaat

cctegeteac

caaaggcegt

Caaaaggcca

ggctccecce

cgacaggact

ttccgaccct

tttctcatag

gctgtgteca

ttgagtccaa

ttagcagasc

gctacactag

aaagagttge

tttgcaagca

ctacgggeic

tatcaaaaag

aaagtatata

tctcagegat

ctacgatacg

gctcaccggc

113/212

tttaagecca
gtcatagcte
cggaagcata
gttgcectca
cggccaacec
fgactcgctg
aatacggtfa
gcaaaagece
cccteacgag
ataaagatac
geescttace
ctcacgctet
cgaaccceee
cccggtaaga
gaggtatgta

aagaacagta

tagctcttea

gcagattacg
teacgctcag
gatcttcacc
tgagtaaact
ctgictattt
ggagggctta

tccagattta

tcatggccta
tttcctetst
aagtgtaaag
ctegcccgctt
gcgegegagag
cgctceggtceg
tccacagaat
aggaaccgta
catcacaaaa

caggegtttc

‘ggatacctgt

aggtatctca

gttcagececg

cacgacttat

ggcggtacta

tttgetatet

tccggcaaac

CgCagaaaaa

tggaacgaaa

tagatcettt

tegtctgaca

cgttcatcca

ccatctgecc

tcagcaataa

agcttgaaag
gaaattgtta
cctggggfgc
tccagtcgeg
geggtttace
ttcegctece
caggggataa
aaaaggccec
atcgacectc
cccctegaag
ccgcctttcet
gttcestgta
accgctegcec
cgccactgec
cagagttctt
gegetetact
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctac

accagccasc

PCT/IP2014 /065166

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720



cggaagesce
ttgttgcces
cattgctaca
ttcccaacga
cttcestect
gecagcactg
tgagtactca
gecgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatacte
catgagcgea
atttccccea
taaaaatagsg
cctctéacac
cagacaagce
tgcgecatca
gttaaaattc
cggcaaaatc
ttggaacaag
ctatcaggec
gtgccgtaaa
aaageeggce

gctggcaagt

gagcgcagaa
gaagctagag
gecatcgteg
tcaaggcgag
ccgatcatts
cataattctc
accaagtcat
cegggataata
tceggegcgaa
cgtgcaccca
acaggaagsc
atactcttcc
tacatattte
aaagtgccac
cgtatcacea
atgcagctce
cgtcaéggcg
gagcagattg
gegttaaatt
ccttataaat
agtccactat
gatggcccac
gcactaaatc
aacgtgscea

gtagcgetca

gtegtcctec

taagtagttc

tgtcacactc

ttacatgatc

tcagaagtaa

ttactgtcat

tctgagaata

ccgcgccaca

aactctcaag

actgatcttc

aaaatgccgc

tttttcaata

aatgtattta

ctgacgtcta

ggcccttteg

cgttgacest

cgtcagegee

tactgagagt
tttgttaéat
caaaagaata
taaagaacst
tacgtgaacc
ggaaccctaa
gaaaggaagg

cgctececet

114 /212

aactttatcc

gccagttaat

gtcgtttggt

ccccatgtte

gttgecceca

gccatecgta

gtgtatgceg

tagcagaact

gatcttaccg

agcatctttt

aaaaaaggea

ttattgaagc

gaaaaataaa

agaaaccatt

gatcgcgeat

cacagcttgt

tgttegcese

gcaccataaa

cagctcattt

gcccgagata

ggactccaac

atcacccaaa

agggageeee

gaagaaagcg

aaccaccaca

gectcecatec
agtttgceca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtac
ctgttgagat
actttcacca
ataagggcga
atttatcags
caaataggsg
attatcatga
ttcegteats
ctgtaagceg
tgtceggeect
attgtaaacg
tttaaccaat
gegtigagte
gtcaaaggsc
tcaagttttt
cgatttagag
aaaggagcsg

cccgecesgcesc

agtctattaa
acgttgttsgc
tcagctcceg
cggttagete
tcatggttat
ctgtgactge
getettecee
tcatcatteg
ccagttcgat
gegtttetes
cacggaaatg
gttattegtct
ttccgcgcac
cattaaccta
acggtgaaaa
atgcceggag
gecttaacta
ttaatatttt
aggccgaaat
ttgttccagt
gaaaaaccst
tegegtceag
cttgacgsssg
gcgctagesc

ttaatgcgce

PCT/IP2014/0651686

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

gctacaggece gegtactatg gttgctttea cetatgcgegt gtgaaatacc gcacagatec

gtaaggagaa aataccgcat caggcgecat tegecattca ggctgcgecaa ctgttgegaa

gegcgatcgg tgcggeccte ticgctatta cgccagctgg cgaaaggege atgtgcteca

aggcgattaa gtteggtaac gecagggttt tcccagtcac gacgttgtaa aacgacgece

agtgaattcc ateggtctcaa cttte

Q210>
AR
12>
Q213

27

DNA

<220>

223>

<400> 27

3831

Artificial

VLP74_11 (CHI VLP 532 NPNAx6) CHIKV-NPNAx6 sequence only

atggagttca tcccgacgeca aactttctat aacagaaggt accaaccccg accctgggce

ccacgeccta
ctcecccage
cctcgcagaa
ccaaagcaaa
égtagggaga
ggcaaagtea
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
4adaggacees
tccgtggtsa

tggageeteg

caattcaagt
tgatctccac
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacec
tcgacaatgc
gtgcacagat
aggggtacta
cgacgestec
tegteeccat
cgtggaacaa

cccteeceet

aattagacct

agtcaacaaa

Caagaagcaa

accacaaaag

gaaaattgaa

atgcctegte

cgatctegct

accggtgeac

taactggcat

aggcaagcecg

cgtectagea

agacatcgtc

cttetgccte

agaccacstc

ttgaccatgc

aggcagaaga

aagccggctce

aatgattgca

gggegataaag

aaactggcct

atgaagtcte

cacggagcag

ggagacagcg

gggsgccaacg

acaaaaatta

ttggcaaaca

Cacagagsca

gcgceggtace

agcaggcegcce

daadgaagaa

tcttegaagt

taatgaaacc

ttaagcgstc

atgcctegaa

tgcagtattc

gcagaccgat

aaggtgcccg

cccctgageg

ctacattccc

ggctggecaa
tcaacagaag
gctaaaacgac
gaaaccagsc
caagcatgaa
agcacatatg
étctaaatac
gtttacccac
aggagecces
cttceacaac
cacggccctc
agccgaagag

ctgctectcag

PCT/JP2014/065166

8280
8340
8400
8460

8485

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

840



ccgccttgca
gacaacgtga
caccgecaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgceg
accatgggac
acggacasgca
‘ataggtaggg
tacgtgcaga
cctgacceca
acggtacest
gcgaaccceca
aacgaggeac
gctgcagtca
gaactcgsss
agagtgccaa
ctgtatccteg
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca
-ggaatgtgts

actgttcect

caccctgcte

teagaccceg

gacgcagtac
gtcctgacte
atgaagcaac
atgécagcca
agcgageegs
actttattct
gaaagatcag
agaggttcca
gcaccgctgc
cgctgatgac
acaagtecaa
atgctaaccc
tgacaaccac
ctaatcacaa
accgtaaagg
aagcaagaaa
accatccgac
gegtgacaca
ggggcaacaa
gtcacccaca
ttgtetcgst
tgtacgcacg

tcetectcag

ctacgéaaag
atactaccag
taaggacaat
cggagaageg
ggacggaacg
cgattggacc
attecttgta
cgcccgatgc
ccacacatgc
ctctegacca
cactgctgag
gcagcastct
ctacagtaec
aaatgccaac
agacaaagtg
gaattggcaa
aaagatccac
ccctacagta
actcttgtcet
caagaaggag
cgaaccatac
tgagataatc
ggccteatte
gegcagatgc

cctactatec

116/212

gaaccggaaa
ctactaéaag
tttaatgtct
cattcgtgce
ctgaaaatcc
aagctgesct
aggacttcag
ccgaaaggag
acacécccgt
caacatggta
gagatagagg
ggcaécgtga
tccggaggaa
ccaaacgcca
atcaataact
tacaactccc
atcccattcc
acttacggaa
taccgtaaca
gttaccttga
aagtactgec
ttgtactatt
gtgcttctat
attacaccat

tgcgtcagaa

gcaccttece
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatacc
agatcacagt
acccgaatgc
accccaacgc
g;aaaattga
ctttagtccc
cattggcaaa
aaaaccaast
tgggacagga
ccgtecctac
cgcagatgtc
atgagctgta
cgatgetese
atgaattaac

cgaccaagsgc

catgcttgag

ttgctctece

aagaccatat

cgcattggag

gcagatceee

ccatacgcca

gatcaccesg

agtggeattt

accacctgtg

ttgcagcacg

cccagatact

taatgggcag

caatcccaac

tggtegatcee

tcagtgccat

gcgcaacgct

cgtgacttac

caccatgctg

accaaattac

teaggetcte

tacgaacggt

ccccactatg

cacagcagtg

accaggagcc

ggccacatat

PCT/JPR2014/065166

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



tacgaggcte
atcccectes
aagaécctgg
cacgtaacag
ggttacagce
tcacttgact
tetggtacag
ggagtctacc
ttegagcgags
agagcccaca
accgtagctg
gtgggcccaa
gacgtctaca
attcaaagtc
aggccageag
tegctgaage
acaaaccceg
ccggatgceg
gtaccagcct
agcaagaaag
gacgtagaag
gecgagtttc
ccaaaggacc

tccacaacgg

cggcatatct
ccgecttgat
cttttttasc
tgatcccgaa
ccatgstgtt
acatcacgtg
cagagtsgcaa
catttatgtsg
cacatgtaga
ccgcatcgsc
cctacgctaa
tgtcctecac
acatggacta
gtacaccgga
caggcacast
aacgaggagc
taagagctgt
cctttactag
gcactcacte
gtaaatgtec
tagaggggaa
gcgtgcaagt
acatagtcaa

caatgtcttg

atggaacgaa
cgtcctgtec
cgtaatgagc
cacgetegga
ggagatgeag
cgagtacaaa
ggacaagagc
gggcgecece
gaaatctgaa
gtcggcgaag
cggtgaccat
ctggacacct
cccacctttt
aagtaaagac
acatgtacca
atcgctacag
aaattecect
ggttgtceat
ctccgacttt
agtacattcg
ctcccagcte
gtgctccaca
ttacccagca

ggtgcagaag

117/ 212

cagcagececc
aactgtctea
atcggtecce
gtaccgtata
ctacaatcag
actgtcatcc
ctaccagact
tactgetttt
tcttgcaaaa
ctceecstcec
gcegtcacag
tttgacaaca
ggcgcaggaa
gtttatacca
tactctcage
cacacggcac
gtgeggaaca
geaccctcetg
gggegcestcesg
atgaccaacg
caaatatcct
caagtacact
tcacacacca

attacgggag

tgttctegtt
aactcttacc
acactgtgag
agactcttst
tcaccftgga
cctececcgta
acagctgcaa
gcgacgccga
cagagtttac
tttaccaagg
taaaggacgc
aaatcgtgst
gaccaggaca
acactcagtt
caccatcteg
cgttcegtts
taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacage
gcgcagecec
cccttegast

gagtaggatt

gcaggetett
atgctgctat
cgcgtacgaa
caacagaccg
accaacactg
cgtgaagtac
ggtctttact
aaétacgcaa
atcggcctac
aaacaacatt
caagttigtc
gtacaaaggc
atttggtgac
ggtactacag
cttcaagtat
ccagattgcg
catcgacafa
gtcatgcgaa
atacacagct
tcgagaagcc
cctggcaagc
atgccacﬁct
ccaggatatg

aattgttact

PCT/JP2014/0651686

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

3180

3240

3300
3360
3420
3480
3540
3600
3660
3720

3780
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gttgctecct taattttaat tgtgetecta tgcgtgtcet ttagcaggca ¢ 3831

210> 28

Q11> 1207
Q12> PRT
213> Artificial

<2200
<223> VLP74_11 (CHI VLP 532 NPNAx6) amino acid sequence

<400> 28

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 ile Gin Val {le Arg Pro Arg Pro
20 25 30

Arg Pro Gin 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 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 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 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 lie
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 Gin lle 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



119/212

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

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

Val Ala 1le 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 lle 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 Gln 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 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 Ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys lle Gln Val Ser Leu GIn fle 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

Thr tle 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 Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg Glu

PCT/JP2014/065168
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450 455 460

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

Tyr Val GlIn Ser Thr Ala Ala Thr Ala Glu Glu {le Glu Val
485 490

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

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

Gly Gly Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn
530 535 - 540

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly
545 : . 550 555

Asn Glu Gly Leu Thr Thr Thr Asp Lys Val Ile Asn Asn Cys
565 570

Asp GIn Cys His Ala Ala Val Thr Asn His Lys Asn Trp Gln
580 585 590

Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys
595 600 605

lle His lle Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val
610 v 615 620

Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr
625 630 635

Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met
645 _ 650

Glu Pro Asn Tyr His Glu Glu Trp Val Thr His Lys Lys Glu
660 665 670

Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn
675 680 685

Pro Tyr Lys Tyr Trp Pro Gln Met Ser Thr Asn Gly Thr Ala
690 695 700

His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu‘Leu Tyr Pro
705 710 715

Ser Thr
480

His Met
495

Gly Asn

Asn Cys

Pro Asn

Gly Ser
560

Lys lle
575

Tyr Asn

Gly Lys -

Pro Lys

Met'Leu
640

Gly GlIn
655

Val Thr
Asn Glu

His Gly

Thr Met

720

PCT/JP2014/0685168



[le Val Ser Val Ala
725

Thr Val Val
Gly Thr Ala Val Gly Met Cys Val
740

Glu
755

Pro Tyr Leu Thr Pro Gly Ala

760

Val Arg Thr Thr Lys
775

Leu Cys Cys

770

Ala Tyr
785

Leu Trp Asn Glu GIn Gin
790

lle Pro Leu Ala Ala Leu Ile Val
805

Cys Lys Thr Leu Ala
820

Pro Cys Cys

Thr
835

Ala His Val Ser Ala Tyr Glu

840

Val Gly Val
850

Pro Tyr Lys Thr Leu
855

Leu Glu Met Glu Leu Gin
870

Met Val
865

Ser Leu Asp Tyr lle Thr Cys Giu
885
Tyr Val Lys Cys Cys Gly Thr Ala
900

Ser Cys Lys Val Phe Thr
915

Asp Tyr

Tyr Cys Phe Cys Asp Ala
935

Gly Ala
930

His Val Glu Lys Ser Glu Ser Cys
945 950

Arg Ala His Thr Ala Ser Ala Ser
965

920

121/212

Ser Phe Val Leu Leu Ser Met Val
730 735

Cys Ala Arg Arg Arg Cys lle Thr
745 750

Pro Phe Leu Leu Ser Leu
765

Thr Val

Ala Ala Thr Tyr Tyr Glu Ala Ala

780

Pro Leu Phe Trp Leu Gin Ala Leu
795 800

Leu Lys Leu Leu
815

Leu Cyé Asn Cys
810

Phe Leu Ala Val
825

Met Ser lle Gly
830
Thr Val

Ile Pro Asn Thr

His Val

' 845

Val Asn

860

Ser Val Thr Leu
875

Glu Pro Thr Leu

880
Thr Val Ile Pro Ser Pro
895

Tyr Lys
890

Glu Cys Lys Asp Lys Ser Leu Pro

905 910

Gly Val Phe Met Trp Gly

925

Tyr Pro

Thr Gin Leu Ser Glu Ala
840

Glu Asn
Lys Thr Glu Phe Ala Ser Ala Tyr
955 960

Ala Lys Leu Arg Val Leu Tyr Gln
970 975

Arg Pro Gly Tyr Ser Pro

PCT/JP2014/065168



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 Ile GIn Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala
1040 1045 1050

Asn Thr Gin Leu Val Leu Gin Arg Pro Ala Ala Gly Thr Val His
1055 1060 1065

Val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys

Glu

e

1070

122 /212

1075

Arg Gly Ala Ser Leu GIn His Thr Ala Pro

1085

1090

1080

Phe Gly Cys Gin
1095 '

Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn

1100

Ile Pro lle Ser lle
1115

Val Asp Ala Pro Ser
1130

Cys Thr His Ser Ser
1145

Thr Ala Ser Lys Lys
1160

Ala Val Thr lle Arg
1175

Gin Leu Gin Ile Ser
1190

Arg Val Gln Val Cys
1205

His Pro Pro Lys Asp

Asp

Val

Asp

Gly

Glu

Phe

Ser

1105

Ile Pro Asp Ala Ala
1120

Thr
1135

Asp Met Ser Cys

Phe Gly Gly Val Ala
1150

Lys Cys Ala Val His
1165

Ala Asp Val Glu Val
1180
Ser Thr Ala Leu Ala
1195

Thr
1210

GIn Val His Cys

1110

Phe Thr Arg Val
1125

Glu Val Pro Ala
1140
Ile Ile Lys Tyr
1155

Ser Met Thr Asn
1170

Glu Gly Asn Ser.

1185

Ser Ala Glu Phe

1200

Ala Ala Ala Cys

1215

His Ile Val Asn Tyr Pro Ala Ser His Thr

PCT/JP2014/065166



1220

1225

123/212

1230

Thr Leu Gly Val Gin Asp ile Ser Thr Thr Ala Met Ser Trp Val

1235

GIn Lys
1250

Leu lle Leu lle Val Val Leu Cys Val Ser Phe Ser

1265

210> 29
AR
212>

213>

DNA

<220>

223>

<400> 29

8713

[le Thr Gly Gly Val

Artificial

1240

1255

1270

gaattcccat tgcatacgtt gtatccatat

ccaacattac
gegtcattag
ccgeectgect
atagtaacgc
gcccacttgsg
gacggtaaat
tggcagtaca
atcaatsgeec
gtcaatggga
tccgeeccat
gctcgtttag
agaagacacc

tactcetigc

cgccatgtte
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggéccgcctg
tctacgtatt
gtggatagce
gtttetttts
tgacgcaaat
tgaaccgtca
gggaccgatc

tgccgegeac

acattgatta

atatatggag

cgacccccesc

tttccattga

agtgtatcat

gcattatgcc

agtcatcgct

gtttgactca

gcaccaaaat

gegcegtage

gatcgcctas

cagcctecegt

gccaccagac

VLP78_11 (CHI VLP 532 NPNAx25) wholie

cataatatgt

ttgactagtt

ttccecgtta

ccattgacsgt

cgtcaatgeg

atgccaagta

cagtacatga

attaccatgg

cgeggatttc

caacgggact

cgtgtacgst

agacgccatc

taacggtgga

ataatagctg

1245

1260

Arg
1275

sequence

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttatggga
tgatgcgatt
caagtctcca
ttccaaaatg
gggaggt;ta
cacgctgttt
gegcagtgta

acagactaac

Gly Leu {le Val Ala Val Ala Ala

His

tggctcatgt

atcaattaceg

ggtaaatgsce

gtatgttcce

acggtaaact

tgacgtcaat

ctttectact

tteggcagtac

ccecattgac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttcc

PCT/JP2014/065166

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

840



tttccatess

ccaccatgga

gggccccacs

ggcaactcge

agaagcctcg

acgacccaaa

caggccgtag

atgaaggcaa

atgtgaageg

aatacgatct

cccacgagaa

geecggttcac

dcaacaaagsg

cccteteest

aagagtggag

ctcagccgce

ttgaggacaa

ctccecaccs

catatctagc

tggagcgcat

tcgggataaa

cgccagcsgsga

ccgggaccat

gatttacgga

ctgtgatagg

tettttetac
gttcatcccg
ccctacaatt
ccagctgatc
cagaaatcesg
gcaaaagaag
ggagagaatg
agtgategec
aactatcgac
tgaatgteca
acccgagges
tatcccgacg
acgggtsegts
ggtgaceatee
cctegccecte
ttgcacaccc
cgtgatgaga
ccaaagacsec
tcattgtcct
cagaaatgaa
gacagatgac
cgcggageega
gggacacttt
cagcagaaag

tagegagags

agtcaccatc
acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc
aatgccgatc
cagafaccgg
tactataact
ggtecageca
gecatcegtee
aacaaagaca
ccgstettat
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg
agccacgatt
gceggattgc
attctcgccc
atcagccaca

ttccactcetce

124 /212

gtcgacacet gtgatcaéat atcgcgeccg

tctataacag

gacctagacc

acaaattgac

agcaaaggca

aaaagaagcece

ttgaaaatga

tegtegeesa

tggctaaact

tgcacatgaa

ggcatcaceg

agccgegaga

taggagggsc

tcgtcacaaa

geetgttgse

aaaaggaacc

accagctact

acaattttaa

aagggcattc

gaacgctgaa

ggaccaagct

ttgtaaggac

gatgcccgaa

catgcacaca

gaccacaaca

aaggtaccaa
acgtccacag
catgcgcgcg
gaagaagcag
ggctcaaaag
ttgcatcttce
taaagtaatg
gecctttaag
gtctgatace
agcagtgcag
cagcggcaga
caacgaagst
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tetctataaa
gtgccacage
aatccagstc
gegctatatg
ttcagcaccg
aégagagacg
ccegttecat

tggtaaagag

ccccgacect
aggcaggctg
gtacctcaac
gcgccgeaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcegtcta
tcgaagttta
tattcaggag
ccgatcttcg
gececgceaces
gagggagcceg
ttccectact
ttgcgcatgc
ctgacttact
gccacaagac
cctatcgcat
tctttgcaga
gatagccata
tgcacgatca
ctgacagteg
catgaaccac

ttacctteca

PCT/IP2014/06516¢

900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
11920
1980
2040
2100
2160
2220
2080

2340



gcacgtacst
atactcctga
ggcagacgset
ccaacgcgaa
caaacgccaa
caaacgccaa
ctaacgctaa
ccaacgccaa
gactgacaac
tcaétaatca
gggaccgtaa
caaaagcaag
cteaccatcc
agteggtgac
cttgggecaa
atggtcacce
tcattgtgtc
gtetgtacsec
ccttcctect
ctecggcata
tggccecctt
tggetttttt
cagtgatccc.

geececatggt

gcagagcacce

ccgcacectg

gcggtacaag

ccccaacsect

cccgaatece

ccccaacget

tcccaacgca

cccgaacgct

cacagacaaa

caagaattgs

aggaaagatc

aaaccctaca

gacacicttg

dacaCaagaag

caacCgaacca

acatgagata

ggtegcctce

acggcgcaga

cagcctgcta

tctatggaac

gatcgtcctg

agccgtaate

gaacacgsetg

gttggagatg

gctgccactg
atgacgcagc
tgcaactacg
aaccccaacg
aatcccaacs
aatccaaacg
aatcccaatg
aacccgaacg
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttegtacttce
tgcattacac
tgctgcgtca
gaacagcagc
tgcaactgtc
agcatceets
ggagtaccst

gagctacaat

125/212

ctgaggagat agaggtgcat atgcccccag

agtctggcaa

gtggcteces

ccaatccgaa

Cgaaccccaa

ccaaccctaa

ttaatccgaa

ctaatcccaa

actgcaaaat

ccectttagt

tcccattgec

gaaaaaacca

acatgggaca

teaccgtacc

ggccgeagat

attatgagct

tgtcgategt

catatgaatt

gaacgaccaa

cectgttete

tgaaactctt

cccacactgt

ataagactct

cagtcacctt

cetgaagatc
aggaaacccé
tgcaaaccce
tgctaaccca
cgccaatece
cgcgaaccct
cgccggtega
tgatcagtec
cccgegeaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagest
gtctacgaac
gtacéccact
gggcacagea
aacaccagga
ggcggecaca
gttgcagsct
geccatgctgc
gagcgcgtac
tgtcaacaga

ggaaccaaca

acagttaatg

aatgccaatc

aacgttgacc

aatgccaacc

aacgcgaatce

aatgcaaacc

tccaacgage

catgctecag

gctgaactcg

tgcagagtec

ctgctgtate

taccacgagg

ctggagstca

ggtactgctc

atgactgtag

gtgggaatgt

geccactgtte

tattacgase

cttatcccge

tgtaagacce

gaacacgtaa

ccgggttaca

ctegtcactte

PCT/IP2014/0651686

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3430
3540
3600
3660
720

3780



actacatcac
cagcagagtg
acccatttat
aggcacatgt
acaccgcatc
ctgectacac
caatgtcctc
acéacatgga
gtcgtacace
cagcaggcac
aggaacgagg
cggtaagagc
cggcctttac
cctgcactca
aaggtaaatg
aagtagageg
ttcgegteca
accacatagt
‘cggcaatgte
ccttaatttt
ctgtgccttc
tegaaggtsc
tgagtaggts
gggaagacaa

agaattgacc

gtgcgagtac

Caaggacaag

gtegggcesac

agagaaatct

gecgtegace

taacggtgac

cgectggaca

ctacccacct

ggaaagtaaa

ggtacatgta

agcatcgcta

tgtaaattec

taggettetc

ctcctecgac

tgcagtacat

gaactcccag

agtgtgctce

caattaccca

ttegetgcag

aattgteste

tagttgccag

cactcccact

tcattctatt

tagcaggcat

cggttectee

aaaactgtca

agcctaccag

gectactsct
gaatctteca
aagctccsce
catgccgtca
cctttteaca
tttggcecag
gacgtttatg
ccatactctc
cagcacacgg
gctgteessa
gatgcaccct
ttteggaece
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattaceg
ctatgcgtat
ccatctettg
gtcctttect
ctgegegetsy
gctggegatg

tggeccagaa

126 /212

tceeetecce
actacagctg
tttecgacegc
aaacagagtt
tcctttacca
cagtaaagga
acaaaatcst
gaagaccagg
ccaacactca
aggcaccatc
caccgttcsg
acataccaat
ctgtaacega
tcgccatcat
acgeccgttac
ccttectcaac
actgcgcage
ccacccttgg
gaggagtagg
cgtttagcag
tttgcccctce
aataaaatga
gggtggggcé
cgetggacte

agaagcagsc

gtacgtgaag
caaggtcttt
cgaaaatacg
tgcatcescc
aggaaacaac
cgécaagttt
ggtgtacaaa
acaatttegt
gttegtacta
tgecttcaag
ttegccagatt
ttccatcegac
catgtcatac
caaatacaca
cattcgagaa
agccctgeca
cgcatgccac
ggtccaggat
attaattgtt
gcactaagea
cccestgect
ggaaattgca
ggacagcaag
tatgegtacc

acatcccctt

tgctgtggta

actggagtct

caattgagcg

tacagagccc

attaccgtag

gtcgtgegecce

ggcgacgtcet

gacattcaaa

cagaggccas

tattgectea

gcgacaaacce

ataccgegatg

gaagtaccag

gctagcaaga

gccgacgtag

agcgecgagt

cctccaaagg

atatccacaa

getgttacte

tctagatctig

tccttgacce

tcgcattgte

geggaggatt

caggtgctga

ctcteatgaca

PCT/JPR2014/065166
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4449
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220

5280



caccctgtcc
ggagegctcc
tcagcccacc
attaagtgca
agaattttaa
aagcttsggcs
tccacacaac
ctaactcaca
ccagcigeat
ttccecttce
agctcactca
catgtgagca
tttccatags
gcgaaaccce
ctctcptgtt
cgtegcgctt
caagctgssc
ctatcgtctt
taacaggatt
taactacegec
cttcggaaaa
tttttttett
gatcttttcet

catgagatta

acgcccctgg
gccttcaatce
aaaccaaacc
gagggégaga
geccatgatt
taatcatggf
atacgagccesg
ttaattgcat
taatgaatceg
tcgctcactg
aaggcegtaa
aaaggccagc
ctccgccecce
acaggactat
ccgaccctac
tctcatagcet
tgtgtecace
gagtccaacc
agcagagcea
tacactagaa
agagttegta
tgcaagcasc
acggegtcte

tcaaaaagga

ttcttagtte
ccacccgcta
tagcctccaa
aaatgcctec
taaggccatce
catagectgtt
gaagcataaa
tacectcact
gccaacgcec
actcgctgcs
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttacceg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagsg
gaacagtatt
getctteatce
agattacgcg
acgctcagtg

tcttcaccta

1277212

cagceccact
aagtacttsg
gagtgggaag
aacatgtgag
atggcctaag
tcctatetea
gtgtaaagcc
gecegettte
ggggggaggc
cteggtegtt
cacagaatca
gaaccgtaaa
fcacaéaaat
gecgtttece
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cgétgctaca
tegtatctec
cggcaaacaa
cggaaaaaaa
gaacgaaaac

gatcctttta

cataggacac
ageggtetet
aaattaaasc
gaagtaatga
bttgaaagga
aattgttatc
tgeggtgcct
cagtcgggaa
ggtttgcgta
ceectgcsesc
ggggataacg
aaggccegest
cgacgctcaa
cctggaagct
gectttetee
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctctectea
accaccgctg
geatctcaag
tcacettaag

aattaaaaat

tcatagctca
ccectecctea
aagataggct
gagaaatcat
gataggatca
cgctcacaat
aatgagtgag

acctgtegtg

ttgggcactc

gagcgstate

Caggaaagaa

tectggegtt

gtcagagste

ccctegtgce

cttcgegaag

tcgttegete

tatccggtaa

cagccactgg

agtestgscc

agccagttac

gtagcggteg

aagatccttt

ggattttggt

gaagttttaa

PCT/JP2014/0651686

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720



atcaatctaa
ggcacctatc
gtagataact
agaaccacec
gcgcagaagt
agctagagta
catcgtggte
aaggcgagtt
gatcgttete
taattctctt
caagtcattc
ggataatacc
gggecgaaaa
tgcacccaac
aggaaggcaa
actcttectt
catatttgaa
agtgccacct
tatcaceage
gcagetcceg
tcagggcgcg
gcagattgta
gttaaatttt
ttataaatca

tccactatta

128/ 212

agtatatatg agtaaacttg gtctgacagt

tcagcgatct
acgatacges
tcaccgsctc
ggtcctgcaa
agtagttcec
tcacgctcsat
acatgatccc
agaagtaagt
actgtcatgc
tgagaatagt
gegccacata
ctctcaagga
tgatctfcag
aatgccgceaa
tttcaatatt
tgtatttaga

gacgtctaag

ccctitceee

ttgacégtca
tcagceggte
ctgagagtac
tgttaaatca
aaagaatagc

aagaacgteg

gtctatttcg

agggcttacc

cagatttatc

ctttatccegc

cagttaatag

cgtttegtat

ccatgttgtg

tggccgcasgt

catccgtaag

gtatgcgecs

gcagaacttt

tcttaccgct

catcttttac

aaaagggaat

attgaagcat

aaaataaaca

aaaccattat

tcgcgcgttt

cagcttgtct

ttegceeste

accataaaat

getcattttt

ccgagatage

actccaacgt

ttcatccata

atctgscccc

agcaataaac

ctccateccag

tttgcgcaac

ggcttcatte

Cdaaaaagcg

gttatcactc

atgcttttcet

accegagttec

aaaagtgctc

gttgagatce

tttcaccagc

aagggcgaca

ttatcaggst

aataggggtt

tatcatgaca

cggtgatgac

gtaagcggat

tcegeectae

tgtaaacgtt

taaccaatag

gttgagtatt

Caaaggecea

taccaatgct
gttgcctgac
agtgctécaa
cagccagecg
tctattaatt
gtfgttgcca
agctccgstt
gttagctect
atggttateg
gteactasts
tcttgccces
atcattggaa
agttcgatsgt
gtttcteest
cggaaatgtt
tattgtctca
ccgcgeacat
ttaacctata

ggtgaaaacc

gcegggagea

cttaactatg

aatattttat

gcecgaaateg

gitccagttt

aaaaccgtct

taatcagtea
tcceegtest
tgataccgce
gaagggccea
gtteccegeea
ttectacagg
cccaacgatc
tcgetectee
cagcactgca
agtactcaac
cgtcaatacg
aacgttcttc
aacccactce
gagcaaaaac
géatactcat
tgagcgeata
ttccecgaaa
aaaataggcg
tctgacacat
gacaagcecg
cggcatcaga
taaaattcgc
gcaaaatcce
ggaacaagag

atcagggcea

PCT/IP2014/065166

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
actaaatceg
cgtggcgaga
agcggtcacg
gtactatgst
taccgcatca
cgggcctett
‘tgggtaacgc
ggtctcaact
<2100
AR,

<212
<213

30

DNA
<2207
223>

<400> 30
atggagttca

ccacgcccta
ctcgcccage
cctcgcagaa
Ccaaagcaaa
cgtaggegaga
ggcaaagtga
aagggaacta
gatcttgaat

gagaaacccg

4059

129/212

cgtgaaccat cacccaaatc aagttttitg gggtcgaget

aaccctaaag ggagcccecg atttagaget

aaggaaggga

ctgcgegtaa

tecttteace

ggcgecattc

cegctattacg

cagggttttc

ttc

Artificial

tcccgacgca
caattcaagt
tgatctccec
atcggaaaaa
agaagcaacc
gaatgtgcat
tegsctacsc
tcgacaatsc
gtgcacagat

ageggtacta

agaaagcgaa
ccaccacacc
tatgcgstat
gecattcage
ccagctgecs

ccagtcacga

aactttctat aacagaaggt

aattagacct

agtcaacaaa

Caagaagcaa

accacaaaag

gaaaattegaa

atgcctgete

cgatctggct

accggtgcac

taactggcat

aggagcgesc
cgccegegett
gaaataccsgc
ctgcgcaact
aaagggggat

cgttgtaaaa

agaccacgtc
ttgaccatgc
aggcagaaga
aagccgectce
aatgatteca
ggggataaag
aaactggcct
atgaagtctg

cacggagcag

tgacegggaa
gctaggacec
aatgcsccec
acagatgegt
gttgegaage
gtgctgcaag

cgacgsccag

accaaccccg
cacagaggca
gegeggtace
agcaggcecc
aaaagaagaa
tcttcgaast
taatgaaacc

ttaagcgetce

atgcctcgaa

tgcagtattc

gccgtaaasc

agccgsgcgaa

tegcaagtet

tacaggscgc

aaggagaaaa

gcgatcggtg

gcgattaagt

tgaattccat

VLP78_11 (CHI VLP 532 NPNAx25) CHIKV-NPNAx25 sequence only

accctggscc
gectgegcaa
tcaacagaag
gcaaaacgac
gaaaccagec
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac

aggagegccss

PCT/P2014/065166

8280
8340
8400
8460
8520
8580
8640
8700

8713

60
120
180
240
300
360
420
480
540

600



ttcactatcc

aaaggacegeg

" tcecgtegtea

tggagecctcg

ccgecttgca

‘gacaacgtga

caccgccaaa

ctagctcatt

cgcatcagaa

ataaagacag

gcgegacsgces

accatggeac

acggacagca

ataggtagge

tacgtgcaga

cctgaccgca

acggtgcest

gcgaacccca

gccaacccega

gccaaccccea

gctaatecca

gccaacccea

acaaccacasg

aatcacaaga

cgtaaaggaa

130/212

cgacgegtgc aggcaagecg ggagacages gcagaccgat

tegteegccat
cgtgeaacaa
cCctcccggt
caccctgctg
tgagaccceg
gacgcagtac
gtccteactg
atgaagcaac
atgacagcca
agcgageege
actttattct
gaaagatcag
agaggttcca
gcaccgctsc
cgctgatgac
acaagtgcaa
acgctaaccc
atgccaatcc
acgctaatcc
acgcaaatcc
acgctaaccc
acaaagtgat
attggcaata

agatccacat

cgtcctagsa
agacatcgtc
cttgtgcctg
ctacgaaaasg
atactaccag
taaggacaat
cggagaageg
ggacggaacg
cgattggacc
attgctteta
cgeeegatec
ccacacatsc
ctctcgacca
cactgctgag
gcagcagtct
ctgcestesc
caacgccaat
caacgcgaac
aaacgccaac
caatgctaat
gaacgctaat
caataactac
caactcccct

cccattccca

gggeccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcc
ctgaaaatcc
aagctgcgct
aggacttcag
ccgaaaggag
acacacccet
caacatggta
gagatagagg
ggcaacgtga
tccggaggaa
ccgaatgcaa
cccaatgcta
cctaacgcca
ccgaacgcga
cccaacgecg
aaaattgatc
ttagtcccac

ttggcaaacg

aaggtecccg
cccctgasgeg
ctacattcce
geaccttace
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatecc
agatcacagt
acccgaatgc
écccgaacgt
acccaaatec
atcccaacac
accctaatec
gtggatccaa
agtgccatac
gcaacgctga

tgacttgcag

cttcgacaac

cacgegccctce

agCcgaagag

ctgctctcag

catgcttgag

ttgctetece

aagaccatat

cgcattgeag

gcagatcees

ccatacgcca

gatcaccgeg

agtggeattt

accacctgtg

ttgcagcacg

cccagatact

taatggecag

caatcccaac

tgacccaaac

caacccaaac

gaatcctaac

aaaccccaac

cgagggactg

tgcagtcact

actcggegac

agtgccaaaa

PCT/JP2014/0651686

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

2100



gcaagaaacc
catccgacac
gtgacacaca
ggcaacaacg
cacccacatg
gtgtcagteg
tgcgcacggc
ctgctcagce
gcatatctat
gecttgatce
tttttagccs
atcccgaaca
atggtgttag
atcacgtscsg
gagtgcaagg
tttatgtese
catgtagaga
gcatcgscst
tacgctaacg
tccteegect
atggactacc
acaccggaaa
-ggcacggtéc

cgaggagcat

ctacagtaac
tcttgtctta
agaaggagst
aaccatacaa
agataatctt
cctegttest
gcagatgcat
tgctatgcte
ggaacgaaca
tcctgtgeaa
taatgagcat
cggtgggagt
agatggagct
agtacaaaac
acaagagcct
geggcgccta
aatctgaatc
cgecgaagct
gtgaccatgc
ggagaccttt
caccttttgg
gtaaagacst
atgtaccata

cgctacagca

ttacggaaaa
ccgtaacatg
taccttgacc
gtactescce
gtactattat
gettctateg
tacaccatat
cgtcagaacg
gfagcccctg
ctgtctegaaa
cggtgcccac
accgtataag
acaatcagtc
tgtcatccce
accagactac
ctgcttttec
ttgcaaaaca
ccgegtectt
cgtcacagta
tgacaacaaa
cgcaggaaga
ttatgccaac
ctctcageca

cacggcaccg

131/212

aaccaagtca
ggacaggaac
gtgcctactg
cagatgtcta
gagctgtacc
atggtgeeca
gaattaacac
accaaggeces
ttctegttec
ctctteccat
actgtgagceg
actcttgtca
accttggaac
tccecgtace
agctgcaagg
gacgccgaaa
gagtttgcat
taccaaggaa
aaggacecca
atcgtgetst
Ccaggacaat
actcagtteg
ccatctesct

ttcggttece

ccatgetact
caaattacca
agggtbtgga
cgaacggtac
ccactatgac
cagcagtess
caggagccac
ccacatatta
aggctcttat
getgctetaa
cgtacgaaca
acagaccggsg
caacactgtc
tgaagtscte
tctttactes
atacgcaatt
cgecctacag
acaacattac
agtttetcat
acaaaggcega
ttggtgacat
tactacagag
tcaagtattg

agattgcgac

gtatccigac

cgaggagteg

ggtcactteg

tgctcatgsat

tgtagtcatt

aatgtgtste

tgttcectte

cgagsctgcg

ccegctggce

gaccctgsct

cgtaacagtg

ttacagccce

acttgactac

tggtacagca

agtctaccca

gagcgagsca

agcccacacc

cgtagctgce

gggcccaate

cgtctacaac

tcaaagtest

gccagcagca

gctgaaggaa

aaacccggta
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2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540



132/212

agagctgtaa attgcgctgt ggegaacata ccaatttcca
tttactages ttatcsatgc accctctgta acggacatst
actqactcct ccgactttge gegegtegce atcatcaaat
aaatgtgcag tacattceat gaccaacgcc gttaccatte
gagegggaact cccagctgca aatatcctic tcaacagccce
gtgcaagtet gctccacaca agtacactge gcagecgcat
atagtcaatt acccagcatc acacaccacc cttgsggtcec
atgtcttgee tecagaagat tacgggagga gtaggattaa
attttaattg tesgtectatg cetgtcgttt agcagegcac
210> 31

211> 1353

<212> PRT

213> Artificial

<2207
<223> VLP78_11 (CHI VLP 532 NPNAx25) amino
<400> 31

Met Glu Phe Ite 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 GIn Leu Ala Gln
35 | 40

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

Arg Lys Asn Lys Lys GIn Arg GIn Lys Lys Gin
65 70 75

Pro Lys Gin Lys Lys GIn Pro Pro Gin Lys Lys
85 90

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met
100 105

tcgacatacce

catgcgaagt

acacagctag

gagaagcecga

tggcaagcgc

gececaccctece

aggatatatce

ttgttactat

ggatgcggce

accagectgc

caagaaagst

cgtagaagta

cgagtttcec

daaggaccac

cacaacggca

tgctgcctta

acid sequence

Arg Arg Tyr GIn Pro
15

Ile Arg Pro Arg Pro
30

Leu [le Ser Ala Val
45

Lys Pro Arg Arg Asn
60

Ala Pro Gin Asn Asp
80

Pro Ala GIn Lys Lys
95

Lys Ile Glu Asn Asp
110

PCT/JP2014/065166

3600
3660
3720
3780
3840
3900
3960
4020

4059



1337212

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 Ser‘Lys Tyr
145 150 155 160

Asp Leu 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 !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 Léu
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 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 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 Afg Asn Glu Ala Thr Asp
355 360 365

PCT/JP2014/065166



134 /212

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

385

390

Ala Asp Ala Glu Arg Ala Gly Leu

405

Thr 1le Thr Gly Thr Met Gly His

420

Gly Glu Thr Leu Thr Val Gly Phe

435

Thr Cys Thr His
450

Arg Phe His Ser
465

Tyr Val Gln Ser
Pro Pro Asp Thr
500

Val Lys lle Thr
515

Gly Gly Ser Gly
530

Ala Asn Pro Asn
545

Ala Asn Pro Asn
Ala Asn Pro_ Asn
580

Ala Asn Pro Asn
595

Ala Asn Pro Asn
610 -

Ala Asn Pro Asn

Pro Phe

Arg Pro
470

Thr Ala

485

Pro Asp

Val Asn

Gly Asn

Ala Asn

550

Ala Asn

565

Ala Asn

Ala Asn

Ala Asn

Ala Asn

440

His His
455

Gln His
Ala Thr
Arg Thr

Gly Gln
520

Pro Asn
535

Pro Asn
Pro Asn
Pro Asn

Pro Asn
600

Pro Asn
615

Pro Asn

395

Leu Val Arg Thr
410

Phe lle Leu Ala
425

Thr Asp Ser Arg
Glu Pro Pro Val
460

Gly Lys Glu Leu
475

Ata Glu Glu 1le
490

Leu Met Thr Gin
505

Thr Val Arg Tyr
Ala Asn Pro Asn
540

Ala Asn Pro Asn
555

Ala Asn Pro Asn
570

Ata Asn Pro Asn
585

Ala Asn Pro Asn

Ala Asn Pro Asn
620

Ala Gly Gly Ser

Ser His Thr Pro
400

Ser Ala Pro Cys
415

Arg Cys Pro Lys
430

Lys Ile Ser His
445

[le Gly Arg Glu
Pro Cys Ser Thr
480

Glu Val His Met
495

GIn Ser Gly Asn
510

Lys Cys Asn Cys
525

Ala Asn Pro Asn
Val Asp Pro Asn
560

Ala Asn Pro Asn
575

Ala Asn Pro Asn
590

Ala Asn Pro Asn
605

Ala Asn Pro Asn

Asn Glu Gly Leu
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1357212

625 630 635 640

Thr Thr Thr Asp Lys Val lle 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 Ile 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 75 720

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 1le 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 Ata 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 Ile Pro Leu Ala
865 870 875 880

Ata Leu lle Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys
885 830 895
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Lys

Ser
Tyr
Met
945
vIIe
Cys
Lys
Phe
Lys
His
Asn
Thr
Trp
Tyr

Phe

Ala

136 /212

Thr Leu Ala Phe Leu Ala Val Met Ser lle Gly Ala His Thr Val
900 905 910

Ala Tyr Glu His Val Thr Val lle Pro Asn Thr Val Gly Val Pro
915 920 925

Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu
330 935 940

Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr
950 955 960

Thr Cys Glu Tyr Lys Thr Val Ile Pro Ser Pro Tyr Val Lys Cys
965 970 975

Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys
980 985 990

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys
995 1000 1005

Cys Asp Ala Glu Asn Thr Gin Leu Ser Glu Ala His Val Glu
1010 1015 1020

Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala
1025 1030 1035

Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly
1040 1045 1050

Asn I1e Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val
1055 1060 1065

Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala
1070 1075 1080

Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp Val
1085 1090 1095

Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin
1100 1105 1110

Gly Asp lle GIn Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1115 1120 1125

Asn Thr GIn Leu Val Leu GIn Arg Pro Ala Ala Gly Thr Val
1130 1135 1140
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His

Leu Gln His Thr Ala

137/212

Ile Pro Asp Ala

Thr Asp Met Ser

Ser Ser Asp Phe Gly Gly:Val

Lys Lys Gly Lys Cys Ala Val

[le Arg Glu Ala Asp Va! Glu

Phe Arg Val Gin Val Cys Ser

1280

Cys ‘
1295

Thr Thr
1310
Val GIn
1325
Ala Leu
1340

Q10> 32

S Q11> 8137
<212> DNA

213> Artificial

2207

1285

1300

Leu Gly Val Gin Asp

1315

1330

[le Leu Ile Val Vali

1345

Ser Thr Ala Leu

1145 1150
Lys Glu Arg Gly Ala Ser

1160 1165
Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn

1175 1180
Asn Ile Pro lle Ser Ile Asp

1190 1195
Val Val Asp Ala Pro Ser Val

1205 1210
Ala Cys Thr His

1220 1225
Tyr Thr Ala Ser

1235 1240

Asn Ala Val Thr

1250 1255
Ser GIn Leu Gin {le Ser Phe

1265 1270

Thr Gin Val His

His Pro Pro Lys Asp His lle Val Asn Tyr

Ile Ser Thr Thr

Lys Ile Thr Gly Gly Val Gly Leu lle

Leu Cys Val Ser

Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe 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

Ala
1230

Ile Ile Lys
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

Val
1335

Ala Val Ala

Phe Ser Arg His
1350
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138/212

<223> VLP78_21 (VEEV VLP 519 NPNAx25) whole sequence

400> 32
gaattcccat

ccaacattac
gegtcattag
ccgectgsct
atagtaacgc
geccacttes
gacggtaaat
tgecagtaca
atcaategsc
gtcaatgega
tccgecccat
gctegtttag
agaagacacc
tactcgttec
tttccqtggg
ccaccatgtt
tcecgeccce
aggaatfaac
aggegccatc
aagegaagaa
aggcacagaa
tcatgaaatt

acgcttgtgt

tgcatacgtt
cgccatgttg
ttcatagccc
gaccgcccaa
caatagsggac
cagtacatca
ggccceccte
tctaégtatt
gtagatagce
gtitetttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgcégcgcgc
tcttttctec
ccegttecag
gcgcaggccc
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac

ggtceegages

gtatccatat
acattgatta
atatategag
cgacccccgc
tttccattga
agtgtatcat
gcattatece
agtcatcact
gtttegactca
gcaccaaaat
ggecgetage
gatcgcctgg
cagcctccesat
gccaccagac
agtcaccgtc
ccaatgtatc
tegttcccca
gctaacctea
ccgaagaageg
caagggaaga
aagaagacca
aagacgttcc

aagttattca

cataatatgt

ttgactagtt

ttccgegtta

ccattgacgt

cgtcaatgege

atgccaagta

cagtacatga

attaccatgg

cgeggatttc

caacgggact

cgtgtacgst

agacgccatc

taacgetgga

ataatagctg

gtcgacacgt

cgatgcagce

gaaccgaccc

cgttcaagea

aggcctcgea

agaaggctaa

acaagaaacc

caatcatgtt

ggccgataca

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttategea
tgatgcgstt
caagtctcca
ttccaaaatg
gegaggtcta
cacectgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctesce
acgccgegac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag

tetggaagsc

tegctcatgt

atcaattacg

ggtaaatgec

gtatgttcce

acggtaaact

tgacgtcaat

ctttcctact

ttgecagtac

ccccattgac

tcgtaacaac

tataagcaga

tgacctccat

gtctgagcag

agactgttcce

_atcgcggccg

cgcaacccgt

atgcaggtsc

gecgecacctg

gggegagsce

cctaatccga

cagcgcateg

ataaacggct

aagatcgaca

PCT/JP2014/0651686

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

1020
1080
1140
1200
1260
1320

1380



acgacgttct
atgtgccaca
attacagctg
gagttagegsc
ctattetect
acgagaagesg
ccaccatgtg
acagaaaacc
atgagctgct
tétttaatga
ggagctecca
ttagacttca
ccatgeegta
atacatctcg
cggragegga
tgccgtatga
acggagtaga
tcgagatgca
ccggaggaaa
cgaatgcaaa
ccaatgctaa
ctaacgccaa
cgaacgcgéa
ccaacgcceg

aatgcgagtsg

ggccgcgctt
gaacateceg
gcatcatgga
caagggagac
gggagetsete
agttaccgte
tctgcteece
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctce
tgacatgcac
ccegtatceac
ctccatcacc
agtgaaattt
gcaagcgtec
ccteeceeesc
cccgaatgec
cccgaacgtt
cccaaatgcc
fcccaacsce
ccctéatgca
tggatcctca

tgecgecaca

aagacgaaga
gcegatacat
gcagtccaat
agcggacgac
aafgaaggat
aagtatactc
aatgtgacst
ttggccatge
gttaagtacc
acgcgecctt
gcaatcgagg
cagtatescc
gggaccatta
attgtegatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtsg
aatcccaécg
gacccaaacg
aacccaaacsg
aatcctaacg
aaccccaacg
gtcaccgtga

aagatcteccg

139/212

aagcatccaa atacgatctt gagtatgcag

tcaaatacac

atgaaaatgg

ccattctgea

ctaggacagc

cagagaactg

tcccatgtec

tcagcgttaa

ccggaaggaa

acatggccag

cagtaaagag

tegattcctc

aagagatacc

ggcacggtta

agaaagattc

gcagagaact

cacatgatgc

acagcagttt

cgaaccccaa

CCaaccCcgaa

cCaaccccaa

ctaatcccaa

CCaacccgaa

cacctcctea

agaccatcaa

ccatgagaaa
gegtttcacsg
taaccasgea
cctttcagtce
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctactt
cgtcagacac
ctatactcat
acagaacaga
ggetttectte
cgctaaccce
teccaatccc
cgctaatcca
cgcaaatcce
cgctaacccg
tggeactagc

caagacaaaa

ccccaagect
gtgccgaaag
cgsgtegtcs
gtcatgtegsa
tcactagtga
atttgctacg
ccggectacg
accgageagc
tetecagtte
gacggttatg
aaggscagega
gtgtcactct
gccaggtacc
téctgctcgg
cccccagaac
ggagcttatg
ageggcagtt
aacgccaatc
aacgcgaace
aacgccaacc
aatgctaatc
aacgctaatc
gcectgeteag

cagttcagce

PCT/JP2014/065166

1440
1500
1560
1620
1680
1740
1800
1860
1920 .
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

2880



agtgcacaaa
attctgacaa
tcttgcteec
gtitcagate
aacttgctga
ttaccgtcac
gggcacagsa
attaccacag
ccgtttecat
cttacceect
gcactgcccg
agatgttctg
tcagetecst
cctacgasca
acagagcagg
ctacagtgaa
tcaaatgctg
tcttcacaes
acacccaagt
aagcatataa
actctattet
aaataactgc
atgccgegga

ttggagatat

gaaggagcag
actgcccaaa
agacggcaaa
agtgtcactg
tgagectcac
cgaaaaaggg
aacagcacce
ataccctatg
tgcagestct
aacacctaac
geccgagacce
gattcaattg
glectgtetc
cgcgaccacg
ctacsgcacca
cttggagtac
cggatctcag
ggtttacces
cagcaaggcc
agcgcacaca
gactaccgteg
aggtccgctt
gatctataat

acaatccaga

tgcagagcat
gcagcgegag
tgcaccgtec
aaactgcacc
tacacscacg
tgggagtttg
ggaaatccac
tccaccatce
acctgectst
gctaggatac
acctgggast
ctgatccctce
gteccttttt
atgccgagee
ctcecctatca
gtcacctgcec
gaatgcactc
ttcatgtegs
tacgtaatga
gcctcagtec
tatgtgaate
tcéacagctt
tatgattttc

acagtctcaa

140/ 212

atcggctgca

ccaccttaaa

ctctagcacce

ctaagaatcc

agctcatatc

tatgeggaaa

atgegctacc

tgggtttate

tttgcagatc

cattttgtct

ccttggatca

tggccgcctt

tagtcatggc

aagcgeggaat

gcataacacc

actacaaaac

caacttacag

gtegtecata

aatctgacga

aggegttcct

gagaaactcc

ggacaccctt

ctgagtatgg

getctgatet

gaacgataag
aggaaaactg
agaacctatg
cacatatcta
tgaaccagct
ccacccgceeg
gcacgaggteg
aatttgtgcc
aagagttecs
gectgtgctt
cctatggaac
gatcgtagts
cggcgccgca
ctcgtataac
aacaaagatc
aggaatggat
gectgatgaa
ttecttttec
ctgccttece
caacatcaca
tgtgaatttc
tgatcgcaaa
ggcaggacaa

gtatgccaat

teggtetata
catgtcccat
ataaccttceg
atcacccecc
gttaggaatt
aaaagstttt
ataactcatt
gccattgcaa
tgcctaactce
tgctgegece
aataaccaac
actcgcctec
gecgcecegecg
actatagtca
aagctgatac
tcaccagcca
cagtgcaaag
gacactgaga
gatcatgcte
gtgggagaac
aatgeggtca
atcgtgcagt
ccaggagcat

accaacctag

PCT/JP2014/0851686

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260

4320



tgctgcagag
ttgagcaatg
aaatatatac
ttegacattcc
aatgcactct
éctcggccag
aagaagcagc
atatccacce
gtcaccccce
ccacegtgte
ttattataat
aacataatta
cctececest
atgaggaaqt
ggcaggacag
gctctatege
aggcacatcc
cactcatagg
ttegagcest
gaagaaatta
tgaggaagta
taagcttgaa
gtgaéattgt
agcctegest

tttccagtcg

acccéaagca
gaagaaagat
aaaccccatt
cgacgecttsg
taacgagtec
caagtcagsgc
agtcgagcta
ggagttcagg
gaaagaccat
aaaaaccgceg
tegcttgate
aggatctaga
gecttecttg
tgcatcgcat
Caaggggegas
tacccagste

ccttectectet

acactcatag

ctcteectee
aagcaagata
atgagagaaa
aggagatagg
tatccgctca
gcctaatgag

ggaaacctgt

geagcgatce
aaagctccat
cgcgccgaaa
ttcaccagee

gtgtattctt

aagtgcscag

accgagcaag
ctccaaatat
attgteacac
tggacgtest
ctggctacta
tctgctatec
accctggaag
tgtctgagta
gattgggaag
ctgaagaatt
gacacaccct
ctcaggageg
ctcatcagcc
ggctattaag
tcatagaatt
atcaaagctt
caattccaca
tgagctaact

cgteccaget

1417212

acgtgccata

cattgaaatt

actgtgctgt

tetcagaaac

ccgacttteg

tccatgtacce

getcgecegac

gcacatcata

accctcagta

taacatccct

ttgtegccat

‘cttctagtie

gfgccactcc
ggtgteattc
acaatagcag
gacccgstte
gtccacgece
ctcegecttc
caccaaacca
tgcagagega
ttaaggccat
ggcgtaatca
caacatacga
cacattaatt

gcattaatga

cactcaggca

taccgeccct

agggtcaatt

accgacactt

teggatcace

atcagggact

tatccatttc

tgttacgtac

tcacgeccaa

gctgggagga

gtacgtectg

ccagccatct

cactgtectt

tattcteese

gcatgctggg

ctcctagsce

ctggttetta

aatcccacce

aacctagcct

gagaaaatgc

gatttaagec

tggtcatasc

gccggaagca

gecgttecget

atcggccaac

ccttcgestt
ttcggatgce
ccattagcct
tcagcegccg
acggtcaagt
gctaccctaa
tcgaccgcaa
aaaggtgatt
acatttacag
tcagccgtaa
accaaccaga
gttgtttece
tcctaataaa
ggtgggetes
gatgcggfgg
agaaagaagc
gttccagece
gctaaagtac
ccaagagtgg
ctccaacatg
catcatgecc
tegtttectat
taaaétgtaa
cactgcccgc

gcgceeegag

PCT/JP2014/065166

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



aggceggtttsg
cettcgects
atcagggeat
taaaaagsgcc
aaatcgacac
tcccectgga
gtcegccttt
cagttcastsg
cgaccgctgc
atcgccactg
tacagagttc
ctecactetg
;caaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgct
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc

agcggttagc

cgtattggsc
cggcgagdgg
aacgcaggaa
gegttactae
tcaagtcaga
agctecctcg
ctcccttceg
taggtcettc
gecttatcece
gcagcagcca
ttgaagtgst
ctgaagccag
gctggtageg
caagaaéatc
taagggattt
aaatgaagtt
tgcttaatea
tgactccccg
gcaatgatac
gecggaagee
aattgttecc
gccattgcta
ggttcccaac

tccttcagte

getetteeac
tatcagctca
agaacatstsg
cetttttcca
ggtescgaaa
tgcgctctce
gaagcgteec
gctccaaget
gtaactatcg
ctggtaacag
gecctaacta
ttaccttcgg
gtestttttt
ctttgatctt
teggtcatgag

ttaaatcaat

'gtgaggcacc

tcgtegtagat

cgcgagaacc

Ccgagcecag

gggaagctag

caggcatcgt

gatcaagece

ctccgategt

142/212

ttccteecte
ctcaaaggce
agcaaaagec
taggctccec
cccgacagega
tgttccgacc
getttcteat
gegctetety
tcttgagtce
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgees
attatcaaaa
ctaaagtata
tatctcagscsg
aactacgata
acgctcaccg
aagtgetcect
agtaagtagt
ggtgtcacec
agttacétga

tetcagaast

actgactcac
gtaatacgst
cagcaaaagg
ccececctgacg
ctataaagat
ctgccectta
agctcacsct
cacgaaccce
aacccggtaa
gcgaggtate
agaagaacag
ggtagctcft
cagcagatta
tctgacectce
aggatcttca
tatgagtaaa
atctgtctat
ceggaggact
gctecagatt
gcaactttat
tcgccagtita
tcgtegttteg
tcceccatet

aagttggccg

tegcgctcest
tatccacaga
ccaggaaccg
agcatcacaa
accagscgtt
ccggatacct
gtaggtatct
ccgttcagee
gacacgactt
taggcesgtec
tatttegtat
gatccggcaa
cgcgcagaaa
agtégaacga
cctagatcct
cttggtctga
ttcgttcate
taccatcteg
tatcagéaat
ccgectecat
atagtttgce
gtatggcttc
tgtgcaaaaa

cagtgttatc

PCT/JP2014/065166

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
ttctgtgact
ttgctcttec
getcatcatt
atccagttcg
cagegtttct
gacacgegaaa
gggttattat
ggttcececsc
gabattaacc
tgacggtgaa
ggatgcceee
ctggcttaac
cgttaatatt
ataggccgaa
tgttgttcca
gcgaaaaacc
tttegsetce
agcttgaces
gggcgctagg
gcttaatgcg
ccgcacagat
aactgtteeg
ggatgtactg

daaacgacsgg

atggcagcac
ggtgagtact
ccggcgtceaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg
acatttcccc
tataaaaata
aacctcteac
agcagacaag
tatgcgscat
ttgttaaaat
atcggcaaaa
gtttggaaca
gtctatcagg
aggtgccgta
ggaaagccge
gcgctgacaa
ccgctacagg
gegtaageag
aagggcgatc
caaggcgatt

ccagtgaatt

tgcataattc
caaccaagtc
tacgggataa
cttcegsscse
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
ggcgtatcac
acatgcagct
cccgtcaggg
cagagcagat
tcgcgttaaa
tcccttataa
agagtccact
gecgatggecc
aagcactaaé
cgaacgtgec
gtgtagcgst
gecgegtacta
aaaataccgc
ggtgcegsce
aagttgggta

ccatggtctce

143/212

tcttactgtc atgccatccg taagatgctt

attctgagaa
taccgcgcca
aéaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
acctgacgtc
gaggcccttt
cccgttgacsg
cgcgtcagce
tgtactgaga
tttttettaa
atcaaaagaa
attaaagaac
actacgtgaa
tcggaaccct
gagaaageaa
cacgctgcege
tggttgcttt
atcaggcgcc
tcttcgctat
écgccagggt

aacttte

tagtgtatec

catagcagaa

aggatcttac

tcagcatctt

gcaaaaaagg

tattattgaa

tagaaaaata

taagaaacca

cgggtcacec

gtcacagctt

getgtteace

gtgcaccata

atcagctcat

tageccgaga

gtggactcca

ccatcaccca

aaaggegagcc

gggaagaaag

gtaaccacca

gacgtatgce

attcgccatt

tacgccagcet

tttceccagtce

gg8Ccgaccgag
ctttaaaagt
cectgtteag
ttactttcac
gaataaggsc
gcatttatca
aacaaatage
ttattatcat
gtttcestga
gtctgtaage
getetcegee
aaattgtaaa
tttttaaccé
tagestteag
acgtcaaagg
aatcaagttt
cccgatttag
cgaaaggagc
cacécgccgc
gtgtgaaata
caggctgesc
ggcgaaages

acgacgttst

RCT/IP2014/0851¢68

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



2107
Q11>
212>
<213

33
4086
DNA
Arti

<220>

ficial

144 /212

<223> VLP78_21 (VEEV VLP 519 NPNAx25) VEEV-NPNAx25 sequence only

<400> 33
atgttcccest

geeccgcesca
ttaacccact
ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tgtgtegtce
gttctegcceg
ccacagaaca
agctggcatc
ggggccaagg
gtecteggrag
aagggagtta
atgtetctec
aaaccagcag
ctgctggaag
aatgagtata

tgccatagtce

tccagccaat
ggccctagtt
cgatggctaa
ataaacceaa
agaaccaagg
acéagaagaa
ctgacaagac
gagggaagtt
cgcttaagac
tgcggeccsa
atggagcagt
gagacagceg
gtgtgaatga
ccgtgaagta
tcgccaatsgt
agactttgec
cagctgttaa
agctaacgcg

caatagcaat

gtatcceatg cagccaatgc cctatcgcaa cccgttegce

ccccagaace
cctegacsttc
Baaggaggcce
gaagaagaag
gaccaacaag
gttcccaatc
attcaggcceg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctage
tabtccagag
gacgttccca
catgctcagc
gtgccccegea
cccttacatg

cgaggcagta

gacccttttce

aagcaacsgcce

tcgcaaaaac

gctaagacag

aaaccaggca

atgttggaag

atgcatgtgg

tccaaatacg

tacacccatg

aatgegcett

ctegataacc

acagcccttt

aactgcgagc

tgtectcaac

gttaacgttg

dggaaaagea

gccagatgca

aagagcgacg

teggcgatgca
ggéacgcgcc
agaaaggegs
ggccecctaa
agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacegtecc
aggeacgest
cagtcgtcat
aatggtcact
caccaatttg
acaacccgeg
gatccaccga
tcagatgtec

ggcacgaceg

ggtegcaggaa

acctgagess

agegccaages

tccgaaggca

catggtcatg

cggctacect

Ccgacaacgac

tgcagatgte

aggctattac

gaaaggagtt

getcgctatt

gtggaacgag

agtgaccacc

ctacgacaga

ctacgatgag

ggagetgttt

agttgggagc

ttatgttaga

PCT/JP2014/085166

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

1020
1080

1140



cttcagactt
cegtatgaca
tctegeccst
ggggactcca
tatgaagtga
gtégagcaag
atgcacctcec
ggaaacccga
gcaaacccga
gctaacccaa
gccaatccca
gcgaacccta
gcegetggat
gagtgtgsce
acaaagaagg
gacaaactsc
ctggcagace
agatcagtet
gctgatgage
gtcaccgaaa
caggaaacag
cacagatacc
tccattgcag
cggctaacac

gccegescce

cctcgcagta

tgcacgggac

gtcacattgt

tcaccatgga

aatttaatcc

cgtgccaagt

cgggctcaga

atgccaatcce

acgttgacce

atgccaacce

acgcgaatcc

atgcaaacce

cctcagteac

gcacaaagat

agcagtgcag

CCaaagcasgc

gcaaatgcac

cactgaaact

ctcactacac

aagggtggga

cacccggaaa

ctatgtccac

cgtctacctg

ctaacgctag

agaccacctg

tggcctegat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
caacgcgaac
aaacgccaac
aaacgccaac
taacgctaat
caacgccaac
cgtgacacct
ctccgagace
agcatatcag
gggagecace
cetecctcta
gcaccctaag
gcacgagctc
gtttagtateg
tccacatgeeg
éatcctgggt
getattttac
gataccattt

ggagtcctts

145/ 212

tcetecgeca

ataccactac

ggttatttce

gattccetca

gaactctata

gatgcacaga

‘agtttegttt

cccaacgcta

ccgaatgeca

cccaacgcta

cccaacgcaa

ccgaacgcta

-cctgatggga

atcaacaaga

ctgcagaacg

ttaaaaggaa

gcaccagaac

aatcccacat

atatctgaac

ggaaaccacc

ctaccgcacg

ttgtcaattt

agatcaagag

tetctegcte

gatcacctat

acttaaageg
atcaagtgtc
tecttaccag
gacactcctg
ctcatcccce
acagaggagc
ccttgagceg
accccaacgc
atcccaacac
atcdaaacgc
atcccaatgc
acccgaacec
ctagceccct
caaaacagtt
ataagtggst
aactgcatet
ctatgataac
atctaatcac
cagctgttag
cgccgaaaag
aggtgataac
gtgcceccat
ttgcgtgcct
tectttacts

ggaacaataa

caggaccatg
actctataca
gtgcecgsca
ctcggtgccee
agaacacgga
ttatgtcgag
cagttccaea
caatccgaat
gaaccﬁcaat
caaccctaac
taatccgaac
taatcccaac
getggaatgc
cagccagtac
gtataattct
cccattcttg
ctteegttte
ccgecaactt
gaattttacc
gtttteegca
tcattattac
tgcaaccgtt
aactccttac
cecccgcact

ccaacagatg

PCT/IP2014 /085168

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



ttctggattc

tgcgtgtact

gagcacgcga

gcaggctacg

gtgaacttegg

tectgcggat

acagggsgttt

caagtcagca

tataaagcgc

attgtgacta

actgcagstc

gggeagatcet

gatatacaat

Ccagagaccca

caatggaaga

tatacaaacc

attcccgace

actcttaacg

gccageaagt

gcagcagtceg

cacccggagt

cccccCgaaag

gtgtcaaaaa

ataattgsct

aattgctgat

gtagtcatece

ccacgatgce

caccactcce

agtacgtcac

ctcageaate

acccgttcat

aggcctacgt

acacagccte

ccgtgtatgt

cgctttecac

ataattatga

ccagaacagt

dagCaggagce

aagataaagc

ccattcgesc

ccitgttceac

agtgcgteta

caggcaagtg

agctaaccga

tcagectcca

accatattat

ccegegteggac

tegtgctagc

ccctetgece
ttttttagtc
gagccaagcg
tatcagcata
ctgccactac
cactccaact
gtegegtest
aatgaaatct
agtgcageceg
gaatggaéaa
agcttggaca
ttttcctgag
ctcaagctct
gatccacsgtg
tccatcatte
cgaaaactet
cagggtgtca
ttcttccgac
cgcagtccat
gcaagggtcg
aatatgcaca
gacacaccct
gtggttaaca

tactattate

146/ 212

gcettgatcg tagtegactceg cctectcags

atggccggcg
ggaatctcst
acaccaacaa
aaaacaggaa
tacaggcctg
gcatattgct
gacgactgcc
ttcctcaaca
actcctgtga
cccttteatc
tateggecag
gatctgtatg
ccatacactc
aaatttaccé
gctgtaggst
gaaacaccga
tttegtegea
gtgccatcag
gcgactatcc
tcatatgtta
cagtatcacg
tccctgcteg

gccatgtacg

ccgcagecegc
ataacactat
agatcaagct
tggattcacc
atgaacagtg
tttecgacac
ttecegatca
tcacagtsggg
atttcaatgg
gcaaaatcst
gacaaccage
ccaataccaa
aggcaccttc
cccctttesg
caattccatt
cactttcasc
tcgccacest
ggactgctac
atttctcsac
cgtecaaagg
cccaaacatt
gaggatcagce

tectgaccaa

cggcgectac
agtcaacaga
gatacctaca
agccatcaaa
caaagtcttc
tgagaacacc
tgctgaagca
agaacactct
ggtcaaaata
gcagtatgce
agcatttgea
cctagtgcte
gegtttteag
atgégaaata
agcctttgac
ggccgaatgc
caagtactcg
cctaaaagaa
cgcaaatatc
tgattagtcac
tacagccecg
cgtaatfatt

ccagaaacat
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2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020.

4080



aattaa

<2107
211>
212>
<213

34

1361

PRT
Artificial

<2207
223>
<400> 34

Met Phe Pro Phe Gln Pro Met Tyr
i 5

Pro Phe Ala Ala Pro Arg Arg
20

Asn

Leu Ala Met Gin Val Gin Glu
35 40

Phe

Thr Phe Lys GIn Arg Arg Asp Ala

50 55

Pro Lys Lys Glu Ala Ser Gin
70

Lys
65

Lys Lys Lys Asn Gin Gly Lys
85

Lys

Pro Lys Ala Gin Asn Gly Asn
100

Asn

Gly Lys Arg Gin Arg Met Val Met
115 120

Pro Ile Met Leu Glu Gly Lys 1le
130 135

Gly Lys Leu Phe Arg Pro Met His
145 150
Val Leu Ala Ala Leu Lys Thr Lys
165
Tyr Ala Asp Val Pro Gln Asn Met
180

147 /212

VLP78_21 (VEEV VLP 519 NPNAx25) amino acid sequence

Pro Met GIn Pro Met Pro Tyr Arg
10 15

Pro Trp Phe Pro Arg Thr Asp Pro
25 30

Leu Thr Arg Ser Met Ala Asn Leu
45

Pro Pro Glu Gly Pro Ser Ala Asn
60

Lys Gin Lys Gly Gly Gly GIn Gly
75 80

Lys Lys Ala Lys Thr Gly Pro Pro
90 95

Lys Lys Lys Thr ‘Asn Lys Lys Pro
105 110

Lys Leu Glu Ser Asp Lys Thr Phe
125

Asn Giy Tyr Ala Cys Val Val Gly
140

Val Glu Gly Lys |le Asp Asn Asp
' 155 160

Lys Ata Ser Lys Tyr Asp Leu Glu
170 175

Arg Ala Asp Thr Phe Lys Tyr Thr
185 190

PCT/JP2014/065166



148 /212

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 GiIn 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 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 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 {le Ala tle Glu
355 360 365

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

Ser-GlIn 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 Gln Val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ille 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

PCT/JP2014/065168



450

455

149/ 212

460

Phe Asn Pro Val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly

465 470

Val Glu Gin Ata Cys Gin
485

Ala Tyr Val Glu Met His
500

Val Ser Leu Ser Gly Ser
515

Ala Asn Pro Asn Ala Asn
530

Val Asp Pro Asn Ala Asn
545 550

Ala Asn Pro Asn Ala Asn
565

Ala Asn Pro Asn Ala Asn
580

Ala Asn Pro Asn Ala Asn
595

Ala Asn Pro Asn Ala Asn
610

Ser Val Thr Val Thr Pro
625 630

Glu Cys Gly Gly Thr Lys
645

Phe Ser GIn Cys Thr Lys
660

Asn Asp Lys Trp Val Tyr
675 '

Ala Thr Leu Lys Gly Lys
690

Val Tyr Ala His
490

Leu Pro Gly Ser
505

Ser Gly Gly Asn
520

Pro Asn Ala Asn
535

Pro Asn Ala Asn
Pro Asn Ala Asn
570

Pro Asn Ala Asn
585

Pro Asn Ala Asn
600

Pro Asn Ala Asn
615

Pro Asp Gly Thr
Ile Ser Glu Thr
650

Lys Glu Gln Cys
665

Asn Ser Asp Lys
680

Leu His Val Pro
695

475 480

Asp Ala GIn Asn Arg Gly
' 495

Glu Val Asp Ser Ser Leu

510

Pro Asn Ala Asn Pro Asn
525
Pro Asn Ala Asn Pro Asn
540

Pro Asn Ala Asn Pro Asn
555 560

Pro Asn Ala Asn Pro Asn
575

Pro Asn Ala Asn Pro Asn
590

Pro Asn Ala Asn Pro Asn
605

Pro Asn Ala Gly Gly Ser
620 :

Ser Ala Leu Val Glu Cys
635 640

I1e Asn Lys Thr Lys Glin
655

Arg Ala Tyr Arg Leu Gin
670

Leu Pro Lys Ala Ala Gly
685

Phe Leu Leu Ala Asp Gly
700

Lys Cys Thr Val Pro Leu Ala Pro Giu Pro Met 1le Thr Phe Gly Phe

705 710

715 720

PCT/JP2014/065166



Arg Ser Val Ser
Thr Arg GiIn Leu
740

Glu Pro Ala Val
755

Val Trp. Gly Asn
770

Pro Gly Asn Pro
785

His Arg Tyr Pro
Ile Ala Thr Val
820

Arg Val Ala Cys
835

Pro Phe Cys Leu
850

Thr Thr Trp Glu
865

Phe Trp Ile GIn
Arg Leu Leu Arg
900

Gly Ala Ala Gly
915

Gin Afa Gly lle
930

Leu Lys Leu His
725

Ala Asp Glu Pro
Arg Asn Phe Thr
760

His Pro Pro Lys
775

His Gly Leu
790

Pro

Met Ser Thr
805

e

Ser Val Ala Ala

Leu Thr Pro Tyr
840

Ala Val Leu Cys

855
Ser Leu Asp His
870

Leu Leu |le Pro
885

Cys Val Cys Cys

Ala Gly Ala Tyr

920
Ser Tyr Asn Thr
935

150/ 212

Pro Lys Asn
730

His Tyr Thr
745

Val Thr Giu

Pro Thr Tyr Leu
735

His Glu Leu lle
750

Lys Gly Trp Glu
765

lle

Ser

Phe

Arg Phe Trp Ala Gin Glu Thr Ala

His Glu Val
795

Leu Gly Leu
810

780

Ile Thr His Tyr

Ser Ile Cys Ala
815

Tyr
800

Ala

Ser Thr Trp Leu Phe Cys Arg Ser

825

Arg Leu Thr

830

Pro Asn Ala Arg lle

845

Cys Ala Arg Thr Ala Arg Ala Glu

Leu Trp Asn
875

Leu Ala Ala
890

860

Asn Asn GlIn Gin

Leu |le Val Val
895

Met
. 880

Thr

Val Val Pro Phe Leu Val Met Ala

905

Glu His Ala

Ile Val Asn

‘Pro Leu Pro lle Ser lle Thr Pro Thr Lys lle

945

Val Asn Leu Glu

950

Tyr Val Thr Cys
965

955

910

Thr Thr Met Pro
925

Arg Ala Gly Tyr
940

Lys Leu Ile Pro

Ser

Ala

Thr
960

His Tyr Lys Thr Gly Met Asp Ser

970

975
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151/212

Pro Alé Ile Lys Cys Cys Gly Ser GIn Glu Cys Thr Pro Thr Tyr Arg
980 985 990

Pro Asp Glu GIn Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp
995 1000 1005

Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr Gln Val Ser
1010 1015 ' 1020

Lys Afa Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp His Ala
1025 1030 1035

Glu Ala Tyr Lys Ala His Thr Ala Ser Val GIn Ala Phe Leu Asn
1040 1045 1050

Ile Thr Val Gly Glu His Ser [le Val Thr Thr Val Tyr Val Asn
1055 1060 1065

Gly Glu Thr Pro Val Asn Phe Asn Gly Val Lys Ile Thr Ala Gly
1070 1075 1080

Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys 1le Val Gin
1085 1090 1095

Tyr Ala Gly Glu tle Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala
1100 1105 1110

Gly GIn Pro Gly Ala Phe Gly Asp lle GIn Ser Arg Thr Val Ser
1115 1120 1125

Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIn Arg Pro
1130 1135 1140

Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gin Ala Pro Ser Gly
1145 v 1150 ' 1155

Phe Glu Glin Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr
1160 1165 1170

Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro tle Arg Ala Glu
1175 1180 1185 .

Asn Cys Ala Val Gly Ser lle Pro Leu Ala Phe Asp Ile Pro Asp
1190 1195 1200

Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala
1205 1210 1215

Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly

PCT/JP2014/065166



122

Ile Ala
123

Val His
125

Glu Leu
126

Asn lle
128

Thr Cys
129

His Pro
131

Thr Ala
132

fle Ile
134

Val Leu
135

<210>
Q11
212>
213>

<2207
223>

<400
gaatticc

ccaacat

gggtcat

152 /212

0 1225 1230

Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala
5 1240 1245

Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val
0 1255 1260

Thr Glu Gin Gly Ser Ala Thr Ile His Phe Ser Thr Ala
5 1270 1275

His Pro Glu Phe Arg Leu Gin lle Cys Thr Ser Tyr Val
0 1285 1290

Lys Gly Asp Cys His Pro Pro Lys Asp His lle Val Thr
5 1300 1305

GIin Tyr His Ala GIn Thr Phe Thr Ala Ala Val Ser Lys
0 1315 1320

Tro Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala Val
5 1330 1335 '

lle Ile Gly Leu Val Leu Ata Thr 1le Val Ala Met Tyr
0 1345 1350

Thr Asn GIn Lys His Asn
5 1360
35
8509
DNA
Artificial
VLP74_21 (VEEV VLP 519 NPNAx6) whole sequence

35
cat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt

tac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg

tag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgsc

ccgcctggct gaccgcccaa cgacceccge ccattgacgt caataatgac gtatgttecc

atagtaa

cgc caatagggac tttccattga cgtcaatggeg tggagtattt acggtaaact

PCT/JP2014/065166

60
120
180
240

300



geccacttgs

gacggtaaat

tggcagtaca

atcaatggsc

gtcaatggga

tccgccccat

gectegtttag

agaagacacc

tactcgttec

tttccatage

ccaccatgtt

tcecggccce

aggaattaac

aggggccatc

aagggaagaa

aggcacagaa

tcatgaaatt

acgcttgtet

acgacgttct

atgtgccaca

attacagcte

gagttegesc

ctattgtact

dCgagaager

ccaccatgtg

cagtacatca
ggeccgcecte
tctacgtatt
gtggatagceg
gtttetttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgcgesc
tcttttctec
ccegttccag
gcgceagecce
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
getcggages
geccgcgctt
gaacatecsg
gcatcatgga
caagggagac
gggaggtste
agttéccgtg

tctectesce

agtgtatcat
gcattatgce
agtcatcact
gttteactca
gcaccaaaat
gggcgetagg
gatcgccteg
cagectecst
gccaccagac
agtcaccgtc
ccaatgtatc
tggttcccca
gctaacctga
éCgaagaagg
caagggaaga
aagaagacca
aagacgttce
aagttattca
aagacgaaga
gcegatacat
gcagtccaat
agcggacgac
aatgaageat
aagtatactc

aatgtgacgt

1537212

atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacgst
agacgccatc
taacegtgega
ataatagctg
gtcgacacgt
cgatgcagce
gaaccgacce
cgttcaagca
aggcctcgca
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg

tcccatgtac

cgecccctat
ccttatggga
tgatgcestt
caagtctcca
ttccaaaate
ggeaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
tttictescs
acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagegaag
tgtggaagac
atacgatctt
ccatgagaaa
gegtttcacg
taaccagega
cctttecagtc
cgagcaateg

tcaaccacca

teacgtcaat
ctttcctact
ttgecagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttce
atcgceeccg
cecaacccet
atgcaggtsc
gegecacctg
gggggagecc
cctaatccea
cagcgcatgg
ataaacggct
aagatcgaca
gagtatecag
ccccaagget
gteccgaaag
ceggtegtcg
gicatgtgea
tcactagtga

atttgctaceg

PCT/JP2014/085‘166

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
tgtttaatea
ggagctgceca
ttagacttca
ccatgcggta
atacatctcg
cggcaggeea
tgccgtatga
acggagtaga
tcgagatgca
ccggaggaaa
caaacgccaa
gegececteat
aacagttcag
agtgesteta
tgcatgtccec
tgataacctt
taatcaccceg
ctgttaggaa
cgaaaagstt
tgataactca
~ccgccattsc

cgtgcctaac

agcagagact

ggaagcagct

gtataagcta

tagtccaata

gacttcctcg

tgacatgcac

cccgtgteac

ctccatcace

agtgaaattt

gcaagcestac

ccteecegeee

cccgaatgece

ccccaacgcet

ggaatgcgag

ccagtgcaca

taattctgac

attcttecte

cegtttcaga

ccaacttgct

ttttaccgtc

ttgggcacag

ttattaccac

aaccgtttcee

tcecttaccsg

ttggccatgc
gttaagtece
acgegecctt
gcaatcgasgg
cagtatgecc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagteg
aatcccaacg
ggtggatcct
tgtgecegca
aagaaggage
aaactgccca
gcagacgeca
tcagtgtcac
gatgagccte
accgaaaaag
gaaacagcac
agatacccta
gttgcagesgt

ctaacaccta

154 /212

tcagcgttaa
ccgeaaggaa
acatggccag
cagtaaagag
teggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
cgaaccccaa
cagtcaccat
caaagatctc
agtgcagagc
aagcagceesg
aatgcaccgt
tgaaactaca
actacacgca
ggtgggagtt
ccggaaatce
tgtccaccat
ctacctgact

acgctagegat

cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctectt
cgtcagacac
ctatactcat
acagaacaga
ggtticctteg
tectaaccca
gacacctcct
cgagaccatc
atatcgectg
agccacctta
geetctagea
ccctaagaat
cgagctcata
tetatgegea
acatggecta
cctgeettte
gttttgcagé

accatttigt

ccgggctacg

accgaggagc

tgtecagttyg

gacggttate

aagggcagega

gtgtcactct

geccaggtece

tcctgctcge

cccccagaac

ggagcttatg

agcggcagtt

aatgccaacc

gatgggacta

daCaagacaa

cagaacgata

daaggaaaac

ccagaaccta

cccacatatc

tctgaaccag

aaccacccec,

ccgcacgagg

tcaatttetg

tcaagagttse

ctggctgtac

PCT/JP2014/065166

1860

1920

- 1980

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180

3240



tttgctecec
acaataacca
tgactcgcct
caggcsgcces
acactatagt
tcaagctgat
attcaccagc
aacagtgcaa
gcgacactga
cggatcatec
cagtgggaga
tcaatggest
aaatcgtgca
aaccaggagc
ataccaacct
caccttcegg
ctttcegatg
ttccattagc
tttcagceec
ccacggtcaa
ctactaccct
tctcgaccéc
gcaaaggtga

aaacatttac

gatcagccgt

ccgcactgcc
acagatgttc
gctcagstec
cgcctacgasg
caacagagca
acctacagtg
catcaaatsc
agtctttaca
gaacacccaa
tgaagcatat
acactctatt
caaaataact
gtatgccessg
atttggagat
agtgctgcag
ttttgagcaa
cgaaatatat
ctttgacatt
cgaatgcact
gtactcagce
aaaagaagca
aaatatccac
ttgtcacccc
agccgegste

aattattata

cggeccgaga
tggattcaat
gtetectgte
cacgcgacca
ggctacgcac
aacttgsast
tecgegatetce
ggggtttacc
gtcagcaagg
aaagcgcaca
gtgactaccg
gcaggtccec
gagatctata
atacaatcca
agacccaaag
tegaagaaag
acaaacccca
cccgacgect
cttaacgagt
agcaagtcag
gcagtcgaac
ccggagttca
ccgaaagace
tcaaaaaccg

attgsctteg

155/212 -

ccacctggga
tgctgatcce
tcgteccttt
cgatgccgag
cactccctat
acgtcacctg
aggaatsgcac
cgttcatgte
cctacgtaat
cagcctcagt
tgtatetgaa
tttccacagc
attatgattt
gaacagtctc
caggagcgat
ataaagctcc
ttcgceccga
tgttcaccag
gegtgtatte
gcaagtécgc
taaccgagca
ggctcecaaat
atattgteac
cgtgmacgte

tgctegctac

gtccttggat

tctggececce

tttagtcatg

CCaagcggsa

cagcataaca

ccactacaaa

tccaacttac

gegtggtaca

gaaatctgac

gcaggcegttc

tggagaaact

ttgeacaccce

tcctgagtat

aagctctgat

ccacgtgcca

atcattgaaa

aaactgtect

ggtgtcagaa

ttccgacttt

agtccatete

agegtcgece

atgcacatca

acaccctcag

gttaacatce

tattgtegce

cacctatgga

ttgatcgtag

gecgecegceee

atctcgtata

CCaaCaaaga

acaggaatgg

aggcctgatg

tattgetttt
gactgcctte
ctcaacatca
cctetgaatt
ttteatcgca
ggggcageac
ctgtatgcca
tacactcagg
tttaccecce
gtagegtcaa
acaccgacac
ggteegatce
ccatcaggsa
actatccatt
tatgttacat
tatcacgccc
ctecteegag

atgtacgtec

PCT/JP2014/0€5166
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

A740



tgaccaacca
ctgttgttte
tttcctaata
geggtgeest
gegatgcest
ccagaaagaa
tagttccagc
ccectaaagt
ctccaagagt
gcctecaaca
gccatcatgé
getgtttect
cataaagtat
ctcactgccc
acgcaceess
gctgeectceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggceg
taccggatac
ctgtagegtat
ceccgttcag

aagacacgac

gaaacataat

cceceteecce

aaatgaggaa

gggecaggac

gggctctate

gcaggcacat

cccactcata

acttegagceg

gggaagaaat

tgtgaggaag

cctaagette

gtgtgaaatt

aaagcctgeg

getttecagt

agaggcggtt

gtcegttegse

gaatcagege

cgtaaaaage

aaaaatcgac

tttccececte

ctetecgect

ctcagttceg

cccgaccgct

ttatcgccac

taaggatcta
gtgecttect
attgcatcec
agcaaggeeg
ggtacccagg
cceettetet
ggacactcat
gtctctecct
taaagcaaga
taatgagaga
aaaggagata
gttatccact
gtgcctaatg
cgggaaacct
tecgtattee
tecggcgage
ataacgcagg
cegegttact
gctcaagtca
gaagctccct
ttctecctte
tgtaggtcat
gegecttate

tggcagcagc

156 /212

gatctgctat

tgaccctgga

attgtctgag

aggattgega

tegctgaagaa

gtgacacacc

agctcaggag

ccctcatcas

taggctatta

aatcatagaa

ggatcaaagc

cacaattcca

agtgagctaa

gtegigecag

gegetettee

ggtatcaget

aaagaacate

gecgtttttc

gaggtgsecea

cgtegcsctct

gggaagcgteg

tcgctccaag

cggtaactat

cactggtaac

geettetagt
aggtegccact
taggtatcat
agacaatagc
ttgacccest
ctgtccacac
gectccgect
cccaccaaac
agtgcagagg
ttttaagecc
ttegcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttccfcgc
cactcaaagg
tgagcaaaag
catagectcc
aacccgacag
cctgttecea
gegetttete
ctegsctetsg
cetcttgast

aggattagca

teccagccat

cccactgice

tctattctes

aggcatgcte

tectectegg

ccctggttet

tcaatcccac

caaacctasgc

gagagaaaat

atgatttaag

catggtcata

gagccggaag

ttecgttece

gaatcggcca

tcactgactc

cggtaatacg

g€Cagcaaaa

geeececctga

gactataaag

cccteccgct

atagctcacg

tgcacgaace

ccaacccgsgt

gagcgaggta

PCT/IP2014/0¢5166

4800
4860

4920

4980

5040
5100
5160
5220
5280
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5400
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5700
5760
5820
5880
5940
6000
6060
6120
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tgtaggcget

- agtatttest

ttgatcegsc

tacgcgcaga

tcagtggaac

cacctagatc

aacttggtct

atttcgttca

cttaccatct

tttatcagca

atccgectcee

taatagttts

tggtatgact

gttgtgcaaa

cgcagtgtta

cgtaagatgc

gcegegcegacce

aactttaaaa

accgctgttg

ttttactttc

gggaataagg

aagcatttat

taaacaaata

cattattatc

gcgtttcest

gctacagagt
atctgegetce
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttsg
gsccccagte
ataaaccasc
atccagtcta
cgcaacgtte
tcattcagct
aaagcggtta
tcactcateg
ttttctatea
agttgctcett
gtgctcatca
agatccagtt
accagegttt
gcgacacgga
cagggttatt
gegsttecec
atgacattaa

gatgacestg

tcttgaagte
tgctgaagcc
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattette
ttgccattec
ccgsttccca
gctectteas
ttatggcagc
ctggteagta
gcecegeste
ttggaaaacg
cgatgtaacc
ctgggtgasgc
aatgttgaat
gtctcatgag
gcacatttce
cctataaaaa

aaaacctctg

157/212

gtggcectaac
agttaccttc
cgetegtttt
tcctttgate
tttgatcatg
ttttaaatca
cagtgaggca
cgtcgtetag
accgcgagaa
ggccgagesgc
ccgegaaget
tacaggcatc
acgatcaagg
tccteceatce
actgcataat
ctcaaccaag
aatacgegat
ttcttceeses
cactcgtgca
aaaaacagega
actcatactc
cgeatacata
ccgaaaagtg
taggcgtatce

acacatgcag

tacgectaca
ggaaaaagag
ttigttteca
ttttctaceg
agattgtcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtastc
agagtaagta
gtegtatcac
cgagttacat
gttgtcagaa
tctcttacte
tcattctgag
aataccgcgc
cgaaaactct
cccaactgat
aggcaaaateg
ttcettttte
tttgaatgta
ccacctgacg
acgaggccct

cteccegttaa

ctagaagaac
tteggtagctc
agcagcagat
ggtctgacsec
aaaggatctt
tatatgagta
cgatctgtct
tacgggagesg
cggctccaga
ctgcaacttt
gttcgccast
getegtegtt
gatcccccat
gtaagttesgc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccecaaaaaa
aatattattg
tttagaaaaa
tctaagaaac
ttcesgtcec

cggtcacagc

PCT/IP2014/065166

6240
6300
6360
6420
6480
6540
6600
6660

6720

- 6780

6840

16900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680



ttgtctgtaa
cgestgtces
taaaattgta
attttttaac
gatagegtteg
caacgtcaaa
caaatcaagt
cceecgattt
agcgaaagea
cacacccgcc
cggtgtgaaa
ttcaggctac
ctggcgaaag
tcacgacgtt
210>
Q1

212>
<213

36

DNA
<220>
223>

<400> 36
atgttcccet

geeeegegca
ttaacccgct
ccatccgcta

aagaagaaga

3858

gcgeatgcce
ggctgectta
aacgttaata
caataggccg
agtgttgttc
ggscgaaaaa
tttttegest
agagctteac
gegggegcta
gegcttaate
taccgcacag
gcaactgttg
gegratgtec

gtaaaacgac

Artificial

VLP74_21 (VEEV

tccagecaat

gecectggtt

cgatggctaa

ataaaccgaa

agaaccaagg

ggagcagaca
actateceec
ttttettaaa
aaatcggcaa
cagttigeaa
ccgtctatca
cgaggtaccg
g8ggaaagcc
ggecegctaec
cgccectaca
atgcgtaage
ggaageecsa
tgcaaggcga

ggccagtgaa

1587212

ageccgtcag

atcagagcag

attcgcgtita

aatcccttat

caagagtcca

gegcgatgsc

taaagcacta

ggcgaacgtg

aagtgtageg

gggcgcgtac

agaaaatacc

tcggtgcese

ttaagttgss

ttccatggte

gececgteag
attgtactea
aatttttatt
aaatcaaaag
ctattaaaga
ccactacgts
aatcggaacc
gCgagaaagsg
gtcacgctgc
tategttect
gcatcagece
cctecttecact
taacgccageg

tcaacttte

cegegtatteg

gagtgcacca

aaatcagctc

aatagcccea

acgtggactc

aaccatcacc

ctaaagggag

dagggaagaa

gegtaaccac

ttegacgtate

ccattcgcca

attacgccag

gttttcccag

VLP 519 NPNAx6) VEEV-NPNAx6 sequence only

gtatccgatg cagccaatgc cctatcgcaa cecgttegcg

ccccagaace gacccttttc tggcgatgca ggtgcaggaa

cctgacgttc aagcaacgcc gggacgegce acctgagesg

gaaggaggcc tcgcaaaaac agaaaggsgg ageccaagss

gaagaagaag gctaagacag ggccecctaa tccgaaggea

PCT/JP2014/0651686

7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460

8509

60
120
180
240

300



cagaatggaa

aaattggaat

tgtgtegtce

gttcteecce

ccacagaaca

agectggcatc

ggggccaags

gtectaggag

aagggagtta
atgtetctec
aaaccagcag
ctectggaag
aatgagtata
teccatagtc
cttcagactt
cgetatgaca
tctecgcccst
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
ggaaacccga
gccaaccecca
ctgetegaat

ttcagccagt

acaagaagaa
ctgacaagac
gagggaagtt
cgcttaagac
tgceggccsa
atggagcagt
gagacagcesg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttgec
cagctgttaa
agctaacgceg
caatagcaat
cctcgcagta
tgcacgegac
gtcacattst
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
atgccaatce
acectesteg
gcgagtgtses

gCacCaaagaa

gaccaacaag

gttcccaate

attcaggcce

gaagaaagca

tacattcaaa

ccaatatgaa

acgacccatt

aggatctagg

tactccagag

gacgttccca

catgctcagc

gtgccecgga

cccttacatg

cgaggcagta

tggcctegat

cattaaagag

ggateggcac

atttaagaaa

tgtaggcaga

ctacgcacat

agtggacage

caacgcgaac

atcctcagtc

Cggcacaaag

ggagcagtgc

159/212

aaaccaggca
atgftggaag
atgcatgteg
tccaaatacg
tacacccatg
aatgggcett
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacettsg
aggaaaagega
gccagatgca
aagagpgacg
tcctccgeca
ataccactac
gettatttcc
gattccgtca
gaactctata
gatgcacaga
agtttegttt
cccaatgcta
accgtgacac
atctccegaga

agagcatatc

agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtecc
agggacgest
cagtcgtcat
aatggtcact
cabcaatttg
acaacccegg
gatccaccea
tcagatgtéc
ggcacgacgg
acttaaagge
atcaagtgtc
tectteccag
gacactcctg
ctcatcccecc
acagaggagc
ccttgagegg
acccaaatec
ctcctgates
ccatcaacaa

gectgcagaa

catgstcatg

cgectacgct

cgacaacgac

tgcagatgte

aggctattac

gaaaggagtt

getcgctatt

gtggaacgag

agtgaccacc

ctacgacaga
ctacgatgag
ggagctgttt
agtteeggagc
ttatgttaga
caggaccatg
actctataca
gtgcccggca
ctcggtecce
agaacacega
ttatstcgag
cagttccgsa
caacccaaac
gactagcecc
gacaaaacag

cgataagtseg

PCT/JP2014/0651686
360
420
480
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600
660
720
780
840
900
960

1020
1080
1140
1200
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1380
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1500
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1620
1680
1740

1800



gtgtataatt
gtcccattct
accttcgstt
acccgecaac
aggaatttta
aggttttese
actcaftatt
attgcaaccg
ctaactcctt
tgcgeccesca
aaccaacaga
cgectgctea
gceggcecct
atagtcaaca
ctgataccta
ccagccatca
tecaaagtct
actgagaaca
catgctgaag
ggagaacact
ggggtcaaaa
gtgcagtatg
geagcattts

aacctagtsac

ctgacaaact
tgctgecaga
tcagatcast
ttgctgatga
ccgtcaccea
cacaggaaac
accacagata
tttccgttec
accggctaac
ctgcccgeec
tgttctegat
ggtecetets
acgagcacgc
gagcaggcta
cagtgaactt
aatgctecsg
tcacaggest
cccaagtcag
catataaagc
ctattgtsac
taactgcagg
ccegggagat
gagatataca

tgcagagacc

gcccaaagca

cggcaaatge

gtcactgaaa

gectcactac
aaaagestes
agcacccgga
ccctatetce
agecgtcetacc
acctaacgct
cgagaccace
tcaattgcte
ctgtetcete
gaccécgatg
cgcaccacté
ggagtacgtc
atctcaggaa
ttacccgttce
caaggectac
gcacacagce

taccgtgtat

‘teccactttee

ctataattat

atccagaaca

Caaagcagga
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gegggagceca
accgteccte
ctgcacccta
acgcacgagc
gagtttgtat
aatccacatg
accatcctesg
tegctgtttt
aggataccat
tegggagtcct
atccctctge
ccttttttag
ccgagccaag
cctatcagca
acctgccact
tgcactccaa
atgtgegste
gtaatgaaat
tcagtgcagsg
gtgaatggag
acagcttgea
gattttccte
gtctcaagcet

gcgatccace

ccttaaaagg
tagcaccaga
agaatcccac
tcatatctga
ggggaaacca
ggctaccgca
gtttgtcaat
gcagatcaag
tttetctegc
tggatcacct
ccgecttgat
tcatgscceg
cgggaatctc
taacaccaac
acaaaacagg
cttacagacc
gtgcatattg
ctgacgacts
cgttcctcaa
aaactcctet
caccctttga
agtatggesc
ctgatctgta

tgccatacac

aaaactgceat

acctatgata

atatctaatc

accagctgtt

c¢ccgccgaaa

cgaggtgata

ttgtaccecc

agttecgtac

tetecttitec

atggaacaat

cgtagtgact

cgccgcagsc

gtataacact

aaagatcaag

aatggattca

tgatgaacag

ctittecgac

ccttecggat

catcacagtg

gaatttcaat

tcgcaaaatce

aggacaacca

tgccaatacce

tcaggcacct
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1860
1920
1980
2040

2100
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2220
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2340
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2940
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tcgggtttte agcaatggaa gaaagataaa gctccatcat tgaaatttac ceccecttte 3300
ggatgcgaaa tatatacaaa ccccattcge gccgaaaact gtgctgtagg gtcaatteca 3360
ttagecttte acattcccga cgccttgtic accagggtgt cagaaacacc gacactttca 3420
gcggccgaat geactcttaa ceagtecats tattcttécg actttegtge gatcgccace 3480
gtcaagtact cggccagcaa gtcaggcaag tgcgeagtce atgtgccate agggactsct 3540
accctaaaag aagcagcagt cgagctaacc gagcaaggst cgecgactat ccatttctceg 3600
accgcaaata tccacccgga gttcagectc caaatatgca catcatétgt tacgtgcaaa 3660
ggtgattgtc accccccgaa agaccatatt gtgacacace ctcagtatca cecccaaaca 3720
tttacagccg cggtgtcaaa aaccgcegteg acgtggttaa catccctgct gegagratca 3780
gcegtaatta ttataattge cttegtecte ectactattg tegccatgta cgtgctgace ‘3840
aaccagaaac ataattaa 3858
210> 37

211> 1285

<212> PRT

213> Artificial

{2200
223> VLP74_21 (VEEV VLP 519 NPNAx6) amino acid sequence

<400> 37

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 ~ 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
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85 90 95

Asn Pro Lys Ala GIn Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 2105 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 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 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
195 200 209

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 » 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 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

PCT/JP2014/065166
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Cys lle Arg Cys Ala Val Gly Ser Cys His Ser Pro lle Ala Ile Glu

355

360

Ala Val Lys Ser Asp Gly His Asp Gly Tyr Val

370

375

Ser Gin Tyr Gly Leu Asp Ser Ser Gly Asn Leu

385

Arg Tyr
Ser Leu
Phe Leu
Lys Lys

450

Phe Asn
465

Val Glu
Ala Tyr
Val Ser
Ala Asn

530
Ala Gly
545
Leu Val

Lys Thr

Tyr Arg

390

395

Asp Met His Gly Thr Ile Lys Glu lle

405

410

Tyr Thr Ser Arg Pro Cys His Ile Val

420

425

Leu Ala Arg Cys Pro Ala Gly Asp Ser

435

440

Asp Ser Val Arg His Ser Cys Ser Val

455

Pro Val Gly Arg Glu Leu Tyr Thr His

470

475

365

Arg Leu Gin Thr Ser
380

Lys Gly Arg Thr Met
400

Pro Leu His GIn Val
415

Asp Gly His Gly Tyr
430

I{e Thr Met Glu Phe
445

Pro Tyr Glu Val Lys
460

Pro Pro Glu His Gly
480

Gin Ala Cys GIn Val Tyr Ala His Asp Ala Gin Asn Arg Gly

485

490

Val Glu Met His Leu Pro Gly Ser Glu

500

505

Leu Ser Gly Ser Ser Gly Gly Asn Pro

515

520

Pro Asn Ala Asn Pro Asn Ala Asn Pro

535

495

Val Asp Ser Ser Leu
510

Asn Ala Asn Pro Asn
525

Asn Ala Asn Pro Asn
540

Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala

550

555

560

Glu Cys Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr lle Asn

565

570

575

Lys GIn Phe Ser GIn Cys Thr Lys Lys Glu GIn Cys Arg Ala

580

585

590

Leu GIn Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro

595

600

605

PCT/JP2014/065166
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Lys Ala Aia 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 Giu Pro Met Ile
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 Ile Thr- Arg GIn Leu Ala Asp Glu Pro His Tyr Thr His
660 ' 665 670

Glu Leu Ile 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 lle
705 710 715 720

Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser
725 730 - 735

“1le Cys Ala Ala lle 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
785 790 795 800

Asn Gin Gin Met Phe Trp Ile Gin Leu Leu Ile Pro Leu Ala Ala Leu
805 810 815

I1e 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 Ile Val Asn Arg
850 855 860

Ala Gly Tyr Ala Pro Leu Pro lle Ser !le Thr Pro Thr Lys lle Lys
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865 870 875 _ 880

Leu Ite 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 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 GIn Ala Phe Leu
965 970 975

Asn Ile Thr Val Gly Glu His Ser Ite 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 Ile Val Gin Tyr
1010 1015 1020

Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
1025 1030 1035

Gin Pro Gly Ala Phe Gly Asp Ile Gin Ser Arg Thr Val Ser Ser
1040 1045 1050

Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu Gln Arg Pro Lys
1055 1060 1065

Ala Gly Ala Ile 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 lle Pro Leu Ala Phe Asp lle Pro Asp Ala
115 1120 1125
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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 Ile
1145 1150 1155
Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Alé 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 Gln Gly Ser Ala Thr Ile His Phe Ser Thr Ala Asn
1190 1195 1200
Ile His Pro Glu Phe Arg Leu Gin [le Cys Thr Ser Tyr Val Thr
1205 1210 1215
Cys Lys Gly Asp Cys His Pro Pro Lys Asp His Ile Val Thr His
1220 1225 1230
Pro Gin Tyr His Ala Gin Thr Phe Thr Ata 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
<2207
<223> VLP74_15 (CH! VLP 532 NPNAx6) Whole sequence
<400> 38
tcgcgcgttt cggtgatgac getgaaaacc tctgacacat gcagctcccg gagacggtca 60
cagcttgtct gtaagcgeat gccggeagca gacaageceg tcaggecece tcagegeste 120

ttgecegegte tcgegegcteg cttaactatg cggcatcaga geagattgta ctgagagtac 180



accatatgceg
attcgccatt
tacgccagct
tttceccagte
attgactagt
~gttececett
cccattgace
acgtcaateg
tateccaagt
ccagtacatg
tattaccatg
acggegattt
tcaacggsgac
gegtgtaces
aggtcgacga
gaaggtacca
cacgtccaca
ccatgcsgcsc
agaagaagca
cggctcaaaa
attgcatctt
ataaagtaat
tggcctttaa

agtctgatac

gtgtgaaata
caggctecgc
ggcgaaageg
acgacgttat
tattaatagt
acataactta
tcaataatga
gtegagtatt
acgcccccta
accttateee
gteatgcest
ccaagtctece
tttccaaaat
tgegagetct
tatcgcesce
accccgaccce
gaggcagsct
ggtacctcaa
ggcgccecaa
gaagaagaaa
cgaagtcaag
éaaaccagca
geegtegtet

ctcgaagttt

ccgcacagat
aactgttees
geatgtacte
aaaacgacgg
aatcaattac
cgetaaateg
cetatgttce
tacggtaaac
ttgacgtcaa
actttcctac
tttgecagta
accécattga
gtcgtaacaa
atataagcag
gccaccatgg
tgegccccac
gggcaactcg
cagaagccetce
aacgacccaa
ccaggccgta
catgaaggca
éatgtgaagg
aaataceatc

acccacgaga
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gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
gggetcatta
ccegectege
catagtaacg
tgcccactte
tgacggtaaa
ttegcagtac
catcaatgeg
cetcaatgeg
ctccecceca
agctcgttta
agttcatccc
gccctacaat
cccagetgat
gcagaaatcg
agcaaaagaa
gggagagaat
aagtgatgeg
gaactatcga
ttgaatgtac

aacccgasggs

aaaataccac
ggtacgegce
aagttgesta
gacgegtgtt
gttcatagcc
tgaccgecca
ccaataggga
gcagtacatc
tggcccgect
atctacetat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
gacgcaaact
tcaagtaatt
ctccgcagte
gaaaaacaag
gcaaccacca
gtgcatgaaa
ctacgcatgc
caatgccgat
acagataccg

gtactataac

atcaggcgcc

tcttcgctat

acgccagegt

gecattgatt

catatatgea

acgacccccg

ctttccattg

aagtgtatca

ggcattatec

tagtcatcge

getttgactc

gecaccaaaa

tegecgetag

agataactec

ttctataaca

agacctagac

aacaaattga

aagcaaagec

caaaagaagc

attgaaaatg

ctgetegses

ctggctaaac

gtgcacatga

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

1620



gagcagtgca
acagcgecag
ccaacgaagg
aaattacccc
caaacactac
cggaaagcac
taaaagcatc
atgtctataa
cgtgccacag
aaatccaggt
tgcectatat
cttcagcacc
aaggagagac
acccgttcca
atggtaaaga
tagaggtgca
acgtgaagat
gaggaaacce
acgccaacce
ataactgcaa
actccecttt
cattcccatt
acggaaaaaa
gtaacatgeg

ccttgaccat

gtattcagega

accgatctte

tecccecacg

tgagggagcc

attccecctgce

cttgcgcatg

gctgacttgc

agccacaaga

ccctatcgca

ctctttecag

ggatagccat

gtgcacgatce

gctgacagtg

tcatgaacca

gttaccttec

tatgcccecca

cacagttaat

gaatgccaat

taacgcteet

aattgatcag

agtccegcege

ggcaaacgtg

ccaagtcacc

acaggaacca

gectactgag

ggccggttea
gacaacaaag
geectetece
gaagagtgga
tctcagecgc
cttgaggaca
tctecccace
ccatatctag
ttggagcaca
atcgggataa
acgccagegg
accgggacca
ggatttaceg
cctgtgatag
agcacgtacg
gatactccte
gggcagaceg
cccaacgega
ggatccaacg
teccatacte
aacgctgaac
acttgcagag
atgctgctst
aattaccacg

getctegage
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ctatccceac

gacgegtast

tggtgacgte

geetesccect

cttgcacacc

acgtgatgag

gCcaaagacg

ctcattgtce

tcagaaatga

agacagatga

acgceggasce

tgggacactt

acagCagaaa

gtagggagag

tgcagagcac

accgcacgct

tgcggtacaa

accccaatge

agggactgac

cagtcactaa

tcegggacce

tgccaaaagc

atcctgacca

aggagtgesgt

tcacttgeeg

gegtecagec
ggccatcegtc
gaacaaagac
cccégtcttg
ctgctgctac
acccggatac
cagtactaag
tgactgcgea
agcaacggac
cagccacgat
agceggatte
tattctcacc
gatcagccac
gttccactct
cgctgccact
gatgacgcag
gtecaactgce
taacccaaat
aaccacagac

tcacaagaat

-taaaggaaag

aagaaaccct

tccgacactce

gacacacCaag

caacaacgaa

aagccggeag

ctaggagesg

atcgtcacaa

tgcctettae

gaaaaggaac

taccagctac

gacaatttta

gaagggcatt

geaacgctea

tggaccaagc

cttgtaagga

cgatgcccea

acatgcacac

cgaccacaac

gctgaggaga

cagtctegca

ggtegctcceg

gccaacccaa

aaagtgatca

tggcaataca

atccacatcc

acagtaactt

ttgtcttacc

aaggaggtta

ccatacaagt
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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



actggccegca
actattatga
ttctgtcgat
caccatatga
tcagaacgac
agcccctgtt
gtctéaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatccecte
cagactacag
gettttecsa
gcaaaacaga
gegtecttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcace
cggcaccgtt
geaacatacc
cctetataac

gegtegecat

gatgtctace
getgtaccce
ggtgggcaca
attaacacca
caaggcegcc
ctggttacag
cttgccatec
tgtgagesgce
tcttgtcaac
cttggaacca
cccgtacgts
ctgcaaggtc
cgccgaaaat
gtttgcatcg
ccaaggaaac
ggacgccaag
cgtegtgtac
aggacaattt
tcagttggta
afctggctte
cggttgccag
aatttccatc
ggacatgtca

catcaaatac

aacggtactg
actatgactg
gcagtgegaa
ggagccactg
acatattacg
getettatce
tactgtaaga
tacgaacacg
agaccgestt
acactgtcac
aagtgctgts
tttactgeag
acgcaattga
gcctacagag
aacattaccg
tttgtcatee
aaaégcgacg
ggtgacattc
ctacagagsc
aagtattgec
attgcgacaa
gacatacceg
tecgaagtac

acagctagca
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ctcatggtca
tagtcattet
tatgtatats
ttccettect
aggctgcegsc
cgétggccgc
ccetggettt
taacagtgat
acagccccat
ttgactacat
gtacagcaga
tctacccatt
gcgaggcaca
cccacaccge
tagctgccta
gcccaatgte
tctacaacat
aaagtcgtac
cagcagcagg
tgaaggaacg
acccggtaag
atgcggcctt
cagcctgcac

agaaaggtaa

cccacatgag
gtcegtegcc
cgcacgecsec
gctcagectg
atatctatge
cttgatcatc
tttagccgta
cccgaacace
getgttegag
cacgtgcgag
gtecaaggac
tatgtggegc
tetagagaaa
atcggcgtcg
cgctaacest
ctccgcctes
ggactaccca
accggaaagt
cacggtacat
aggagcatcg
agctgtaaat
tactagestt
tcactcctcee

atgtgcagta

ataatcttat
tcgttestac
agatgcatta
ctatéctgcg
aacgaacagc
ctgtgcaact
atgagcatcg
gteggagtac
atggagctac
tacaaaactg
aagasgcctac
ggcgcctact
tctgaatctt
gcgaagetcec
gaccatgccg
acaccttttg
ccttttagce
aaagacgtit
gtaccatact
ctacagcaca
tgcectateg
gtcgétgcac
gactttegeesg

cattcgatea
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3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500

4560



ccaacgccgt
tatccttcte
tacactecac
acaccaccct
ceggaggast
tgtcgtttag
| ttatttecce
cctaataaaa
gteeestese
atgcggtggg
cgctcacaat
aatgagtgag
acctgtcgts
ttggecectc
gagcggtatc
caggaaagaa
tecteecett
gtcagagstg
ccctegtacs
cttcggegaag
tcgtteacte
tatccggtaa
cagccacteg
agtgegtegecc

agccagttac

taccattcea
aacagccecteg
agccgeatgc
tegggtccag
aggattaatf
caggcactaa
ctceeecsets
tgaggaaatt
gcaggacagc
ctctatggct
tccacacaac
ctaactcaca
ccagctgcat
ttcecgettece
agctcacfca
catgtgagca
tttccatagg
gcgaaacceg
ctctectatt
cetggesctt
caagctgssc
ctatcgtctt
taacaggatt
taactacegc

cttcgeaaaa

gaagccgacg
gcaagegecg
caccctccaa
gatatatcca
gttgctettsg
ggatctagaf
ccttecttea
gcatcgcatt
aagegegage
cgagcatest
atacgagccg
ttaattacst
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccasc
ctcegececce
acaggactat
ccgaccctac
tctcatagcet
tgtgtgcace
gagtccaacc
agcagagcga
tacactagaa

agagttegta
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tagaagtaga
agtttcacst
aggaccacat
caacggcaat
ctgccttaat
ctgctgtsce
ccctggaage
gtctgagtag
attgagaaga
catagctgtt
gaagcataaa
tegcgctcact
gccaacecec
actcgctgcg
tacggttatc
aaaagegccag
ctgacgagca
aaagatacca
cgcttacces
cacgctgtag
aacccccest
cggtaagaca
ggtatgtage
gaacégtatt

getettgate

ggggaactce

gcaagtetac

agtcaattac

gtetiggete

tttaattete

ttctagttec

tgccactccece

gtgtcattct

caatagcagg

tcctgtatga

gtgtaaagce

geeegettte

ggggagagec

ctcggtegtt

cacagaatca

gaaccgtaaa

tcacaaaaat

ggcgtttcece

atacctgtcc

gtatctcagt

tcagecccgac

cgacttatceg

cgetectaca

teggtatctgc

cggcaaacaa

cagctgcaaa

tccacacaag

ccagcatcac

cagaagatta

gtgctatgce

cagccatctg

actgtecttt

attctesges

catgcteges

aattgttatce

tggggtecct

cagtcgegaa

ggtttgceta

cgectgegec

geggataaceg
aaggccgcst
cgacgctcaa
cctggaaget
geetttetee
tcggtetage
cectececct
ccactggcag
gagttcttea
gctctgctga

accaccgcts
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5100
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gtagcggtses
aagatccttt
geattttgst
gaagttttaa
catcgagcat
gaaaaagccg
gatcctggta
cctegtcaaa
agaatggcaa
cgtcatcaaa
gacgaaatac
gcaggaacac
cctggaatsc
ggataaaatg
tctcatctat
catcgggctt
cccatttata
acgtttccce
agggttatte
gegttecgce
tgacattaac
39
1277

PRT
Arti

<210>
Q1
Q12>
213D

tttttttett
gatcttttct
catgagatta
atcaatctaa
céaatgaaac
tttctgtaat
tcegtctece
aataaggtta
aagtttatgc
atcactcsca
gegatcgete
tgccagegea
tgttttccca
cttgatestc
aacatcattg
cccatacaat
cccatataaa
ttgaatateg
tctcatgagc
cacatttcce

ctataaaaat

ficial

tgcaagcage
acgggstcteg
tcaaaaagga
agtatatatg
tgcaatttat
gaaggagaaa
attccgactc
tcaagtgaga
atttctttcc
tcaaccaaac
ttaaaaggéc
tcaacaatat
gggatcgcag
ggaagaggca
gcaacgctac
cgatagattg
tcagcatcca
ctcatactct
ggatacatat
cgaaaagtec

aggcgtatca

171/212

agattacgce
acgctcagte
tcttcaccta
agtaaactte
tcatatcags
actcaccgag
gtccaacatc
aatcaccatg
agacttsttc
cgttattcat
aattacaaac
tttcacctga
tgétgagtaa
taaattccst
cttteccatg
tcgcacctga
tgttegaatt
tccfttttca
ttgaatgtat
cacctgacst

cgaggecctt

cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
attatcaata
écagttccat
aatacaacct
agtgacgact
aacaggccag
tcagtgattec
aggaatcgaa
atcaggatat
ccatgcatca
cagccagttt
tttcagaaac
ttgcccgaca
taatcecgsc
atattattga
ttagaaaaat
ctaagaaacc

tcgtc

ggatctcaag

tcacgttaag

aattaaaaat

tagaaaaact

ccatattttt

aggatggcaa
attaatttcc
gaatccgetg
ccattacgct
gcctgagega
tgcaaccggc
tcttctaata
tcaggagtac
agtctgacca
aactctegaceg
ttatcécgag
ctagagcaag
agcatttatc
aaacaaatag

attattatca

PCT/JP2014/065166

6120
6180
6240
6300
6360
6420
6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7305



<2207

172 /212

<223> VLP74_15 (CHI VLP 532 NPNAx6) amino acid sequence

<400> 39

Mef Glu Phe lle Pro Thr GIn Thr

1

Arg Pro

Arg Pro

Asn Lys
50

Arg Lys
65

Pro Lys

Lys Lys
e

Cys

Val
130

Leu

Asp Asn

145

Asp Leu

Phe

Lys

Ala Val

Pro
210

Lys

Trp

Gln

35

Leu

Asn

Gin

5

Ala Pro Arg Pro Thr
20

Arg Gin Ala Gly GIn
40

Thr Met Arg Ala Val
55

Lys Lys Gln Arg Gin
70

Lys Lys Gln Pro Pro
85

Phe Tyr Asn
10

Ile Gin Val
25

Leu Ata Gin

Pro Gin Gin

Lys Lys GIn
75

Gin Lys Lys
90

Pro Gly Arg Arg Glu Arg Met Cys Met

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

100

Glu Val Lys His Glu
120

Asp Lys Val Met Lys
135

Asp Leu Ala Lys Leu
150

Cys Ala GIn lle Pro
165

His Glu Lys Pro Glu

180

Tyr Ser Gly Gly Arg
200

Asp Ser Gly Arg Pro
215

105

Gly Lys Val

Pro Ala His

Ala Phe Lys

155

Val His Met
170

Gly Tyr Tyr
185

Phe Thr Ile

Ile Phe Asp

Arg Arg Tyr Gln Pro
15

[le Arg Pro Arg Pro
30

Leu Ile Ser Ala Val
45

Lys Pro Arg Arg Asn
60

Ala Pro Gin Asn Asp
80

Ala GIn Lys Lys
95

Pro

Ile Glu Asn Asp
110

Lys

Met Gly Tyr Ala Cys

125

Val
140

Lys Gly Thr lle

Arg Ser Ser Lys Tyr
160

Ser Asp Ala Ser
175

Lys

Asn Trp His His Gly

190

Pro Thr Gly Ala Gly
205

Asn Lys Gly Arg Val

220

Val Ala lle Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu

225

230

235

240

PCT/IP2014/06516¢



Ser Val Val
Gly Ala Glu
Asn Thr Thr

275

Glu Lys Glu
290

Arg Pro Gly
305

His Arg Gln
Thr Arg Pro
Cys His Ser

355

Gly Thr Leu
370

Asp Ser His
385

Ala Asp Ala
Thr lle Thr
Gly Glu Thr

435

Thr Cys Thr
450

Arg Phe His
465

Tyr Val GiIn

1731212

Thr Trp Asn Lys Asp Ile Val Thr Lys Ile Thr Pro Gilu
245 250 255

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

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

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

Tyr Tyr GIn Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
310 315 - 320

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

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

Pro Ile Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
360 365

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

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

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

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

Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His
440 445

His Pro Phe His His Glu Pro Pro Val Ile Gly Arg Glu

455 460

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

Ser Thr Ala Ala Thr Ala Glu Glu lle Glu Val His Met
485 490 ' 495

PCT/JP2014/065166



Pro Pro Asp
Val Lys {le
515

Gly Gly Ser
530

Ala Asn Pro
845

Asn Glu Gly
Asp Gin Cys
Ser Pro Leu

595

Ile His Ile
610

Ala Arg Asn
625

Leu Tyr Pro
Glu Pro Asn

Leu Thr Val
675

Pro Tyr Lys
690

His Pro His
705
Thr Val Val

Gly Thr Ala

Pro Tyr Glu

Thr

500

Thr

Gly

Asn

Leu

His

580

Val

Pro

Pro

Asp

Tyr

660

Pro

Tyr

Glu

Pro Asp Arg Thr Leu Met
505

Val Asn Gly Gin Thr Val
520

Gly Asn Pro Asn Ala Asn
535

Ala Asn Pro Asn Ala Asn
550

Thr Thr Thr Asp Lys Val
565 570

Ala Ala Val Thr Asn His
585

Pro Arg Asn Ala Giu Leu
600

Phe Pro Leu Ala Asn Val
615

Thr Val Thr Tyr Gly Lys

630

His Pro Thr Leu Leu Ser

645 650

His Glu Glu Trp Val Thr
: 665

Thr Glu Gly Leu Glu Val
680

Trp Pro Gin Met Ser Thr
695

ile Ile Leu Tyr Tyr Tyr
710

174 /212

Thr Gin Gin Ser Gly Asn
510

Arg Tyr Lys Cys Asn Cys
525

Pro Asn Ala Asn Pro Asn
540

Pro‘Asn Ala Gly Gly Ser
555 560

Ile Asn Asn Cys Lys lle
575

Lys Asn Trp GIn Tyr Asn
590

Gly Asp Arg Lys Gly Lys
605

Thr Cys Arg Val Pro Lys
620

Asn GlIn Val Thr Met Leu
635 640

Tyr Arg Asn Met Gly GIn
655

His Lys Lys Glu Val Thr
670

Thr Trp Gly Asn Asn Glu
685

Asn Gly Thr Ala His Gly
700

Glu Leu Tyr Pro Thr Met
715 720

Ile Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val

Val
740

Leu

725 730

Gly Met Cys Val Cys Ala
745

Thr Pro Gly Ala Thr Val

735

Arg Arg Arg Cys lle Thr
750

Pro Phe Leu Leu Ser Leu

PCT/JPR014/0651686



755

760

175/212

765

Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala

770

775

780

Aa Tyr Leu Trp Asn Glu Gin Gin Pro Leu Phe Trp Leu GIn Ala Leu

785

790

800

Ile Pro Leu Ala Ala Leu lle Val Leu Cys Asn Cys Leu Lys Leu Leu

Pro Cys Cys
Ala His Thr
835

Val Gly Val
850

Met Val Leu
865

Ser Leu Asp
Tyr Val Lys
Asp Tyr Ser

915

Gly Ala Tyr
930

His Val Glu
945

Arg Ala His

Gly Asn Asn

Thr Val Lys
995

805

Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser

820 825

Val Ser Ala Tyr Glu His
840

Pro Tyr Lys Thr Leu Val
855

Glu Met Glu Leu GIn Ser
870

830

845

Asn Arg Pro Gly Tyr

860

Tyr Ile Thr Cys Glu Tyr Lys Thr Val Ile Pro

885

Cys Cys Gly Thr Ala Glu
900 905

910

815

lle Gly

Val Thr Val lle Pro Asn Thr

Ser Pro

Val Thr Leu Glu Pro Thr Leu

880

Ser Pro-

895

Cys Lys Asp Lys Ser Leu Pro

Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly

920

Cys Phe Cys Asp Ala Glu
935

Lys Ser Glu Ser Cys Lys
950

Thr Ala Ser Ala Ser Ala
465

925

940

Asn Thr Gin Leu Ser Glu Ala

Thr Glu Phe Ala Ser Ala Tyr

960

Lys Leu Arg Val Leu Tyr Gln

975

Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val

980 985

Asp Ala Lys Phe Val
1000

Val Gly Pro Met Ser

990

1005

Ser Ala Trp

Thr Pro Phe Asp Asn Lys lle Val Val Tyr Lys Gly Asp Val Tyr

1010

1015

1020
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Asn Met Asp Tyr
1025

Giy Asp lle GiIn
1040

Asn Thr GIn Leu
1055

Val Pro- Tyr Ser
1070

Glu Arg Gly Ala
1085

le Ala Thr Asn
' 1100

Ile Pro Ile Ser
1115

Val Asp Ala Pro
1130

Cys Thr
1145

His Ser

Thr Ala Ser Lys

1160

Ala Val
1175

Thr lle

Gln Leu GIn Ile

1190

Arg Val
1205

Gin Val

His Pro Pro Lys

1220

Pro

Ser

Val

Gin

Ser

Pro

Ile

Ser

Ser

Lys

176 /212

Pro Phe Gly Ala Giy Arg Pro Gly Gin Phe

1030

Arg Thr Pro Glu Ser Lys
1045

Leu Gin Arg Pro Ala Ala
1060

Ala Pro Ser Gly Phe Lys
1075

Leu Gin His Thr AIa'Pro
1090

Val Arg Ala Val Asn Cys
1105

Asp Ile Pro Asp Ala Ala

Val

Asp

Gly

1120

Thr
1135

Asp Met Ser Cys

Phe Gly Gly Val Ala
1150
Lys Cys Ala Val His
1165

Arg Glu Ala Asp Val Glu Val

Ser

Cys

Asp

Phe

Ser

His

Thr Leu Gly Val Gln Asp

1235

1180

Ser Thr Ala Leu Ala

1195

Thr
1210

Gin Val His Cys

I1e Val Asn Tyr Pro

1225

Ile Ser Thr Thr Ala
1240

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
Ile Ile Lys Tyr
1155

Ser- Met Thr Asn
1170

Glu Gly Asn Ser
1185
Ser Ala Glu Phe
1200

Ala Ala Ala Cys
1215 '

Ala Ser His Thr
1230

Met Ser Trp Val
1245

Gin Lys 1le Thr Giy Gly Val Gly Leu Ile Val Ala Val Ala Ala

1250

1255

1260

PCT/JP2014/065166



Leu lle Leu lle Val Val Leu Cys Val Ser Phe Ser

1265

210>
Q11
212>
<213

40

DNA
<2207
223>

<400> 40

7533

Artificial

1270

tcgcgegttt cggtgatgac ggtgaaaace

cagettgtcet

ttggceeete

accatatgce

attceccatt

tacgccaget

tttecccagte

attgactagt

gttccgestt

cccattgaceg

acgtcaatgg

tatgccaagt

ccagtacatg

tattaccatg

acggegattt

tcaacgggac

gcgtgtaces

aggtcgacga

gtaageggat

tcegeacteg

gtgtgaaata

cagectgcac

ggcgaaagege

acgacgttgt

tattaatagt

acataactta

tcaataatga

gtggagtatt

acgcccecta

accttatggs

gtgatgcgat

ccaagtctecce

tttccaaaat

tgggagstct

tatceceggcc

gccgegagca

cttaactatg

ccgcacagat

aactgtteeg

geatgtecte

aaaacgacegsg

aatcaattac

cggtaaateg

cgtatgttce

tacggtaaac

ttgacgtcaa

actttcctac

tttggcagta

accccattga

gtcgtaacaa

atataagcag

gccaccatgg

17717212

VLP78_15 (CHI VLP 532 NPNAx25) Whole

tctgacacat
gacaagcceg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
ggegtcatta
ccecgcctgsc
catagtaacg
tgcccactte
tgacggtaaa
ttggcagtac
catcaatgeg
cgtcaatgeg
ctccgeccca
agctégttta

agttcatecce

Arg
1275

sequence

gecagectcece

tcagegecgce

gcagattgta

aaaataccgc

getecggece

aagttegeta

gacgcgtatt

gttcatagcce

tgaccgccca

ccaatagega

gcagtacatec

tggcccgect

atctacgtat

cgtggatage

agtttgtttt

ttgacgcaaa

gtgaaccgtce

gacgcaaact

His

gagacggtca
tcagcggsts
ctgagagtsec
atcagscgcc
tcttcactat
acgccagggt
ggcattgatt
catatatega
acgacccccg
ctttccattg
aagtgtatca
ggcattatec
tagtcatcac
gettteactc
ggcaccaaaa
tggegcegtag
agataactec

ttctataaca

PCT/JP2014/065166

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

1020

1080



gaaggtacca

cacgtccaca

ccatgcgcec

agaagaagca

cggctcaaaa

attgcatctt

ataaagtaat

tggcctttaa

agtctgatsgc

gagcagtgca

acagcgecas

CcCaacgaasgyg

aaattacccc

taaacactac

cggaaagcac

taaaagcatc

atgtctataa

cgteccacag

aaatccaget

tecgctatat

cttcagcacc

aaggagagac

acccgtteca

atggtaaaga

tagaggtgca

accccgacce
gaggcaggct
getacctcaa
ggcegeegcaa
gaagaagaaa
cgaagicaag
gaaaccagca
geggtegtet
ctcgaagttt
gtattcagga
accgatcttc
tgcecgcace
tgagggagce
attccectec
cttscgcatg
getgacttsc
agtcacaaga
ccctategca
ctctttecae
ggatagccat
gtecacgatc
gctgacagte
tcatgaacca
gttaccttec

tatgccccca

tgggccccac

gegcaactcs

cagaagcctc

aacgacccaa

ccaggccgta

catgaaggca

catgtgaagg

aaatacgatc

acccacgasga

geccggttca

gaCaacaaag

geectetecg

gaagagtgga

tctcagecsc

ctigaggaca

tctecccace

ccatatctag

ttggagcgca

atcgggataa

acgccagegg

accgeegacca

ggatttaces

cctgtgatag

agcacgtaceg

gatactccte

1787212

gccctacaat
cécagctgat
gcagaaatcg
agcaaaagaa
gggagagaat
aagtgatess
gaactatcga
ttgaatgtac
aacccgagsg
ctatcccsac
gacgeggtest
tggtgacete
gectcesgcecect
cttgcacacc
acgtgatgag
gccaaagacg
ctcattgtce
tcagaaatga
agacagatga
acgcggageg
tgggacactt
acagcagaaa
gtagggagag
tgcagagcac

accgcacgcet

tcaagtaatt
ctccgcagte
gaaaaacaag
gcaaccacca
gtgcatgaaa
ctacgcatac
caatgccgat
acagatacceg
gtactataac
gggtgcagsc
geccatcgtce
gaacaaagac
cccegtette
ctgetgctac
acccggatac
cagtactaag
tgactacesa
agcaacggac
cagccacgat
agccggattg
tattctcgce
gatcagccac
gttccactct
cgcteccact

gatgacgcag

agacctagac

aacaaattga
aagcaaagsc
caaaagaagc
attgaaaatg
ctggteegges
ctggctaaac
gtgcacatga
tggcatcace
aagccegegag
ctaggageeg
atcgtcacaa
tgcctgttag
gaaaaggaac
taccagctac
gacaafttta
gaagggcatt
ggaacgctea
tggaccaagc
cttgtaagga
cgatgcccga
acatgcacac
cgaccacaac
gctgaggaga

cagtctggca

PCT/JP2014/065166
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
atgctaaccc
.acgccaatcc
acgcgaacce
acgccggtes
ttgatcagte
tcccgcgcaa
caaacgtsac
aagtcaccat
aggaaccaas
ctactgages
tgtctacgaa
tgtaccccac
teggcacagc
taacaccagg
aggcggccéc
ggttecaggc
teccatgctsg
tgagcgceta
ttgtcaacag
tggaaccaac

cgtacgtgaa

cacagttaat
gaatgccaat
gaacgttgac
aaatgccaac
caacgcgaat
taatgcaaac
atccaacgag
ccatgctgca
cgctgaactc
ttecagagtsg
getgctgtat
ttaccacgag
tctggaggtc
cggtactgct
tatgactgta
agtgggaatg
aéccactgtt
atattacgag
tcttatccce
ctgtaagace
cgéacacgta
accgegttac
actgtcactt

gtactgtgst

179/

212

gggcagacgg tgcggtacaa gtgcaactegc

cccaacgega accccaacgc taaccccaac

ccaaacgcca
ccaaacgcca
cctaacecta
cccaacecca
ggactgacaa
gttactaatc
ggggaccgta
ccaaaagcaé
cctgaccatce
gagtggstaa
acttggssca
catastcacc
gtcattetat
tgtgtetsce
cecttectac
gctgcggcat
ctggccgcct
cteggcttttt
acagtgatcc
agccccatgg
gactacatca

acagcagagt

acccgaatec
accccaacgc
atcccaacsc
acccgaacgc
ccacagacaa
acaagaattg
aaggaaagat
gaaéccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat
cgstgeccte
cacggcgcag
tcagcctect
atctatggaa
tgatcgtcect
tagccgtaat
cgaacacgst
tgttggagat
cgtgcgagta

gCaaggacaa

caatﬁccaac
taatccaaac
aaatcccaat
taacccgaac
agtgatcaat
gcaatacaac
ccacatccca
agtaacttac
gtcttaccet
ggaggttacc
atacaagtac
aatcttgtac
gttcatgctt
atgcattaca
atgctscatc
cgaacagcag
gtgcaactgt
gagcatceet
gggagtaccg
ggagctacaa
caaaactgtc

gagcctacca

ggtegctece

gccaatccga

gcgaacccca

gccaacccta

gctaatccga

gctaatccca

aactgcaaaa

tccectttag

ttcccatteg

ggaaaaaacce

aacatggeac

ttgaccgtsc

tggecgeaga

tattatgagc

ctgtcgatge

ccatatgaat

agaacgacca

ccectgttet

ctgaaactct

geccacactg

tataagactc

tcagtcacct

atcccetece

gactacagct

PCT/JP2014/085168

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
ttgcatceec
aaggaaacaa
acgccaagtt
tggtgtacaa
gacaatttsag
agttegtact
ctgecttcaa
gttgccagat
tttccatcea
acatgtcats
tcaaatacac
ccattcgaga
cagccctgac
ccgcatgcca
gggtccagga
gattaattgf
ggcactaagg
cceecgtgce
aggaaattsgc
aggacagcaa
ctatgactce
cacacaacat

aactcacatt

tactggagtc

gcaattgagc

ctacagagcc

cattaccgta

tgtcgtagec

aggcgacgte

tgacattcaa

acagagsacca

gtattegctg

tgcgacaaac

cataccgegat

cgaagtacca

agctagcaag

agccgacgta

aagcgccgag

ccctccaaag

tatatccaca

tgctgttact

atctagatct

ttccttgace

atcgcattgt

gggggaggat

agcatggtca

acgagccegea

aattecgtte

tacccattta
gaggcacatg
cacaccgcat
gctgectacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggca
aaggaacgag
ccggtaagag
gegegccttta
geectgeacte
aaaggtaaat
gaagtagagg
tttcgcstac
gaccacatag
acggcaatgt
gcettaattt
getgtacctt
cteggaaggte
ctgagtagst
tgggaagaca
tagctgtttc
égcataaagt

cgctcactec

180/212

tetgeeeces

tagagaaatc

cggegtegse

ctaacggtga

ccgectggac

actacccacc

cggaaagtaa

cggtacatgt

gagcatcgct

ctgtaaattg

ctagggttsat

actcctecga

gtgcagtaca

ggaactccca

aagtgtacte

tcaattaccc

ctteggteca

taattgtsst

ctagttecca

ccactcccac

gtcattctat

atagcaggca

ctetetgaaa

gtaaagcctg

ccgettteca

cgectactac
tgaatcttec
gaagctccsc
ccatgccgte
acctttteac
ttttegceca
agacgtttat
accatactct
acagcacacg
cectgtggeg
cgatgcacce
cttteegeesc
ttcgatgacc
gctgcaaata
cacacaagta
agcatcacac
gaagattacg
gctatgcete
gecatctatt
tetcctttee
tctggggest
tgcteggeat
ttgttatccg
geggtgcctaa

gtcgggaaac

ttttecgace
aaaacagagt
gtcctttace
acagtaaagg
aacaaaatcg
ggaagaccag
gccaacactce
caggcaccat
gcaccgttcg
aacataccaa
tctgtaacesg
étcgccatca
aacgccgtta
tccttctcaa
cactgcgcag
accacccttg
geaggagtag
tcgtttagca
gttteccect
taataaaatg
geggtgeesac
geggtggsct
ctcacaattc
tgagtgagct

ctgtcegtace
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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

ccegcttecte

ctcactcaaa

tgtgagcaaa

tccatagect

gaaacccgac

ctectgttee

tggcectttc

agctgeecte

atcgtcttga

acaggattag

actacggcta

tcggaaaaag

tttttgttte

tcttttctac

tgagattatc

caatctaaag

aatgaaactg

tctgtaatga

ggtctgcgat

taaggttatc

gtttatgcat

cactcgcatc

gatcectgtt

atgaatcggc
gctcactgac
ggcgetaata
aggccageaa
ccgeecccct
aggactataa
gaccctgccs
tcatagctca
tetecacgaa
gtccaaccce
cagagcgageg
cactagaaga
agttggtagc
caagcagcag
geggtcteac
aaaaaggatc
tatatatgag
caatttattc
aggagaaaac
tccgactcegt
aagtgagaaa
ttctttccag
aaccaaaccg

daaaggacaa

caacgcgceg

tcectgeget

cggttateca

aaggccagea

gacgagcatc

agataccagg

cttaccggat

cgctgtaget

ceceecegtte

gtaagacacg

tatgtagece

acagtattte

tcttgatcce

attacgcgca

gctcagtgga

ttcacctaga

taaacttggt

-atatcaggat

tcaccgagsc

ccaacatcaa

tcaccatgag

acttgttcaa

ttattcattc

ttacaaacag
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ggagageces
cegtegttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgttteccee
acctgtecec
atctcagttc
agccegaccg
acttatcecc
gtgctacaga
gtatctgcec
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa

ctgacagtta

tatcaatacc

agttccatag
tacaacctat
tgacgactga
caggccagcee
gtgattgcec

gaatcgaatg

tttgcgtatt
gctgcgscea
ggataacsgca
ggccgegtts
acgctcaagt
tggaagctce
ctttcteect
getstagstc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctest
atctcaagaa
acgttaageg
ttaaaaatga
gaaaaactca
atatttttsa
gatggcaaga
taafttcccc
atccegtgag
attacgctcg
ctgagcgaga

CaaCCggCsc

gggcectcett -

gcggtatcag
ggaaagaaca
ctegcgtttt
cagaggtgec
ctcgtgcect
tcgggaagesg
gttcgctcca
tccggtaact
gccactggta
tggteeccta
ccagttacct
agcggtgstt
gatcctttga
attttegtca
agttttaaat
tcgagcatca
aaaagccgtt
tcctesgtate
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacec

aggaacactg
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5640
5700
5760
5820
5880
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6000
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6240
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ccagegcatc aacaatattt tcacctgaat caggatattc ttctaatacc tegaatgctg 7020
ttttcccagg gatcgcagte gtgagtaacc atgeatcatc aggagtaceg ataaaatact 7080
tgatggtceg aagaggcata aattccgtca gecagtttag tctgaccatc tcatctgtaa 7140
catcattggc aacgctacct ttgccatgtt tcagaaacaa ctctggeeca teggecttcc 7200
catacaatcg atagattgtc gcacctgatt geccgacatt atcgegagee catttatace 7260
catataaatc agcafccatg ttggaattta atcgcgecct agagcaagac gtttccestt 7320
gaatatggct catactcttc ctttttcaat attattgaag catttatcag géttattgtc 7380

tcatgagcge atacatattt gaatgtattt agaaaaataa acaaatagegeg gttccgcgca 7440

catttcccce aaaagtgeca cctgacgtct aagaaaccat tattatcatg acattaacct 7500
ataaaaatag gcgtatcacg aggcccttte gte 7533
210> 41

211> 1353

212> PRT

<213> Artificial

220>
<223> VLP78_15 (CH! VLP 532 NPNAx25) amino acid sequence

<400> 41

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

Arg Pro Trp Ala Pro Arg Pro Thr 1le GIn Val lie Arg Pro Arg Pro
20 25 30

Arg Pro Gin Arg Gin Ala Gly GIn Leu Ata Gln Leu [le 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
100 105

Cys Ile Phe Glu Val Lys His Glu Gly Lys
115 120

Leu Val Gly Asp Lys Val Met Lys Pro Ala
130 135

Asp Asn Ala Asp Leu Ala Lys Leu Ata Phe
145 150

Asp Leu Glu Cys Ala GIn Ile Pro Val His
165 170

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

Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr
195 200

Lys Pro Gly Asp Ser Gly Arg Pro lie Phe
210 215

Val Ala lle Val Leu Gly Gly Ala Asn Glu
225 230

Ser Val Val Thr Trp Asn Lys Asp lle Val
245 250

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro
260 265

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

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met
290 295

Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Ala
305 310

His Arg Gin Arg Arg Ser Thr Lys Asp Asn
325 330

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp
340 345

Cys His Ser Pro Ile Ala Leu Glu Arg lle

183 /212

Met Lys lle Glu Asn Asp
10

Val Met Gly Tyr Ala Cys
125

His Val Lys Gly Thr [le
140

Lys Arg Ser Ser Lys Tyr
155 160

Met Lys Ser Asp Ala Ser
175

Tyr Asn Trp His His Gly
190

Ile Pro Thr Gly Ala Gly
205

Asp Asn Lys-Gly Arg Val
220

Gly Ala Arg Thr Ala Leu
235 240

Thr Lys lle Thr Pro Glu
255

Val Leu Cys Leu Leu Ala
270

Cys Thr Pro Cys Cys Tyr
285

Leu Glu Asp Asn Val Met
300

Ser Leu Thr Cys Ser Pro
315 320

Phe Asn Val Tyr Lys Ala
' 335

Cys Gly Glu Gly His Ser
350

Arg Asn Glu Ala Thr Asp
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35 360 365

Gly Thr Leu‘Lys {1e GIn Val Ser Leu Gin tte Gly 1le 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 Vél Arg Thr Ser Ala Pro Cys
405 410 415

Thr 1le 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 A5

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 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 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 Ala Asn Pro Asn Val Asp Pro Asn
545 550 h55 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
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Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser Asn Glu Gly Leu

625

Thr Thr Thr

Ala Ala Val

Pro Arg Asn

675

Phe Pro Leu
690

Thr Val Thr
705

His Pro Thr

His Glu Glu

Thr Glu Gly
755

Trp Pro Gin
770

Ile lle Leu
785

Val Ser Val

Gly Met Cys

“Asp
Thr
660
Ala
Ala
Tyr
Leu
Trp
740
Leu
Met
Tyr

Ala

Val
820

630 635 640

Lys Val Ile Asn Asn Cys Lys Ile Asp Gin Cys His
645 650 655

Asn His Lys Asn Trp Gln Tyr Asn Ser Pro Leu Val
665 670

Glu Leu Gly Asp Arg Lys Gly Lys Ile His Ile Pro
680 685

Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro
695 700

Gly Lys Asn GIn Val Thr Met Leu Leu Tyr Pro Asp
710 715 720

Leu Ser Tyr Arg Asn Met Gly GIn Glu Pro Asn Tyr
725 730 735

Val Thr His Lys Lys Glu Val Thr Leu Thr Val Pro
745 750

Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr
760 765

Ser Thr Asn Gly Thr Ala His Gly His Pro His Glu
775 780

Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val lle
790 _ 795 800

Ser Phe Val Leu Leu_Ser Met Val Gly Thr Ala Val
805 810 815

Cys Ala Arg Arg Arg Cys lle Thr Pro Tyr Glu Leu
825 830

Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val

835

Arg Thr Thr
850

Lys

840 845

Ala Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp
855 860

Asn Glu Gin Gin Pro Leu Phe Trp Leu GIn Ala Leu Ile Pro Leu Ala

865

870 875 880
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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 lle Gly Ala His Thr Val
900 905 910

Ser Ala Tyr Glu His Val Thr Val ile 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 Ata 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

Tre Thr Pro Phe Asp Asn Lys Ile 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 Giu Ser Lys Asp Val Tyr
1115 1120 : 1125

Ala Asn Thr Gln Leu Val Leu GIn Arg Pro Ala Ala Gly Thr Val
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His

Lys

Gin

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

1130

Val
1145

Glu Arg Gly Ala
1160

Ser

1135

1150

Leu
1165

lle Ala Thr Asn Pro Val

1175

1180

[le Pro lle Ser Ite Asp

1190

1195

187 /212

Pro Tyr Ser Gin Ala Pro Ser Gly Phe

GIn His Thr Ala

Arg Ala Val Asn

Ile Pro Asp Ala

Val Asp Ala Pro Ser Val Thr Asp Met Ser

1205

1210

Cys Thr His Ser Ser Asp Phe Gly Gly Val

1220

Thr
1235

1225

1240

Ala Ser Lys Lys Gly Lys Cys Ala Val

Ala Val Thr lle Arg Glu Ala Asp Val Glu

1250

GIn Leu GIn Ile
1265

Arg Val Gln Val
1280
His
1295

Thr
1310

GIn
1325

Leu
1340

210> 42

Q115
212>
CAK):

7329
DNA
Artificial

Ser

Cys

1255

Phe
1270

Ser
1285

Pro Pro Lys Asp His

1300

Leu Gly Val Gin Asp

1315

1330

Ile Leu Ile Val Val

1345

Ser Thr Ala Leu

Thr Gin Val His

Ile Val Asn Tyr

{te Ser Thr Thr

Lys Ile Thr Giy Gly Val Gly Leu lle

Leu Cys Val Ser

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

Ala
1230

lle Ile Lys

His Ser Met Thr

1245

Val
1260

Glu Gly Asn

Ala Ser Ala Glu

1275

Cys Ala Ala Ala
1290

Pro Ala Ser His
1305

Ala Met Ser Trp
1320

Val
1335

Ala Val Ala

Phe Ser Arg His
1350
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<220>

188/212

<223> VLP74_25 (VEEV VLP 519 NPNAx6) Whole

<400> 42
tcgcecattt

cagcttgtct
ttgecgests
accatatgcg
attceccatt
tacgccagct
tttcccagte
attgactagt
gttccgestt
cccattgacg
acgtcaateg
tatgccaagt
ccagtacatg
tattaccatg
acgeggattt
tcaaégggac
gegtgtacgs
aggtcgacga
caatgcccta
cttttctasc
aacgcegeea

aaaaacagaa

cggtgatgac
gtaagcggat
tcggeectee
gtgtgaaata
caggctgcsc
ggcgaaages
acgacgttst
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgecccecta
accttatgegs
gtgatgcgst
ﬁcaagtctcc
tttccaaaat
tgggaggtct
tatcgcgecc
tcecaacccg
gatgcagstg
cgcgccacct

agge88eagsc

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
aactgttgesg
ggatgtects
aaaacgaceg
aatcaattac
cggtaaatag
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
ttteggcagta
accccattga
gtcgtaacaa
atataagcag
gccaccatgt
ttcegceecce
caggaattaa
gaggggccat

Caagggaaga

tctgacacat
gacaagcccg
cggcatcaga
gcegtaaggag
aagggceatc
caaggcgatt
ctagtgaatt
geggtcatta
ccegectgsc
catagtaacg
tgcccactte
tgacggtaaa
ttegcagtac
catcaatggg
cetcaatgse
ctcegcccca
agctcgttta
tccegtteca
cgcgcagece
cccgctegat
ccgctaataa

dgaagaagaa

sequence

gcagctecceg
tcagggcece
gcagattgta
aaaataccac
ggtecggsce
aagttgesta
gacgcgtatt
gttcatagce
tgaccgccca
ccaataggga
geagtacate
tggcccgect
atctacgtat
cgtggatagc
agtttetttt
ttgacgcaaa
gtgaaccstc
gccaafgtat
ctagttccce
gectaacctg
accgaagaag

cCaagggaag

gagacggtca
tcagcggste
ctgaéagtgc
atcagscscc
tcttcgctat
acgccagest
gecattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
gecattatac
tagtcatcgc
ggtttgactc
ggcaccaaaa
teggcegtag
agataactec
ccgatgcagc
agaaccgacc
acgttcaagc
gaggcctceec

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

1020 .
1080
1140
1200
1260

1320



agacagggcc
caggcaagag
tggaagggaa
atgtggaagg
aatacgatct
cccatgagaa
gecgtttcac
ataaccaggg
ccctttcast
gcgagcaatg
ctcaaccacc
acgttgacaa
aaaggagatc

gatgcatcag

. gcgacggsgca

ccggcaactt
cactacatca
atttcctgct
ccgtcagaca
tctatactca
cacagaacag
tegtttcctt
atgctaaccc
tgacacctcc

ccgagaccat

gcctaatecg

acagcgcatg

gataaacggc

caagatcgac

tgagtatgca

acCccCaaggc

ggtgccgaaa

acggetestc

cgtcatgtss

gicactasgtse

aatttgctac

cccggectac

caccgaggag

atgtecagtt

cgacggttat

daaageggcageg

agtgtcactc

teccagetec

cteetgcteg

tcecccagaa

aggagcttat

gagcgegcagt

aaatgccaac

teatgggact

CaaCaagdca

aaggcacaga
gtcatgaaat
tacgcttsete
aacgacgttc
gatgtgccac
tattacagct
ggagttegeg
getattgtac
aacgagaageg
accaccatst
gacagaaaac
gatgagctgc
ctgtttaatg
gggagetgcce
gttagacttc
accatgcest
tatacatctc
ccggcasggse
gtgccgtatg
cacggagtag
gtcgagatgc
tccggaggaa
ccaaacgcca
agcgcccteg

aaacagttca
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atggaaacaa

tggaatctga

tggtcegagy

tegccgeact

agaacatgcg

ggcatcatee

Ccaagggaga

tgggagetsat

gagttaccgt

gtctgctese

cagcagagac

tggaagcage

agtataagct

atagtccaat

agacttcctce

atgacatgeca

geeegtgtea

actccatcac

aagtgaaatt

agcaagegtg

acctcccesg

acccgaatgc

accccaacsgc

tegaatgcea

gccagtgcac

gaagaagacc

caagacgttc

gaagttattc

taagacgaag

geccgataca

agcagtccaa

cagcggacsga

gaatgaagga

gaagtatact

caatgtgace

tttggccatg

tgttaagtec

aacgcgcecect

agcaatceag

gcagtatgsc

cegggaccatt

cattgtegat

catggaattt

taatcctgta

ccaagtctac

ctcagaagtg

caatcccaac

tggtggatce

gtgteecgec

daagaaggag

aaCaagaaac

ccaatcatgt

aggccgatgc

aaagcatcca

ttcaaataca

tatgaaaatg

cccattctge

tctaggacag

ccagagaact

ttcccatete

ctcagcgtta

cccggaagga

tacatggcca

gcagtaaaga

ctggattcct

aaagagatac

gggcacggtt

aagaaagatt

ggcagagaac

gcacatgatg

gacagcagtt

gcgaacccca

tcagtcacceg

acaaagatct

cagtgcagag
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1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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2220
2280
2340
2400
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2580
2640
2700
2760

2820



catatcggct
gagccacctt
tecctctagc
accctaagaa
acgagctcat
ttetatgges
cacatgesct
tcctgesttt
tgttttgcag
taccatttte
agtccttgga
ctctegccec
ttttagtcat
gccaagegeg
tcagcataac
gccactacaa

ctccaactta

gcagaacgat
aaaaggaaaa
accagaacct
tcccacatat
atctgaacca
aaaccacccg
accgcacgag
gtcaatttet
atcaagagtt
tctggctstsy
tcacctateg
cttgatcgta
ggccgecace
aatctcgtat
accaacaaag
aacaggaatg

caggcctgat

aagtgggtget

ctecatgtcc

atgataacct

ctaatcacce

gctgttagea

ccgaaaaggt

gtgataacte

geegecatte

gegtgcectaa

ctttectace

aacaataacc

gtgactcecc

gcagscscce

aacactatag

atcaagctga

gattcaccag

gaacagtgca

geggtegetge atattgettt tgcgacactg

tgaaatctga cgactgcctt gcggatcatg

tgcaggcgtt cctcaacatc acagtgggag

atggagaaac tcctgtgaat ttcaatesgg

ctteggacacc ctttgatcge aaaatcgtsc

ttcctgagta tggeecagga caaccaggag

caagctctga tctgtatgee aataccaacc

190/212

ataattctga

cattcttact

tcegtttcag

gccaacttgc

attttaccgt

tttgegcaca

attattacca

caaccgtttc

ctecttacce

cccgecactge

aacagatgtt

.tegctcagste

gcgectacea
tcaacagagc
taéctacagt
ccatcaaatg
aagtcttcac
agaacaccca
ctgaagcata
aacactctat
tcaaaataac
agtatgccgg
catttggaga

tagtgctaca

caaactgccc
ggcagacgec
atcagtgtca
teatgagcct
caccgaaaaa
ggaaacagca
cagataccct
cgttgcagcg
gctaacacct
écgggccgag
ctggattcaa
cgtgtecteat
gcacgceacc
aggctacgca
gaacttggag
ctecggatcet
aggggtttac
agtcagcaag
taaagcgcac
tgtgactacc
tgcaggtece
ggagatatat
tatacaatcc

gagacccaaa

aaagéagcgg
aaatgcaccg
ctgaaactgc
cactacacec
gegtgggast
cccggaaatce
atgtccacca
tctaccteec
aacgctagga
accacctgeg
ttectgatce
gtcgtgcctt
acgatgccea
ccactcccta
tacgtcacct
caggaatgca
ccgttcatgt
gcctacgtaa
acagcctcag
gtgtatgtea
ctttccacag
aattatgatt
agaacagtct

gcaggagcega
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2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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3720
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3900
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4020
4080
4140
4200

4260



tccacgtece
catcattgaa
aaaactgtec
geatgtcaga
cttccgactt
cagtccatgt
aagggtcesc
tatgcacatc
cacaccctca
ggttaacatc
ctattgteec
teccttctag
aaggteccac
gtaggtgtca
aagacaatag
tetttectat
taaagtgtaa
cactgcccec
gcgceeggag
tgcgctcast
tatccacaga
_ccaggaacce
agcatcacaa
accaggcgtt

ccgeatacct

atacactcag
atttaccecc
tgtageetca
aacaccgaca
tegtegeatc
gccatcageg
gactatccat
atatgttacg
gtatcacgcc
cctgcteesa
catgtacstg
tteccagcca
tcccactgtce
ttctattctg
caggcatsct
gtgaaattgt
agcctgggst
tttccagtcg
aggcggttte
cettcegcte
atcaggégat
taaaaaggcc
aaatcgacsc
tcceectegea

gtccgecettt

gcaccttcge
cctttcgsat
aftccattag
ctttcagcgg
gccacgsgtca
actgctaccc
ttctcgacceg
tgcaaagets
caaacattta
ggatcagccg
ctgaccaacc
tctettattt
ctttcctaat
gggestesss
gegeatgces
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgeac
cggcgagees
aacgcaggaa
gegttectes
tcaagtcaga
agctccctcg

ctcecttees
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gttttgagca
gcgaaatata
cctttgacat
ccgaatgcac
agtactcgsc
taaaagaagc
caaatatcca
attgtcaccc
cagccgegst
taattattat
agaaacataa
geeccteccce
aaaatgagga
teggecagega
tggactctat
caattccaca
tgagctaact
cgtgccagct
gctctteese
tatcagctca
agaacatgtg
cgtttttcca
ggtgecgaaa
tgcectctee

gaagegtesc

atggaagaaa

tacaaacccc

tcccgacece

tcttaacgag

cagcaagtca

agcagtcgag

cccgeagttce

cccgaaagac

gtcaaaaacc

aattggctte

ttaaggatct

cgteccttce

aattgcatcg

CagCcaagges

gegctcegagea

caacatacga

cacattaatt

gcattaatga

ttcctecegcte

ctcaaagecg

agcaaaagsc

taggctccege

cccgacagga

tgttccgacce

gctttcteat

gataaagctc
attcgcaccg
ttettcacca
tgcgtgtatt
ggcaagtacg
ctaaccgagc
aggctccaaa
catattgtga
gcgtegacst
gtectgacta
agatctgctg
ttgacccteg

cattgtctea

gaggattges:

tegtcatagc

gCccg8gaagca

gegttgcect

atcggccaac

actgactcgc

gtaatacggt

cagcaaaage

cccectgace

ctataaagat

cteccgctta

agctcacect
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4380
4440
4500
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4800
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5280
5340
5400
5460
5520
5580
5640
5700

5760




gtaggtatct
ccgttcagee
gacacgactt
taggcegtac
tatttegtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttegtctaa
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacasgg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcagcca
catgtttcag
ctgattgcce
aatttaatcg

ttcaatatta

cagttceste
cgaccgetsc
atcgccactg
tacagagttc
ctecgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgégcctga
cgaatgcaac
atattcttct
atcatcagga
gtttagtcte
aaacaactct
gacattatcg
cggcctagag

ttegaagcatt

taggtcgttc
gecttatceceg
gcagcagcca
ttgaagtest
ctgaagccag
gctegtagce
caagaagatc
taagegattt
aaatgaagtt
aactcatcga
ttttgaaaaa
gcaagatcct
ttccecteat
ggtgagaatg
cgctegtcat
gcgagacgaa
cggcgcagega
aatacctgga
gtécggataa
accatctcat
ggcgcatcsae
cgagcecatt
caagacgttt

tatcaggstt

192/212

gcteccaaget

gtaactatcg

ctggtaacag

ggcctaacta

ttaccttceg

gtegttttit

ctttegatctt

tggtcatgag

ttaaatcaat

gcatcaaatg

geegtttetg

ggtatcggtce

caaaaataag

gcaaaagttt

caaaatcact

atacgcgatc

acactgccag

atgctgtttt

aatgctteat

ctetaacatc

gcttcccata

tatacccata

cccgttgaat

attetctcat

gggctgtate
tcttgagtec
gattagcaga
cggctacact
aaaaagastt
tetttgcaag
ttctacgseg
attatcaaaa
ctaaagtata

aaactgcaat

‘taateaagga

tgcgattcce

gttatcaaset

atgcatttet

cegcatcaacc

gctgttaaaa

cgcatcaaca

cccagggatc

ggtcggaaga

attggcaace

caatcgatag

taaatcagca

atgegctcata

gagcggatac

cacgaaccce
aacccgetaa
gcgaggtatg
agaagaacag
ggtagetcett
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagfggtga
ggcataaatt
ctacctttec
attgtcsgcac
tccatgttes
ctctteecttt

atatttgaat

PCT/JPR2014/065166

»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 PCT/JP2014/065166

gtatttagaa aaataaacaa atagegsttc cscgecacatt tccccgaaaa gtegccacctg 7260
acgtctaaga aaccattatt atcatgacat taacctataa aaataggcet atcacgaggc 7320
cctitegte 7329
210> 43

211> 1285

<212> PRT

213> Artificial

<2207
<223> VLP74_25 (VEEV VLP 519 NPNAx6) amino acid sequence

<400> 43

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 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
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 lle 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



1947212

‘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 ‘ 215 220

Asp Ser Gly Arg Pro 1le Leu 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 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 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 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 Ile Val Asp Gly His Gly Tyr
420 425 430

PCT/JP2014/0851¢66



Phe Leu
435

Lys Lys
450

Phe Asn
465

Val Glu

Ala Tyr Val

Val Ser Leu

515

Ala Asn
530

Pro

Ala Gly
545

Gly
Leu Val Glu
Lys Thr

Lys

Leu
595

Tyr Arg

Lys Ala Ala

610

Leu Ala Asp
625

470

GIn Ala Cys GlIn

485

Glu Met His
500

Ser Gly Ser

Asn Ala Asn

Ser Ser Val

550

Cys Glu Cys
565

GIn Phe Ser
580

Gln Asn Asp

Gly Ala Thr

Gly Lys Cys
630

Asp Ser Val Arg His

455

Pro Val Gly Arg Glu

Val

Leu

Ser

Pro

535

Thr

Gly

Gin

Lys

Leu
615

Thr

Thr Phe Gly Phe Arg Ser Val

645

Thr Tyr Leu Ile Thr Arg Gln

660

440

Ser Cys Ser
Leu Tyr Thr
Tyr Ala His

490

Pro Gly Ser
505

Gfy Gly Asn
520

Asn Ala Asn
Val Thr Pro
Gly Thr Lys

570

Cys Thr Lys
585

Trp Val Tyr
600

Lys Gly Lys
Val Pro Leu

Ser Leu Lys
650

Leu Afa Asp
665

Glu Leu Ile Ser Glu Pro Ala Val Arg Asn

675

Gly Trp Glu Phe Val Trp Gly Asn Hjs Pro Pro

680

195/212

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

Val Pro Tyr Glu Val Lys

460

His Pro Pro Glu His Gly

475

Asp Ala

Glu Val

Pro Asn

Pro Asn

540

Pro Asp
555

Ile Ser

Lys Glu

Asn Ser

His
620

Leu

Ala
635

Pro

Leu His

Glu.Pro

Phe Thr

480

GIn Asn Arg Gly

495

Asp Ser Ser Leu

510

Ala Asn Pro Asn

Ala Asn Pro Asn

Gly Thr Ser Ala

560

Glu Thr Ile Asn

575

GIn Cys Arg Ala

530

Asp Lys Leu Pro

Val Pro Phe Leu

Glu Pro Met 1le

640

Pro Lys Asn Pro

655

His Tyr Thr His

670

Val Thr Glu Lys

Lys Arg Phe Trp Ala

PCT/0P2014/085166




690 695

GIn Glu Thr Ala Pro Gly Asn
705 710

Thr His Tyr Tyr His Arg Tyr
725

Ile Cys Ala Ala |le Ala Thr
740

Phe Cys Arg Ser Arg Val Ala
755

Asn Ala Arg Ile Pro Phe Cys
770 775

Ala Arg Ala Glu Thr Thr Trp
785 790

Asn GIn Gin Met Phe Trp lle
805

Ile Val Val Thr Arg Leu Leu
820

Leu Val Met Ala Gly Ala Ala
835

Thr Met Pro Ser Gin Ala Gly
850 855

Ala Gly Tyr Ala Pro Leu Pro
865 870

Leu Ile Pro Thr Val Asn Leu
885
Gly Met Asp Ser Pro Ala lle
900

Pro Thr Tyr Arg Pro Asp Glu
915

Pro Phe Met Trp Gly Gly Ala
930 935

196

Pro His Gly Leu

715

Pro Met Ser Thr
730

Val Ser Val Ala
745

Cys Leu Thr Pro
760

Leu Ala Val Leu
Glu Ser Leu Asp
795

Gln Leu Leu lle
810

Arg Cys Val Cys
825

Gly Ala Gly Ala
840

I1e Ser Tyr Asn
ile Ser [le Thr
875

Glu Tyr Val Thr
890

Lys Cys Cys Gly
905

GIn Cys Lys Val
920

Tyr Cys Phe Cys

/212

700

Pro His Glu Val 1le
720

[le Leu Gly Leu Ser
735

Ala Ser Thr Trp Leu
750

Tyr Arg Leu Thr Pro
765

Cys Cys Ala Arg Thr
780

His Leu Trp Asn Asn
800

Pro Leu Ala Ala Leu
815

Cys Val Val Pro Phe
830

Tyr Glu His Ala Thr
845

Thr 1le Val Asn Arg
860

Pro Thr Lys Ile Lys
880

Cys His Tyr Lys Thr
895

Ser Gln Glu Cys Thr
910

Phe Thr Gly Val Tyr
925

Asp Thr Glu Asn Thr
940

Gln Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp

945 950

955

960

PCT/JP2014/065166



1977212

His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser Val Gln Ala Phe Leu
965 970 975

Asn lle Thr Val Gly Glu His Ser lie 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 » 1020

Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
1025 1030 1035

Gln 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 lle 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 [le 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 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 Ala Thr Leu Lys Glu Ala Ala Val Glu
1175 1180 1185

Leu Thr Glu Gln Gly Ser Ala Thr lle His Phe Ser Thr Ala Asn
1190 1195 1200

PCT/IP2014/065166
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Ile His Pro Glu Phe Arg Leu GIn Ile Cys Thr Ser Tyr Val Thr

1205

Cys Lys Gly Asp Cys His
1220

Pro GIn Tyr His Ala GlIn
1235

Afa Trp Thr Trp Leu Thr
1250

Ile Ile 1le Gly Leu Val
1265

Leu Thr Asn GIn Lys His
1280

210> 44
21> 20
<212> PRT

1210 1215

Pro Pro Lys Asp His lle Val Thr His
1225 1230

Thr Phe Thr Ala Ala Val Ser Lys Thr
1240 1245

Ser Leu Leu Gly Gly Ser Ala Val lle
1255 1260

Leu Ala Thr lle Val Ala Met Tyr Val
1270 1275

Asn
1285

<213> Plasmodium falciparum

<400> 44

Glu Tyr Leu Asn Lys lle GIn Asn Ser Leu Ser Thr Glu Trp Ser Pro

1 5

Cys Ser Val Thr
20

210> 45

Q11> 20

<212> PRT

<213> Plasmodium yoelii

<400> 45

Tyr Asn Arg Asn lle Val Asn Arg Leu Leu Gly Asp Ala Leu Asn Gly

1 5
Pro Glu Glu Lys
20

<210> 46
211> 30

10 15

10 . 15

PCT/UP20G14/065165



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

11> 90

<212> DNA

213> Artificial

220>
<223> VLP74 insert

<400> 47
tccggaggaa acccgaatge caatcccaac gcgaacccca atgctaaccc aaatgccaac

ccaaacgcca accccaacge tggtggatce
<210> 48

211> 106

212> PRT

<213> Artificial

<220
<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

PCT/IP2014/065166
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950
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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

Q10> 49

Q11> 318

<212> DNA

213> Artificial

220>

<{223> VLP74 insert

<400> 49

tcceggaggaa acccgaatge caatcccaac gcgaacccca acgctaacce caacgccaat 60
ccgaatgcaa acccgaacgt tgacccaaac gccaacccga atgccaatcc caacgegaac 120
cccaatgcta acccaaatgc caacccaaac gccaacccca acgctaatcc aaacgccaac 180
cctaacgcca atcccaacge gaatcctaac gctaatcceca acgcaaatcce caatgctaat 240
ccgaacgcga accctaatge aaaccccaac gccaacccga acgctaaccc gaacgctaat 300
cccaacgcce gtggatce 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 lle
20 25 30



Ala Leu Glu Arg |le Arg Asn Glu Ala Thr

35

40

GIn Val Ser Leu GIn Ile Gly lle Lys Thr

50

Thr Lys Leu
65

Ala Gly Leu

Met Gly His

Val Gly Phe

115

Phe His His
130

Pro GIn His
145

Ala Ala Thr

Asp Arg Thr

Asn Gly Gin
195

Asn Pro Asn
210

Asn Pro Asn
225

Thr Thr Asp

Ala Val Thr

55

Arg Tyr Met Asp Ser His Thr

Leu

Phe

70

Val
85

Arg Thr

Ile Leu Ala

100

Thr
Glu
Gly
Ala
Leu
180
Thr
Ala
Ala

Lys

Asn
260

Asp Ser Arg

Pro Val
135

Pro

Glu Leu
150

Lys

Glu Glu Ile

165

Met Thr GIn

Val Arg Tyr

Pro Asn
215

Asn

Pro Asn
230

Asn

Val lle Asn
245

His Lys Asn

Arg Asn Ala Glu Leu Gly Asp

275

Ser Ala Pro
90

Arg Cys Pro
105

Lys lle Ser
120

Ile Gly Arg

Pro Cys Ser

Glu vdl His
170

Gln Ser Gly
185

Lys Cys Asn
200

Ala Asn Pro

Ala Gly Gly

Asn Cys Lys

250

Trp Gln Tyr
265

Arg Lys Gly
280

201/212

Asp Gly Thr
45

Asp Asp Ser
60

Pro Ala Asp
75

Cys Thr lle

Lys Gly Glu

His Thr Cys

125

Glu Arg Phe

140

Thr Tyr Val
155

Met Pro Pro

Val Lys

Asn

Gly Gly
205

Cys

Ala Asn
- 220

Asn

Ser Asn Glu

235

[le Asp Gln
Ser Pro

Asn

Ile His
285

Lys

Leu Lys Ile

His Asp Trp

Ala Glu Arg

80

Thr Gly Thr
95

Thr Leu Thr
110

Thr His Pro

His Ser Arg

GIn Ser Thr

160

Asp Thr Pro
175

Ile Thr Val
190

Ser Gly Gly

Pro Asn Ala

Gly Leu Thr

240

Cys His Ala
255

Leu Val Pro
270

Ile Pro Phe

PCT/JP2014/065166



202 /212

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
305 ' 310 315

Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gin Glu
325 330

Glu Glu Tro Val Thr His Lys Lys Glu Val Thr Leu
340 345

Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro
355 360

Pro GIn Met Ser Thr Asn Gly Thr Ala His Gly His
370 375 380

Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr
385 390 395

Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly
405 110

Met Cys Val Cys Ala Arg Arg Arg Cys Ile Thr Pro
420 425

Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu
435 440

Thr Thr Lys Ala
450

<210> 51

Q11> 439

<212> PRT

213> Artificial

<2205
<223> CHIKV E1

<400> 51

Tyr Pro

Pro Asn

Thr Val
350

Tyr Lys
365

Pro His

Val Val

Thr Ala

Tyr Glu

430

Cys Cys
445

Asp His
320

Tyr His
335

Pro Thr

Tyr Trp

Glu lle

Ile Val

400

Val Gly
415

Leu Thr

Val Arg

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

PCT/UP2014/065166



Leu Gin Ser
35

Cys Glu Tyr
50

Thr Ala Glu
65

Phe Thr Gly
Asp Ala Glu
Ser Cys Lys

115

Ala Ser Ala
130

Ala Ala Tyr
145

Phe Val Val
Ile Val Val

Gly Ala Gly
195

Glu Ser Lys
210

Ala Ala Gly
225

Lys Tyr Trp

Phe Gly Cys

Val Gly Asn
275

Val

Lys

Cys

Val

Asn

100

Thr

Lys

Ala

Gly

Tyr

180

Arg

Asp

Thr

Leu

GIn

260

Ile

2037212

Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr lle Thr

40

Thr Val Ile Pro Ser Pro Tyr Val

55

Lys Asp Lys
70

Tyr Pro Phe
85

Thr Gln Leu

Glu Phe Ala

Leu Arg Val

135

Asn Gly Asp
150

Pro Met Ser
165

Lys Gly Asp

Pro Gly GIn

Val Tyr Ala

215

Val His Val
230

Lys Glu Arg
245

Ile Ala Thr

Ser

Met

Ser

Ser

120

Leu

His

Ser

Val

Phe

200

Asn

Pro

Gly

Asn

60

Asp Tyr
75

Leu Pro

Trp Gly Gly Ala

90

Glu Ala
105

His Val

Ala Tyr Arg Ala

Tyr GIn Gly Asn

140

Thr Val
155

Ala Val

Ala Trp Thr Pro

170
Tyr Asn Met Asp
185

Gly Asp Ile GIn

Thr Gln Leu Val

220

GIn Ala
235

Tyr Ser

Ala Ser
250

Leu Gln

Pro Val Arg Ala
265

Pro Ile Ser |le Asp lle Pro Asp

280

45

Lys

Ser

Tyr

Glu

His

125

Asn

Lys

Phe

Tyr

Ser

205

Leu

Pro

His

Val

Ala

285

Cys Cys Gly

Cys Lys Val

80

Cys Phe Cys
95

Lys Ser Glu
110

Thr Ala Ser

[le Thr Val

Asp Ala Lys

160
Asp Asn Lys
175

Pro Pro Phe
190

Arg Thr Pro

GIn Arg Pro

Ser Gly Phe

240

Thr Ala
255

Pro

Asn Cys Ala
270

Ala Phe Thr
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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 Ile lfe 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 lle Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser GIn Leu
340 345 350

GIn Ile 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 Ile Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val GIn
385 390 395 400

Asp lle Ser Thr Thr Ala Met Ser Trp Val GIn Lys lle Thr Gly Gly
405 410 415

Val Gly Leu lle Val Ala Val Ala Ala Leu Ile Leu Ile Val Va1 Leu
420 . 425 430

Cys Val Ser Phe Ser Arg His
435

210> 52

211> 261

<212> PRT

213> Artificial

<220>
223> CHIKV capsid

<400> 52

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 Ile GIn Val lle Arg Pro Arg Pro
20 25 30

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




Asn Lys Leu Thr Met
50

Arg Lys Asn Lys Lys
65

Pro Lys GIn Lys Lys

85

Lys Lys Pro Gly Arg
100

Cys Ile Phe Glu Val
115

Leu Val
130

Gly Asp Lys

Asp Asn Ala Asp Leu
145

Asp Leu Glu Cys Ala
165

Lys Phe Thr His Glu
180

Ala Val GIn Tyr Ser

195

Lys Pro Gly Asp Ser
210

Val Ala Ile Val Leu
225

Ser Val Val Thr Trp
245

Gly Ala Glu Glu Trp
260

210> 53

211> 453

<212> PRT

213> Artificial

205/212

Arg Ala Val Pro Gln GiIn
55

GIn Arg GIn Lys Lys GIn
70 75

GIn Pro Pro GIn Lys Lys
90

Arg Glu Arg Met Cys Met
105

Lys His Glu Gly Lys Val
120

Val Met Lys Pro Ala His
135

Ala Lys Leu Ala Phe Lys
150 155

GIn Ile Pro Val His Met
170

Lys Pro Glu Gly Tyr Tyr
185

Gly Gly Arg Phe Thr lle
200

Gly Arg Pro lle Phe Asp
215

Gly Gly Ala Asn Glu Gly
230 235

Asn Lys Asp lle Val Thr
250

Lys Pro Arg Arg Asn
60

Ala Pro Gln Asn Asp
80

Pro Ala Gin Lys Lys
’ 95

Lys Ile Glu Asn Asp
110

Met Gly Tyr Ala Cys
125

Val Lys Gly Thr Ile
140

Arg Ser Ser Lys Tyr
160

Lys Ser Asp Ala Ser
175

Asn Trp His His Gly
190

Pro Thr Gly Ala Gly
205

Asn Lys Gly Arg Val
220

Ala Arg Thr Ala Leu
240

Lys Ile Thr Pro Glu
255
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<223> VEEV E2-74 fusion protein

206 /212

Ser Thr Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr

220>
<400> 53
1
Ala Arg Cys
20

5

10

Ile Arg Cys Ala Val Gly Ser Cys His

25

Ile Glu Ala Val Lys Ser Asp Gly His Asp Gly Tyr

35

Thr Ser Ser Gin
50

40

Tyr Gly Leu Asp
55

Thr Met Arg Tyr Asp Met His Gly

65

GIn Val Ser Leu

Gly Tyr Phe Leu
100

Glu Phe Lys Lys

115

Val Lys Phe Asn
130

His Gly Val Glu

145

Arg Gly Ala Tyr

Ser
180

Ser Leu Val

Pro Asn Ala Asn

195

Pro Asn Ala Gly
210

Ser Ala Leu Val
225

70

Tyr Thr Ser Arg
85

Leu Ala Arg Cys
Asp Ser Val Arg
120

Pro Val Gly Arg
135

Gin Ala Cys GIn
150

Val Glu Met His
165

Leu Ser Gly Ser

Ser Ser Gly Asn
60

Thr Ile Lys Glu
75

Pro Cys His ile
90

Pro Ala Gly Asp
105

His Ser Cys Ser

Giu Leu Tyr Thr

140

Val Tyr Ala His
155

Leu Pro Gly Ser
170

Ser Gly Gly Asn

- 185

Pro Asn Ala Asn
200

Gly Ser Ser Val
215

Glu Cys Glu Cys
230

Pfo Asn Ala Asn
Thr Val Thr Pro
. 220

Gly Gly Thr Lys
235

Arg Pro Tyr Met
15

Ser Pro lle Ala
30

Val Arg Leu GIn
45

Leu Lys Gly Arg
Ile Pro Leu His
80

Val Asp Gly His
95

Ser lle Thr Met
110

Val Pro Tyr Glu
125

His Pro Pro Glu

Asp Ala Gin Asn
160

Glu Val Asp Ser
175

Pro Asn Ala Asn
190

Pro Asn Ala Asn

205

Pro Asp Gly Thr

Ile Ser Glu Thr
240
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Fle Asn

Arg Ala

‘Leu Pro

Phe Leu
290

Met
305

lle

Asn Pro

Thr His

Glu

Lys

Ala
370

Trp

Val
385

e

Leu Ser

Trp Leu

Thr Pro

Arg Thr
450

Q10>
211>
12>
213>

Lys Thr Lys GIn Phe Ser Gln Cys

245 250

Leu GIn Asn Asp Lys Trp
265

Arg
260

Tyr

Lys Ala Leu Lys

Ala Gly Ala Thr
275 ‘

280
Thr Val

Leu Ala Asp Gly Lys Cys

295
Thr Val Ser

Phe Gly Phe Arg Ser

310
Thr Leu lle Thr Arg Gin Leu
325 330

Tyr

Glu Ile Ser Glu Pro Ala Val

345

Leu
340

Glu Phe Val Trp Gly Asn
360

Gly Trp
355
Gln

Glu Thr Ala Pro Gly Asn Pro

375
Thr

His Tyr Tyr His Arg Tyr Pro

390

Ala Ala Ile Ala Thr Val
405 410

Ile Cys

Phe Cys
420

Arg Ser Arg Val Ala Cys
425

Asn Ala Arg lle Pro Phe Cys Leu
435 440

Ala Arg Ala

54

442

PRT
Artificial

207 /212

Thr Lys Lys Glu GIn Cys

255
Val Tyr Asn Ser Asp Lys
270
Leu His Val Pro
285

Gly Lys

Pro Leu Ala Pro Glu Pro

300

His Pro Lys
320

Leu Lys Leu

315
Glu

Ala Asp Pro His Tyr

335

Phe Thr Val Thr
350

Arg Asn

His Pro Pro Lys Arg Phe

365

His Gly Leu Pro His Glu

380

Met Ser Thr
395

lle Leu Gly
400

Ala Ala Ser Thr
415

Ser Val

Leu Thr Pro Tyr Arg Leu

430

Ala Val Leu Cys Cys Ala
445
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<2207
- <223> VEEV E1

<400> 54

1208/212

Tyr Glu His Ala Thr Thr Met Pro Ser Gln Ala Gly Ile Ser Tyr Asn

1

Thr
Pro
Cys
Ser
65

Phe
Asp
Asp
Val
Thr
145
Ile

e

Gly

5

10

15

11e Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser lle Thr

20

Thr Lys lle Lys
35

His Tyr Lys Thr
50

Gln Glu Cys Thr
Thr Gly Val Tyr
85

Thr Glu Asn Thr
100

Cys Leu Ala Asp
115

GIn Ala Phe Leu
130

Val Tyr Val Asn

Thr Ala Gly Pro

165

Val GIn Tyr Ala
180

Ala Gly GIn Pro

195

25

Leu Ile Pro Thr Val Asn Leu
40

Gly Met Asp Ser Pro Ala {le

55 60
Pro Thr Tyr Arg Pro Asp Glu
70 75

Pro Phe Met Trp Gly Gly Ala
90
Gln Val Ser Lys Ala Tyr Val
105
His Ala Glu Ala Tyr Lys Ala
120

His
140

Asn Ile Thr Val Gly Glu
135

Gly Glu Thr Pro Val Asn Phe

150 155

Leu Ser Thr Ala Trp Thr Pro

170

Gly Glu Ile Tyr Asn Tyr Asp
185

Gly Ala Phe Gly Asp Ile GIn
200

Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val

210

215 220

Lys Alé Gly Ala Ile His Val Pro Tyr Thr Gin Ala

225

230 235

30

Glu Tyr Val Thr
45

Lys Cys Cys Gly
Gin Cys Lys Val
80

Tyr Cys Phe Cys
95

Met Lys Ser Asp
110

His Thr Ala Ser
125

Ser lle Val Thr
Asn Gly Val Lys
160

Phe ‘Asp Arg Lys
175

Phe Pro Glu Tyr
190

Ser Arg Thr Val
205

Leu Gin Arg Pro

Pro Ser Gly Phe
240
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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 1le Pro Leu Ala Phe Asp Ile 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
305 310 315 320

Ser Ala Ser Lys Ser Gly Lys Cys Ala Val His Val Pro Ser Gly Thr
325 330 335

Ala Thr Leu Lys Glu Ala Ala Val Glu Leu Thr Glu GIn Gly Ser Ala
340 345 350

Thr |le His Phe Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu GIn
355 360 365

Ile Cys Thr Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys
370 375 380

Asp His Ile Val Thr His Pro Gin Tyr His Ala Gin Thr Phe Thr Ala
385 390 395 400

Ala Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
405 410 415

Ser Ala Val Ite Ile Ile Ile Gly Leu Val Leu Ala Thr lle Val Ala

420 425 430
Met Tyr Val Leu Thr Asn Gin Lys His Asn
435 440
210> 55
Q11> 275
212> PRT

213> Artificial

220>
<223> VEEV Capsid



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 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 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 1le Asp Asn Asp
145 150 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 17 175

Tyr Ala Asp Val Pfo GIn Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro GlIn 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 Gly Arg Pro Ile 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
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211/212

‘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

11> 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

Glu 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

Ata Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
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Ala Asn

Val Asp

210

Ala Asn
225

Ala Asn

Ala Asn

Ala Asn

Lys Asn
290

Asn Arg
305

Asn Asn

Lys Ile

Cys Gly

Pro Lys
370

Lys Met
385

Gly Leu

180

185

Pro Asn Ala Asn Pro Asn Ala Asn

195

Pro Asn Ala

Pro Asn Ala

Asn

Asn
230

200

Pro Asn Ala Asn

215

Pro Asn Ala Asn

Pro Asn Ala Asn Pro Asn

245

Pro Asn Ala Asn

260

Pro Asn Ala Asn

275

Asn Gin Gly Asn

Pro Asn

Pro Asn

280

Ala

Ala
265

Asn
250

Asn

Ala Asn

Gly GIn Gly His

295

Asn Val Asp Glu Asn Ala Asn Ala

310

Asn Glu Glu Pro Ser Asp Lys His

325

330

Lys Asn Ser Ile Ser Thr Glu Trp

340

345

Asn Gly Ile Gin Val Arg Ile Lys

355

360

Asp Glu Leu Asp Tyr Glu Asn Asp

375

Glu Lys Cys Ser Ser Val Phe Asn

390

2127212

190

Pro Asn Ala Asn Pro Asn

Pro Asn
220

Pro Asn
235

Pro Asn

Pro Asn

Pro Asn

Asn Met
300

Asn Asn
315

jle Glu
Ser Pro
Pro Gly
[le Glu

380

Val Val
395

1le Met Val Leu Ser Phe_Leu Phe Leu Asn

405

410

205

Ala Asn
Ala Asn
Ala Asn

Ala Asn
270

Ala Asn
285

Pro Asn
Ala Val
Gin Tyr
Cys Ser
350
Ser Ala
365
Lys Lys

Asn Ser

Thr Arg

Pro Asn

Pro Asn
240

Pro Asn
255

Pro Asn

Pro Asn

Asp Pro

Lys Asn

320

Leu Lys

335

Val Thr

Asn Lys

Ile Cys

Ser Ile
400
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