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Met .Glu Phe 1le Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr GIn Pro

1 5 10 - 15

- Arg Pro Trp Thr Pro Arg Pro Thr lle GIn Val |le Arg Pro Arg Pro
o 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 Gln Gln Lys Pfo Arg Arg Asn
50 S 55 60 .

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

Thr Asn Gin Lys Lys Gln Pro Pro Lys Lys Lys Pro Ala Gin Lys Lys
85 90 " 9%

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

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

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr |le
130 ' 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr

145 150 155 160

Asp Leu Glu Cys Ala GIn Jjé Pro Val His Met Lys Ser Asp Ala Ser . . . . .

© 165 170 175
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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 Iile Pro Thr Gly Ala Gly
195 ) 200 205

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

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

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

" Gly Ala Glu Glu Trp Ser Leu Ala lle Pro Val Met 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.GIu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn Val Mét
- 290 : 295 300

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

His Arg GIn Arg'Arg Ser Thr Lys Asp Asn Phé.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 Pfo Val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys lle GIn Val Ser LeuGin Ile Gly Ite Lys Thr Asp
370 3 380

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

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

_ Thr tle Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys

420 425 430

Gly Gilu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His
435 - 440 445 '

Ser Cys Thr Hié Pro Phe His His Asp Pro Pro Val Ile Gly Arg Glu
450 455 460
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Lys 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 Thr Glu Glu lle Glu Val His Met
‘ 485 490 495

Pro Pro Asp ThriP}b Asp Arg Thr Leu Met Ser Gln GIn Ser Gly Asn
500 . , 505 - 510

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

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val |le Asn Asn

530 535 : 540

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

GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 570 ’ - 575

Lys Gly Lys>lle His lle Pro Phe Pro Leu Ala Asn Val Thr Cys Arg
: 580 - - 585 590

Val Pro Lyé Ala AFg‘Asn Pro Thr Val Thr Tyr Gly Lys Asn GIn Val
595 600 605

lle Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 , " 615 620

Mét Gly Glu Glu Pro Asn Tyr Gin Glu Glu Trp Val Met His Lys Lys
625 630" 635 -~ 640

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

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin Leu Ser Thr Asn Gly Thr

660 , 665 670

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

"Pro Thr Met Thr Val Val Val Val Ser Val Ala Thr Phe Ile Leu Leu
690 695 700

Ser Met Val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg‘Afg
705 710 ' 715 720

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

Leu Ser¢Leu Ile Cys Cys Ite Arg Thr Ala Lys.AIa Ala Thr Tyr GIn
740 745 750
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Glu Ala Ala Ile Tyr Leu Trp Asn Glu GIn Gln Pro Leu Phe Trp Leu |
755 760 _ 765

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

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

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

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu'VaI 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 Sér Pro Tyr Val Lys Cys Cys Gly Thr AlavGIu Cys Lys Asp Lys
865 g7o0 - 875 880

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

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

Sér Glu Ala His Val Giu 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

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 lle Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr"Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Giy Gin
995 1000 1005 : :

Phe Gly Asp lle Gln 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
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His Val Pro Tyr SerFGIn Ala Pro Ser Gly Phe'Lys Tyr Trp Leu

1040 : 1045 1050
Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
- 1055 1060 ' 1065
Gln lte Ala Thr Asn Pro Val Arg Ala Val Asn Cys .Ala Val Gly
1070 1075 1080 :
Asn Met Pro ile Sef>lle ASp Ile Pro Glu Ala Ala Phe\Thr Arg
1085 1090 1095
Val Val Asp Ala Pro Ser Leu Thr'Asp Met Ser Cys Glu Val‘Pro
1100 _ 1105 1110 '
Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala lle 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 Ile Arg Glu Ala Gfu lle Glu Val Glu Gly Asn
1145 : 1150 1155
Ser Gin Leu Gin Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170
Phe Arg Val Gin Val Cys Ser Thr Gin Val His Cys Ala Ala Glu
‘ 1175 ’ 1180 1185 :
| Cys His Pro Pro Lys Asp His 1le Val Asn Tyr Pro Ala Ser His
1190 1195 1200
Thr Thr Leu Gly Val Gln Asp Ile Ser Ala Thr Ala Met Ser Trprb
- 1205 E 1210 ‘ 1215
Val GIn Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 . 1225 _ . 1230
Ala Leu lle Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245
Q10> 2 B '
Q211> 1248
<212> PRT
<213> virus
<400> 2

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

Arg Pro Trp Ala Pro Arg Pro Thr lle GIn Val lle Arg Pro Arg Pro
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20 %5 30

Arg Pro GIn Arg GIn Ala Gly Gin Leu Ala Gin Leu lle Ser Ala Val

35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gln Lys Pro Arg Arg Asn
50 55 L 60 : .

Arg Lys Asn Lys Lys/Gln Afg Gln Lys Lys GIn Ala Pro GIn Asn Asp

65 S0 75 80

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

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

'cys Ile Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala'Cys

15 120 125

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

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

Asp Leu Glu Cys Ala GIn Ile Pro Val His Met Lys Ser Asp Ala Ser . .

165 : 170 : - 175

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

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

Lys Pro Gly Asp Ser Gly Arg Pro |le Phe Asp Ash Lys Gly Arg Val
210 215 : - 220 ‘ .

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu |

225 230 ” 235 : - 240

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

Gly Ala Glubﬁfu 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

PCT/P2013/ 054422
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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 |le Ala Leu Glu Arg |le Arg Asn Glu Ala Thr Asp

355 360 365 '

Gly Thr Leu Lys lle Gin Val Ser Leu Gin lle Gly [le Lys Thr Asp
i 370 , , 375 ‘ 380

Asp Ser His Asp Trp Thr LYé Leu Arg Tyr Met Asp Ser His Thr Pro
385 - 390 39 400 -

Afa Asp Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 115

Thr [le Thr Gly Thr Met Gly His Phe [le Leu Ala Arg Cys Pro Lys
- 420 425 430

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

435 . v 440 445

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

450 . o 4% ' 460

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pfﬁ Cys Ser Thr

465 470 475 480

Tyr Val GIn Ser Thr Ala Ala Thr Ala Giu Glu lle Glu Val His Met V

485 490 495

" Pro Pro 'Asp Thr Pro Asp Arg Thr Leu Met Thr GIn Glh Ser Gly Asn
500 505 510

Val Lys lle Thr Val Asn Gly G]n Thr VaI.Arg Tyr Lys Cys Asn Cys
515 520 525 '

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val le Asn Asn -

530, 535 540

Cys Lys Ile Asp GIn Cys His Ala Ala Val Thr Asn His Lys Asn Trb
545 550 555 o 560

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

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

Val Pro Lys Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn GlIn Val

PCTAP2013/054422
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595 600 605

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

Met Gly GIn Glu Pro Asn Tyr His Glu Glu Trp Val Thr His Lys Lys

625 630 635 640

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

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr"

660 } 665 - 670

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

Pro Thr Met Thr Val Val Ile Val Ser Val Ala Ser Phe Val Leu Le
690 - 695 700 '

Ser Met Val Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg

705 » : no- 115 , - 120

) ‘Cys e Thf Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phé'Leu
' 125 . 730 , 735

Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr
40 745 | 750

Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gln GIn Pro Leu Phe Trp Léu
155 760 765

GIn Ala Leu lle Pro Leﬁ Ala Ala‘Leu Ile’Val Leu Cys Asn Cys Leu
B 770 775 h 780

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

Ser |le Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val |le
: 805 v 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 Léu Glu Met Glu Leu Gin Ser Val Thr Leu Glu
835 840 845

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

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

Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe

PCT/P2013/054422




Met
Ser
Ser
Leu
945
His
Ser
Val

Phe

Ala

His
Lys
GIn
Asn
| Val
Ala
- Tyr
Asn

Ser
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885 | 890 895

Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 - 905 910

Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 7925

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

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

Ala VaL Thr Val Lys Asp Ala Lys‘Phe Val Val Gly Pro Met Ser |

965 970 975

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

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

995 1000 S 1005

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

1010 o 1015 1020

Asn Thr Gln Leu VaI Leu Gln Arg Pro Ala Ala Gly Thr Val

1025 : 1030 1035

Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 ;i o 1045 1050

Glu Arg Gly Ala Ser Leu Gin His Thr Ala Pro Phe Gly Cys
1055 o 1060 1065

Ile Ala Thr Asn Pro Val Arg Ala Val Asﬁ Cys Ala Val -Gly
1070 - - 1075 ' - 1080

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

Val Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro

1100 1105 1110

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

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

Ala Val Thr lle Arg Glu Ala Asp Val Glu Val Glu Gly Asn
1145 : 1150 , 1155

GIn Leu Gln lle Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu

POTP2013, 054422
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1160 ) 1165 1170
Phe Arg Val GIn Val Cys Ser Thr Gin Val His Cys Ala Ala Ala
- 1175 1180 - 1185
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 Ile Ser Thr Thr Ala Met Ser Trp
1205 v 1210 1215
Val GIn Lys lle Thr Gly Gly Val Gly Leu lle Val Ala Val Ala
1220 ‘ 1225 1230v
Ala Leu Ile Leﬁ [le Val Val Leu Cys Val Ser Phe Ser Arg His
1235 : ‘ 1240 - 1245
210> 3 |
<211> 1255
<212> PRT
213> wvirus
<400> 3

‘Met Phe Pro Phe GIn Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 ' 10 oo 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 Ala
50 55 60

Lys Pro Lys Lys Glu Ala Ser GIn Lys GIn Lys Gly Gly Gly GIn Gly

65 - 70 5 80

Lys Lys LysbLys Asn GIn Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
- 85 90 9%

Asn Pro Lys Ala GIn Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 106 110

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

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

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys lle Asp-Asn Asp
145 v 150<7 155 . 160

PCTIP2013/054422



Val Leu Ala Ala Leu Lys Thr Lys
165

Tyr Ala Asp Val Pro GIn Asn Met
180

His Glu Lys Pro Gln Gly Tyr Tyr
195 200

Tyr Glu Asn Gly Arg Phe Thr Val
210 215

Asp Ser Gly Arg Pro lie Leu Asp
225 ) o 230

" Val Leu Gly Gly Val Asn Glu Gly
S 245

Met Trp Asn Glu Lys Gly Val Thr
260

Giu Gin Trp Ser Leu-Val Thr Thr
275 _ 280

Phe Pro Cys Ala Gin Pro Pro lle
290 295

Thr Leu Ala Met Leu Ser Val Asn
305 310

. Leu Leu Glu Ala Ala Val Lys Cys
325

Glu Glu Leu Phe Asn Glu Tyr Lys
340

COys Ile Arg Cys Ala Val Gly Ser
355 360

Afa Val Lys Ser Asp Gly His Asp
370 - 375

Ser GIn Tyr Gly Leu Asp Ser Ser
385 390

Arg Tyr Asp Met His Gly Thr lle
o 405

Ser Leu Tyr Thr Ser Arg Pro Cys
420

Phe Leu Leu Ala Arg Cys Pro Ala
435 440

11 / 161

Lys Ala Ser Lys Tyr Asp Leu Glu

170 175

Arg Ala Asp Thr Phe Lys Tyr Thr
185 190 :

Ser Trp His His Gly Ala Val Gln
' 205

Pro Lys Gly Val Gly Ala Lys Gly
220

Asn GIn Gly Arg Val val Ala lle
235 240

Ser Arg Thr Ala Leu Ser VaI:VaI
250 ' 255

Val Lys Tyr Thr Pro Glu Asn Cys
1265 : - 270

Met Cys Leu Leu Ala Asn Val Thr
285 .

Cys Tyf Asp Arg Lys Pro Ala Glu
300

Val Asp Asn-Pro'Gly Tyr Asp Giu

315 320 -

Pro Gly Arg Lys Arg Arg Ser Thr
330 335

Leu Thr Arg Pro Tyr Mét Ala Arg |

345 350

Cys His Ser Pro lle Ala Ile Glu
365

Gly Tyr Val Arg Leu GIn Thr Ser
380

Gly Asn Leu Lys Gly Arg Thr Met
395 400

Lys Glu fle Pro Leu His Gin Val
410 415

His Ile Val Asp Gly His Gly Tyr
425 o 430

Gly Asp Ser Ile Thr Met Glu Phe

445

PCT/JP 2013/ 054422
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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 R 470 475 480

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

Ala Tyr Val Glu Met His Leu Pro Giy Ser Giu Val Asp Ser Ser Leu
500 ‘505 510

Val Ser Leu Ser Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr
915 520 - 925

Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr
530 . 535 540 :

Ile Asn Lys Thr Lys Gin Phe Sef Gin Cys Thr Lys Lys Glu Gin Cyé
545 550 555 : 560

' Arg Ala Tyr Arg Leu Gin Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys'

565 - 570 975

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

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

Met [le Thr Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys
610 615 620 :

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

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

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

Trp Ala Gln Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu
875 680 685

Val lle Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr lle Leu Gly

690 - - 695 : 100

Leu Ser Ile Cys Ala Ala |le Ala 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

PCTIP2013, 054422




13 / 161

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

Afg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp |

755 760 - 765

Asn Asn Asn Gin GIn Met Phe Trp Ile Gin Leu Leu [le Pro Leu Ala
770 ' 775 780

‘Ala Leu Ile Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val
785 790 795 800

Pro Phe Leu Val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His
' 805 . 810 _ 815

Ala Thr Thr Met Pro Ser Gin Ala Gly Ile Ser Tyr Asn Thr lle Val
' 820 - 825 - 830

Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser lle Thr Pro Thr Lys

835 840 845

Ile Lys Leuylle Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr

-850 855 860

Lys Thr Gly Met Asp Ser Pro Alallle Lys Cys Cys Gly Ser GIn Glu
865 870 875 880

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

Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu
- 900 _ 905 v 910

Asn Thr GIn Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu
915 920 _ 925

Ala Asp His Ala Glu Ala Tyr Lyé Ala His Thr Ala. Setr Val Gln Al
930 935 940 :

PhebLeu Asn [le Thr Val Gly Glu His Ser lle Val Thr Thr Val Tyr
945 950 a55 960

Val Asn Gly Glu Thr Pro Val Asn Phe Asn Giy Val Lys lle Thr Ala

965 ‘ 970 , 975

Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys lle Val Gln
980 . T 985 990

Tyr Ala Giy Glu lle Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly

995 - 1000 1005

Glin Pro Gly‘Ala Phe Gly Asp lle GIn Ser Arg Thr Val Sef Ser
1010 . 1015 : 1020

POT/P2013, 054422
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. Ser Asp  Leu Tyr Ala Asn Thr  Asn Leu Val Leu GIn Arg Pro Lys
: 1025 - 1030 1035
Ala Gly Ala lle His Val Pro Tyr Thr Gin Ala Pro Ser Gly Phe
1040 1045 _ 1050 K
Glu Gln Trp.Lys Lys Asp Lys Ala Pro Ser Leu Lys. Phe Thr Ala
: 1055 1060 1065 o
" Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro lle Arg Ala Glu Asn
1070 1075 1080
- Cys Ala Val Gly Ser lle Pro ‘Leu Ala Phe Asp lle Pro Asp Ala
- 1085 -1090 . 1095 _
" Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser 'Ala Ala Glu
1100 1105 ' 1110
Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly lle
1115 1120 1125 _
~ Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala Va |
1130 1135 . 1140 ’
His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Glu
: 1145 - 1150 _ 1155
Leu Thr Glu Gin Gly Ser Ala Thr lle His Phe Ser Thr Ala Asn
1160 1165 ' 1170
Ile His Pro Glu Phe Arg Leu Gin Ile Cys Thr Ser Tyr Val Thr
1175 1180 1185
Cys Lys Gly Asp Cys His Pro Pro Lys Asp His lle Val Thr His
1190 1195 - 1200 :
Pro GIn Tyr His Ala GIn Thr Phe Thr Ala Ala Val Ser Lys Thr
1205 : 1210 : 1215
Ala Trp - Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala Val lle
1220 1225 1230
1le e lle Gly Leu Val Leu Afa Thr Ile Val Ala Met Tyr Val
1235 1240 1245
- Leu Thr Asn Gln Lys His Asn
1250 ' , 1255
2100 4
<211> 1405
212> PRT

213> - Artificial

<220>
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<223> CHIKV+TNFalpha
<400> 4

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 Ile GIn Val Ile Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg Gln 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
5 ' 5 60

Arg Lys Asn Lys Lys Gin Arg GIn Lys Lys-GIn Ala Pro Gin Asn Asp

65 10 %o .80 -

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys

85 90 ' 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp

100 105 110

Cys lie 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 Asvaeu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 ‘ 155 160

Asp Leu Glu CyslAla GIn Ile Pro Val His Met Lys -Ser Asp Ala Ser
' 165 170 175

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

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

Lys Pro Gly Asp Ser Gly Arg Pro- lie Phe Asp ASn'Lys Gly Arg Va
210 215 . 220 :

Val Ala lle Val Leu Gly Gly Ala Asn Giu Gly Ala Arg Thr Ala Leu
B ZE 230 23 240

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

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

PCT,/'JP2013/054422
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Asn Thr Thr Phe Pro Cys Ser Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 : 285

Glu Lyé 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 |le Arg Asn Glu Ala Thr Asp
355 360 365

~ Gly Thr Leu Lys Ile Gln Val Ser Leu GIn Ife Gly Ile Lys Thr Asp
370 ’ 375 _ 380

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

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

Thr tle Thr Gly_Thr Met 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 lle Ser His
435 . 4405 445

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

Arg Phe His Ser Arg Pro Gln His Giy Lys Glu Leu Pro CYs Ser Thr
465. 470 ‘ 475 480

Tyr Val Gin Ser Thr-AIa_Ala Thr Ala Glu Glu lle Glu Val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr GIn Gln Ser Gly Asn
500 7 505 510

Val Lys lle Thr Val Asn Gly Ser Gly Gly Lys.Pro Val Ala His Val
515 520 ‘ 525

Val Ala Asn Pro GIn Ala Glu Gly GIn Leu GIn-Trp Leu Asn Arg Arg
530 . 535 540

Ala Asn Ala Leu Leu Ala AsnrglijaI,GlyuLeuﬂArgwAsp Asn Gln Leu . .

~b45. ~ 550 555 _ 560

PUTAP2013/054422
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Val Val Pro Ser Glu Gly Leu Tyr Leu Ile'Tyr Ser GlIn Val Leu.Phe':i

565 570 .. 575

Lys Gly Gln Gly Cys Pro Ser Thr His Val Leu Leu Thr His Thr lle
580 585 590

~ Ser Arg lle Ala Val Ser Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala
595 ' 600 _ 605

Ile Lys Ser Pro Cys GIn Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys

610 615 620

Pro Trp Tyr Glu Pro Ile Tyr Leu Gly Gly Val Phe GIn Leu Glu Lys
625 630 635 640

Gly Asp Arg Leu Ser Ala Giu lle Asn Arg Pro Asp Tyr Leu Asp Phe
645 650 655

Ala Glu Ser Gly GIn Val Tyr Phe Gly lle Ile Ala LeU Thr Arg Gly
660 - - 665 . 670

Gly Ser Gly Gly GIn Thr Val Arg Tyr Lys Cys Asn Cys Gly Gly Ser
675 680 ‘ 685

Asn Glu Gly Leu Thr Thr Thr Asp Lys Val lie Asn Asn Cys Lys Ile

690 695 700

Asp Gln Cys His Ala Ala,Val Thr Asn His Lys Asn Trp Gln Tyr Asn
705 710 ‘ 715 » 720

Ser Pro Leu Vai Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys
725 R 730 , 735

Ile His Ile Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys
- 740 145 : 750

Alé Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr Met Leu
755 160 765

Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gin

770 175 780

Glu Pro Asn Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr
785 , 790 , 795 800

Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu
805 810 : 815

Pro Tyr Lys Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly

820 825 830

His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met
835 840 845 '

POT/JP20313 /0354422
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| Thr Val Val lle Val‘Ser Val Ala Ser Phe Val
850 855

Gly Thr Ala Val Gly Met CYévVaIACys Ala Arg
865 v 870 875

Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro
885 890

Leu Cys Cys Val Arg Thr Thr Lys Ala Ala Thr
- 900 | 905

Ala Tyr Leu Trp Asn Glu GIn GIn. Pro Leu Phe
915 920

Ile Pro Leu Ala Ala Leu_IIe Val Leu Cys Asn
930 ‘ 935

Pro Cys Cys Cys Lys Thr Leu Ala Phe LédvAla
945 950 955

Ala His Thr Val Ser Ala Tyr Glu His Val Thr
965 ’ 970

Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg
980 985

Met Vél Leu Glu Met Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu

995 1000

Leu Leu Ser Met Val
-~ 860

Arg Arg Cys lle Thr
880

Phe Leu Leu Ser Leu
' 895

Tyr Tyr Glu Ala Ala
910

Trp Leu Gin Ala Leu
. 925

Cys Leu Lys Leu Leu
940

Val Met Ser Ile Gly
960

Val lle Pro Asﬁ Thr

975

Pro Gly Tyr Ser Pro
990

1005

Ser Leu Asp Tyr lle Thr_Cys Glu Tyr Lys Thr Val . lle Pro Ser

1010 ~ 1015

1020

Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser

1025 1030

1035

Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe

1040 1045

1050

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn

1055 1060

1065

Leu Ser Glu Ala His Val Glu Lys Ser Glu-Ser Cys Lys Thr Glu

1070 ' 1075

1080

Phe Ala Ser Ala Tyr Arg Ala. His Thr Ala Ser Ala Ser Ala Lys

1085 1090

1095

Leu Arg Val Leu‘Tyr Gln.Gly Asn Asn lle Thr'VaI Ala Ala Tyr

1100 C 1105

110

Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe Val

1115 | 1120

1125

PCT/IP2013/054422



 POTAIP2013/054422

19 / 161

Val Gly Pro Mét Ser Ser Ala Trp Thr Pro Phe Asp ‘Asn Lys lle
1130 . V 1135 - 1140

Val Val Tyr Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe
1145 1150 1155

Gly Ala Gly Arg Pro Gly GIn Phe Gly Asp Ile Gin Ser Arg Thr
1160 1165 1170

Pro Glu Ser Lys Asp Val Tyr Alé Asn Thr GIn Leu Val Leu GlIn
1175 1180 : 1185

Arg Pro Ala Ala Gly Thr Val His Val Pro Tyr Ser Gin Ala Pro
1190 1195 1200

Ser'Gly' Phe Lys Tyr Trp Leu Lys Giu Arg Gly Ala Ser Leu Gin
1205 : 1210 1215

His Thr Ala Pro Phe Gly Cys GIn lle Ala Thr Asn Pro Val Arg
1220 _ 1225 ' ‘ 1230 -

Ala Val . Asn Cys Ala Val Gly Asn Ile Prb Ile Ser lle Asp lle
, 1235 » 1240 1245

Pro Asp Ala Ala Phe Thr Arg Val Val Asp Ala Pro Ser Val Thr
1250 1255 .. 1260

Asp Met Ser Cys GIU Val Pro Ala Cys Thr His Ser Ser Asp Phe
1265 1270 1275

Gly Gly Val Ala lie Ile Lys Tyr Thr Ala Ser Lys Lyé Gly Lys
1280 1285 1290

 Cys Ala Val His Ser Met Thr Asn Ala Val Thr Ilef Arg Glu Ala
1295 1300 1305

Asp Val Glu Val Glu Gly Asn Ser GIn Leu Gin Ile Ser Phe Ser
: 1310 1315 1320 :

Thr Ala Leu Ala Ser Ala Glu Phe Arg Val Gln Val Cys Ser Thr
1325 ' 1330 © 1335

GIn Val His Cys Ala Ala Ala Cys His Pro Pro Lys Asp His lle
1340 1345 - 1350

Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val GIn Asp Ilé
1355 1360 ' 1365

Ser Thr Thr Ala Met Ser Trp Val Gln Lys lle Thr Gly Gly Val
1370 - 1375 1380

>mYFWWJ@W@tMﬁJNbN§ Ala Leu Ife Leu |le Val Val Lew .. . ..
1385 1390 1395 '
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Cys Val Ser Phe Ser Arg His
1400 1405

210> 5

Q11> 1276

<212> PRT :
213> Artificial

<220>-
. <223> CHIKV+CD20

<400> 5

A~Met Glu Phe [le Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln'Pro
1 ‘ 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr IIeIGln Val lle Arg Pro Arg Pro

20 25 30

Arg Pro Gln Arg GIn Ala Gly Gln Leu Ala Gin Leu 1le Ser Ala Val

3 | 40 T

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

Arg Lys Asn Lys Lys GIn Arg G]n Lys Lys GIn Ala Pro Gln Asn Asp
65 ' 70 7% 80

| Pro Lys Gln Lys Lyé GIn Pro Pro Gln Lys Lys Pro Ala GIn Lys Lys _

85 90 95

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

Cys lle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys

115 - 120 o 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 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

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

Lys Pro Gly Asp Ser'Gly Arg Pro Iie Phe Asp Asn Lys Gly Arg Val

PCTAP2013/054422
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200 215 220

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

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

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

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

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

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

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn Val 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 lie Ala Leu Glu Arg lie Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lysvlle Gin Val Ser Leu Gin lle Gly tle Lys Thr Asp

370 35 380

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 lie Thr Gly Thr Met Gly His Phe |le Leu Ala Arg Cys Pro Lys
420 _ 425 430

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

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

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

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

“Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr GIn Gln Ser Gly Asn

PCT/UP2013/054422
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500 505 : 510

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

Gly Giy Ser Gly Gly lle Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu
530 535 540

Lys Asn Ser Pro Ser Thr Gln Tyr Cys Tyr Ser llé Gln Gly Ser Asn
545 550 : 555 560

Glu Gly Leu Thr Thr'Thr Asp Lys Val lle Asn Asn Cys Lys lle Asp
~ 565 | 510 575

Gln Cys His Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn Ser_

580 585 590

’Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys lie
595 - 600 _ 605

His tle Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala
610 615 620

Arg Asn Pro Thr Val Thr Tyr Gly Lys Aén Gin Val Thr Met Leu Leu

625 ' 630 635 640

Tyr Pro Asp Hié Pro Thr Leu Leu Ser TYr Arg Asn Met Gly GIn Glu
645 650 655

Pro Asn Tyr His Giu Glu Trp Val Thr Hié Lys Lys Glu Val Thr Leu
660 : 665 670

Thr Val Pro Thr Glu Gly Leu Glu Val Thr’Trp'GIy Asn Asn Glu Pro
675 - 680 685

Tyr Lys Tyr Trp Pro GIn Met Ser Thr Asn Gly Thr Ala His Gly His
690 ' 695 ’ - 700

Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr
705 710 - 715 720

Val Val lle Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly
o 125 130 735

Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys lie Thr Pro
740 - 745 . 750

Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu
755 ~ 760 -765

- Cys Cys Val Arg Thr Thr Lys AIaIAIé Thr Tyr Tyr Glu Ala Ala Ala
' S 770 775 , 780

Tyr Leu Trp Asn Glu GIn GIn Pro Leu Phe Trp Leu Gln Ala Leu lle

| PCT/JP2013/054’422
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785 790 795 800

Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu Lys Leu Leu Pro
805 _ 810 - 815

Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser Ile Gly Ala

820 825 : 830

His Thr Val Ser Ala Tyr Glu His Val Thr Val ‘Ile Pro Asn Thr Val
835 840 845 -

Gly Val Pro Tyr Lys Thr Leu Val ‘Asn Arg Pro Gly Tyr Ser Pro Met
-850 | ' 855 860 '

| Val Leu Glu Met Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Sér

865 - 80 875 880

Leu Asp Tyr Ite Thr Cys Glu Tyr Lys Thr Val ile Pro Ser Pro Tyr
885 , 890 895

Val Lyé Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp
900 905 , 910

Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly

915 920 925

Ata Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu Ser Glu Ala His
930 , ' 935 : 940

Val Glu Lys Ser Glu Ser Gys Lys Thr Glu Phe Ala Ser Ala Tyr Arg
945 950 - 986 960

Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly
965 970 : 975

Asn Asn lle Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr
980 985 990

Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr

995 1000 1005

Pro Phe Asp Asn Lys lle Val Val Tyr Lys Gly Asp Val Tyr Asn

1010 1015 ‘ 1020

Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin Phe Gly
1025 ' 1030 , 1035

Asp lle GlIn Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala Asn
1040 1045 - 1050

Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr Val His Val-
1055 1060 1065

Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys Glu

PCTAP201 3/054429
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1070 - 1075 1080
Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys GIn lle
1085 1090 - 1095
Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn lle
1100 : 1105 1110
Pro Ile Ser lle Asp lle Pro Asp Ala Ala Phe Thr Arg Val Val
115 1120 , 1125
Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro Ala Cys
’ 1130 1135 1140 _
Thr His Ser Ser Asp Phe Gly Gly Val Ata lle lle Lys Tyr Thr
1145 - . 1150 1155
Ala Ser Lys LysbGly_Lys Cys Ala Val His Ser Met Thr Asn Ala
1160 - 1165 o 1170
| Val Thr Ile Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser Gln
- 1175 : - 1180 _ 1185 -
Leu GIn 1le Ser Phe Sef Thr Ala Leu Ala Ser Ala Glu Phe Arg
1190 1195 1200
Val GIn Val Cys Ser Thr Gin Val His Cys Ala Ala Aia Cys His
) 1205‘ 1210 1215
Pro Pro Lys Asp His lle Val Asn Tyr Pro Ala Ser -His Thr Thr
1220 1225 1230
Leu Gly Val GIn Asp ile Ser Thr Thr Ala Met Ser Trp Val Gin
1235 1240 1245
Lys Ile Thr Gly Gly Val Gly Leu lle Val Ala Val Ala Ala‘Leu
1250 1255 1260
Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1265 o 1270 v 1275
210> 6
Q211> 1410
<212> PRT

Q13> Artificial

<220> o
<223> VEEV+TNFalpha

<400> 6

Met Phe Pro.Phe Gin Pro Met Tyr Pro Met Gin Pro Met Pro Tyr Arg
1 5 o 10 I £ T S
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Asn Pro Phe Ala Alé Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
: 20 v 25 30

Phe Leu Ala Met GIn Val Gln 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 Glh Lys GIn Lys Gly Giy Gly GIn Gly
" 65 70 L 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

Giy Lys Arg Gln Arg Met Val Met Lys Leu Giu Ser Asp Lys Thr Phe
- . 115 120 125

- Pro lle Met Leu Glu Gly Lys Ile Asn Gly Tyr Ata Cys Val Val Gly

130 ' 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys lle Asp Asn Asp

145 150 155 160

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

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

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

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

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

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

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

Glu GIn Trb 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

PCTAP2013/054420
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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

Gfu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met AIa'Akg
- 340 345 350

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

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

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

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

~Ser Leu Tyr Thr Ser Arg Pro Cys His lle Val Asp Gly His Gly Tyr

420 - 4% 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thf Mef Glu Phe
435 440 ' 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys
450 - 485 460

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

Val Glu'GIn Ala Cys GIn Val Tyr Ala His Asp Ala Giln Ash'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 Lys Pro Val Ala His Val Val
515 520 525 '

Ala Asn Pro GIn Ala Glu Gly Gin Leu Gin Trp Leu Asn Arg Arg Ala
530 o 535 _ 540 :

Asn Ala Leu Leu Ala Asn Gly Val Glu Leu Arg Asp Asn GIn Leu Val
545 950 555 » 560

Val Pro Ser Giu Gly Leu Tyr Leu lie Tyr Ser Gln Val:Leu Phe Lys.

565 - 570 575

Gly GIn Gly Cys Pro Sef Thr His Val Leu Leu Thr His Thr Ile Ser
580 585 : 590

PCT/UPR013/054422



Arg lle Ala Val Ser Tyr GInMThr Lys Val Asn Leu Leu Ser Ala lle"
595 : 600

Lys Ser Pro Cys Gln Arg Glu Thr Pro Giu Gly Ala Glu Ala Lys Pro

610 615

27 / 161

620

605

Trp Tyr Glu Pro Ile Tyr Leu Gly Gly Val Phe Gln Leu Glu Lys Gly

625 630

Asp Arg Leu Ser Ala Giu lle Asn
645

Giu Ser Gly GIn Val Tyr Phe Gly
660

Ser Ser Val Thr Val Thr Pro Pro
-~ 675 _ _680

Cys Glu Cys Gly Gly Thr Lys lle
690 695

GIn Phe Ser Gin Cys Thr Lys Lys
705 710

GIn\Asn Asp Lys Trp Val Tyr Asn
' 725

Gly Ala Thr Leu Lys Gly Lys Leu
740

Gly Lys Cys Thr Val Pro Leu Ala

635

Arg Pro Asp Tyr
650

Ile lle Ala Leu
665

Asp Gly Thr Ser

Ser Glu Thr lle
700

Glu GIn Cys Arg
15

Ser Asp Lys Leu
130

His Vai Pro Phe
745

Pro Glu Pro Met

755 760 .

Phe Arg Ser Val Ser Leu Lys Leu
7170 175

[le Thr Arg Gin Leu Ala Asp Glu
785 - 790

Ser Glu Pro Ala Val Arg Asn Phe
805

Phe Val Trp Gly Asn His Pro Pro
820

Ala Pro Gly Asn Pro His Giy Leu
835 _ 840

Tyr His Arg Tyr Pro Met Ser Thr
850 o 855

Ala Ile Ala Thr Val Ser Val Ala

85 . &0

His Pro Lys Asn
780

Pro His Tyr Thr
795

Thr Val Thr Glu
810

Lys Arg Phe Trp
825

Pro His Glu Val
Ite Leu Gly Leu
860

Ala Ser Thr Trp
__ 815

640

Leu Asp Phe Ala
: 655

Thr Arg Gly Gly
670

Ala Leu Val Glu
685

Asn Lys Thr Lys

Ala Tyr Arg Leu

720

Pro Lys Ala Ala
735

Léu Leu Ala Asp -

150

Ile Thr Phe Gly
765

Pro Thr Tyr Leu |

His Glu Leu lle
800

Lys Gly Trp Glu
815

Ala GIn Glu Thr
830

Ile Thr His Tyr
845

Ser lte Cys Ala

Leu Phe Cys Arg

880

PCTUP2013/ 050422
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Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn Ala Arg-

885 890 895

Ile Pro Phe Cys Leu Ala Val Leu Cys Cys Ala Arg Thr Ala Arg Ala
- 900 905 910

~Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn Asn Gln GlIn
915 ' 920 925 '

Met Phe Trp lle Gin Leu Leu ile Pro Leu Ala Ala Leu Ile Val Val
930 935 L 940

Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu Val Met
945 950 955 960

Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr Met Pro
: 965 970 975

Ser Gin Ala Gly Ile Ser Tyr Asn Thr Ile Val Asn Arg Ala Gly Tyr
980 985 B 990

Ala Pro Leu Pro lle Ser Ile Thr Pro Thr Lys Ile Lys Leu lle Pro

995 - 1000 . 10056

Thr Val "Asn Leu Glu Tyr Val Thr Cys His Tyr Lys Thr Gly Met
1010 1015 1020

Asp Ser Pro Ala lle Lys Cys Cys Gly Ser GIln Glu Cys Thr Pro
1025 1030 1035

Thr Tyr Arg Pro Asp Glu GIn Cys Lys Val Phe Thr Gly Vé( Tyr
1040 ’ 1045 1050

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn
1055 1060 : 1065

Thr GIn Val Ser Lys Al TYr Val Met Lys Ser Asp Asp Cys Leu
1070 : 1m5 ~ 1080

Ala Asp His Ala Glu Ala Tyr Lyé Ala His Thr Ala Ser Val Gin
1085 - 1090 1095

Ala Phe Leu Asn Ile Thr Val Gly Glu His Ser lle Val Thr Thr
1100 1105 1110

Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn ‘Gly Val Lys
1115 _ 1120 1125

Ile Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
1130 1135 © 1140

Lys lle Val GIn Tyr Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro
1145 1150 1155

PTP2013, 54422
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Glu Tyr Gly Ala.Gly GIn Pro Gly Ala Phe Gly Asp Ile Gin Ser
1160 1165 1170

Arg Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val
1175 1180 1185

Leu GIn Arg Pro Lys Ala Gly Ala lle His Val Pro Tyr Thr GIn
1190 1195 1200

Ala Pro Ser Gly Phe Glu Gin Trp Lys Lys Asp Lys Ala Pro Ser
1205 1210 1215

Leu Lys Phe Thr Ala Pro Phe Gly Cys Glu fle Tyr Thr Asn Pro
1220 1225 1230

Ile Arg Ala Glu Asn Cys Ala Val Gly Ser Ile Pro Leu Ala Phe
1235 - 1240 : 1245

Asp lle Pro Asp Ala Leu Phe Thr Arg Val Ser Glu. Thr Pro Thr

A 1250 1255 - 1260

Leu Ser Ala Ala Glu Cys Thr ' Leu Asn Glu Cys Val Tyr Ser Ser
1265 1270 1275

Aép Phe Gly Gly lie Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser
1280 1285 1290

Gly Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys
1295 1300 o 1305

Glu Ala Ala Val Glu Leu Thr Glu Gin Gly Ser Ala Thr lle His
1310 v 1315 1320 '

Phe Ser - Thr Ala Asn lle His Pro Glu Phe Arg Leu GIn ile Cys ‘
1325 1330 : 1335

Thr Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp
1340 1345 : 1350

His lle Val Thr His Pro Gln Tyr His Ala GIn Thr Phe Thr Ala’
1355 ' 1360 1365

Ala Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly
1370 1375 1380 ' '

Gly Ser Ala Val tle lle Ile lle Gly Leu Val Leu Ala Thr Ile
1385 - 1390 1395

Val Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1400 1405 1410

210> 17

Q211> 1284

<212> PRT
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Q13> Artificial

<2205
<223> VEEV+CD20

<400> 7

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

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

Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu

B 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 Afa Lys Thr Gly Pro'Pro
85 90 95

Asn Pro Lys Ala.Gin Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
o 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 |le Asp Asn Asp
145 150 155 ,

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leﬁ Giu
165 . 170 175

'Tyr Ala Asp Val Pro GIn Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
' 180 - 185 190

Hié 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

160
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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 VaI 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 fle Ala IIe'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 Gily Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 _ 400

Arg Tyr Asp Met His Gly Thr lle LysbGIu Ile Pro Leu His GIn Val
405 410 v 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 [Ie Thr Met Glu Phe
435 440 : 445 '

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyf Glu Val Lys

450 . 455 _ 460

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

Val Glu GIn Ala Cys Gln Val Tyr Ala His Asp Ala Gln 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 Ile Tyr Asn Cys Glu Pro Ala
' 515 520 525

Asn Pro Ser Glu Lys Asn Ser Pro Ser Thr Gin Tyr Cys Tyr Ser lle
© 530 536 540

HﬂNP2013/054422 
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GIn Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu

- 545 550 . 5% 560

Val Glu Cys Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr |le Asn Lys
565 - 570 575

Thr Lys GIn Phe Ser Gln Cys Thr Lys Lys Glu GIn Cys A}g Alé Tyr
580 585 v 590 - '

Arg Leu GIn Asn Asprys Trp Val Tyr Asn Ser Asp Lys Leu‘Pro Lys
595 600 : 605

Ala Ala Gly Ala Thr Leu Lys Gly Lys Leu His Val Pro Phe Leu Leu

610 615 | 620

Ala Asp Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro Met Ile Thr |
625 630 635 ' 640

Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys Asn Pro Thr
645 _ 650 655

Tyr Leu lle Thr Arg GlnvLeu Ala AsvaIu Pro His Tyr Thr His Glu
660 665 - 670

Leu lle Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr Glu Lys Gly
675 : 680 685 '

Trp Glu Phe Val Trp Gly Asn His Pro Pro Lys Arg Phe Trp Ala Gln :

690 695 700

Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu Val Ile Thr

05 710 715 720

His Tyr Tyr His Arg Tyr Pro Met Ser Thr lle Leu Gly Leu Ser lle

125 730 735

Cys Alé Ala lle Ala Thr Val Ser Val Ala Ala Ser'Thr Trp Leu Phe
740 745 150

Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn
755 760 765

Ala Arg lle Pro Phe Cys Leu Ala Val Leu Cys Cys Ala Arg Thr Ala
770 775 ' 780

Arg Ala Glu Thr Thr Trp Giu Ser Leu Asp His Leu Trp Asn Asn Asn
785 c 790 795 800

Gin Gin Met Phe Trp fie Gin Leu Leu Ile Pro Leu Ala Ala Leu lle
805 - 810 v 815

Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu
820 - 825 830
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33 / 161

Val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr
835 _ 840 845

VMet Pro Ser GIn Ala Gly lle Ser Tyr Asn Thr Ile Val Asn Arg Ala

850 855 860

Gly Tyr Ala Pro Leu Pro [le Ser Ile Thr Pro Thr Lys Ile Lys Leu
865 870 875 880

[le Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr Lys Thr Gly
885 890 895

Met Asp Ser Pro Ala lle Lys Cys Cys Gly Ser Gin Glu Cys Thr Pro

900 905 | 910

Thr Tyr Arg Pro Asp Glu GIn Cyé LYs Vél Phe Thr Gly Val Tyr Pro
915 920 ' v 925 '

Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr GIn
930 ’ 935 . 940

Val Ser Lys Ala Tyr Val Met Lys Ser Asp Asp Cys Leu Ala Asp His
945 o950 955 : 1960

Ala Glu Ala Tyr Lys Ala His Thr Ala Ser Val Gin Ala Phe Leu'Asn‘

965 970 , 975

Ile Thr Val Gly Glu His Ser Ile Val Thr Thr Val Tyr Val Asn Gly
980 ' 985 . 990

Glu Thr Pro Val Asn Phe Ash Gly Val Lys lle Thr Ala Gly Pro Leu

995 1000 1005

Ser Thr Ala Trb Thr Pro Phe Asp Arg Lys lle Val Gin Tyr Ala
1010 : 1015 ) ' 1020

Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly Gln .

1025 1030 1035

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

Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIn Arg Pro Lys Ala
1055 ’ 1060 i 1065

Gly Ala 1le His VaI'Pro'Tyr Thr Gin Ala Pro Ser Gly Phe Glu
1070 1075 1080

| Gin Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala Pro.

1085 10900 1095

_Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala Glu Asn Cys_ . .. ..

1100 1105 1110

PCTAP2013 /054425
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Ala Val Gly Ser lle Pro Léu Ala Phe Asp lle Pro Asp Ala Leu

1115 . - 1120 1125
Phe Thr Arg Val Ser Glu Thr Pro Thr Leu Ser Ala Ala Glu Cys
1130 1135 1140
Thr'Leu Asn Glu Cys Val Tyr Ser Ser Asp Phe Gly Gly lle Ala
1145 A 1150 _ 1155
Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys:Cys Ala Val His
1160 1165 ' - 1170
Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Giu Leu
1175 ~ 1180 1185
Thr Glu "GIn Gly Ser Ala Thr Ile His Phe Ser Thr Ala Asn l|le
1190 _ 1195 . 1200
His Pro Glu Phe Arg Leu GIn |lie Cys Thr Ser Tyr Val Thr Cys
1205 : 1210 1215
Lys Gly Asp Cys His Pro Pro Lys Asp His lle Val Thr His Pro
1220 '1225 . 1230 ‘
"GIn Tyr His Ala Gin Thr Phe Thr Ala Ala Val Ser Lys Thr Ala
1235 1240 ‘ 1245
Trp Thr Trp Leu ThrFSer Leu Leu Gly Gly Ser Ala Val lle lle .
.. 1250 1255 1260
Ile lle Gly Leu Val Leu Ala Thr Ile Val Ala Vet var Val Leu
- 1265 ' 1270 1275
Thr Asn Gln Lys His Asn
1280
10> 8
Q211> 1279
212> PRT

213> Artificial

<220>
<223> VEEV+CTLA4

<400> 8

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 L

Phe Leu Ala Met GIn Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
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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 Gln 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
v 100 : 105 - 110

Gly Lys Arg Gln 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 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 Ile Leu Asp Asn GIn Gly Arg Val Val Ala lle

225 230 ‘ 235 240

Val Leu Gly Gly Val Asn Giu 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
o 260 265 270

Glu Gln 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

Leﬁ Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
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3% . 330~

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg
340 < 345

Cys lle Arg Cys Ala-Val Gly Ser Cys His Ser
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
385 390 395

Afg Tyr Asp Met His Gly Thr"ile Lys Glu lle
405 410

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val
420 ’ . 425

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser
435 ) 440

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val.
450 455 '

Phe Asn Pro VaI_GIy'Afg Glu Leu Tyr Thr His
465 470 475

Val Glu GIn Ala Cys GIn Val Tyr Ala His Asp
485 - 490

~ Ala Tyr Val Giu Met His Leu Pro Gly Ser Glu
500 505

Val Ser Leu Ser Gly Ser Ser Gly Gly Gly Cys
515 , 520

Tyr Pro Pro Pro Tyr Tyr Leu Gly Iie Gly Gly
530' 535

Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu

545 550 555

Gly Gly Thr Lys lle Ser Glu Thr lle Asn Lys
565 _ 570

GIn Cys Thr Lys Lyé Glu Gin Cys Arg Ala Tyr
’ 580 585 h

Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro Lys
595 600 -

Leu Lys Gly Lys Leu His'Val Pro Phe Leu Leu

335

Pro Tyr Met Ala Arg
‘ 350

Pro Ile Ala Ile Glu

365

Arg Leu Gin Thr Ser
380

Lys Gly Arg Thr Met
400

Pro Leu His GIn Val
415

Asp Giy His Giy Tyr
430

Ile Thr Met G’lu 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

Lys Val Glu Leu Met
525 i

Gly Gly Ser Ser Val
540 '

Val Glu Cys Glu Cys
560

Thr Lys Gin Phe Ser
575

Arg Leu Gin Asn Asp
590

Ala Ala Gly Ala Thr

605

Ala Asp Gly Lys Cys

PUT/P2013/054420




610 | 615

Thr Val Pro Leu Ala Pro Glu Pro Met Ile
625 630

Val Ser Leu Lys Leu His Pro Lys Asn Pro
645 650

GlIn Leu Ala Asp Glu Pro His Tyr Thr His
660 665

Ala Val Arg Asn Phe Thr Val Thr Glu Lys
’ 675 680 :

Gly Asn His Pro Pro Lys Arg Phe Trp Ala
690 695 |

Asn Pro His Gly Leu Pro His Glu Val lle
705 - 710

Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser
‘ 725 730

Thr Val Ser Val Ala -Ala Ser Thr Trp Leu
740 _ 745

Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro
755 760

Cys Leu.AIa Val Leu Cys Cys Ala Arg Thr
770 - TI5

Trp Glu Ser Leu Asp His Leu Trp Asn Asn
785 790 v

Ite Gin Leu Leu Ile Pro Leu Ala Ala Leu
805 - 810

Leu Arg Cys Val Cys Cys Val Val Pro Phe
820 825

Ala Gly Ala Gly Ala Tyr Glu His Ala Thr
835 840

Gly [le Sér'Tyr Asn Thr lle Val Asn Arg
850 855

Pro lle Ser |le Thr Pro Thr Lys lle Lys
865 870

Leu Glu Tyk Val Thr Cys His Tyr Lys Thr
885 890

lle LySVCYS Cys Gly Ser Gin Glu Cys Thr
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620

Thr Phé Gly Phe Arg Ser
635 640

Thr Tyr Leu Ile Thr Arg
655

Glu Leu lle Ser Glu Pro
670

Gly Trp Glu Phe Val Trp

685

GIn Glu Thr Ala Pro Gly
700 |

Thr His Tyr Tyr His Arg
715 , 720

Ife Cys Ala Ala lle Ala
735

Phe Cys Arg Ser Arg Val
750

Asn Ala Arg Ile Pro Phe
765

Ala Arg Ala Glu Thr Thr
780

Asn Gin GIn Met Phe Trp
795 800

lle Val Val Thr Arg Leu
815

Leu Val Met Ala Gly Ala
830

Thr Met Pro Ser Gin Ala
845

Ala Gly Tyr Ala Pro Leu
860 B

Leu Ile Pro Thr Val Asn
875 : 880

Gly Met Asp Ser Pro Ala
895

Pro Thr Tyr Arg Pro Asp

PCT/UP2013/054422




Glu
Ala
Val
945
Ala

His

Phe

" Pro
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900 905 910

Gin Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Mét Trp Gly Gly
915 920 925

Tyr‘Cys Phe Cys Asp Thr Glu Asn Thr Gln Val Ser Lys Ala Tyr
030. . 935 , 940

Met Lys Ser Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys
950 955 : 960

His Thr Ala Ser Val Gin Ala Phe Leu Asn lle Thr Val Gly Glu
" 965 _ ‘ 970 975

Ser lie Val Thr Thr Val Tyr Val Asn Gly Giu Thr Pro Val Asn
980 985 _ 990

Asn Gly Val Lys Ile Thr Ala Gly Pro Leu Ser Thr Afa Trp Thr

995 ~ 1000 - 1005

Phe Asp Arg Lys lle Val Gin Tyr Ala G)y Glu lle Tyr Asn

- 1010 1015 1020

Tyr
A;p
Thr

Pro

Lys

Tyr

Pro

Glu

Val

Ala

Ala

Asp Phe Pro Glu Tyr Gly Ala Gly Gin Pro Gly Ala Phe Gly

1025 1030 . 1035

ile Gin Ser Arg Thr Val Ser Ser Sér Asp Leu Tyr Ala Asn
1040 1045 v 1050 .

Asn Leu Val Leu GIn Arg Pro Lys Ala Gly Ala Ile His Val
1055 1060 : 1065

Tyr Thr Gin Ala Pro Ser Gly Phe Glu-Gin Trp Lys Lys Asp
1070 1075, 1080

Ala Pro Ser Leu Lys Phe Thr Ala Pro Phe Gly Cys Glu lle
1085 ~ 1090 v 1095

Thr Asn Pro lle Arg Ala Glu Asn Cys Ala Val Gly Ser lle
1100 1105 ' 1110

Leu -Aia Phe Asp lle Pro Asp Ala Leu Phe Thr Arg Val Ser
1115 1120 ‘1125

Thr Pro Thr Leu Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys
1130 . 1135 1140

Tyr Ser Ser Asp Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser
1145 1150 1155

Ser Lys Ser Gly Lys Cys Ala Val His Val Pro Ser Gly Thr
1160 1165 1170

Thr' Leu Lys Glu Ala Ala Val Glu Leu Thr Glu GlIn Gly Ser
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1175 1180 1185 -

Ala Thr lle His Phe Ser Thr Ala Asn Ile His Pro Glu Phe Arg
1190 1195 1200

Leu Gln 1le Cys Thr Ser Tyr Val Thr Cys Lys Gly Asp Cys His
1205 1210 1215 :

Pro Pro Lys Asp His Ile Val Thr His Pro GIn Tyr His Ala GIn
1220 1225 1230

Thr Phe Thr Ala Ala Val Ser Lys Thr Ala Trp Thr Trp Leu Thr
1235 ' . 1240 1245

Ser Leu Leu Gly Gly Ser Ala Val lle lle Ile lle Gly Leu Val
1250 : 1255 1260

Leu Ala Thr lle Val Ala Met Tyr Val Leu Thr Asn Gin Lys His
1265 1270 : 1275

Asn

Q21> 9

211> 2964

<212> DNA

<213> virus

<400> 9

atgagcctcg cccteccggt cttgtgectg ttggcaaaca ctacattcee ctgotcteag
ccgcdttgca Qaccctgctg ctacgaaaag gaaccggaaa gcaccttigeg catgettgag
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgetgac ttgctctcece
caccgcﬁaaa gacgcagtac téaggacaat tttaatgtet ataaagccac aagaccatat
ctagotcatt gtcctgactg cggagaaggg cattcgtgec acageccctat cgeattggag
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcé aggtctettt gcagatcggg
ataaagacag atgabagcca cgattggacc aagctgecget atatggatag ccatacgcca

. gcggacgegg agegageces attgpttgta aggacttcag caccgtgcac gatcaccggg

accatgggac actttattct cgcccgatge

‘acggacagca
ataggtaggg
tacgtgcaga

cctgaccgea

gaaagatcag
agaggttha
gcaccgetge

cgetgatgac

ccacacatge
ctectegacca
cactgctgag

goagoagtct

ccgaaaggag
acaCacécgt
caacétggta
gagatagagg

ggcaacgtga

agacgctgac
tccatcatga
aagagttécc
tgcatatgee

agatcacagt

agtgggattt

accacctgtg

ttgcagcacg

cccagatact

taatgggcag

PCT/dP2013 /054422

60

120
180
240
300
360
420
480
540
600

660

120

780




acggtgeggt

- gtgatcaata

- caatacaact

cacatcccat
gtaacttacg
tcttaccgté
gaggttacct
tacaagtact
atcttgtact
ttogtgette
| tgcattacac
tgctgcgtca
gaacagcégc
tgcaactgtc
'agcatcggtg
ggagtacegt
gagctacaat
aaaactgtca
- agoctaccag
gcctéctgct
gaatcttgca
aagctcchg
catg#cgtca
cctttfgaca
tttggegeag
gacgtttatg

ccatactctc

acaagtgcéa
actgcaaaat
cccctttagt
tcccattgge
gaaaaaacca
acatgggaca
tgacggtgcc
ggccgcégat
attatgaget
tgtcéafggt
catatgaatt
gaacgaccaa
cbctgttctg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tcecctecce
actacagetg

tttgcgacgce

aaacagagtt

tcotttacca
cagtaaagga
acaaaatcgt
gaagaccagg
ccaacactca

aggcaccatc

ctgeggtgge tcaaacgagg gactgaéaac'

tgatcagtgc
ceogogeaac
aaacgtgact
agtcaccatg

ggaaccaaat

tactgagggt

gtctacgaac

gtaccccact

gggcacagcea

aacaccagga
ggcggecaca

gttgcagget

gocatgotgc

gagcgcgtac
tgtcaacaga
ggaaccaaca
gtacgtgaag

caaggtcttt

cgaaaatacg

tgcateggee
aggaaacaac
cgccaagttt
ggtgtacaaa
acaatttggt
gttggtacfa

tggcttcaag
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catgctgcag
getgaactcg

tgcagagtge

ctgetgtate

taccacgagg

ctggaggtca

.ggfactgctc

atgactgtag

gtgggaatgt

geccactgtte:

tattacgagg
cttatcccgc
tgtaagaccce
gaacapgtaa
ccgggttaca
ctgtcacttg
fgctgtggta
actggagtcet
caattgageg
tacagagcce
attaccgtag
gtogtgggce
ggcgacgtet
gacattcaaa
cagaggecag

tattggetega

tcactaatca
gggaccgtaa
caaaagcaag
étééccath
agtgggtgac
cttggggcaa
atggtcacce
fcéttgtgtc
gtgtgfgcgc
ccttectget
ctgcggceata
tggccgeeott
tggctttttt
cagtgatcce
gccccatggt
actacatcac

cagcagagtg

acccatttat

aggcacatgt
acaccgcatc
ctgcctacge
caatgtecte
acaacatgga
gtcgtacace
cagcaggeac

aggaacgagg

cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
getggccteg
acggecgeaga
cagcctgeta
tctatggaac
gatcgtcctg
agccgtaatg
gaacacggtg
gttggagatg
gtgcgagtac
caaggacaag
gtggggegec
agagaaatct
geogtoggce
taacggtgac
cgcctggaca
ctacccacct
ggaaagtaaa
ggtacatgta

agCatcgcta
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840
900
960

1020

1080

1140

1200

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

2400




~-cageacacgg
gctgtgégga
gatgcaccct
tttgegegcs
tcgatgacca
ctgcaaatat
acacaaétac
gcafcacaca
aagattacgg
ctétgcgtgt
<210>
Q21>

<212>
<213>

10

DNA
<400> 10

atgagtcttg
cccccftgca
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaétgggac
actgacagta
ataggtcgeg
’vtéCgtgdaga
cctgatcgea

acggtgeggt

caccgttcag
acataccaat
ctgtaacgga
tcgecatceat
acgecgttac
ccttctcaac
aétgcgcagc
ccacccttgg
gaggaglagg

cgtttagcag

2964

virus

cdatcccagt
cgccotgetg
tgagacctgg
gacgcageac
gtcccgactg
étgaagcgac
atgacagcca
agaggecess
aéttcatcct
ggaagattag
aaaaattcca
gcaécgccgc
cattaatgtce

acaagtgtaa

ttgccagatt
ttccatcgac
catgtcatgce
caaatacaca
cattcgagaa
agccectggea
cgcatgecac
gegtccaggat
attaattgtt

gcac

tafgtgbctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
Cgattggacc
gcfatttgta
ggccegatgt
tcactcatgt
ftcdcgaccg
aéctaccgag
acaacagtcc

ttecggteec
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gcgacaaacce
ataccggatg
gaagtaccag
gctagcaaga
gecgacgtag
agegecgagt

cctccaaagg

atatccacaa

getgttegctg

ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtot
cactcgtgec
ctgaaaatcc
aagétgcgtt
agaacatcag
ccaaaagggg
acgcacccat
caécacggta

gagatagagg

ggcaacgtaa

tcaaatgaag

cggtaagagc
cggectttac

cctgcactca

aaggtaaatg

aagtagaggg
ttecgegtgea

accacatagt

cggcaatgtc

ccttaatttt

ccacgttece

aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacéa
caccgtgtac
aaactctgac

ttcaccacga

aagagctacc

tacacatgce
agatcacagt

gactaacaac

tgtaaattge
tagggttgte

ctectecgac

tgecagtacat

gaactcccag

agtgtgctece
caattaccca
ttgggtgcag

aattgtggtg

ctgctcbcag
catgcttgag
atgttctcce
aagaccatac

agcactagaa

gcaaatogga

ccacatgcca

gattactgga

geteggattc
ccctoctgtg
ttgcagoacg
cccagacace
caatggccag

tacagacaaa

PCT/IPR2013/054422

2460
2520
2580

2640

2700

2760
2820

2880

2940

2964

60
120
180
240

300

360

420
480
540
660
666
720
780

840



gtgattaata

cagtataact

cacatccegt
gtgacgtacg
tcctaccgga
gaagtcgtege
.tataagtatt
attctgtatt
ttcatactce
tgcatcacac
~ tgotgcatea
gagcagoaac
tgecaactgte
agcgtoggtg
ggagtaccgt
gaaptactgt
aaaaccgtca
aacctaccfg
gcctactgct
gaatcatgca
aagcteegog
catgecgtca
cctttcgaca
tttggcgcag
gacgtdtatg
ccatactcte

cagcacacag

actgcaaggt
cccctétggt
ttecgetege
ggaaaaacca
atatgggaga
taaccgtgce
ggccgeagtt

attatgagct

‘tgtegatggt

cgtatgaact
gaacagctaa
ctttgttftg
tgagactctt
cécacactgt
ataagactct
cagtcacttt
tcecgtetee
actacagctg
tctgcgacse
aéacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccégg
ctaatacacé
aggcaccatc

caccatttgg

tgatcaatgt
cccgegtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaéc
gtaccccact
gggtatggea
gacacCagéa

agcggcecaca

gctacaagece

accatgctgc
gagcgegtac
agtcaétaga
ggagccaaca
gtacgtgaag
taaggtctte
tgaaaacacg
tgcatcagca
aggaaataa§
cgccaaattc
ggtgtacaaa
agaatttggc
actggfaCtg
tggctttaag

ctgccaaata
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catgcecgegg
gctgaacttg
tgcagggtec
ctactgtatc
tatcaagaag

ctcgaggtea

ggtacagece

atgactgtag

goggggatgt

getacegtoc

taccaagagg
cttattccge
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgettg
tgctgogsta
accggcgtct
cagttgageg
tacagggctc
atcactgtaa
attgteggec
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa

gcaacaaacce

tcaccaatca

gggaccgaaa

ctaaagcaag’

¢tgaqcaccc
agtgggtaat
cgtggggcaé
atggccacce
tagttgtgte
geatgtegtec
ctttectget
ctgegatata
tggcagecct
tggetttttt
cagtgatccc
gecccatggt
attacatcac
cagcagagtg
acccatttat
aagcacacgt
ataccgcatc
ctgectatge
caatgtcttc
ataacatgga
gtcgeacace
ctgtgggtac
aagéacgcgg

cggtaagage

caaaaagtgg
aggaaaaatt
gaaccccacé
aacactcctg
gcataagaag
caacgagecg

gcatgagata

agtggccacg '

acgacgcaga V

tagcctaata

cctgtggaac

gattgttcta

agccgtaatg

gaacacggtg
attggagatg

gtgcgagtac

caaggacaaa

gtggggceggc
ggagaagtcc
tgcatcagct
aaacggeogac
agecctggaca

ctaccecgece

tgagagtaaa'

ggtacacgtg

ggegtegetg

ggtgaactge

_P’CWP2013/054‘422
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»gccgtagéga
gacgdgccct
‘tttgggggcg
| togatgacta
ctgcaaétcf
acacaagtac
gcgtCacata
aagatcacgg
' qtatgcgtgf
<210>
211>

212>
NVAKY

1"
3747
DNA
viru

<400> 11
atggagttca

ccacgdccta
ctecgeccage
cctcgeagaa
ccaaagcaaa
cgtagggqga
ggcaaagtga
aagggaacta
gatcttgéat
gagaaacceg
ttcactatce
aaaggacggg
teegtggtga
tggagecteg

ccgecttgea

acatgcccat
ctttaacgga
tcgccéttat
acgccgteac
ctttctcgac

actgtgcage

ccaccotegg

gaggtgteeg

cgttcagcag

S

tcoccgacgea
caattcaagt
tgatcteege
atcggaaaaa
égaagcaacc
gaatgtgcat
tgggctacgc
tcgacaatgc
gtgcacagat
agggetacta
cgacgggtgc

tggtggccat

cgtggaacaa

cecteecget

caccctgetg

ctccatcgéc
catgtegtec
taaatatgca
tattcgggaa
ggecttagee
cgégfgccac
ggtccaggac
éctggtfgtt

gcac

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag

gaaaattgaa

atgcotggtg

cgatctggct

accggtgcac

taactggecat

aggcaagecg

cgicctagga
agacatcgtc
cttgtgccteg

ctacgaaaag
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ataccggaag
gaggtaccag
gccégcaaga
gotgagatag
agcgecgaat
cceccgaagg
atctccgceta

getgttgceg

aacagaaggt
agéccacgtb
ttgaccatge
aggcagaaga
aagccggcetce
aatgattgea
ggggataaag
aaactggect
atgaagtetg
cacggageag
ggagacagcyg
ggggccaace
acaaaaatta

ttggcaaaca

gaaccggaaa

cggccttcag
cctgcaccea
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggegatgte

cactgattct

accaaccecg
cacagaggca
gegeggtace
agcaggcgcc
aaaagaagaa
tcttegaagt
taatgaaacc
ftaagcggfc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgeceg
cccotgageg
ctacattcce

gcaccttgeg

tagggtegte
ttoctcagac
tgecggtegcat

gaattctcég

agtctgttot

caactacccg

atgggtgecag

aatcgtggtg

accctgggece
gectggecaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgéa
agéacatgtg
gtotaaatac
gtttacccac
aggaggcces
cttcgacaac
cacggeccte
agccgaagag
ctgctcteag

catgecttgag

PCT/JPR2013/054422 .

2520
2580
2640
2700
2760
2820

2880

2940

2964

- 60

120

180
240
300
360
420
480
540
600
660
726
780
840

900



gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaé
ataaagacag
gnganQgg
accatgggac
acggécagca
ataggtageg
tacgtgcaga
cctgaccgea
acggtgcégt
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tottaccgta
gaggttacct

tacaagtact

atcttgtact

ttegtgotte
tgcattacac
tgctgegtcea
gaacagcage
tgcaactgtc

agcateggtg

““ggagtaccgt

tgagacceogg
gacgcagtac
gtectgactg
atgaagcaac
atgacagcca
agcgageegg
actttattct
gaaagatcag
agaggttcca
gcaccgctgé
cgctgatgac
acaagtgcaa
actgcaaaat

cccetttagt

'tcccattggc

gaaaaaacca
acatgggaca
tgaccgtgee
ggcegeoagat
attatéagct
tgtegatggt
catatgaatt
gaacgaccaa
ccotgttetg
tgaaactctt
cccacactgt

ataagactct
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atactaccag ctactaaaag catcgbtgac

taaggaCaat
cggagaagge
ggacggaacyg
cgattggace

attgettgta

cgeceecgatge

ccacacatge

ctctecgacca
cactgctgag
gcagcagtct
ctgeggtege
tgatcagtgc
cccgegeaac
aaacgtgact
agtcaccatg
ggaacdaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagcea
aacaccagga
ggeggecaca
gttgecagget
gceatgetge
gagegegtac

tgtcaacaga

tttaatgtet

cattcgtgec
ctgaaaatce
aagctgcgct
aggacttcag
cégaaaggag
acacaccegt
caacatggta
gagatagagg
gegcaacgtga
tcaaacgagg
catgctgeag
gétgaactcg
tgcagégtgc
ctgctgtate
taccacgagg
ctggaggtca
getactgete
atgactgtag
gtgggaatgt
gocactgtte
tattacgagg
cttatccege

tgtaagacce

gaacacgtaa

ccgggttaca

ataaagccac

acagecctat
aggtetettt

atatggatag

‘caccgtgcac

agacgctgac
tccatcatga
aagagttacc
tgcatatgece
agatcacagt
gactgacéac
tcactaatca
gggaccgtaa
§aaaagcaag
ctgaccatce

agtggegtgac

cttggggcaa’

atggtcaccc

‘tecattgtgte

gtgtgtecge
ccttectget
ctgeggeata
tegecgeott

tggotttttt

cagtgatcce

gocccatggt

ttgctctcbc’
aagaccatat
cgecattggag
gcagatcgeg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactettg
acacaagaag
caacgaacca
acatgagata
ggtggccteg
acggégcaga
cagcctgcta
tctatggaac

gatcgtectg

agccgtaatg .

gaacacggtg

gftggégéfg'

2520
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gagctacaat

aaaactgtca
agcctaécag
gectactget

gaatcttgca

- aagctocgeg

catgccg{ca

ccttttgaca

tttggegcag

gacgtttatg
ccatactctc
cagcacacgg
getgteggsga
gatgecaccct
tttegeggce
‘tcgatgacca
ctgcaaatat
acacaagtac
gcatca;a;a
aagattacgg
ctatgegtat
210>
Q211>

212>
213>

12
DNA
<400> 12
atggagttca
ccgegeccta

cttgcccage

3747

cagtcacctt
tccectecee
actacagctg
tttgcgacgc
aaacagagft
tqctttacca
cagtaaagga
acaaaatcgt
gaagaccagg
ccaacactcé
aggcaccatc
daccgttcgg
écataccaat
ctgtaacgga
tcgecatcat
acgecgttac
ccttecteaac
actgcgéagc
céacccttgg
gaggagtagg

cgtttagecag

virus

tceccaaccca

ctatccaagt

tgatctcage

ggaaccaada
gtacgtgaag

caaggtcttt

-cgaaaatacg

tgcatbggcc

aggaaacaac

‘cgecaagttt

ggtgtacaaa

acaatttggt

gttggtacta
tggcttcaag
ttgccagatt
ttﬁcatcgac
catgtcatgc
céaatacaca
cattcgagaa
agccctggca
cgoatgecac
ggtccaggat
attaattgft

gcactaa
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ctgt&acttg
tgctgtggta
actggagtct
caattgagcg
tacagagcce
attaccgtag
gtcgtéggéc
ggegacgtct
gacéftcaaa
cagaggccag
tattggetga
gcgacaaacc
ataccggatg
gaagtaccag
gctagcaagé
geccgacgtag
agegecgagt
cctccaaagg
atatccacaa

getgttgctg

actacatcaq
cagcagagtg
acccatttat
aggcacatgt
adéécgéaﬁc
ctgcciacgc
qéafgtcctc
acaacatgga
gtcgtacacce
cagcaggcac
aggaacgagg
cggtaagage

bggcctttac

cctgecactca

aéggtaaatg
aagfagaggg
ttegegtgcea
accacatagt
cggcaatgte

ccttaatttt

gtgcgagtac

caaggacaag

gtggegegec

agagaaatct
ggcgtogeog
taacggtgac
cgeetggaca
ctaccbécct

ggaaagtaaa

ggtacatgta

agcatcgeta

tgtaaattge

tagggttgte

ctectocgac
tgcagtacat
gaactcccag
agtgtgetce
caattaccca
ttgggtecag

aattgtggte

aactttttac aataggagst accagc#tcg accctggact

catcaggecc agaccgegee ctcagaggéa agetgggcaa

agttaataaa ctgacaatgc gegeggtacc acaacagaag

CT/0P2013/054422
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ccacgcagga
’acaaatcaaa
cgcagagaga
 ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatce
aagggacgeg
tcggtegtea
tggagtotte
éccccttgca

gacaacgtca

caccgecage

ttagctcact
cgcatcagaa
ataaagacgg
_gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgeggt
gtgattaata
cagtataact

cacatccegt

atcggaagaa
agaageagee
ggatgtgeat
caggttacgc‘
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtec
tggtggecat
cctggqataa
ccatcccagt
cgeoctgetg

tgagacctgg

gacgcageac

gtccecgactg
atgaagcgac
étgacagcca
agaggecee
acttcatcct
ggaagattag
aaaaattcca
g6accgoegc
qattaatgtc
acaagtgtaa
actgcaaggt
cccctotggt

ttcecgetege

taagaagcaa
acctaaaaag
gaaaatcgaa
gtgectgsts
ggacctggece:
acccgtgeac
caactggcac
tggcaaacca
agtcttagga
agacattgte
tatgtgectg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcactcatgt
ttcccgaceg
aactaccgag
acaacagtcc
ttgcgetese
tgatcaatgt
6ccgcgtaat

aaatgtaaca
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aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggect
atgaagtccg
cacggagcag
ggggacageg
ggagctaatg
actaéaatca
ttggcéaaca
gaaccggagg
ctgctacaag
ttcaatgtcf
cactcgtgcc
ctgaaaatce
aagctgegtt
agaacatcag
cdaaaagggg
aégcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaég
catgecegegg
gctgaacttg

tgcagggtece

aacaggcgce

adaagaaaaa

ttttogaagt

taatgaaécc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagéccgat
aaggageceg
ccceecgages

ccacgticce

aaaccctacg

catdcttéac

ataaagccac

atagtccegt
aggtctectt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgce
égatcacagt
gactéacaac
tcaccaatca
gggaccgaaa

ctaaagcaag

acaaaécgac
gaagccggee
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggeegg
cttecgacaac
tacagccctce

geccgaagag

ctgctcccag'

catgecttgag
atgttctoce
aagaccatac
agcactagaa
gcaaatcgga

ccacatgcca

gattactgga

getggeatte
ccctootgty
ttgeagcacg
cccagacace
caatggccag
tacégacaaa
caaaaagtgg
aggaaaaatt

gaacceeace

PUT/UP2013/054422

240 |
300
360
420
480

540

600

660
720
780

840

900

960
1020

1080

- 1140

1200
1260
1320
1380
1440

1500

1560

1620

1680

1740

1800



gtgacétan
tcctaccgga
gaagtcgtec
tétaagtatt
attctgtatt
ttcatactce
tgcatcacac
tgetgcatcea
gagcagcaac
‘tgcaactgtc
agegtegete
ggagtaccgt
_ gaactactgt
aaaaccgtca

aacctacctg
gectactget
gaatcatgca
aagctcegeg
catgécgtcé
cctttegaca
tttggegeag
gacgtctatg

ccatactcte

cagcacacag

gecgtaggga
gacgcgccct

tttgegegce

ggaaaaacca
atatgggaga
taaccgtgce
ggeogeagtt
attatgagct
tgtegatggt
cgtatgaact
gaacagctaa
ctttgtttte
tgagacfctt
cccacactgt
gtaagactct
cagtcacttt
tcecgtctee
actacagctg
tctgegacge
aaacagaatt
tcctttacca
cagttaagga

acéaaattgt

‘gaagaccagg

ctaafacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga

tcgecattat

agtcatcatg

dgaaccaaac

gactgaaggg

atctacaaac
gtaccccact
gegtatggca
gacaccagga
ageggccaca
gctaéaagcc
accatgoetge
gagegegtac

agtcaataga

ggagccaaca

gtacgtgaag
taaggtcttec
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
gegtgtacaaa
acaatttgge
actggtactg
tggctttaag
ctgccaaaté
ctccatcgac
catgtegtgc

taaatatgca
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ctactgtatce
tatcaagaag
ctcgaggtca
ggtacagcecc
atgactgtag
gegggeatgt
gctaccgtce
taccaagagg
cttattccge
tgtaaaacgt

gaacacgtaa

_cctggctaca

ctatcgette
tgetecggta
accggegtet
cagttgageg
tacagggctc
atcactgtaa
attgtggege
ggtgacgtét
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc

ataccggaag

gaggtaccag

gccagcaaga

ctgaccacce
agtgggtgat
cgtgggecaa
atggccacce
tagtfgtgtc
geatgtgtge
ctttectget
ctgcgatata
tggcaggcct
tggetttttt
cagtgatcce
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacacgt

ataccgcatce

ctgectatge

caatgtectte
ataacatgga
gtecgeacacce
ctgtgggtac
aagaacgcgg
cggtaagage
cggecttoac
cctgeacccea

aaggcaagtg

aacactcctg
gcataagaag

éaacgagccg

gcatgagata :

agtggecacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgegagtac
caaggacaaa
gtggggegec
ggagaagtcc
tgcatcagot
aaacggoegac
agcctggaca
ctacccgece
tgagagtaaa
getacacgtg
ggegtegetg
ggtgaactge
tagggtcgtc
ttecctcagac

tgecggtecat

(T/P2013/054422
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tcgatgacta acgeccgtcac tattcgggag

ctgcaaatct

acacaagtac

ctttctecgac

actgtgpagc

ggocttagee

-cgagtgecac

gocgtcacata ccaccctegg ggtccaggac

aagatcacgg gaggtgtggeg actggttgtt

ctatgegtgt cgttcagcag geactaa

<2105
Q11>
Q12>
Q13>

13

DNA

<220>
<223>

<400> 13
atggagttca

ccacgeccta
ctecgeccage
" cctegeagaa
ccaaagcaaa
cgtagggaga
ggdaéagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce
aaaggaceggg
tcegtggtea
tggagecteg
ccgecttgea

gacaacgtga

4215

Artificial

CHIKV+TNFalpha

tcccgacgea

caattcaagt

tgatctccge
atcggaaaaa
agaagcaacc
gaatgtgcat
tggegctacge
tcgacaatge

gtgcacagat

agggegtacta

cgacgggtec
tggtggocat
cgtggaacaa
cccteeceoggt
caccetgetg

tgagaccegg

aacttteotat

aattagacct

agtcaacaaa

caagaagcaa
accacaaaag

gaaaattgaa

atgectggte

cgafctggct
accggtgcac
taactggcat
aggcaagecg
cgtectagga
agacatcgtc
cttgtgectg
ctacgaaaag

atactaccag
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gqtgagatag
agcgccgaat
bccccgaagg
atctcogeta

getgttgeeg

aacagaaggt
agaccacgtc
ttgaccatéc
aggcagaaga
aagccggetc
aatgattgcea
geggataaag
aaactggect
atgaagtetg
cacggagcag
ggagacagceg
ggggccaacyg
acaaaaatfa
ttggcaaaca
gaaccggaaa

ctactaaaag

aagttgaagg
tccgegtaca
accacatagt
cggegatgte

cactgattct

accaaccocg
cacagaggca
gegeggtace
agcaggegee
aaaagaagaa
tettcgaagt
taatgaaacc
ttaageggte
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcccg
ccecctgageg
ctacattcce
gcaccttgeg

catcgectgac

gaattctcag
agtctgttet
caactacceg
atgggtgcag

aatcgtegtg

accctgggee
ggctgggeaa
tcaacagaag
gcaaaacgac
gaaaccagge

caagcatgaa

agcacatgtg

gtctaaatac
gtttacccac

aggaggocgg

cttcgacaac

cacggeecte
agccgaagag
ctgetctecag
catgettgag

ttgetetece

HQ»PWKP2013/054422
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caccgcecaaa
ctagctcatt
cgcatcagaa
, ataaagacag
‘oggactoge
accatgggac
- écggacagba
ataggtaggg
tacgtgcaga
cctgaccgca
 geaggtaagc
ctgaaccgec
gtggtgecat
tgcccctcca
accaaggtca
gctgaggbca
ggtgaécgac
caggtctact
tacaagtgca
aactgcaaaa
tccccfttag
ttcccattgg
ggaaaaaécc
aacatgggac
ttgaccgtge
tggccgcaga

tattatgagc
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gacgcagtac taaggacaat tttaatgtct ataaagccac

gtoctgactg
atgaagcaac
atgacagcca
agegagecgs
actttattct
gaaagatcag
agaggttcca
gcaccgcfgc
cgctgatgac
ctgtagecca
gggccaatge
cagagggcct
cccatgtget
acctcctete
agccectggta
tcagegetea
ttgggatcat
actgegeteg
ttgatcagtg

tccogegeaa

caaacgtgac

aagtcaccat
aggaaccaaa
ctactgaggg
tgtctacgaa

tgtaccceac

cggagaageg
ggacggaacg
cgattggace
attgettgta
cgcccgatgé
céacacatgc
ctctecgacca
céctgctgagv
gcagcagtct
tgttgtagea
cctectgece
gtacctcatce
cctcacccac
tgccatcaag
tgagcccatq
gatcaategg
tgccctgacg
ctcaaacgag
ccatgctgca
cgétgaactc
ttgcagagtg
getgetgtat
ttaccacgag
tctggaggtce
cggtactget

tatgactgta

cattcgtgcc
ctgaaaatce
aagectgeget
aggactfcag
ccgaaaggag
acacacccgti
caacatggta
gagatagagg
ggcaacgtga
aaccctcaag
aatggcgteg
tactcccoagg
accatcagcc
agccéctgcc
tatctgggaé
ccegactate
cgtggaggat
ggactgacaa
gtecactaatce
ggggaccgta
ccaaaagcaa
cctgaccatce
gagtgggtea
acttggggca
catggtcacc

gtecattgtgt

acagcccfat
aggtotettt
atatggatag
caccgtgeac
agabgctgac
tccatcatga

aagagttacc

tgcatatgec

agatcacagt
ctgaggggca
agctgagaga
tcctcttéaa
gcatcgccgt
agagggagac
gggtctteca
togactttec
ccggoggecea
ccacagacaa
acaagaattg
aaggaaagat
gaaéécctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat

cggtggecte

aagaccatat
cgeattggag
geagategeg

ccatacgcca

gétcaccggg

agtgggattt

accacctgtg _

ttgcagcacg

cccagatact
taatggetce
gceteccagtgg
taaccagetg
gggccaaggc
ctcctaccag
cccagagggeg

gctggagaag

cgagtctgeg -

gacggtgege
agtgatcaat
gcaatacaac
ccacatccca
agtaacttac
gtcttaccgt
ggaggttace
ataéaagtéc
aatcttgtac

gttogtgott
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2220

2280

2340

2400

2460

9520

2580



ctgtcgatgg
ccatatgaat
agaacgacca
ccectgttet
ctgaaactct
gcccacactg
tataagactc
tcagtcacct
'atcccctccc
géctabagct
ttttgcgacg
aaaacagagt
.gtcctttacc

acagtaaagg

aacaaaatcg

ggaagaccag
gccaacactc

caggcaccat

gcacegttcg

aacataccaa
tctgtaacgg
gtcgecatcea
aacgecgtta
tccttetcaa
cactgcgeag
accacccttg

ggaggagtag

tgggcacage
taacaccagg
aggeggecac
géttgcaggc
tgccatgetg
tgagcgegta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtett
ccgaaaatac
ttgecatcegge
aaggaaacaa
acgccaagtt
tggtgtacaa
gacaatttgg
agttggtact

ctggcttcaa

gttgccagat

tttccatcga
acatgtcatg
tcaaatacac
ccattcgaga
cagccctgegc
ccgeatgeca
gggtccagga

gattaattgt
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agtgggaatg tgtgtgtegcg cacggegeag

agccactgtt
atattacgag
tcttatecceg
ctgtaagacc
cgaacacgta
accgggttac
actgtcactt
gtgctgtegt

tactggagtc

gcaattgage

ctacagagce
cattaccgta
tétcgtgggc
aggogacgtc
tgacattcaa
acagaggcca
gtattggctg
tgcgécaaac
cataccggat
cgaagtacca
agctagcaag
ageccgacgta
aagcgocgag
cccteccaaag
tatatccaca

tgetgttgct

cccttectge
getgeggeat
ctggcocgect
ctggettttt

acagtgatcc

-agccccatgg

gactacatca
acagcagagt
tacccattta
gaggcacatg
cacaccgcat
getgectacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggea
aaggaacgag
ccggtaagag
gcggccttta
gectgeactce
aaaggtaaat
gaagtagagg
tttegegtec

gaccacatag

acggcaatgt

gecttaattt

tcagcetgct
atcfatggaa
tgatcgtect
tagccgtaat
cgaacacggt
tgttggagat
cgtgggagta
gcaaggacéa
tgfggggcgg
tagagaaatc
cggegteogece
ctaacggtga
ccgectggac
actacccacc
cggaaagtaa
cggtacatgt
gagcatcget
ctgtaaatte
ctagggttgt
actcctccga
gtgcagtaca
ggaactccca
aagtgtgcetce
tcaattaccc
cttgegteca

taattgtggt

atgcattaca
atgectgegte

cgaacagcag

gtgcaactgt

gagcatcggt
gegagtaceg

ggagctacaa

caaaactgtc

gagcctacca
cgcctactge

tgaatcttge

gaagctcoge -

ccatgdcgtc
acéttttgac
ttttggcgﬁa
agacgtttat

accatactct

acagcacacg

cgetegtgggg
cgatgcacce
ctttgggggc

ttegatgace

gctgcaaata . ©

cacacaagta
agcatcacac
gaagattacg

getatgegtg

» "PCT/’JP_2013/G54422

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180

3240

3300

3360
3420
3480
3540
3600
3660
3720
3780
3840

3900

3960

4020

4080

4140

4200



tegtttagea

210>
Q11>
212>
213>

14

DNA

<220>

<223>

<400> 14

atggagttca

ccacgeccta
ctcgeccage
cctegeagaa
ccaaagcaaa
cgfagggaga
ggcaaagtga
aaéggaacta
gétcttgaat
gagaaacccg
ttcactatce
aaaggacees
tcegtggtga
tggagecteg
ccgccttgba
gacaacgtga
caccgccaaa
- ctagctecatt
cgcatcagaa

ataaagacag

- gcggacgessg

accatgggac

3825

ggcac

Artificial

CHIKV+CD20

tceccgacgea
caattcaagt
tgat@tccgc
afcggaaaaa
agaagcaacc
gaatgtgﬁat
tgggctaﬁgc
tcgacaatge
gtgcacagat
aggggtacfa
cgacgggtec
tggtggocat
cgtggaacaa
ccctecoggt
caccctgetg
tgagacccgg
gacgcagtac
gtcctgactg

atgaagcaac

atgacagcca

agcgagecge

actttattct

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggte
cgétctggcf
accggtgcaé
taactggcat
aggcaagoecg
cgtectagga
agacatcgtc
cttgtgcctg
ctacgaaaag
atactaccag
taaggacaat
Cggagaagge
ggacggaacg
cgattggacé

attgettgta

cgeccgatge
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aacagaaggt
agaccacgtc
ttgaccatge
aggcagaaga
aagecggcte
aatgattgea
ggggataaag
aaactggcct
atgaaétctg
cacggagcag
ggagacageg
ggggccaacg
acaaaaatta
ttggecaaaca

gaaccggaaa

ctactaaaag

tttaatgtet
cattegtgee
ctgaaaatcc
aagctgeget
aggacttcag

cqgaaaggag

accaacccceg

cacagaggca
gegeggtace

agcaggcsgcce

daaagaagaa

tctteogaagt
taétgaaacc
ttaageggte
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgeocg
cccctgaggg
ctacattoce
geaccttgeg
catcgetgac
ataaagccac
acagccctat
aggtctcftt
atatggatag
caccgtgeac

agacgctgac

accctgggee
égctgggcaa
tcaacagaag
gcaaaacgac
gaaaccagge
caagcatgaa
agcacatgtg

gtctaaatac

gtttacccac

aggaggcoeg
cttcgécaac
cacggeccote
agccgaagag
ctgetcteag
catgecttgag
ttgptctécc
aagaccatat
cgcattggag
goagatcggg
ccatacgecca
gatcaccggg

agtgggattt

BOT/P2013/054422

4215

60
120
180
240
300
360
420
480
540
600
660

720
780
840
900
960

1020
1080
1140
1200
1260

1320




acggacagca
ataggtageg
tacgtgcaga
cctgaccgea
ccototgaga
aagatcacag
ggactgacaa
- gtoactaatc
- ggggaccgta

CCaaaagcaa

cctgaccate

gagtggetea
acttggggca
catggtcacc
gtecattgtgt
tgtgtetece
cccttectge
gctgcggcat
ctggecgect
ctggettttt
acagtgatcc
agcccoatgg
gactacatéa
aoagcagagt
tacccattta
gaggcacatg

cacaccgcat

gaaagatcag
agaggttcca
goeaccgetge
cgdtgatgac
éaaactcccc
ttaatgggea
ccacagacaa
acaagaattg
aaggaaagat

gaaaccctac

cgacactett

cacacaagaa
acaacgaacc
cacatgagat
cggtggcctc
cacggcgcag
tcagcotget
atctétggaa
tgatcgtect
tagccgtaat
cgaacacggt

tgttggagat

‘cgtgcgagta

gcaaggacaa
tetegegoeg
tagagaaatc

cggegtegge

ccacacatge
ct&tcgacca
cactgetgag
gcagcagtce
atctacccaa
gacggteceg
agtgatcaat
gcaatacaac
ccacatcccea

agtaacttac

gtettacegt

ggaggttace
atacaagtac
aatcttgtac
gttegtgett
atgcattaca
atgetgogte
cgaacageag
glgcaactgt
gagcatcggt
gggagtaccg
égagctacaa
caaaactgtc
gagcctacca
cgcctactgc
tgaétcttgc

gaagctcecge
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acdcacccgt
caacatggta
gagatagagg
ggaggtatat
tactgttaca
tacaagtgca
aactécaaaé

tcccctttag

ttcccattgg

ggaaaaaacc
aacatgggac
ttgaccgtge

tggeocgeaga

tattatgagc

ctgtcgatgg

ccatatgaat
agaacgacca
cocctgttet
ctgaaactcf
geccacactg
tataagactc
tcagtcacct
atcccctece
gactacagct
ttttgcgacg
aaaacagagt

gtcotttace

tccatcatga
aagagttacc
tgcatatgee
acaactgtga
gcatacaagg
actgcgeteg
ttgatcagtg
tccegegeaa
caaacgtgac
aagtcaccat
éggaaccaaa
ctactgaggg
tgtctacgaa
tgtaccccac
tgggcacage
taacaccagg

aggeggecac

ggttgcagge

tgecatgetg
tgagcgegta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtett
ccgaaaatac

ttgecategge

aaggaaacaa

accacctgtg
ttgcagcacg
cccagatact

accagctaat

atccaacgtg

ctcaaacgag
ccatgetgea

cgctgaactc

ttgcagagte

getgetgtat

ttaccacgag

tetggaggte

cggtactget

tatgactgta'

agtgggaatg
agccactgtt
atattacgag
tcttatcccg
ctgtaagacc
cgaacacgta
accgggttac

actgtcactt

gtgetgtgst

tactggagtc’

gcaattgagc
ctacagagcc

cattaccgta

CPCT/P2013/054422

1380
1440
1500
1560
1620
1680
1740 -
1800
1860
1920
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2040
2100
2160

2220

2280

2340

- 2400

2460

2520

2580

2640

2700

2760
2820
2880

2940




gctgccfacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggca
aaggaacgag
" coggtaagag
gcggccttta
»gcctgcactc

aaaggtaaat

gaagtagagg

tttegegtec
gaccacatag
acggcaatg{
~ gocttaattt
<210>
Q211>

212>
213>

15

DNA
<220>
<223>

<400> 15
atgtteccegt

geccegegea
ttaaccecget
ccatccgeta
v aagaagaaga
cégaatggaa

aaattggaat

ctaacggtga
ccgectggac
actacccacc
cggaaagtaa
cggtacatgt

gagcatcget

ctgtaaattg_

ctagggttgt
actcctcega
gtgeocagtaca

ggaactccca

aagtgtgcte

tcaattacce
cttgggtegca

taattgteget

4230

Artificial

VEEV+TNFalpha

tccagccaat
ggeecctggtt
cgatggctaa
ataaaccgaa
agaacéaagg
acaagaagaa

ctgacaagac

ccatgecgte
accttttgac
ttttggegca
agacgtttat
accatactct
acagcapaég
cgotgteeee
cgdtgcacce
ctttegesec
ttcgatgace
getgcaaata
cacacaagta
agcatcacac
gaagattacg

gctétgcgtg

gtatccgatg
cCccCagaace

cctgacgtte

‘gaaggaggcc

gaagaagaag
gaccaacaag

gttcccaatec’
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acagtaaagg
aacaaaatcg
ggaagaccag
gccaacacte
caggcaccat
gecaccgtteg
aacataccaa
tctgtaacgg
gtcgccatca
aacgdcgtta
tccttetcaa
cactgecgcag
aécacccttg
ggaggagtag

tcgtttagea

cagccaatgce
gaccctttte
aagcaacgcc
tcgcaaaaac
gctaagacaé
aaaccaégca

atgttggaag

acgccaagtt
tggtgtacaa
gécaatttgg
agttggtact
ctggettcaa
gttgccagat
tttccatcga
acatgtcatg
tcaaatacac
ccattcgaga
cagecectgge
ccgcatgcéa
gegtccagea
gattaattgt

ggcac'

cctatcgeaa
tggcgatgca

888aCECECC

agaaaggegs

ggoccgectaa
agagacagoeg

ggaagataaa

tgtegtggec
aggcgacgtc
tgacattcaa

acagaggcca

gtattggetg

tgcgacaaac
cataccggat
cgaagtacca
agctagcaag

agccgacgta

aagcgccgag

ccctcecaaag
tatatccaca

tgetgttget

bccgttcgcg'

ggtgcaggaa
acctgagggg
aggccaaggg
tccgaaggcea
catggtcatg

cggetacget

PCT/JPR013/054422

3000
3060

3120

3180

3240

3300

3360

3420

3480

3540
3600
3660

3720

3780

3825

60
120
180
240
300
360

420




tgtgtegteg
gttctgeceg
ccacagaaca

agctggeoate

ggggccaagg

gtectgggag
aagggagtta

atgtgtotec

aaaccagcag

ctgetggaag
aatgagtata
tgccatagte
cttcagactt
cggtatgaca
' tctcgocogt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctce
ggtaagéctg
aaccgeeggg
gtgccatcag
ccctecacce
aaggtcaacc
gaggecaage
gaccgactca

gtctactttg

gagggaagtt

¢gcttaagac

tgeggeecga
-atggagcagt

‘gagacagegg

gtgtgaatga
ccgtgaagta
tcgccaatgt

agactttggc

‘cagctgttaa

agctaacgcg
caatagcaat

cctcgeagta

tgcacgggac

gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggcteaga
tageccatgt
ccaatgbcct
agggcctgta
atgtgcteet
tcptctctgc

cctggtatga

‘gogctgagat

ggatcattgce

attcaggeeg
gaagaaagca

tacattcaaa

ccaatatgaa

acgacccatt
aggatctagg

tactccagag

gacgttccca
catgctcage

gtgeccecegga

cccttacatg
cgaggcagta

tggectggat

\cattaaagag

geatgggoac
afttaagaaa
tgtaggecaga
ctacgcacat
agtggacage
tgtagcaaac
cctggecaat
ccteatctac
cacccacace
catcaagage
gcécatctat
caatcggecc

cctgacgegt
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atgcatgtgg

tccaaatacg
tacacccatg
aatgggegtt
ctggataacc
acagcccttt
aactgcgagq
tgfgdtcaac
gttaacgttg
aggaaaagga
gccagatgca
aagagcgacg
tcctecggca
atac&actac
gettatttce
gattccgtca
gaactctata
gatgcacaga
agtttggftt

cctcaagetg

ggegtggage

tcccaggtee
atcagccgca
ccctgecaga
ctgggaggeg
gactatctceg

ggaggatcct

aaggcaagat
atcttgagta
agaaacccca
tcacggtgee
agggacgget
cagtcgtcat
aatggtcact
caccaatttg

acaacccggsg

gatccaccga

tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgécag
gacactcotg
ctcatcccce
acagaggagc
ccttgagegg
aggggcaget
tgagagataa
tcttcaaggg

tcgeegtcte

gggagaccce

tettecaget
actttgccga

cagtcacegt

cgacaacgac

tgcagatgtg

aggctattac
gaaaggagtt
ggtegetatt
gtggaacgag
agtgacgadc
ctacgacaga
ctacgafgag
ggagetgttt
agttgggage
ttatgttaga

caggaccatg

actctataca

gtgcceggea

ctcgetgceg

agaacacgga
ttatgtpgag
cagttccgga
ccagtggetg

ccagectggtg

ccaaggetge

ctaccagace
agagggggct
ggagaagggt
gtotgggeag

gacacctcct

POT/IP2013/054422

480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

- 1260

1320
1380
1440
1500
1560
1620
1680
1740

1800

1860

1920
1980

2040



gatgggacta

aacaagacaa

cagaacgata
aaaggaaaac
ccagaaccta
cccacatatc

tctgaaccag

aaccacccgce

ccgcacgagg
tcaatttgtg
tcaagagttg
ctggctgtgc
cécctatgga
ttgatcgtag
gccggogcee
atctcgtata
écéacaaaga
acaggaatgg
aggectgatg
téttgcfttt
gacfgccttg
- ctcaacatca
cctgtgaatf
B tftgatcgca
ggggcaggac
_ctgtatgcéa

tacactcagg

gegeootggt
aacagttcag
agtgegteta
tgcatgtece
tgafaacctt
taatcacccg
ctgftaggaa

cgaaaaggtt

-tgataactca

ccgecattge

cgtgectaac
tttegctgege

acaataacca

tgaqtcgcct

caggcgécgg
acactatégt
tcaagctgat
éttéaccagc

aacagtgcaa

gcgacactga

cggatcatge
cagtgggaga
tcaatggggt
aaatcgtgcea
aaccaggage
ataccaacct

cacctteggg

ggaatgcgag tgtgecggca caaagatete

ccagtgcaca

taattctgac

attcttgetg

cggttitcaga
ccaacttgct
tfttaccgtg
ttgggcacég
ttattaccac
aaccgtttce
tccttaccgg
ccgeactgee
acagatgttc
getcaggtec
cgcctacgag
caacagagca
acctacagtg
catcaaatgc
agtcttcaca
gaacacccaa

tgaagcatat

‘acactctatt

caaaataact
gtatgecgeg
atttggagat
agtgctgcag

ttttgagecaa
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aagaaggage
aaactgccca
gcagacggca
tcagtgtcac
gatgagecte
accgaaaaag
gaaacagcac
agatacccta
gttgcagegt
ctaacaccta
égggccgaga
tggéttCaat
gtgtgotgty
cacgegacca
ggctacgeac
aacttggagt
tgcggatete
ggggtttace
gicagcaagg
aaagcgceaca
gtgactaccg
gcaggfcégc
gagatctata
atacaatcca
agacccaaag

tggaagaaag

agtgcagagce
aagcagegeg
aatgcaccgt
tgaaactgca

actacacgca

getgggagtt

ccggaaatee

tgtecaccat
ctacctgget

acgctaggat

'ccacctggga

tgctgatcce
tegtgecttt
cgatgccgag
cactccctat
acgtcacctg
aggaatgcac
cgttcatgtg
cctacgtaat
cagccteagt
tgtatgtgaa

tttccacage

attatgattf’

gaacagtctc
caggagecgat

ataaagctcc

cgagaccatc:

atatcggetg
agccacctta

gectctagea

ccctaagaat

cgagctcata
tgtatgggga

acatgggdta

coctgggtttg |

gttttgcaga

accattttat

gtecettggat

totggeogee

‘tttagtcatg

ccaageggga
cagcataaca
ccactacaaa

tccaacttac

gggteggtegca

gaaatctgac
goaggegtte
tggagaaact
ttggacaccc
tootgagtat
aagctctgat
ccacgtgcéa

atcattgaaa

PCT/P2013/054422

2100
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

3660



tttaccgece
gtagégtdaé
acaccgacac
getgggateg
ccatcaggga
actatccatt
tatgttacgt
vtatcécgdoc
ctgetggeag
atgtacgtgé
<2105
Q21

212>
213>

16

DNA
<220>
223>

<400> 16
atgttccogt

gCCCCgegea
ttaacccget
ccatecgeta
aagéagaagé
cégaatggaa
aaattggaat
tgtgteggteg
gttetggeeg
ccacagaaca
agctggeatce
ggggbcaagg

gtgctgggag

3852

ptttcggatg
ttccattage
tttcagegge

ccacggtcaa

_ctgctaccct

tetegaccge

gcaaaggtga
aaacatttac
gatcageegt

tgaccaacca

Artificial

VEEV+CD20

tccagccaat
ggocetggtt
cgatggctaa

ataaaccgaa

agaaccaagg

acaagaagaa

ctgacaagac

gagggaagtt

cg&ttaagac
tgecgggocga
atggagcagt
gagacagcgg

gtgtgaatga
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cgaaatatat acaaacccca ttcgegecga

ctttgacatt
cgaatgecact
gtactcgegce
aaaagaagca
aaatatccac
ttgtcaccee
agccgcgétg
aattattata

gaaacataat

gtatccgatg
ccccagaace
cctgacgtte
gaaggaggcc
gaagaagaag
gaccaacaag
gttcccaate
attcaggécg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt

aggatctagg

cccgacgect
cftaacgagt
agcaagtcag
gcagtcgage
ccggagttcea
ccgaaagace
tcéaaaaccg

attggettag

cagccaatgc
gaccctttte
aagcaacgcs
fcggaaaaac
gctaagacag
aéaccaggéa
atgttggaag
atgcatgtgg
tccaaatacg
tacacccatg
aatgggcgft

ctggataacc

acagcecttt

tgttcaccag

gegtgtatte
gcaagtgege

taaccgagea

‘ggctccaaat

atattg;gac

cgtggaceteg

tgotggetac

cctatcgeaa
tggcgatgea
gggacgcgcc
agaaaggeeg
ggccgectaa

agagacagcg

-ggaagataaa

aaggcaagat
atcttgagta
agéaacccca
téacggtgcc
agggacgggt

cagtegteat

éaactgtgct
ggtgtcagaa
tfccgacttt
agtccatgtg
agggtoggeg

atgcacatca

acaccctcag

gttaacatce

tattgtgece

ccegttegeg

ggtgcaggaa

acctgagegs

aggcecaageg

tccgaaggca
catggtcatg
cggctacget
cgacaacgac
tgcagatgtg
aggctattac
géaaggagti
ggtcgeotatt

gtggaacgag

POT/P 2013/ 054422

3720
3780
3840
3900
3960
4020
4080
4140
4200
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60
120
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240

300

360
420
480
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720

780




aagggagtta
atgtgtctgc
aéaccagcag
ctgctggaag
aatgagtata
tgccatagte
cttcagactt
cggtatgaca

tetegecegt

geggactcca

tatgaagtgé

gtagagcaag

atgcacctce

ggtatataca
tgttacagea
gtggaatgeg
agccagtgca
tataattctg
. ccattettge
ttcggttfcé
cgecaacttg
éattttaccg
ttttegggcac
cattattace
gcaaccgttt
actccttacc

goccgeactg

ccgtgaagta
tcgecaatgt
agactttgge
cagctgttaa
agctaaégcg
céatagcaat
cctcgeagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagf
cgggctcaga
actgtgaacc
tacaaggatc
agtgtgeceg
caaagaagga
acaaactgcc
tggcagacgg
gatcagtgtc
ctgatgagce
tcaccgaaaa
aggaaacagc
acagatacgc
ccgttgcage
ggctaacacc

cccgggocga

tactccagag
gacgttccca
6atgctcagc
gtgececcegga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat

agtggacage

agctaatcce:

ctecagtcacc
cacaaagatc
gcagtgcaga
caaagcageg
caaatgcacc
aqtgaaactg
tcactacacg
agggtgggég
acccggaaat
tatgtccace
gtctacétgg
taacgctagg

gaccacctgg

57 / 161

adctgegage

tgtgctcaac

gttaacgttg

aggaaaagga
gecagatgcea
aagagcgacg
tcctecggea
atadcactac
ggttatttce
gattccgtcea
gaactctata
gatgcacaga
agfttggttt
tctgagaaaa
gtgacacctc
tcecgagacca
gecatatcgge

ggagecacct

gtgectetag:

caccctaaga
cacgagctca
tttgtatggg
ccacatgggc
atcctgggtt
ctgttttgca
ataccatttt

gagtccttgg

aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtge
ggcacgacgg
acttaaaggg
atcaagtgtc
tgctfgccag
gacactcctg
ctcatcccce
acagaggage
ccttgagcgg
actcccpétc

ctgatgggac

tcaacaagac

tgcagagcga
taaaéggaaa
caccagaécc
atcccacata
tatctgaacc
gaaaccacce
taccgcacga
tgtcaatttg
gatcaagagt
gtctggétgt

atcacctatg

agtgaccacc
ctacgacéga
ctacgatgag
ggagetgttt
agttgggage
ttatgttaga
caggaccatg
actctataca
gtgcccggea
cteggtgccg

agaacacggé

ttatgtcgag

‘cagttccgga

técccaatac
tagcgcéctg
aaaacagttc
taagtgggts
acthatgtc

tatgataacc

‘tctaatcace

agctgttagg
gccgaaaagg
ggtgataact

tgeocgecatt

tgegtgccta

getttgotge

gaacaataac

PG

T

[P2013/054422

840

900

960
1020
1080
1140
1200
1260

1320

1380

1440
1500
1560
1620
1680
1740
1800
1860

1920

1980

2040
2100
2160
2220
2280
2340

2400




caacagatgt
ctgctcaggt
ggcgectacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacaccc
gctgaaggat
gaacactcta
gtcaaaataa
6agtatgccg
gcatttggag
ctagtgetge
ggttttgage
tgcgagatat
géctttgaca
- gcocgaatgea
aagtactcgg
ctaaaagaag
gcaaatatce
gattgtcacc
acagecgegs
gtaattatta
cagaaacata
Q10> 17

211> - 3837
<212> DNA

tctggattcea
gegtgtgotg
agcacgcgac
cagéctacgc
tgaacttgga
getgoggatce
caggggttta
éagtcagcaa
ataaagcgea
ttgtgactac
ctgecaggtee
gggagatcfa
atatacaatc
agagacccaa
aatggaagaa
atacaaaccc
tteecegacge
ctcttaacga
ccagcaagtc
cagcégtcga
acccggagtt
ccccgaaaga
tegtcaaaaac
taattggett

at
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attgectgatc cctetggecg cottgategt

tgtegtgect
éacgatgccg
accactcect
gtacgtcacc
tpaggaatgc
ccegtteatg
ggcctacgta

cacagcctca

cgtgtatgtg‘

getttccaca

taattatgat

‘cagaacagtc

agcaggageg
agataaagct
cattogegee
cttgttcacc
gtgcgtgfat
aggcaagtgc
gctaaccgag
caggctccaa
ccatattetg
cgegtggacg

getgetggot

tttttagteca
agccaagegg
atcagcataa
tgccactaca
aéé#caactt
tegegteste
atgaaatctg
gtgecaggegt
aatggagaaa
gettggacac
tttectgagt
tcaagctctg
atccacgtge
ccatcattga
gaaaactgtg
agggtgtcag

tettecgact

gcagtccatg

caagggtogg
atatgcaéat
acacacccte
tggttaacat

actattgtge

tggccggcge
gaatctcgta

caccaacaaa

aaacaggaat

acaggectga
catattgcett
acgactgect
tcctcaacat
ctectgtgaa

cctttgateg

atggggoagg

atctgtatge
catacactca
aatttaccge
ctgtagggtc
aaacaccgac
ttgetgggat
tgccatcagg
cgactatcca
cafatgttac
agtatcacgce
ccetgetgeg

ccatgtacgt

agtgactecge

cgcaggcegcee

taacactata

gatcaagectg

ggattcacca
tgaacagtge

ttgegacact

tgcggatcatb

cacagtggga
tttcaatggg
caaaatcgtg
acaaﬁcagga
caataccaac
ggcaccttog
ccetttogga
aattccatta
actttcagceg
égccacggtc

gactgctace

tttectcgace

gtgcaaaggt
ccaaacattt
aggatcagcc

getgaccaac

PCTAP2013/G54429
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Q213>

<2205
223>

<400> 17
atgttccegt

geoccgegea
ttaacccget
ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tetgtegtee
gttetggeeg
ccacagaaca
_ agctggeatc

ggggccaageg

gtgcteggag.

‘aagggagtta
atgtgtotge
aaaccagcag
ctgetggaag

' aatgagfata

tgccatagte

cttcagactt
cggtatgaca
tectogecegt
ggggactcca

tatgaagfga

Artificial

VEEV+CTLA4

tccagccaat
ggeoctggtt
cgatggetaa
ataaaccgaa
agaaccaagg
acaagaagaa
ctgaéaagac
gagggaagtt
cgcttaagac
tegcgggccea
atggagcagt
gagacagoee
gtgtgaatga
ccgtgaagta
fcgocaatgt

agactttgge

cagctgttaa

égctaacgcg
caatagcaat
cctegeagta
tgcécgggac

gtcacattgt

tcaccatgga

aatttaatcc

gtatcogatg
ccccagaace

cctgacgttc

gaaggageco

gaagaagaag
gaccaécaaé
gttcccéatc
attcaggcog
gaagaaagca
tacattcaaa
ccaatatgaa
acgédcdatt
aggatctagg
tactccagag
gacgttccca
catgctcage
étgcbccgga
cccttacatg
cgaggcagta
tggectggat
cattaaagag
ggatggecac
atttaagaaa

tgtaggcaga
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cagccaatge
gaccctttfc
aagcaacgec
tcgcaaaaac
gctaagacag
aaaccaggca
atgttggaag
atgcatgtgg

tccaaatacg

tacacccatg

aatgggegtt
ctggataacc

acagcceottt

aactgcgagc

tgtgoctcaac

gttaacgttg

éggaaaagga
gccagatgca
aagagcgacg
tecteeggea
ataccactac
ggttatttec
gattccgtea

gaactctata

cctatcgeaa

tggcgatgca

gggacgegcce
agaaagggsg
ggccgectaa
agagacageg
ggaagataaa
aaggcaagét
atcttgagta
agaaacccca
tcacggtgcec
agggacgegt
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatétgc
ggcacgacgg
acttaaaggg
atcaagtgte
tgcttgccag
gacactcotg

ctcatcccce

cccgttcgcg
ggtgcaggaa
acctgaggeg
aggccaageg
tccgaaggea
catggtcatg

cggctacget

cgacaacgac

tgcagatgtg
aggctattac
gaaéggagtt
ggtegetatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agttgggage
ttatgttaga
caggaccatg
actctataca
gtgcccégca
ctogetgcog

agaacacgga

CPCT/AP2013/054422
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gtagagcaag
atgcacctce

~ ggaggetgea

ggatcctcag

ggcggoacaa
aaggagcagt
ctgéccaaag
gécggcaaaf
gtgtcactga
vgagcctcéct
gaaaaagggt
acageacccg
taccctatgt
gcagegtcta

acacctaacg

- gGCcgagacca

attcaattgce
tgotgtgteg
gcgaccacgé
tacgcaccac
ttgeagtace
ggatctcagg

gtttacccgt

agcaaggect

gegecacacag
actaccgtgt

ggtecgettt

cgtgccaagt
cgggeteaga
aggtggagot
tcaccgtgac
agatctccega
gcagageata
cagecgggage
gcacogtgce
aactgcaccc
acacgcacga

gggagtttgt

gaaatccaca

cgaccatcct
cctggetgtt
ctaggatacc
cctgggagtc
tgatcectcet
tgectttttt
tgccgagcca
teoctatcag
tcacctgeca
aatgcactce

tcatgtggeg

acgtaatgaa

cctcagtgea

atgtgaatgg

‘ccacagettg

ctacgcacat
agtggaéagc
catgtaccca
acctectgat
gaccatcaac
tcggetgoag
caccttaaaa
tbtagcacca
taagaatccc
gctcatatct
atggggaaac
tgggctaccg
gggtttigtca
ttegcagatca
attttgtctg
cttggatcac
ggecgeottg
agtcatggce
agcgggaatc
cataacacca
ctacaaaaca
aacttacagg
tggtgeatat
atctgacgac
ggogttecte
agaaactcct

gacaccettt
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gafgcacaga
agtttgettt
ccgecatact
gggactageg
aagacaaaac
aacgétaaét
ggaaaactgc
gaacctatga
acatatdtaa
gaaccagotg
cacccgecega
cacgaggtga
atttgtecce
agagttgegt
gotgtgettt
ctatggaaca

atcgtagtga

ggegecgeag

tcgtataaca

acaaagatca
ggaatggatt
cctgatgaac
tgettttgeg

tgoctteces

aacatcacag

gtgaatttea

gatcgcaaaa

acagaggage
ccttgagegg
acctgggcat
ccctggtgga
agtticagcca
ggetgtataa
atgfﬁﬁcatt
taaccttégg
tcacccgecea
ttaggaattt
aaaggttttg
taactcatta

ccattgcaac

gectaactce

gctgegceeeg
ataa#caaca
ctegectget
gcgcéggcgc
ctatagtcaa
agctgatace
caccagccat
agtgcaaagt
acactgagaa
atcatgctgé
tgggagaaca
atggggtcaa

tcgtgeagta

ttatgtcgag

cagttoccgga

aggeggeget

atgegagtgt

gtgcacaaag

ttetgacaaa

cttgotggea:

tttcagatca

acttgectgat

taccgtcacc

ggcacaggaa
ttaccacaga
cgttteogtt
ttaccggeta
caétgcccgg
gatgttotgg
caggtgegte
ctacgagcac
cagageagge

tacagtgaac

caaatgctge

cttcacaggg

‘cacccaagte

agcatataaa

ctotattgtg

aataactgca

tgccggggag

POT/JP2013/054422
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atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata
caatccagaa cagtctcaag ctectgatctg tétgccaata ccaacctagt gctgdagaga
' cccaaageag gagcgatcca cgtgccatac actcaggcac cttogggttt tgagcaatgg
aagaaagata aagctccatc attgaaattt accgeccctt toggatgcga aatatataca
aaccccattc gegecgaaaa ctgtgotgta gggteaattc cattagcctt tgacattcce -
gacgccttgt tcaccagggt gtcagaaaca ccgacacttt cageggcega atgcactett
aacgagtgeg tgtattcttc cgactttggt gggatcgeca cggtcaagta ctcggccage
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg Ctaccctaaa agaagcagca
gtcgagctaa ccgagcaggg gteggegact étccatttct cgaccgcaaa tatccacccg‘-
gagttcagge tccaaatatg cacatcatat gttacgtgea aaggtgattg tcacceccog
aaagaccata ttgtgacaca ccctcagtat-cacgcécaaa catttacagc cgcggtetea

aaaaccgegt ggacgtggtt aacatccctg ctgggaggat cageocgtaat tattataatt

ggcttggtege tggetactat tgtggccatg tacgtgcotga ccaaccagaa acataat

<210> 18

211> 152

<212> PRT

<213> Artificial

220>
<223> TNFalpha

400> 18
Arg Thf Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn Pro GIn
1 ' 5 10 : 15

Ata Glu Gly GIn Leu GIn Trp Leu Asn Arg Arg Ala Asn Ala Leu Leu
20 ' 25 30

Ala Asn Gly Val Glu Leu Arg Asp Asn GIn Leu Val Val Pro Ser Glu
35 40 45

Gly Leu Tyr Leu lle Tyr Ser Gin Val Leu Phe Lys Gly Gln Gly Cys.

50 95 60

Pro Ser Thr His Val LeuvLeu Thr His Thr [le Ser Arg Ile Ala Val

65 - 10, 15 80

Ser Tyr GIn Thr Lys Val Asn Leu Leu Ser Ala Ile Lys Ser Pro Cys
85 , 90 S 9%

PCT/JP2013/654422

- 3120

3180
3240
3300
3360
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- 3480
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-3600

- 3660

3720

3780

-3837 -
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Gin Arg Glu Thr Pro Glu Gly Aia Glu Ala Lys Pro Trp Tyr Glu Pro
_ 100 105 , 110
lle Tyr Leu Gly Gly Val Phe GIn Leu Glu Lys Gly Asp Arg Leu Ser
115 120 125
Ala Glu lle Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly Gin
130 135 , 140
Val Tyr Phe Gly lle lle Ala Leu-
145 ' 150
<210> - 19
<211> 155
<212> PRT
<213> Artificial
<2200
<223> TNFalpha
<400> 19
Ser .Gly ny Lys Pro Val Ala His Val Val Ala Asn Pro Gln Ala Glu
1 5 10 15
Gly Gln.Leu Gln Trp Leu Asn Arg Arg Ala Asn Ala’Led Leu Ala Asn
20 25 30
Gly Val Glu Leu Arg Asp Asn Gin Leu Val Val Pro Ser Glu Gly Leu
35 . 40 ' 45
Tyr Leu lle Tyr Ser Gin Val Leu Phe Lys Gly GIn Gly Cys Pro Ser
50 : 55 60 :
Thr His Val Leu Leu Thr His Thr |IevSer Arg lle Ala Val Ser Tyr
65 70 : 75 . 80
GIn Thr Lys Val Asn Leu Leu Ser Ala lle Lys Ser Pro Cys Gin Arg
85 90 95 ’
Glu Thr Pro Giu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro lle Tyr
100 - 105 110 :
Leu Gly Gly Val Phe GIn Leu Glu Lys Gly Asp Arg Leu Ser Ala‘Glu
115 S 120 125
Ile Asn‘Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly Gin Val Tyr
130 : 135 - 140 ’
Phe Gly lle lle Ala Leu Thr Arg Gly Gly Ser
145 _ 150 155
210> 20

211> 465

PCT/UPR013/654422
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gcaaacccte
gccaatggeg
atctactcce
cacaccatba
aagagdccct_
atétatbtgg
cggoccgact

acgegtggag

aagctgaggg geagotccag
tggagectgag agataaccag
aggtcctett caagggecaa
gcegeatege cgtetectac
gccagaggga gaccccagag

gaggggtett ccagectggag

atctcgactt tgecgagtet .

gatcc

Iie Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Serb'

10

15

Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr Tyr Leu Gly lle Gly

<212>- DNA

213> Artificial

<220>

<223> TNFalpha

<400> 20 '

tccggaggta agectgtage ccatgttgta

tggctgaacc gecgggecaa tgecocteotg

ctggtgegtege catcagaggg cctgtacctc

ggctgcécct ccacccatgt gectcecteace
-Gagaccaagg tcaacctect ctectgecate

ggggctgagg ccaageecctg gtatgagece
' aagggtgacc,gactcagcgc tgagatcaat
~ gggcaggtet actttgggat cattgeccectg

Q210> 21

Q211> 24

<212>3 PRT :

213> Artificial

<220>

<223> (CD20

<400> - 21

1 5

Thr Gin Tyr Cys Tyr Ser Ile Gln

20

210> 22

Q211> 16

<212> PRT

213> Artificial
- <220>

<223> CTLA4

<400> 22

1 : 5

210> 23

211> 8404

10

15

IR 2013

60
120
180
240
300
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4ZQ
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212>
213

DNA
<220>
<223>

<400> 23

ﬁArtificia[

VLP_CHI512 vector
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gaattcccat tgcatacgtt gtatccatat cataatatgt

ccaacattac
gggtcattag
cogoctggct
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggce
gtcaatgggq
tccgcCccaf
getegtttag
agaagaéacc
- tactcgttge
tttccatggg
ccaccatgga
gggeeccacg
ggcaaptcgc
agaagCGtcg
acgacccaaa
caggecgtag
atgaaggcaa
atgtgaaggg

aatacgatct

cgeccatgttg
ttcatagece
gaccgeccaa
céatagggac
cagtacatca
ggocecgectg
tctacgtatt

gtggatageg

gtitgtttty

fgacgcaaat
tgaaccgtca
gggaccgate
tgeccgegege
tottttotec
gttcatcccg
ccctacaatt
ccagctgate

cagaaatcgg

gcaaaagaag

ggagagaatg
agtgatggge

aactatcgac

tgaatgtgea

acattgatta
atatatggag
Cgaccceogc
tttecattga
agfgtatcat
gecattatgee
agtcatcgct
gtttgactca
gbaccaaaat
gggoggtagg
gatcgeotgg
cégcctccgt

gccaccagac

agtcaccgtc

acgcaaactt

caagtaatta

tccgeagtca
aaaaacaaga

caaccaccac

tgcatgaaaa

tacgcatgcd
aafgccgatc

cagataccgg

ttgactagtt
-ttcc§§§fta
ccattgacgt
cgtcaatggg
atgccaagta
cagtécatga

attaccatgg

cggggattte

caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatégctg
gtcgacacgt
tctataacag
gacctagacc
acaaattgac
‘agcaaaggea
aaaagaagcc
ttgaaaatga
tggtgggega
tggctaaact

tgcacatgaa

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgecccctat
ccttatggga
tgatgegett
caagtctcga
ttccaaaafg
gggaggtcta

cacgetgttt

gggcagtgta

acagactaac
gtgatcagat
aaggtaccaa
acgtccacag
catgcgegeg
gaagaagcag
ggctcaaaag
ttgeatcttc

taaagtaatg

‘ggcctttaag

gtetgatgce

tggotecatgt
atcaattacg
ggtaaatgge
gtatgttcce
acggtaaact
tgacgtcaaf
ctttectact

ttggcagtac

ccccattgac

togtaacaac

tataagcaga
tgaqctccat
gtctgageag
agactgttce
atcgeggecg

ccecegaccet

~aggcaggelg

gtacctcaac
gegoogceaaa
aagaagaaac
gaagtcaagc
aaaccagocac

cggtegtcta

tcgaagttta .

PCT/JP2013/654422
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cccacgagaa
gecggttcac
acaacaaagg
ccctetecgt
aagagtggag
étcagccgcc
ttgaggacaa
ctccécaccg
catatctagc
tggagegeat
tcggeataaa
cgccagegga

ccgggaccat

gatttacgga'

ctgtgatagg
gecacgtacgt
atactcctga
ttaatgggca
ccacagacaa
acaagaattg
aaggaaagat
gaaaccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat

cggtggecte

acccgagggg

tatcccegacg

acggetggtg

ggtgacgteg
cctegeccte
ttgcacacce
cgtgatgaga
ccaaagacgc
tcattgtect
cagaaatgaa
gacagatgac
égcggagcga
gggacacttt

cagcagaaag

tagggagagg

gcagageace
ccgeacgetg
gacggtgegg
agtgatcaat
gcaatacaac
ccacatccea
agtaacttac
gtcttacecgt
ggaggtiacc
atacéagtap
aatcttgtac

gttegtgett

tactataact
ggtgcaggea
gecategtec
aacaaagaca
ccggtottgt
tgctgctacg
cccggatact
agtactaagg
gactgoggag
gcaacggacg
agccacgatt
gccggattgd

attctcgece

atcagccaca

ttecactetc
getgecactg
atgacgcagc
tacaagtgca

aactgcaaaa

tcccctttag

ttcccattgg
ggaaaaaacc
aacatgggac
ttgaccgtge
tggpcgcaga
tatfatgagc

ctgteogatgg
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ggcatcacgg agcagtgcag tattcaggag

agcogggaga
taggagggec
tcgtcacaaa
gectgttgge
aaaaggaacc

accagctact

acaattttaa

aagggcattc
gaacgctgaa
ggaccaaget
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtccggagg
actgoggteg
ttgatcagtg
tceccgegeaa

caaacgtgac

aagtcaccat

aggaaccaaa

ctactgaggg

tgtetacgaa

tgtaccccac

tgggcacage

cagcggeaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa

gtgccacage

aatccaggtc

gégctataﬁg
ttcagcabcg
aggagagacg
ccogttecat
tggtaaagag
agaggtgcat
atccaacgtg
ctcaaacgag

ccatgctgea

‘cgetgaacte

ttgcagagtg
getgetgtat
ttaccacgag
tctggaggte
cggtactget
tatgactgta

agtgggaatg

ccgatctteg

gceocegeacgg

gagggageceg
ttceeetget
ttgcgcatéc
ctgacttgct
gcecacaagac

cctategeat

tetttgcaga

gatagccata

tgcacgatca

ctgacagtgg

catgaaccac
ttaccttgea
atgcccccag
aagatcacag
ggactgacaa
gtcactaatc
ggggaccété
ccaaaagcaa
cctgaccatce
gagteggtea

acttggggca

catggtcacc -

gtecattgtgt

tgtgtgtece

PCTAP2013 /654422

1500

1560

1620

1680

1740

- 1800

1860
1920

1980

-2040

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

2820

- 2880

- 2940

3000 .

3060




cacggegeag
fcagcctgct
atctatggaa
tgatcgtect
tagccgtaat

cgaacacggt

tgttggagat

cgtgecgagta

gcaaggacaa

tetgegecee

tagagaaatc
cggegtegge
ctaacggtga
ccgcctggac
actacccacc
cggaaagiaa
cggtécatgt
‘gagcétcgct
ctgtaaaftg
ctagggttgt
actcctecga
gtgcagtaca
ggaactccca
aagtgtgcte
téaattaccc

cttgggteca

atgcattaca
atgctgegtce
cgaécagcag
gtgcaactgt
gagcatcget
gggagtaccg
ggagctacaa
caaaactgtce
gagcctacca

cgectactge

tgaatcttge

gaagetccge
ccatgecegte
accttttgac

ttttggcgea

.agacgtttat

accatactct
acagcacacg
cgetgtegee
cgatgcacce
ctttggéggc
ttcgatgace
getgcaaata
cacacaagta
agcatcacac

gaagattacg

ccatatgaat
agaacgacca
cccctgttet
ctgaaactct
gecccacactg
tataagactc
tcagtcacgt
atcccctece
gactadagct
ttttgcgacg
aaaacagagt
gtectttace

acagtaaagg

aacaaaatcg

ggaagaccag
gecaacactc
caggcaccat
geaccgtteg
aacataccaa
tetgtaacgg
gtcgecatca
aacgecgtta
tccttctcaa
cactgegeag
accacccettg

ggaggagtag

taattgteggt getatgegtg tegtttagea
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taacaccagg
aggcég;cac
gettgcagee
tgccatgetg
tgagcgogta

ttgtcaacag

tggaaccaac

cgtacgtgaa
gcaaggtett
ccgaaaatac
ttgeateogge
aaggaaaéaa
acgdcaagtt
tggtgtacaa
gacaatttgg
agttggtact
ctggcttcaa
gttgccagat
tttecatega
acafgtcatg
tcaaatacac
ccattcgaga
cagecectgge
ccgcatgeca
gggtecagga
gattaattgt

ggcactaagg

agccactgtt
atattacgag
tcttatcecg
ctgtaagacc
cgaacacgta

accgggttac

actgtcactt

gtgctetast
tactggagtc
gcaaftgagc
ctacagagcc
cattaccgta
tgtegtgggce
aggcgacgtce
tgacattcaa
acagaggcca
gtattggetg
tgcgagaaac
cataccggat
cgaagtacéa
agctagcaag
agccgacgta
aagcgecgag
ccctocaaag
tatatccaca
tgetgttect

atctagatct

ccctteeotge

gotgcggeat

ctggccgcct
ctggettttt
acagtgatcc
agccccatgg

gactacatca

acagcagagt

tacccattta
gaggcacatg
cacaccgceat
getgectacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggea
aaggéacgag
ccggtaagag
geggecttta

gectgeacte

aaaggtaaat

gaagtagagg -

tttcgegtge

gaccacatag

acggcaatgt
gecttaattt

getgtgoeott

’PCDUP2013/054422

3120
3180
3240
3300
3360
3420
3480
3540
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3660
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3900
3960
4020
4080
4140
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4260
4320
4380
4440
4500
4560
4620

4680




ctagttgcca
ccactcccac
gtcattctat
atagcaggca
ceggttccte
cacgeccctg
cgccttcaat
caaaccaaac
agagggagag
aggccatgat
gtaatcatgg
patacgagcc
attaattgeg
ttaatgaatc
ctogeteact
aaaggeggta
aaaaggccag
getecgecoe
gacaggacta
tccgaccetg
ttctecatage
ctgtgtgcac
tgagtccaac
' tagcagagcg
cfacactaga
aagagttggt

ttgcaagcag

geccatctgtt
tgtectttee

tetgggeest

Vtgctggggat

ctgggccaga
gttettagtt

cccaceccget

ctagccteca

aaaatgcctc
ttaaggccat
tcatagetgt
ggaggcataa
ttgcgctcac
ggécaacgcg
gaétcgctgc

atacggttat

‘Caaaaggcca

cctgacgage

taaagatacc

ccgettaceg

tcacgctgta
gaaccccecg
ccggtaagac
aggtatgtgg
agaacagtat

agctcttgat

cagattacge

gtttgecccct
taataaaatg
geggteggsgec
goggtegggot
aagaagcagg
CCagccccac

aaagtacttg

agagtgggaa

caacatgtga
catggcctaa
ttcctgtgtg
agtgtaaagc
tgccecgottt
cggggagage
geteggteogt
ccacagaatc
ggaaccgtaa

atcacaaaaa

‘aggegtttee

gatacctgtc
ggtétctcag
ttcagcccga
acgacttatc
geggtgetac
ttggtatctg
ccggcaaaca

gcagaaaaaa
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ccdécgtgcc
aggaaattgc
aggacagcaa
ctatgggtac
cacatcccct
tcataggaca
gageggtete
gaaattaaag
ggaagtaatg
gettgaaagg
aaattgttat
ctggeetece
ccagtcggga
cggtttegcst
tcggetgegg
aggggataac
aaaggecgeg
tcgacgctcea
ccotggaage
cgcctttcfc
ttcggtgtag
cngtgcgcc
gccactggea
agagttcttg
cgctotgete

aaccaccgct

aggatctcaa

ttcottgace

atcgcaftgt
gegggaggat
ccaggtgctg
tctctgtgac
ctcatagcte
tcecteccte
caagataggc
agagaaatcé
agataggatc
ccgctcacaa
taatgagtga
aacctgtegt
attgggcgct
cgageggtat
gcaggaaaga
ttgetggeogt
agtcagaggt
tcectegtge
ccticgggaa
gtogttegct
ttatccgéta
gecagccactg
aagtggtgsc

aagccagtta

getagegete

gaagatcctt

ctggaaggtg
cfgagtaggt
tgggaagaca
aagaattgac
acaccctgtc
aggagggetce
atcagcccac
tattaagtgc

tagaatttta

aaagcettgge

ttccacacaa

gctaactcac
gccagetgea
cttecgette
cagctcactc
acatgtgagc
ttttecatag
ggcgaaacce
getoteotgt
gogtgecget
ccaagetggg
actatcgtct
gtaacaggat
ctaactacgg
cctteggaaa
gtttttttgt

tgatctttte

PCTIP 2013054429

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280

5340

5400

5460
5520
5580
5640
5700
5760
5820
5880
5940

6000

6060

6120

6180

6240

6300



tacggggtet
atcaaaaage
aagtatatat
ctcagcgatc
tacgatacgg
' ctcaécggct
tggtectgca
aagtagttcg
gtcacgcteg
tacatgatcc
cagaagtaag
tactgtecatg
ctgagaatég
cgcgccacat
actctcaagg
ctgatcttca
aaatgccgcea
ttttcaatat
»atgtatttag
tgacgtctaa
geoctttegg
gttgacggte
gtoagogeet
actgagagtg
tfgttaaatc
aaaagaatag

aaagaacgtg

gacgctoagt
atcttcacct
gagtaaactt
tgtetattte
gagggettac
écagatttat
actttatccg
ccagttaata
tecgtttggta
ﬁccatgttgt
ttggccédag
ccatccgtaa

tgtatgegee

agcagaactt.

atcttaccge
gcatctttta
aaaaagggaa

tattgaageca

.aaaaataaac

gaaaccatta

gtegegegtt

acagettgte
gttegegest
caccataaaa
agctcatttt

cccgagatag

gactccaacg

ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggece
cagcaataaa
cﬁchatcca
gtttgegeaa
tggetteatt
gcaaaaaage
tgttatcact

gatgctttto

gaccgagttg

taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggeg
éaataggggt
ttatcatgac
tcggtgétga
tgtaagcgea
gteggegetg
ttgtaaacgt
ttaaccaata
ggttgagtet

tcaaagggeg
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ctcacgttaa gggattttgg tcatgagatt

aaattaaaaa

ttaccaatge

agttgectga

cagtgctgca
€Gcagecagee
gtctattaaf
cgttgttgc§
cagcteeggt
ggttagetce
catggttatg
tgfgactggt
ctettgeeeg
catcattgga
cagttcgatg
égtttctggg
acggaaatgt
ttattgtote
tccgcgcéca
attaacctat
cggtgaaaac
tgccgggagc
gcttaactat
taatattttg
ggcocgaaate

tgttecagtt

aaaaaccgtc

tgaagtttta
ttaatcagtg
ctceeegteg
atgataccge
ggaagegecg
tgtteccegg

attgctacag

tcccaacgat

tteggtecte
gcagcactge
gégtactcaa
gogtcaatac
aaécgttctt
taacccactc
tgagcaaaaa
tgaatactca
afgagcggat
tttcceocgaa
aaaaataggc
cfctgacaca
agacaagece
geggeatcag
ttaaaattcg
ggcaaaatcg
tggaacaaga

tatcagggeg

aatcaatcta
aggcacctat
tgtagataac
gagaaccacg
agcgcagaag
aagcfagagt
gcatcgtgst
caaggcgagt
cgatcgttgt

ataattctct

ccaagtcatt

gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttect
acatatttga
aagtgccace
gtatcacgag
tgcagctcce
gtcagggege
agcagattgt
cgttaaattt
éttataaatc
gfccactatt

atggcccact

RCTIP2013/054422

6360

6420

6480
6540
6600
6660
6720

6780

6840

6900
6960
7020
7080
7140
7200
7260
7320

7380

7440

7500
7560
7620’
7680
7740
7800 -
1860

7920



acgtgaacca tcacccaaat caagtttttt

gaaccctaaa gggagecccc gatttagage

adaggaaggg aagaaagcga aaggageggs

gotgogegta

accaccacac

ccgeeogoget

ttgotttgac gtatgeggtg tgaaataccg

aggchcatt
tcgetattac
ccagggtttt
ttte

210>
Q211>

212>
<213>

24

DNA
Art

<2205
223>

<400>

cgeccattcag
gecagetgee

cccagtcacg

8410

ificial

24

getgegeaac

gaaagggeea

acgttgtaaa

VLP_CHI 532 vector

gaattcccat tgcatacgtt gtatccatat

ccaacattac
gggtcattag
ccgectgget
atagtaacgc
: gcdcacttgg
gacggtaaat
tggcagtaca
atcaatgggce
‘: gtcéatggga
tccgeeccat
gotcgtttag

agaagacacc

cgoccatgttg

ttcatagccc

gaccgcccaa

caatagggac

cagtacatca

ggoccgeetg
tctacgtatt
gtegatagog
gtttgtttte
‘tgacgcaaat
tgaaccgtca

gggaccgate

acattgatta
atatatggag

Cgaceccccge

tttccattga

agtgtatcat
gcattatgee
agtcétcgct

gtttgactca

gecaccaaaat

gggeggtagg

‘gatcgcctgg

cagectecgt
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geggtogagg
ttgacgggea
cectagggog
taatgegeeg
cacagatgeg
tgttgggaag
tgtegctgcaa

acgacggceca

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatgég
atgccaagta
cagtacatga
attaccatgg
cggggatttce
caacgggact
cetgtacggt
agacgccatce

taacggtgga

tgoccgtaaag
aagccggega
ctggcaagtg
ctacagggceg
taaggagaaa
gecgatoggt
ggegattaag

gtgaattcca

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
Cgccccctat
ccttatggga
tgatgeggtt
caagtctcca
ttccaaaatg
gegagetota
cacgetgttt

gggcagtgta

cactaaatcg

acgtggegag

tagcggtcac

cgtactatgg
ataccgcatc
goggegeotet
ttgggtaacg

tggtctcaac

tggoteatgt
atcaéttacg
ggtaaatggc
gtétgttccc
acggtaaact
tgacgtcaat
ctttectact
tiggcagtac
ccccatﬁéac
tcgtaacaac
tataagcaga
tgacctccat

gtetgageag

PCTIP2013,/ 054420 |
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8040

- 8100

8160
8220
8280
8340

8400

8404

60
120
180
20
300
360
420
480
540
600
660
720

780



tactcgttgc
tttccatgge
ccaccatgga
gggoeecacg
ggcaactcge
agéagcctcg
acgécccaaa
caggccgtag
atgaaggcaa
atétgaaggg
aatacgatct
cccacgagaa
- geeggtteac
acaacaaagg
ccctoteogt
aagagtegag
ctcagecgee
ttgaggacaa
ctccccaécg
gatatctagc
»tggagdgcat
tcgggataaa
Cgccag;gga

ccgggaccat

gatttacgga

ctgtgatagg

gcacgtacgt

tgocgegege
tcttttctgq
gttcatcceg
cﬁctacaatt
ccagctgate
cagaaatcgg
gcaaaagaag
ggagagaatg
agtéatgggc
aactatcgac
tgaatgtgcea
acccgagggg
tatcccgacg
acgggtégtg
getgacetee
cctegeecte
ttgcacéccc
cgtgatgaga
ccaaagacgce
tcattgtect

cagaaatgaa

gacagatgac

cgéggagcga
gggabacttt
cagcagaaag
tagezagage

gcagageacce

gecaccagac
agtcaccgtc
acgcaaactt
caagtaatta

tceogeagtca

‘aaaaacaaga

caaccaccac
tgdatgaaaa
tacgcatgce
aatgécgatc
cagataccgg
tactataéct
getgeageca
gccatcétcc
aacaaagaca
ccggtettgt
tgetgetacg
cccggatact
agtactaagg
gactgoggag
gcaacggacg
agccacgatt
gecggattge
attctegece

atcagccaca

ttccactecte

getgecactg

70
ataatagcfg
gtegacacgt
tctataacag
gacctagacc
acaaattgac
agcaaaggea
aaaagaagcc
ttgaaaatga
tggteegeea

tggctaaact

fgcacatgaa

ggcatcacgg
ageccgggaga
taggagggec
tcgtcacaaa
geetgttigee
aaéaggaacc.
accagctact
acaatfttaé
aaéggcattc
gaacgctigaa
ggaccaaget
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca

ctgaggagat
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acagéctaac
gtgatcagat
aaggtaccaa
acgtcpacag
catgegegeg
gaagaagcag
ggctcaaaag
ttgcatcttc
taaagtaatg
ggocctttaag
gtctgatgee
agcagfgcag
cagcggeaga
caacgaaggt
aattacccct
aaacactaca
ggaaaédacc
aaaagcatcg
tgtctataaa
gtgecacage
aatccaggtc
gegctatatg
ttcagcaccg
qggagagacg
cccgttécat
tggtaaagag

agaggtgcat

agactgttce
atcgeoggcog
ccccgaceet
aggeaggetg
gtacctcaac

gcgecgeaaa

aagaagaaac

gaagtcaagc
aaaccagcac
cggtegteta
tcgaagttfa
tattcaggag
ccgatctteg
geececgeacgg
gagggageeg
ttccectget
ttgogoatge

ctgaéttgct

gccacaagac

cctateogeat

tetttgeaga

gatagccata

tgcacgatca

ctgacagtge
catgaaccac
ttaccttgea

atgcccccag

PCT/P2013/654422
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900
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1440

1500
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1920

1980
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2100
2160
2220
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atactcctga
ggcagacggf
tgacaaccac
ctaatcacaa
accgtaaagg
aégcaagaaa
accatccgac

gggtgacaca

gggecaacaa

gtcacccaca

ttgtgteget

tgtgcgcécg

teetgeteag
.'cggcatafct
ccgccttgéf
cttttttage
tgatcccgaa
cocatggtgtt
acatcacgtg
cagagtgcaa

catttatgte

cacatgtéga>

ccgeategge
cctacgetaa
tgtoctecee

acatgéacta

gtacaccgga

ccgeacgetg

geggtacaag

‘agacaaagtg

gaattggcaa
aaagatccac

ccctacagta

.actcttgtot

caagaaggag

cgaaccatac

tgagataatc
ggcctogtte
gcgcagatge
ccﬁgctatgc
atggaécgaa
cetoctetec

cgtaatgage

cacggtggga

ggagatggag

cgagtacaaa
ggacaagage

g88cgecece

bgaaatctgaa

gtcggegaag
cggtgaccat
ctggacacct
cccacctttt

aagtaaagac

atgacgcagc
tgcaactgeg
atcéataact
.tacaactcce
atcccattce
acttacggaé
taccgtaaca
gttaccttga
aagtactgge
ttgtacfatt
gtgettetgt
attacaccat
tgcgtcagaa
cagcagcccc
aactgtctga
atcggtgcce
gtaccgtéta
ctacaatcag
actgtcatce
ctaccagact
tactgetttt
tcttgcaaaa
cteegegtec
gccgteacag
tttgacaaca
gececagegaa

gtttatgeca
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agtctggcaa

gtggotoogg.

gcaaaattga
ctttagtcece
cattggcaaa

aaaaccaagt

tgggacagga.

ccgtgectac
cgcagatgtc
atgagctgta
¢gatggtggg
atgaattaac
cgaccaagge
tgttetggtt
aactcttgee
acactgtgag
agactcttgt
tcaccttgga
cctcccegta
acagctgcaa
gegacgeega
cagagtttge
tttaccaagg
taaaggacgc
aaatcgtggt
gaccaggaca

acactcagtt

cgtgaagétc
aagtggatce
tcagtgccat
gogcaacget

cgtgacttge

caccatgctg

accaaattac
tgagggtote
tacgaacggt
ccccactatg
cacagcagtg
accaggagec
ggccacatat
gecaggetett
atgctgetgt
cgcgtacgaa
caacagaccg
accaacactg

cgtgaagtge

ggtetttact

aaatacgcaa
atcggoctac
aaacaacatt
caagtttgte
gtacaaaggc
atttggtgac

ggtactacag

acagttaatg

aacgagggac

gectgcagtea

gaactcggeg
agagtgccaa
ctgtatcctg
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca
ggaatgtgtg
actgttgcct
tacgaggetg
atcccgetgg
aagaccotgg
cacgtaacag
ggttacagee

tcacttgact

tgtggtacag

ggagtctacc
ttgagegags
agagcccaca
accgtagetg
gtggegcceaa

gacgtctacé

attcaaagtc

aggecageag

PCT/UP2013/054422

2460

2520

2580

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
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3480

3540
3600 |
3660
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3780

3840

3900
3960

4020




caggﬁécggt
aacgaggage
_taégagctgt
.cctttactag
v gcactcactc
.gtaaatgtgc
tagaggggaa
gogtgcaagt
acatagtcaa
caatgtcttg
taattttaat
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
attgacccgg
cctgtceacg
gggctecgec
- gcccéccaaa
aégtgcagag

attttaagge

cttggcgtaa

acacaacata
actcacatta
gotgeattaa
cgcttbctcg

tcactcaaag

‘acatgtacca

atcgctacag

aaattgeget
ggttgtegat
ctccgacttt
agtacattcg
ctcccaggtg
gtgctccaca
ttacccageca
ggtgcagaag

tgtggtegcta

ttgccagccé

tcccactgte
ttctattetg
caggcatget
ttectectgg
cccctggttc
ttcaatccca
ccaaacctag
ggagagaéaa
catgatttaa
tcatggtceat
cgagccggaa
attgqgttgc
tgaatcggee
ctcactgact

gcggtaatac

tactctcagg
cacacggeac
gtggggaaca
gcaccctotg
gggggcgtcg
atgaccaacg

caaatatcct

caagtacact.

tcacacacca
attacgggag
tgecgtgtest
tetgttgttt
ctftcctaat
gegegteggee
ggggatgegg
gccagaaaga
ttagttccag
cccgetaaag
cctccaagag
tgcctecaac
ggccatcatg
agetgtttcee
gcataaagtg
getcactgee

aacgeogeges

cgetgegete

ggttatccac
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caccat;tgg
cgtteggtteg
taccaatttc
taacggacat
bcatcéfcaa
ccgttaccat
tctcaacage
gegoageege
ccqttggggt
gagtaggatt
ttagcaggca
goecectecce
éaaatgagga
tggggcagea
tgggctetat
agcaggeaca
ccccactcat
tacttggage

tgggaagaaa

atgtgaggaa

gcectaagett
tgfgtgaaat
taaagcctgg
cgetttecag
gagaggoggt
getogttoge

agaatcaggg

cttcaagtat
ccagattgeg
catcgacata
gtcatgcgaa
atacacagct
tcgagaagee
cctggcaage
atgccaccct
ccaggatata
aattgttgct
ctaaggatct
cgtgdcttcc
aattgdatcg
cagdaagggg
gggtacccag
tcccctfctc

aggacactca

ggtctetece

ttaaagcaag
gtaatgagag
gaaaggagat
tgttatcoge

ggtgcctaat

fcgggaaacc

ttgcgtattg
ctgeggegag

gataacgcég

tggotgaage

acaaacccgg

ccggatgoeg
gtaccagcct
agcaagaaag
gacgtagaag

gocgagttte

ccaaaggacce

tccacaacgg
gtfgctgcct
agatctgetg
ttgacccfgg
cattgtctga
gaggattgge
gtgctgaaga
tgtgacacac
tagctcagga
tccctcatea
ataggctatt
aaatcétaga
aggatccaag
tcacaattcc
gagtgagecta
tgtcgtgcca
ggegetette

cggtatcage

‘gaaagaacat

PCT/UPR2013/054422

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

5580

5640




gtgagcaaaa

ccataggctce
aaacccgaca
tcctgtteeg

ggegetttet

gotgggotet

tcgtcttgag
‘caggattage
ctacggcfac
cggaaaaaga
ttttgtttee
éttftctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
agbacgctca
cagaagtggt
tagagtaagt
cetgetetea
gcgagttaca
cgttgtcaga
ttetettact
gtcattctga
taataccgeg
gcgaaaactc

acccaactga

geccageaaa
cgecocooctg
ggactataaa
accectgeege
catagptcac
gtgcacgaac
fccaacccgg
agagégaggt
actagaégaa
gtfggtagct
aagcagcaga
gegtctgacg
aaaaggatct
atatatgagt
gogatetgto
atacgggagg
coggctocag
cctgcaactt
agttcgecag
cgetegtegt
tgatcoceca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatét

tbttcagcat

aggcdaggaa
acgagcatca
gataccaggce
ttaccggata
getgtaggta
cccccgttca
taégacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttegttc

gottaccate

‘atttatcage

tatccgecte
ttaatagttt
ttggtatgge
tgttgtgcaa
cogeagtgtt
chtaagatg
tgcggcgécc
géactttaaé
taccgctgtt

cttttacttt
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ccgtaaaaag
caaaaatcga
gtttceccect
cctgtcogce
tectcagtteg
gccpgaccgc
cttatcgeca
tgctacagag
tatctgcget
caaacaaacc

daaaaaagga

cgaaaactca

ccttttaaat
tgacagttac
atccafégtt
tggecccagt
aataaaccag
catccagtct
gcgcaacgtt

ttecattcage

’aaaagcggtt

atcactcatg

cttttetgty

gagttgctet

agtgctcatc

gagatccagt

caccagegtt:

gecgegttge
cgctcaagte
ggaagctcce
tttectecctt
gtgtaggtog
tgcgeottat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgetggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gectgactee
getgecaatga
écégccggaa

attaattgtt

gttgecattg

tcecggtteee
agctectteg
gttatggcag

actggtgagt

tgceecggogt

attggaaaac
tegatgtaac

totggateag

tggogttttt
agaggtggcg
tcgtgegete

cgggaagegt

ttcgctccaa

ccggtaacta
ccactggtaa

ggtggectaa

cagttacctt

goggtegttt

atcctttgat

ttttggteat
gttttaaétc
tcagtgaggc
ccgtegtgta
taccgegaga
gggcqgagcg
gccgggaagc
ctacaggcat
aacgatcaag
gtcctccgat
cactgcataa
actcaaccaé
caatacggga
gttcttéggg
ccactégtgc

caaaaacagg

POT/IP2013/054422

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

1080

1140

1200

1260



aaggcaaaat
- cttecttttt
étttgaatgt
gccacctgac
cacgaggece
gctcccgttg
gegogogtoa
gattgtacfg
-aaatttttet
taaatcaaaa
actattaaag
_‘cccéctacgt
‘aaatcggéac
ggcgagaaag
ggtca;gctg
ctatggttec
cgcatcaggc
gectettege
gtaacgccag
ctcaactttc
<210>
211>

212>
(AR Y

25

DNA
<220>
<223>

<400> 25

geccgeaaaaa
caatattatt
atttagaaaa
gtctaagaaa
tttegggteg
acggtcacag
goggetette
agagtgcacc
taaatcaggt
gaatagcccg
aacgtggact
gaaccatcac

cctaaaggga

'gaagggaaga

cgegtaacca
tttgacgtat
gecattegec
tattacgcca

ggtttteeea

8431

Artificial

agggaataag
gaagcattta
ataaacaaat
ccattattat
cgogtttege
cttgtctgtab
goggeteteg

ataaaattgt

cattttttaa

agatagggtt
ccaacgtcaa
ccaaatcaaé
geccccgatt
aagcgaaagg
écacacccgc
goggtgtgaa
attcaggetg .
getggegaaa

gtcacgacgt‘

VLP_VEEV VLP 518 vector
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ggcgacacgg
tcagggttat
aggegttocg
catgacatta
fgatgacggt
agecggatgec
gegetggett
aaacgttaat
ccaataggcc
gagtgttgtt
agggbgaaaa
ttttttgege
tagagcttga
agecgggeget
cgegettaat
ataccgcaca
cgcaactgtt
gegggatgte

tgtaaaacga

aaafgttgaa
tgtctcatga
cgeacattte
acctataaaa
gaaaacctct
gggagcagac
aactatgbgg
attttgttaa
gaaatcggca
ccagtttgga
accgtctatc
tcgaggtgce
cggggaaégc
agggegoteg
gegeogotac
gatgcgtaag
g£ggaagegece
ctécaaggcg

cggecagtga

tactcatact
goggatacat
cccgaaaagt
ataggegtat
gacacatgca
aageccgtcea
catcagagca
aattcgcgtt
aaatccotta
acaagagtcc
agggegategg
gtaaégcact
cggcgaacgt
caagtgtagc
agggegogta

gagaaaatad

atoggtgcge

attaagttgg

attccatggt

gaattcccat thatacgtt gtatccatat cataatatgt acatttatat tggctcatgt

ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atCaattacg

geggtcattag ttcatagccc atatatggag ttccgegtta cataacttac ggtaaatgge

PCT/P2013 /054422

220
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220

8280

8340

- 8400

8410

60
120

180




cecgectggeot
atégtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
}-atcaatgggc
gtcaatggga
tcegocccat
gctcgtttag
agaagacacc
tactcgttec
ttfccatggg
ccaccatgtt
tcgegegccce
aggaattaac

aggggccatc

‘aagggaagaa

aggcacagaa
tcatgaaatt
.acgettgtgt
acgacgttct
atgtgccaca
attacagcetg

gagttgggec

ctattgtget

acgagaaggg

ccaccatgtg

gaccgceccaa

caatagggac

cagtécatca
ggecegectg
totacgtatt

gteggatageg

gtttgtttte

tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgegegc
tcttttﬁtgc
ccegttccag
gegeaggece
ccgctcgétg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtoggagee
ggecgegett
gaacatgegg
gcatcafgga
caagggagac
gggaggfgtg

agttaccgtg

tctgctcgcg

€gacccccge
tttccattga
agtgtatcat
gcattatgee
agtcatcget
gtttgacteca
écaccaaaat
gggcgetagg
gatcgeetgg
cagccteeogt
gccaccagac
agtcaccgtc
ccaafgtatc

tggtteccea

gctaacctga'

ccgaagaagg
caagggaaga
aagaagacca

aagacgttcc

aagttattca

aagacgaaga
gccgatacat
gcagtcéaat
agcggacgac
aatgaaggat
aagtatactc

aatgtgacgt
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ccattgacgt caataatgac gtétgttccc

cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggattte
caaﬁgggact
cgtgtacggt

agacgccatce

taacggtgga

ataatagctg
gtcgacacgt
cgatgcagcee
gaaccgacce
Egtteéagcé
aggectegea
agaaggctaa

acaagaaacc

caatcatgtt

ggocgatgea
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctega
ctaggacagc
cagagaactg

tcecatgtgc

tggagtattt
cgecccotat
ccttatggga
tgatgeggtt
caagtctcca
ttccaaaatg

gggaggtcta

cacgotgttt

gggoagtgta

acagactaac
gtgatcagat
aatgccctat
ttttetggeg
acgecgggac
aaaacagaaa
gacagggeeg
agécaagaga
ggaagggaag
tetegaagec
atacgatctt
ccatgagaaa
gegtttcacg
taaccaggga
cCtttcégtc
cgagcaatgg

tcaaccacca

acggtaaact
tgacgtoaat
ctttectact
ttggcagtac

ccccattgac

tcgtaacaac -

tataagcaga
tgacctccat
gtctgageag
agactgttcc
atcgoggecg
cgcaaccegt
atgoaggtec
gegecacctg
£2Egeagece
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag
ccccaagget
gtgccgaaag
cegegtegtog

gtcatgtgga

tcactagtga -

atttgctacg

PUT/IP2013/ 054422

240
300
360
420
480
540
600
660
720

780

840

900
960
1020

1080

- 1140

1200

1260

1320
1380

1440

1500

1560

1620

1680

1740

1800




acagaaaacc
atgagctget
tgtttaatga
ggaggtgcca
ttagacttcé'
ccatgcggta
atacatctcg
cggcaggegsga
tgccgtatga
acggagtaga
tcgagatgca
gaggatccag
agtetgeceg
caaagaagga
aéaaactgcc
tggcagaceg
gatcagtgte
ctgatgagcc
tcaccgaaaa
aggaaacagc
acagataccc
ccgttgcage
ggﬁtaacacc
cccgggecga
toctggattea
gegtgtgctg

agcacgegac

agcagagact
ggaagcaget
gtataagcta
tagtccaata
gacttcctég

tgaCatgcac

ccegtgteac

ctccatcacc
agtgaaattt
gcaagegtgc
cctecoggge
ttcagtcacc
cacaaagatc
gcagtgcaga
caaageageg
caaatgcacc
actgaaactg
tcactacacg
aggetegegag
acccggaaat
tatgtccace
gtctacctgg
taacgctagg
gaccacctgg
attgetgate
tgtogtgect

cacgatgecg

ttggccatge
gttaagtgec
acgegecctt
écaatcgagg
cagtatggee
gggaccatta
attgtggatg

atggaattta

aatcctgtag

caagtctacg
tcagaagtgg
gtgacaccte
tccgagacca
gcatatcégc
ggagccacct

gtgcctotag

caccctaaga

cacgagctca
tttgtatgeg
ccacatgggc
atcotgggtt
ctgttttgcea

ataccatttt

‘gagtoctteg

cetetggoeg

tttttagtca
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tcagegttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattecte
aagagatacc
ggcécggtfa
agaaagatte
gcagagaacf
cacatgatgc
acagcagttt
ctgatgggac
tcaacéégéc
tgcagaacga
taaaaggaaa
caccagaacc
atcccacata
tatctgaacc
gaaaccacce
taccgcacga
tgtcaatttg
géfcaagagt
gtctggctgt
atcacctatg
ccttgatcgt

tggecggege

gaatctogta taacactata

cgttgacaac
aaggagatcec
afgcatcaga
cgacgggeac
cggcaactta
actacatcaa
tttectgett
cgtcagacac
ctatactcat
acagaacaga
ggtttécttg
tagcgccetg
aaaacagttc
taagtgggte
actgcatgtc
tatgataacc
tctaatcace
agctgttagg
geogaaaage
ggtgataact
tgccgecatt
tgegtgecta
getttgctee
gaacaataac
agtgactcge

cgcaggcegcec

ccgggctacg
accgaggage
tgtgecagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgce
tectgetegg
cccccagaac
ggégcttatg
agcggectcecg
gtegaatgce

agccagtgea

tataattetg

ccattettgc

tteggtttca

cgccaacttg
aattttaccg
ttttgggcac
cattattacc
gcaaccgttt
actccttace
geceogeactg
caacagatgt
ctgctcaggt
ggegectacg

gtéaacégag

- PCT/JPR013/654422
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caggctacge
tgaacttgga
getgeggate
caggggttta
aégtcagcaa
ataaagcgca
ttgtgactac
ctecaggtee
gggagatcta
atatacaatc
agagacccaa

aatggaagaa
‘atacaaacbc
" ttcccgacge
ctcttaacga
ccagcéagtc
cagcagtcga
accdggagtt
ccccgaaaga
tgtcaaaaac
taattggett
attéaggatc
cecgtgectte
aaattgeatc
acagcaaggeg
- tgggtaccca

atccccttet

accactcéct
gtacgtcacc
tcaggaatgc
cccgttcatg
ggcctadgta
cacagectca
cgtgtatgtg
getttccaca
faattatgat

cagaacagtc

-agcaggageg

agataaagct
cattcgegece
cttgttcacc

gtgcgtetat

‘aggcaagtge

gctaaccgag
caggctccaa
ccatattgtg
cgegtggacg
ggtgcteget
tagatctect
cttgaccctg
gecattgtetg
ggaggattgg

ggtgetgaag

ctgtgacaca

'atcagcataa

tgccactaca
actccaactf
tegegteete
atgaaatctg
gtgcaggcét
aatggagaaa
gottggacac
tttecctgagt
tcaagctctg
atccécgtgc
ccatcattga

gaaaactgtg

‘agggtgtcag

tetteegact
gcagteocatg
caagggtcgg
atatgcacat
acacaccctc
tggttaacat
actattgtgg
gtgcettota
gaagétgcca
agtaggtste
gaagacaata
aattgacccg

cectgtecac
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caccaacaaa
aaacaggaat
acaggcbtga
catattgett
acgactgcqt
tcctcaacat
ctcctgtgaa
cctttgatcg
atggégéagg
atctgtatec
catacactca
aétttaccgc
ctgtagegtc
aéacaccgac
ttgeteggat
tgccatcagg
cgactatcca
catatgttac
agtatcacge
ccotgetegegg
ccatgtacgt
gtteccagec
ctcccactgt
attctattct
écaggcatgc
gttectectg

geeeotggtt

gatcaagctg
ggattcacca
tgaacagtgc
ttgcgacéct
tgcggatcat
cacagtggga
tttcaatgge
caaaatcgtg
acaaccagga
caataccaac
ggcacctteg
ccctttegga
aattccatta
actttcagpg
cgeccacggte
gactgctace
tttctcgace
gtgcaaaggt
ccaaacattt
aggatcagcc
gotgaccaac
atctgttgtt
cgtttcctaa

ggeegegtege

‘tegegatece

gegccagaaag

cttagttcca

atacctacag
gocatcaaat
aaagtcttca
gagaacacce
gctgaagecat
gaacactcta

gtcaaaataa

.cagtatgecg

gcatttggég
ctagtgctec

ggttttgage

tgggaaatat

geectttgaca
gecgaatgea
aagtactogg
ctaaaagaag
gcaaatafcc
gattgtcacc
acagccgegg
gtaattatta
cagaaacata
fgcccctccc
taaaatgagg
gtggeggcage
gtgggctéta
aagcaggcac

geeccactcea

PUTIP2013/054422

3480

3540

3600

3660

3720

3780

13840

3900

3960

4020

4080
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4200
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4320
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4440
4500
4560
4620
4680
4740
4800

4860

4920

4980

5040



taggacactc
cggtctetec
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatccg
ggetegcctaa
gtegggaaac
tttgegtatt
getgeggega
’ ggatéacgca
ggccgegtte
acgctcaagt
tggaagctce
ctttetecct
ggtgtaggte
ctgegectta
actggcagca
| gttcttgaag
‘tctgctgaag
caccgetggt
- atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgcfta
tgbctgactc

tgctgeaatg

atagctcagg
ctcccteate
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagfgagct

ctgtegtgce

gggcgotott

goggtatcag

‘ggaaagaaca

ctggegtttt

cagaggtggc

stogteceot
togggaageg
gttegeteca
tccgétaact
gccactggta
tggtggecta
ccagttacct
ageggteett
gatcctttga
attttggtea
agttttaaat
atcagtgage
cccgtogtet

ataccgegag

agggetcege
agcccaccaa
taagtgcaga
aattttaagg

gettggegta

cacacaacat

aactcacatt
agctgeatta
ccgbttcctc
ctcactcaaa

tgtgagcaaa

tccataggct

gaaaccegac

ctcctéttcc
tggcgctttc
agotggecty
atcgtcttga
acaggattag
actacggcta
tcggéaaaag
tttttattte
tettttotac
tgagattatc
caatctaaag
cacctatcte
agataactac

aaccacgetc

78 / 161

cttcaatcee
accéaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagecgga
aattgogtte
atgaatcggc
geteactgac
ggeggtaata
aggcecagcaa
ccgeccccct
aggactataa
gabcctgccg
tcatagctca
tgtgcacgaa
gtccaacceg
cagagcgagg
cactagaaga
agttggtage
Caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgf
gatacgggag

accggctcca

adccgctaaa
gectccaaga
atgcctccaa
aggccatcat
tagotgtttc
agcataaagt
cgetcactge
caacgcgcgg
tegetgegct
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccocegttc
gtaagécacg
tatgtaggeg

acagtatttg

tettgatecg

attacgcgea
getcagtgga
ftcacctaga
taaacttggt
ctatttegtt
ggcttaccat

gatttatbag

gtacttggag

gtgggaagaa

catgtgagga

‘ggcctaaget

ctgtgtgaaa

gtaaagcctg

ccgottteca

ggagaggeeg
cggfcgttcg
cagaatcagg
accgtaaaaa
aqaaaaatcg
cgttteccce
acctgteege
atctcagttc

agecccgacceg

acttatcgec

gtgctacaga -

giétbtgcgc
gcaaacaaac
gaaaaaaagg
acgaaéactc
tcecttttaaa

ctgacagtta

catccatagt

ctggceccag

-caataaacca

RCTWP2013/ 054422

5100

5160

5220
5280
5340

5400

- 5460

5520
5580
5640
5700
5760

5820

- 9880

5940
6000
6060

6120

6180

6240

6300

- 6360

6420

6480

6540

6600

6660




gccagccgga
tattaattgt
tgttgccatt

cteceggttce

'tagctccttc

ggttatggea
gactggtgag
ttgeccggeg
cattggaaaa
| ttcgatgtaa
ttctgggtga
gaaatgttga
ttgteteatg
gegeacattt
aacctataaa
tgaaaacctc
. cgggagcaga
faactatgcg
tattttgtta
cgaaatcgge
tcoagtttgg
aaccgtctat
gtegaggtgce
acggggaaag
tagggegote
tgcgcégcta

agatgdgtaa

agggecgage
tgocgegaag
gctacaggea
caacgatcaa
ggtectecga
gcactgcata
tactcaacca
tcaatangg
cgttecttogg
cccactegtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgagacatgc
caagcccgte
gcatcagage
aaattcgcgt
aaaatccctt
aacaagagtc
cagggegatg
cgtaaaggac
ccggegaacg
gcaagtgtag
bégggcgcgt

ggagaaaata

ctagagtaag

tegtggteate

ggogagttac

tegttgteag

attctcﬁtac
agtcattetg
ataataccge
ggcgaaaact
cacccaactg
éaaggcaaaa
tottectttt
tatttgaatg
tgccacctga
tcacgaggce
agctccegtt
agggegoegte
agattgtact
taaatttttg
ataaatcaaa
cactattaaa
gceccactacg
taaétcggaa
tggcgagaaa
cggtcacgct
actatggttg

ccgeoatcagg
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tagttegeca

acgctegteg

atgatcccoe

aagféagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatg
atcttcagca
tgccgbaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcgggfc

gacggtcaca

agegggtett

gagagtgceac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccatca
bcctaaaggg
ggaagggaag
gegegtaace
ctttgécgta

cgccattege

gcagaagtgg toctgcaact ttatccgect

gttaatagtt
tttggtateg
atgttgtgea
gecgeagtgt
tccgtaégat
atgcggegac

agaactttaa

ttapcgctgt

tottttactt

aagggaataa
tgaagcattt
aataaacaaa
accattatta

gegegttteg

gottgtetst

ggogggtete
cataaaattg
tcatttttta
gagatagggt
tccaacgtca
ccﬁaaatcaa
agcécccgat
aaagcgaaag
accacacceg
tgcggtgtga

cattcagget

ccatccagtc

tgcgcaacgf

ctteoattecag
aaaaageggt

tatcactcat

gcttttctgt‘

cgagttgcté
aagtgctcat
tgagatccag

tcaccagegt

gggcogacacg

atcagggtta

tagggettee

tcatgadatt
gtgatgaceg
aagcggatge
ggégctggct
taaacgttaa

accaataggce

tgagtgttet

aagggcgaaa
gttttttgee
ttégagcttg
gagcgggdgc
ccgogettaa

aataccgcac

gegcaactgt

ATAP2013/054422

6720

6780 .

6840
6900
6960
7020
7080
7140
7200
7260

1320

7380

7440

7500
7560
1620
1680
7740
7800
‘7860

7920

- 7980

8040
8100
8160
8220

8280
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tgggaaggec gatcgetece gecctottog ctattacgee agetggegaa aggeggatet

gctgcaagec gattaagttg ggtaacgcca gegttttoce agtcacgace ttgtaaaace

acggccagtg aattccatgg tctcaacttt ¢

<210
Q211>
212>
213>

26
8431
DNA
Arti

<220>
<223>

<400> 26
gaattcccat

ccaacattac
gggtcattag
cecgeectgget
atagtaacgc
geccacttgg
gacggtaaaf
tggcagtapa
~atcaatgggce
gtcaatggga
tccgecceat
getogtttag
agaagabacc
tactegttge
tttccatggg
ccaccatgtt
tcgeggecce
‘aggaattaac

aggggecate

ficial

tgcatacgtt
cgccatgtteg
ttcatagece
gaccgeccaa
caatagégaé
cagtacatca
ggcecegeetg
tctacgtatt
gtgeatageg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggacdgatc
tgccgegege
tettttetge
ccecgttccag
gCcgeagecce
ccgctcgétg

cgctaataaa

VLP_VEEV VLP 519 vector

gtatccatat
acattgatta
atatatggag
Cgaccceege
tttccattga
agtgtatcat
gcattatgec
aétcatcgct
gtttgactca
gcaccaaaat
gggeggtagg
gatcgeetgg
cagcctoegt
gocaccagac
agtcaccgtc
ccaatgtatce
tggtteccea
gctaacctga

ccgaagaagg

pataatatgt
ttgactagtt
ttccgégtta
ccattgécgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggattte
caacgggact
cgtgtacget
agacgccatce
taacggtgga
ataatagétg
gtcgacacgt
Cgatgcagcé
gaacégacbc

cgttcaagca

aggectegea

acafttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgecccctat
ccttatggga
tgafgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgetgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctggeg

acgecggegac

aaaacagaaa

tggcteatgt

atcaattacg

ggtaaatgge

gtatgttcee

acggtaaact
tgacgtcaat
ctttectact
ttggcagtac
ccccattgac
tcgtaacaac
tétaagcaga
tgacctccat
gtctgagcag
agactgttce
atcgeggecg

cgcaacccegt

atgcaggtge

gegecacctg

Eegegagece

0T/ P2013/054422

8340
8400

8431

60
120
" 180
240
300
360
420
480
540
600
660
720
780
840
1900
960
1020
1080

140




aagggaagaa
aggcacagaa
tcatgaaatt
acgettgtet
acgacgttcet
atgtgccaca
attacagetg
gagttgggec
gtattgtgct
acgagaaggg
ccaccatgtg
'acagaaaacc
atgagetget
tgtttaatga
ggagectgeoca
ttagacttca
ccatgcggta
atacatcth
cggcaggegga
fg@cgtatga
acggegtaga
tegagatgca
ccggaggate
agtgtggegg
caaagaagga
acaaactgcc

tggcagaégg

gaagaagaac
tggaaacaag
ggaatctgac
ggtcggagee
ggeegegett
gaacatgegg
gcatcatgga
caagggagac

gggaggtgty

.agttaccgtg

fctgctcgcc
agcagagact
ggaageagcet
gtataagcta
tagtccaata
gacttccteg
tgacatgcac
ccegtgteac
cteccatcace
agtgaaattt
gcaagegtec

ccteeceggge

ctcagtcacc

cacaaagatc
gcagtgcaga

caaagcagcsg

‘caaatgcacc

caagggaaga
aagaagacca
aagacgttcc
aggttattca
aagacgaaga
gccgatacat
gcaétdcaat
agcggacgac
aatgaaggat
aagtataétc
aatgtgécgt
ttggccatge
gttaagtgee
acgegocctt
gcaatcgagg
cagtatggce
gggaccatta
qttgtggatg

atggaattta

aatcctgtag

caagtctacg
tcagaagteg
gtgacacctc
tecgagacca

gcatateggc

ggagocacct

gtgcctotag
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agaaggctaa

acaagaaacc.

caatcatgtt
ggecgatgea
aagcatccaa

tcaaatacac

atgaaaatgg

ccattctgga

ctaggacagc
cagagaactg
tcccatgtge
tcagcgttaa
ccggaaggaa
écatggccég
cagtéaagag
tggattcote
aagagatacc

ggcacggtta

agaaagattc

gcagagaact
cacatgatgce
acagcagttt
ctgatgggac
tcaacaagac
tgcagaacga
taaaaggaaa

caccagaace

gacagegece

aggcaagaga

ggaagggaag

tgtggaagge
étacgatctt
ccatéagéaa
gegtttcacg
taaécaggga
cctttcagtc
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggeac
cggcaactita
actacatcaa
tttectgott
cgtcagacac
ctatactcat
acagaacaga
ggttteocttg
tagcgecctg
aéaacagttc
taégtgggtg
actgcatgtc

tatgataacc

cctéatccga
cagcgoatgg

ataaacggct

aagatcgaca.

éagtatgcag
ccccaaggCt
gtgccgaaag
cgggteeteg
gtcatgtega

tcactagtga

atttgetacg.

ccgggcfacg
accgaggage
tgtgcagtte
gacggttatg
aagggcagga
gtgtoactct

gocaggtgece

tcctgctcggv

cccccagaac
ggagcttatg
agcggeagtt
gtggaatgcg
égccégtgca
tataattctg

ccattecttge

tteggtttca

EN%W2013/054422

1200
1260
1320
1380
1440
1500
1560
1620
1680v
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

2760




gatcagtgtce
ctgatgagce
tcaccgaaaa
aggaaacagc
acagataccc

cegttgcage

ggctaacacc

'cccgggccga
tctggattea
| gegtgtectg
agcacgegac
caggctacge
tgaacttgga
gotgeggate
caggggttta
aagtcagcaa
ataaagégca
ttgtgactac
ctgecaggtce
gggagatcta
atatacaatc
.agagaQCGéa
aatggaagaa

-atacaaaccc

ttcecgacge

_ ctcttaacgé

ccagcaagtc

actgaaactg
tcactacacg
agggtgggag

acccggéaat

‘tatgtccace

gtctacctég
taacgctagg
gaccaCcfgg
attgetgate
tgtcgtgcct
cacgatgccg
accactccct
gtacgtcacc
tcaggaatge
cccgttcétg
ggcctacgta

cacagcctca

‘cgtgtategtg

gctttecaca
taattatgat
cagaacagtc
agcaggageg
agataaagct
cattcgegec
cttgttbacc
gtgcgtgtat

aggcaagtge

caccctaaga
cacgagctca
tttgtatges
ccacatgggc
atcctgggtt
ctgttttgca
ataccatttt

gagtccttgg

cctetggeeg

tttttagtea
agccaagegg
atcagcataa
tgccactaca
actccaactt
tegegteste
atgaaa&ctg
gtgcaggcgt
aatggagaaa
gqttggacac
tttcctgagt
tcaagctetg
atccacgtgc
ccatcattga
gaaaactgtg
agggteteag
tcttecgact

gcagtccatg
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atcccacata
tatctgaacc
£43aCCacce
taccgcacga
tgtcaattte
gatcaagagt

gtotggotet

atcacctatg

ccttgategt
tggcogecec
gaatctcgta
cacCaaéaaa
aaacaggaat
acaggccfga
catattgett
aégacfgcct
tcctcaacat
ctocctgtgaa
cotttgateg
atggggcagg
atctgtatgc
catacactca
aatttaccgc
ctgtagggte
aaacacqgéc
ttggteggat

tgoccatcagg

tctaatcace
agctgtfagg
gocgaaaagg
ggtgataact
tgecgecoatt
tgcgtgccta

getttgetge

gaacaataac

agtgéctcgc
cgcéggcgcc
taacactata
gatcaagcteg
ggattcécca
tgéacagtgc
ttgecgacact
tgeggatcat
cacagtggga
tttcaatgse
caaaatogte
acaaccagga
caataccaac
ggcacotteg
ccctttegga
aattccatta
actttcageg
cgecacggte

gactgctacc

cgccaacttg
aattttaccg
ttttgggcac
cattattacc
gcaaccgttt
actccttacc
geocgeactg
caacagatgt
ctgctcaggt
ggegectacg
gtcaacagag
atacﬁtacag
gcecatcaaat
aaagtcttca
gagaacacce
getgaageat
gaacactcta
gtcaaaataa
cagtatgecg
gcafttégaé

ctagtgctge

ggttttgage

tgcgaaatat
goectttgaca
gccéaatgca
éégtaéthg

ctaaaagaag

PCT/UPR2013/054422

2820
2880
2940
3000
3060
3120 _'

3180

3240

3300
3360
3420

3480

3540

3600
3660
3720
3780
3840
3900
3960
4020
4080

4140

4200

4260 .
4320

4380



cagcagtcga.

acccggagtt
ccccgaaaga
fgtdéaaaac
taattgectt
attéaggatc
ccgtgcctfc
aaattgecatc
acagcaageg
tgggtaccea

. atcccottet

taggacactc

- cggtctctee

attaaagcaa

agtaatgaga

tgaaaggaga

“ttgttatcog
~gggtgcctaa
gtcgggaaac
tttgogtatt
getgeggega
- ggataacgea
ggeegegttg
acgctcaagt
tggaagctcee
ctttetecct

ggtgtaggte

gctaaccgag
caggctccaa
ccatattgtg
cgegtggacg
ggtgotgegot
tagatctgcf
cttgaccctg
geattgtetg
ggaggattgg

ggtgetgaag

ctgtgacaca

atagctcagg
ctecccteate
gataggétat
gaaatcatag
taggatcaaa
ctéacaattc
tgagtgagct
ctgtegtgee
ggegcgetett
geggtatcag
ggaaagaaca
ctggegtttt
cagaggtgge
ctcgtgcgcf
togggaageg

gttegeteca

éaagggtcgg
atatgcacat
acacaccctce
tggttaacat
actattgtgg
gtgectteta
gaaégtgcca
agtaggtgtc
gaagacaata
aattgacécg
ccetgtecac
agggctcege
agcccaccaa
taagtgcaga
aattttaagg
gcttggcgta
cacacaacat
aactcacatt

agctgecatta

ccgettecte

ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctectgttee
tggegettte

agctgggctg
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cgactatcca
catatgttac
agtatcacgce
ccctgetgeg
ccatgtacgt

gttgccagee

cteccactgt:

attctattet
gcaggceatge
gttectectg
gececetggtt
cttcaatcce

accaaaccta

gggagagaaa

cdatgattta
atcatggtcea

acgagcecgea

aattgcgttg.

atgaatcggc

gctcactgac
ggeggtaata
aggccagcaa
ccgcéccCct
aggactataa
gaccctgccg
tcatagctca

tgtgcacgaa

tttectegace
gtgcaaaggt
ccaaacattt
aggatcagcc
gctgaccaac

atctgttgtt

cctttectaa.

geggeeteeg

tggggatgcg
ggccagaaag

cttagttcca

acccgctaaa

gcctecaaga

atgcctccaa.

aggccatcat
tagetgtttc
agcataaagt

cgctcactge

caacgegegg

tcgetgeget
cggttatcca
aaggccagga

gacgagcatc

agataccagg

cttaccggat
cgetgtagegt

cceccecegttc

gcaaatatcce
gattgtcacc
acagccgcgg
gtaattatta
cagaaacaté
tgccectece
taaaatgagg
gtégggcagg
gtgggctcta
aagcaggeac
gccqcactca
gtacttggag
gtgggaagaa
catgtgagga
ggcctaaget
cfgtgtgaaa
gtéaagcctg
ccgettteca
ggagaggeeg
cggtegtteg
cagaatéagg
accgtaaaaa

acaaaaatcg

cgttteccee

acctgteceoge
atctcagttc

agcccgaccg

- PCTAP2013/054422

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940

6000




ctgegoctta
actggcagca
gttcttgaag
tcfgctgaag
caccgetggt
atctcaagaa
acgttaagge
ttaaaaatga
'ccéatgctta

tgcctgacte

tgetgceaatg

gccagdcgga
tatfaattgt
tgttgccatt
§tccggttcc
tagctectte
ggttatggca
gactggtgag

ttgeceggeg

- cattggaaaa

ttcgatgtaa
ttotgggtea

gaaatgttga

ttgfctcatg

gegeacattt
aacctataaa

tgaaaacctc

tccggtaact

gocactggta

tggtggecta
ccagttacct
ageggtegtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccegtegtet
étaccgcgag
aggeccgage
tgececgggaag
gctacaggcea

caacgatcaa

ggtecteega

gcactgeata
tactcaacca
tcaatacggg

cgttcttege

.cccactegtg

gcaaaaacag
atactcatac
agcggétaca
ccccgaaaég
aataggcgta

tgacacatgce

atbgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgttte
tcttttétac

tgagattatc

caatctaaag

cacctatcte
agataactac

aaccacgetc

gcagaagteg

ctagagtaag

tegtggtgte
ggcgagttac

tegttgtcag

attctcttac

agtcattetg
ataataccge

ggcgaaaact

cacccaactg

gaaggcaaaa

tetteotttt

tatttgaate

tgccacctga
tcacgaggec

agctecegtt
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gtccaaccég
cagagcgagg
cactagaaga
agttggtage
caagcagcag

gegggtetgac

‘aaaaaggatc

tatatatgag
agegatctgt
gatacgggag
accggctccea
tcctgeaact

tagttcegeca

acgetegteg

atgatccece
aagtaagttg
tgtcatgeca
agaatagtgt
gccacatage
ctcaaggatc
afcttcagca
tgccgcéaaa
téaatattat
tatttagaaa
§gtctaagaa
ctttecgggte

gacggtcaca

gtaagacacg
tatgtaggcg
acagtatttg
tettgatceg
attacgcgca
getcagtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
geecgeagtgt
tccgtaagét

atgcggegac

agaactttaa

ttaccgetgt
tottttactt
aagggaatéa
tgaagcattt
aataaacaaa
adcattatta
gcgcgtttcg

gcttgtetgt

acttatcgece -

gtgctacaga

gtatctgege

gcaaacaaac -

gaaaaaaagg
acgaaaactc
tcocttttaaa
ctgacagtta
catccatagt
ctgegccccag
caataaacca
ccatccagtc
tgcgcaaégt
cttcattcag

aaaaageggt

tatcactcat

gottttetat
cgagttgcte
aagtgctecat
tgagatccag
tcaccagegt
gggegacacg
atcagggtta
taggggttce
tcatgacatt
gtgatgacgg

aagcggatgc

RCTIP2013 /054422

6060
6120
6180
6240
6300
6360
6420
6480

6540

6600

6660

6720

6780

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560

1620



_cgggégéaga
vfaactatgég
tattttgtta
cgaaatcgge
tccagttteg
aaccgtctat
gtdgaggtéc
acgggéaaag
tagggegetg
tgcgcqgcta
agatgcgtaa
tgggaaggec
gotgcaagge
acggccagtg
27
8431

DNA
Arti

<210>
211>
202
213

<220>
<223>

<400> 27

caagecegto

goatcagage

aaattcgegt
aaaatccctt
aacaagagtc

cagggegatg

‘cgtaaagcac

ccggegaacg
gcaagtgtag
cagggegegt
ggagaaaata
gatcgetece
gattaagttg

aattccatgg

ficial

égggcgcgtc
agattgtact
taaatttttg
ataaatcaaa
cactattaaa
gcccactacg
taaatcggaa
fggcgagaaa
cggtcacget
actatggtteg
ccgeatcagg
ggcctcttcg
ggtaacgcea

tctcaacttt

VLP_VEEV VLP 538 vector

gaattcccat tgcatacgtt gtatccatat

ccaacattac’
- gggtcattag
ccgeetgget
atagtaacgce
geccacttgg
gacggtaaat
tggcagtacé

atcaatgggc

cgccatgtteg
ttcatagece
gaccgeccaa
caatagégac
cagtaéatca
ggcecgeetg
tctacgtatt

gtggatageg

acattgatta
atatatggag
CEaCCCCCEs
tttccattga
agtgtatcat
gcattatgeo
agtbatbgct

gtttgactca
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agégggtgtt
gagagtgcac
ttaaatcage
agaatagcce
gaacgtggac

tgaaccatca

ccctaaaggg

ggaagggaag
gcgcgtéacc
ct{tgacgta
cgccattege
ctattacgce
ggettttoce

c

cataatatgt
ttgacﬁagtt
ttccgegtta
ccattgacgt
cgtcaatgge
atgccaagta
cagtacatga
attaccatgg

cggggattte

ggegegtate
cataaaattg
tcatttttta
gagatagggt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccg
tgcggtgféa
cattcagget
agdtggcgaa

agtcacgacg

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgeeccctat
ccttatggga
tgatgeggtt

caagtctcea

ggggctgget
taaacgttaa
accaatagge

tgagtgttgt

aagggcgaaa

gttttttgge
ttagagcttg
gagcgggege
ccgeogettaa

aataccgcac

gcgoaactgt

agggggatgt

ttgtaaaacg

tggectoatgt

atcaattacg

ggtaaatgge
gtatgttccé
acggtaaact
tgacgtcaat
ptttcctact
ttggcagtac

ccccattgac

S

PCTAP201:

1680
7740
1800

7860

7920

7980
8040

8100

8160

8220

8280
8340
8400

8431

60
120

180

240

300

360

420

480

540
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gtcaatggga
tccgcccbat
getegtttag
agaagacacc
tactegttsc
tttccatggg
ccaccatgtt
tecgeggecce
aggaattaac
aggggcecatce
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct
atgtgccaca
attacagetg
gagttgggec
ctattgtgot
‘acéagaaggg
ccaccatgtg
acagaaaacc
atgagctget
tgtttaatga
‘ggagetgeoca
ttagacttca

ccatgeggta

gtttgttttg
tgacgcaaét
tgaaccgtca
gggaccgatc
tgccgcgcgd
tcttttctgc
ccogttccag
§CgCagEece
ccgetegatg
cgctaataaa
gaagaagaac
tggaaacagg
ggaatctgac
ggtcggaggg
ggeecgogett
gaacatgcegg

geatcatgga

Caagggagac

gegaggtgtg
agttaccgtg
tetgetogee
agcagagact
ggaagcaget
gtataagcta
fagtccaata
gacttccteg

tgacatgcac

gcaccaaaat
gegeggtage
gatcgeotgg
caécctccgt-
gocaccagac
agtcaccgtc
ccaatgtate
tggttcceca
gctaaéctga
ccgaagaagg
caagggaaga
aagaégacca
aagacgttcé
aagttattca
aagacgaaga

gccgatacat

gcagtccaat

agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatge
gttaagtgce
acgcgecctt
gcaatcgagg
cagtatggcc

gggaccatta
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caacgggact ttccaaaatg tegtaacaac

cgtgtacggt
agacgccatce
taacggtgga
ataatagctg
gtcgacacgt
cgatgecagec
gaaccgacce
cgttcaagca
aggectegea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgea
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtee
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattccté

aagagatacc

gggaggtcta
cacgectgttt
gegoagtgta
acagactaac
gtgatcagat
aatgccctaf
ttttetggce
acgecgggac
aaaacagaaa
gacagggccg

aggéaagaga

‘ggaagggaag

tgtggaagge

atacgatctt

ccatgagaaa
gegtttcacg
téaccéggga
cctttecagte
cgagcaatgg
tcaacéaéca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggeac
cggcaactta

actacatcaa

tataagcaga
tgdccfccat
gtectgageag
agactgttcc
atcgcggceg
cgcaacgcgt

atgcaggtge

gegecacctg -

gggggaggcce
cctaatccga

cagegeatgg

.ataaacggct

aagatcgaca
gagtatgcag
ccccaaggct

gtgccgaaag

cggetegtog

gtcatgtgga
tcactagtga
atttgctacg
ccgggetacg
accgaggage
tgtgéagttg
gacggttatg
aagggeagga

gtgtcactct

PCT/JPR2013/054422

600
660
720
780
840
900
960 |
1620

1080-

. 1140

1200

1260

1320

1380
1440
1500
1560
1620

1680

1740

1800
1860
1920
1980
2040
2100

2160




atacatctecg

cggcagggga

tgecgtatga

acggagtaga
tcgagatgcea
cagtcaccgt
gaggatccgg
caaégaagga
acaaactgdé
tggcégacgg
gatcagtgtc

ctgatgagcc
tcaccgaaaa
aggaaacage

acagatacce

ccgttgeage

ggctaacacc
ccecgggecga
tctggattca
gcgtgfgctg
agcacgcgac
caggctacge
tgaacttgga
gotgoggate
caggggttta
aagtcagcaa

ataaagcgca

ccegtgteac
ctccatcace
agtgaaattt
gcaagcgtgc
cctcecggee
gacacctccf

cacaaagatc

goagtgcaga

bcaaagcagcg

caaatgcacc
actgaaactg

tcactacacg

agggtgeggag

acccggaaat
tatgtccace
gtctacctgg
taacgctagg
gaccacctgg
attgetgatc
tgtegtgect
cacgatgcog
accactcéct
gtacgtcacc
tcaggaatge

ccegttecatg

ggoectacgta

cacagcctca

attgtggatg
atggaattta
aatcctgtag
caagtctacg

tcagéégtgg

gatgggacta

tccgagacca
gcatatcgge
ggageccacct

gtgectotag

caccctaaga

cacgagctca

tttgtatggg

ccacatggge

atcctggstt

ctgtttigca

‘ataccatttt

gagtcottge
cctetggceg
tttttagtca
agccaagegg
atcagcataa
tgccactaca
actdcaactt
tegegtegte
atgaaatctg

gtgcaggegt

VAT

ggoacggtta tttectgett gccaggtgcc

agaaagattc
gcagégaact
cacatgatgc
acagcagttt
gegeoceotggt
tcaacaagac
tgcagaacga
taaaaggaaa
caccagaacce
atcccacata
tatctgaacc
gaaaccaccc
taccgcacga
tgtcaatttg
gatcaagagt
gtetggotgt
atcacctatg
ccttgategt
tggccggcgc
gaatctcgta
caccaacaaa
aaacaggaat
acaggectga
catattgett
acgactgect

tcctcaacat

cgtéééacac
ctatactcat
acagaacaga
ggtttecttg
ggaatgegag
aaaacagttc
taagtgéétg

actgcatgte

‘tatgataacc

tctaatcace

agotgttagg

gccgaaaagg

ggtgataact

tgccgccatt

tgegtgecta

getttgctee
gaacaataac
agtgactcge
cgcaggegec
taacactata
gatcaagctg
ggattcacca
tgaacagtgc
ttgegacact
tgcggétcat

cacagtggga

tectgetegg

cccccagaac

ggagettatg

ageggeagtt

tgtggctecg
agccagtgea
tataattctg

ccattecttge

tteggtttca

cgccaacttg

aattttaccg
ttttgggcac
cattattacc
gcaaccgttt
actbcttacc
geecgeactg
caécagatgf
ctgctcaggt
ggcgccfacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacabcc
gotgaageat

gaacactcta
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+ 2220

2280
2340
2400
2460

2520

2580

2640 -
2700
2760
2820
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3000

3060-

- 3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720

3780




ttgtgactac Cgtgtatgtg
ctgcaggtcc getttocaca
. gggagatcta taattatgat
afatacaatc cagaacagtc
agagacccaa agecaggageg
aatggaagaa agataaagcf
atacéaaccc cattcgegee
ttcccgacgc“cttgftcacc
ctcttaacga gtgegtgtat
ccégcaagtc‘aggcaagtgc
cagcagtcga gotaaccgag
acccggagtt Céggctccaa
ccccgaaaga ccatattgtg
tgtcaaéaac cgegtggacg
taattggott ggtgctgect
attaaggatc tagatctgct
ccgtgectte cttgaceotg
aaattgdatc gcéttgtctg
acagcaaggg ggaggattgg
tgggtacéca ggtgctgaag
atccccttct»ctgtgacaca
taggacactc atagctcagg
~cggtetetee cteccteate
attaaagcaa gataggctat
agtaatgaga gaaatcatag

tgaaaggaga taggatcaaa

ttgttatceg ctcacaattc

éatggagaaa
gettggacac
tttcctgagt
tcaagctetg
atccacgtgc
ccatcattga
gaaaactgtg
agggtgtoag
toettecgact
gocagtccatg
caagggtegg
atatgcacat
acacaccctc
tggttaacat
actattgtgg
gtgccttcta
gaaggtgeca
agtaggtgte
gaagacaaté
aattgacccg
ccctgtocac
agggeteege
agoccaccaa
taagtgcaga
aattttaagg
gettggegta

cacacaacat
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ctectgtgaa
cctttgateg
atggggcagg
atctgtatgd
catacactca
aatttaccgc
ctgtaéggtc
aaacaccgac
ttgetegeat
tgccatcagg
cgactatc&a
catatgttac
agtatcacge
cecotgetgge
ccatgtacgt
gttgccagee

ctcccactgt

‘attctattcet

gcaggcatge
gttectoctg
gecectggtt

cttcaatcce

accaaaccta

gggagagaaa

ccatgattta

atcatggtca

acgagccgga

tttcaatggg

caaaatcgtg

acaaccagga
caataccaac
ggcacctteg
ccetttogga
aattccatta
actttcageg
cgecacggte
gactgeotace
tttqtcgacc
gtgcaaaggt
ccaaacattt
aggatcagcc
gctgaccaac
atctgttgtt
cctttectaa
geggegteee
tegegatece
ggccagaaag
cttagttcca
acccgctaaa
gectccaaga
atgoctccaa
aggccatcat
tagetgttte

agcataaagt

gtcaaaataa
cagtatgccg
geatttggag
ctagfgctgc
gettttgage
tgcgaaatat
gcectttgaca
geegaatgcea
aagtactcgg
ctaaaagaag
gcaaatatcc
gattgtcace

acagecgogg

gtaattatta

cagaaacata

tgcececteee

taaaatgagg

gtggegcagg
gtggegctceta
aagcaggcac
gecccactcea
gtacttggag
gtegggaagaa

catgtgagga

ggcctaaget

ctgtgtgaaa

gtaaagceotg
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3840
3900
3960
4020
4080
4140
4200
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5100
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gggtgectaa
gtcgggaaac
tttgcgtatt
gotgeggoga
ggatéacgca

ggcegegtteg

. acgctcaagt

tggaagetcce
ctttetecct
getgtaggtc
ctgegectta

~actggcagea

gttottgaag

tctgctgaég
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
cqaatgctta
tgcctgacte
tgctgcaatg
goccagecgga
tattaattgt
tgttgccatt
ctcoggttee
‘tagetcette

ggttatggca

tgagtgaget

ctgtcétgcc
gggcgbtctt
goggtatcag
ggaaagaaca
ctggqgtttt
cagaggtggce
ctegtgoget
tegggaageg
gttegetecea

tccggtaact

gccactggta

tggtggecta
ccagttacét
ageggtggtt
gatcctttéa
attttggtca
agttttaaat
atéagtgagg
ccegtegtet
ataccgcgag
agggccgage
tgecgggaag
gctacaggca
caacgatcaa
ggtectecga

gecactgeata
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aactcacatt aattgcgttg cgctcactgc

agctgcatta
cegettecte
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
cteotgttec
tggcgettte
agotggecte
atcgtcttga
éQaggattag
actacggcta
tcggaaaaag
tttttgtttg
tettttetac
tgagattatc

caatctaaag

‘cacctatcte

agataactac
aaccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggogagttac
tegttgteag

attctcttac

atgaatcgge

‘gctcactgac

ggcggtaata
aggccageaa
ccgececeoect
aégactataa
gaccctgeeg

tcatagctca

tgtgcacgaa

gtccaacceg
cagagcgagg
cactagaaga
agttggtage
caagcagcag

gggetetgac

aaaaaggatc.

tatatatgag

agcgatctgt‘

gatacgggag
accggetecca
tcetgeaact
tégttcgcca
acgctcgtcg
atgatcccc§
aagtaagttg

tgtcatgeca

caacgegege
tcgotgegect
cggttatceca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgetgtagst

ccececcgtte

gtaagacacg

tatgtaggeg
acagtattté
tettgatecg
attacgcgca
gctcégtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccaf
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgtfgtgéa
gccgcagtgt

tcogtaagat

ccgettteca
ggagaggegg
cggtcgttég
cagaatcagg
accgfaaaaa
acaaaaatcg

cgttteccce

acctgtcecge

atctcégttc
ageccgacceg
acttatcgcé
gtgctacaga
gtatctgege
gcaaécaaag
gaaaaaaagg

acgaaaacte

tccttttaaav

ctgacagfta
catccatagt
ctggecccag

caataaacca

ccatccagtc '

tgcgecaacgt
cttcattcag
aqgaagcggt
tatcactcat

gettttetgt
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gactggteag
ttgcccggcg
cattggaaaa
“ttcgatgtaa
ttctgggtea

gaaatgttga

ttgtctcatg

gcgecacattt
‘aacctataaa
tgaaaacctc
cgggagcéga
taactatgeg
tattttgtta
cgaaatcggc
tccagttteg
aaccgtctat
gtcgaggtec
acggggéaag
tagggcgctg
-tgcgdcgcta
agatgcgtaa
tgggaagegc
getgeaagge
acggccagtg
210>
211>

Q1>
Q213

28

DNA

tactcaacda
tcaatacggg
cgttettogg
cccactegtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggegta
tgaqacatgc
caageccegte
gcatcagage
aaattcgegt
aaaatccctt
aacaagagtc
cagggegatg
cgtaaagcac
ccggcgaabg
écaagtgtag

cagggegegt

ggagaaaata

gatcggtgeg
gattaagttg

aattccatgg

3750

Artificial
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agtcattctg agaatagtgt atgcggcgac

ataataccge
gegcgaaaact
cacccaactg
gaaggcaaaa
totteotttt
tatttgaatg
tgccacctga
tcacgaggcc
agctocegtt
agggegogte
égattgtact

taaatttttg

_ataaatcaaa

cactattaaa

geccactacg

taaatcggaa

tggcgagaaa
cggtqécgct
actatggttg
ccgcatcagg
ggéctcttcg
ggtaacgcea

tctcaacttt

'gccacatégc
ctqaaggatc
atcttcagca
tgdcgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttegggte
gacggtcaca
agegggtegtt
gagagtgcac
ttaaatcagc
agéatagccc
gaacgtggac
tgaaccatca
ccctaaaggg
ggaagggaag
gegogtaace
‘ctttgacgta
cgcéattcgc
ctattacgcc
gggttttece

c

agaéctttaa
ttaccgetgt
tettttactt
aagggaataa

tgaagcattt

aataaacaaa

accattatta
gegegttteg

gettgtetgt

ggogestete

cataaaattg
tcatttttta
gagatagégt
tccaacgtca
cccaaatcaa
agcccocgat
aaagcgaaag
accacacccg
tgcggtetea
cattcéggct
agetggcgaa

agtcacgacg

.cgagttgctc

aagtgctcat

tgagatccag

tcaccagcgt‘

gggcgacacg
atcagggtta
taggggttce
téatgacatt
gtgatgaceg
aagcggatgc
gegectggot
faaacgttaa
accaatagge
tgagtgttet
aagggcgaaa
gttftttggg
ttagagecttg
gagegeecec
ccgegettaa
aatéccgcac
gegcaactgt
agggggatgt

ttgtaaaacg
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<220>
<223> VLP_CHI 512 vector-CHIKV VLP
<400> 28 o . |
atggagttca tcccgacgeca aactttctat aacagaaggt accaaccccg accctgggee 60
cbacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa 120
ctcgeccage tgatctccge agtcaacaaa ttgaccatge gegeggtace tcaacagaag 180
cctogecagaa atcggaaaaa caagaagcaa aggcagaaga agcaggecgec goaaaacgac B 240
ccaaagcéaa agaagcaacc accacéaaag aagccggete aaéagaagaa gaaaccaégc 300
cgtagggaga gaatgtgeat gaaaattgaa aatgattgca tcttcgaagt caageatgaa 360
ggcaaagtga tgggctacgc qtgcctggtg ggeggataaag taatgaaaéc agcacatgtg, }420
aagggaacfa tcgacaatge pgafctggct aaactggect ttaageggte gtctaaatac ' 480
gatcttgaat gtgcacagat accggtgecac atgaagtctg atgectcgaa gtttacccac' 540
gagaaacccg aggggtacta taactggcat cacggagcag tgcagtattc aggaggecesg 600
ttcactatce cgacgggtgc aggcaagecg ggagacageg geagaccgat cttcgacaac 660
aaaggacggg tggtggcéét cgtcctagga'ggggccaacg.aaggtgcccg cacggcccté v720
tecgtggtega cgtggaacaa agaéétcgtc acaaaaatta cccctgagég agccgaagég 780
tggagecetcg ccctdccggt cttgtgectg ttggcaaaca ptacattcgc ctgotctoag 840
ccgccttgca caccctgctg ctacgaaaag gaaccggaaa gcaccitgeg catgettgag 900
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgetgac ttgeteotcce 960
\caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac aagaccatat 1020

-ctagctcatt gtccféactg cggagaaggg cattcgtgec acagecctat cgecattggag 1080
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatce aggtctcttt gcagatcggg 1140
ataaagacag atgacagcca cgattggacc aagctgceget atatggatag ccatacgcéa 1200
goggacgegg agegageogg attgottgta aggacttcag caccgtgcac gatcaccggg 1260
accatgggac actttattct cgcccgatge ccgaééggag agacgctgac agtgggattt 1320
acggacagca gaaagatcag ccacacatgc‘acacacccgt tccatcatga_aﬁcacbtgtg 1380
ataggtaggg agaggttcca ctctcogacca caacatggta aagagttace ttgcagcacg 1440

tacgtgcaga gcaccgetge cactgctgag gagatagagg tgecatatgee cccagatact 1500



cctgaccgcea
gggcagacgg
gacaaagtga
aattggeaat

aagatccaca

cctacagtaa

ctottgtott
aagaaggagg
' gaaccataca

gagataatct
'gcctcgttcg
cgcagaigca
ctgetatget
tggaacgaag
gtoctgtgea
gtaatgagca
acgétgggag
gagatggagc
gagtacaaéa
gacaagagce
ggeggegeet
aaatctgaat
tcggcgaégc
ggtgaccatg
tggacacctt

ccaccttttg

agtaaagacg

cgctgatgac
tgeggtacaa
tcaataactg
acaactccce

tceccattecc

‘cttacggaaa

accgtaacat
ftaCcttgac
agtactggee
tgtactatta
tgcttetgte
ftééaccata
gegtcagaac
agcageccct
actgtctgaa
teggtgccea
taccgtataa
tacaatcagt
ctgtcatccc
taccagacta
actgettttg
cttgcaaaac
tccgegtect
ccgteacagt
ttgacaacaa
gcécaggaag

tttatgccaa

goagcagtce
gtgcaactge
caaaattgat
tttagtcceg
attggcaaac
aaaccaagtc
gggacaggaa
cgtgcctact

gcagatgtct

tgagotetac

gatggtggec
tgaattaaca
gaccaaggeg
gttctggtte
actcttgeca
cactgtgage
gactcttgte
caccttggaa
ctccccgtac
cagctgcaag
cgacgccgaa
agégtttgca
ttaccaagga
aaaggacgcc
aatcgtgétg
accaggacaa

cactcagttg
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ggaggatcea
ggtggetcaa
cagtgccatg
cgcaacgetg
gtgacttgea
accatgctge

ccaaattacc

gagggtctgg

acgaacggta
cccactatga
acagcagtgg
ccaggagceca
gccacatatt
caggctctta
tgetgetgta
gcgtacgaac

aacagaccgg

ccaacactgt

gfgaagtgct
gtotttacte
aatacgcaat
tcggccféca
aacaacatta
aagtttgtceg
tacaaaggceg
tttggteaca

gtactacaga

acgtgaagat
acgagggact

ctgcagtcac

aactcgggea

gagtgccaaa
tgtafcctga
acgaggagte
aggtcactteg
ctgctcatgg
ctgtagtcat
gaatgtgtgt
ctgttecett
acgaggctgc
tdccgctggc
agaccctggc
acgtaacagt
gttacagecc
cactfgacta
gtggtécagc
gagtctaccc
tgagcgagge
gagcccacac
écgtagctgc
tgggeccaat
acgtbtacaa
ttcaaagtcg

ggccageage

cacagttaat
gacaaccaca
taatcacaag
c#gtaaagga
agcaagaaac
ccatccgaca
ggtgacacac

gggcaacaac

tcacccacat

tgtgtegete
gtgcgcapgg
cctgcteage
ggcatatcta
cgecttgate
ttttftagcc
gatcccgaac

catggtette

catcacgtgc"'

agagtgcaag
atttatgteg
acatgtagag

cgeateggeg

ctacgctaac

gtceoteogee
catggactac
tacacngaa

aggcacggta

" 1620
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catgtaccat
togotacage
aattgcgetg
gttgtegatg
tccgactftg
‘gtacattcga
-tcccagetge
tgctecacac
tacccagecat
gtgcagaaga
gtggtgotat
<210> 2§

211> 1250

212>

213> Arti

<220>
-<223>

<400> 29

actctcagge
acacggqécc
tggggaacat
caccctotgt
geggcgtege
tgaccaacgd

aaatatcctt

aagtacactg

c¢acacaccac

ttacgggagg

gcgtgtcgtt

PRT

ficial -

accatctgge
gttcgéttgc
accaatttcc
aacggacatg
catcatcaaa
cgttaccatt
ctcaacagce
cgcagecgea
cottggggte

agtaggatta

tagcaggcac:

93

ttcaagtatt
cagattgega
atcgacatac
tcatgcgaag
tacacagcta
cgagaagccg
ctggcaageg
tgecacccte
caggatatat

attgttgetg

VLP_CH] 512 vector-CHIKV VLP
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ggctgaagga
caaacceggt
cggatgoggc
tapcagcctg
gcaagaaagg
acgtagaagt
ccgagtftcg
céaaggacca
ccacaacggc

ttgetgeett

écgaggagcé
aagagetgta
ctttactagg
cactcactce
taaatgtgca

agaggggaac

cgtgcaagtg

catagtcaat
aatgtcttgg

aattttaatt

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 Gin Leu Ile Ser Ala Val
35 40 45 ‘

Asn Lys Leu Thr Met Arg Ala Val Pro GIn Gln Lys Pro Arg Arg Asn
50 b5 : 60

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

Pro Lys GIn Lys Lys GIn Pro Pro GIn Lys Lys Pro Ala Gln Lys Lys
85 .9 95

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

Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
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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 Gln Ile Pro Val His Met Lys Ser Asp Ala Ser
165 ‘ 170 - 175

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

~ Ala Val Gln TYr Ser Gly Gly Arg Phe Thr le Pro Thr Gly Ala Gly

195 200 205

Lys Pro Gly ‘Asp Ser Gly‘Arg Pro lle Phe Asp Asn Lys Gly Arg Val
210 215 _ 220

Val Ala {le Val Leu Gly Gly Ala Asn Glu Gly Ata Arg Thr Ala Leu

225 , 230 235 240

Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys lle Thr Pro Giu
' . 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'GIy Tyr Tyr GIn Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 o ' 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyk Lys Ala
325 330 o 335

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

‘Cys His Ser Pro lle Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp

355 360 365

Gly Thr Leu Lys Ile Gln Val Ser Leu Gin tle Gly lie 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

PCTIP2013 /654422
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410 415

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

420

425

430

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

435

Thr Cys Thr His Pro Phe His His Glu Pro Prb Val

450 455

440

445

lle Gly Arg Glu
460

Arg Phe His Ser Arg Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr

465 470

Tyr Val GIn Ser
: 485

Pro Pro Asp Thr Pro Asp Arg
' 500

Ser Asn Val Lys lle Thr Val
515

Asn Cys Gly Gly Ser Asn Glu
530 535

Asn Asn Cys Lys lle Asp Gln
545 550

Asn Trp GIn Tyr Asn Ser Pro
' 565

Asp Arg Lys Gly Lys lle His
580

Cys Arg Val Pro Lys Ala Arg
595

Gin Val Thr Met Leu Leu Tyr
610 615

Arg Asn Met Gly GIn Glu Pro
625 630

Lys Lys Glu Val Thr Leu Thr
645

Trp Gly Asn Asn Glu Pro Tyr
' 660

Gly Thr Ala His Gly His Pro
675

475 480

Thr Ala Ala Thr Ala Glu Glu lle Glu Val His Met

490 495

Thr Leu Met Thr Gln Gin Ser Gly Gly

Asn Gly Gin Thr Val

520

505

510

Arg Tyr Lys Cys
525 :

Gly Leu Thr Thr Thr Asp Lys Val Ile

Cys His Ala Ala Val

540

955

Leu Val Pro Arg Asn Ala Glu Leu Gly

Ile Pro Phe Pro Leu Ala Asn Véi

600

570

585

575

Thr
590

Asn Pro Thr Val Thr Tyr Gly Lys Asn

605

Pro Asp His Pro Thr Leu Leu Ser Tyr

Asn Tyr His Glu Glu Trp Val Thr Hisv
. 640

Val Pro Thr Glu Gly Leu Glu Val

620

635

Thr

650 655

Lys Tyr Trp Pro Gin Met Ser Thr Asn

665

670

His Glu Ile Ile Leu Tyr Tyr Tyr Glu

- 680

685

Leu Tyr Pro Thr Met Thr Val Val lie Val Ser Val Ala Ser Phe Val

Thr Asn His Lys
560 -

POT/P2013 /054422
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690 - 695 700

~ Leu Leu Ser Met Val Gly Thr Ala Val Gly Met Cys Val Cys Ala Arg
705 _ 710 715 120

Arg Arg Cys !le Thr Pro Tyr Glu Leu Thr Pro Giy Ala Thr Val Pro
125 o 730 - 735

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

Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gin Gln Pro Leu Phé
C . 755 ‘ . 1760 765

Trp Leu Gln Ala Leu Ile Pro Leu Ala Ala Leu |le Val Leu Cys Asn -

170 v - 175 780

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

Val Met Ser |le Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr
805 810 815

Val [le Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg
- 820 - 825 _ 830

Pro Gly'Tyr Ser Pro Met Val Leu Glu Met Glu Leu Gin Ser Val Thr
835 » 840 845

Leu Glu Pfo Thr Leu Ser Leu Asp Tyr lle Thr Cys Glu Tyr Lys Thr

- 850 855 860

Vél Ile Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Giu Cys Lys

865 v - 810 875 880

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 o 910

Gin Leu Ser Glu Ala His Val Glu Lys Ser-Glu Ser Cys Lys Thr Glu
' 915 ' 920 » } 925

Phe Ala Ser AIavar 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

MetrSer Ser Ala Trp Thr Pro Phe Asp Asn Lys Iie Val Val Tyr Lys

PCT/JPR2013/054422




Gly Asp Val Tyr Asn Met Asp Tyr
995
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985 990

~ 1000 1005

Gly Glh Phe Gly Asp lle GIn Ser Arg Thr Pro Glu Ser Lys Asp

1010

Val Tyr Ala Asn Thr GIn

1025

Thr Val His Val Pro Tyr

. 1040

A Trp Leu Lys Glu Arg Gly

1085

“Gly Cys Gin lle Ala Thr

1070 -

“Val Gly Asn Ile Pro Ile

1085

Thr Arg Val Val Asp Ala

1100

Val Pro Ala Cys Thr His

1115

Ile Lys Tyr Thr Ala Ser

1130

Met Thr Asn Ala Val Thr

1145

. Gly Asn Ser GlIn Leu GIn

1160

Ala Glu Phe Arg Val Gln

1175

Ala Ala Cys His Pro Pro-

1190

Ser His Thr Thr Leu Gly

1205

Ser Trp Val GIn Lys lle

1220

Val Ala Ala Leu Ile Leub
1240 1245

1235

Arg His

1015 1020

Leu Val Leu GIn Arg Pro Ala Ala Gly
1030 1035

Ser Gin Ala Pro Ser Gly Phe Lys Tyr
1045 1050

Ala Ser Leu GIn His Thr Ala Pro Phe
1060 | 1065

Asn Pro Val Arg Ala Val Asn Cys Ala
1075 ' 1080

Ser lie Asp Ile Pro Asp Aia Ala Phe
1090 1095

Pro Ser Val Thr Asp Met Ser Cys Glu
1105 1110

Ser Ser Asp Phe Gly Gly Val Ala Ile

1120 1125

Lys Lys Gly Lys GCys Ala Val His Ser
1135 1140

Ile Arg Glu Ala Asp Val Glu Val Gilu
1150 1155

lle Ser Phe Ser Thr Ala Leu Ala Ser
1165 R 1170

Val Cys Ser Thr Gin Val His Cys Ala

1180 1185

Lys Asp His Ile Val Asn Tyr Pro Ala

1195 1200

Val Gin Asp Ile Ser Thr Thr Ala Met
210 1215

Thr Gly Gly Val Gly Leu 1lle Val Ala
1225 . 1230

Ile Val Val Leu Cys Val Ser Phe Ser

Pro Pro Phe Gly Ala Gly Arg Pro

- PCT/UP2013/054422




1250

<210
211>
212>
213>

30

DNA
Arti

<220>
<223>

<400> 30
‘ atggagttca

ccacgeccta
~ ctegeccage
cctcgeagaa
~ccaaagcaaa
.cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatce:
aaaégacggg
tccgtggtga'
tggagecteg
ccgccftgca
gacaacgtga
caccgccaaa
--ctagctcatt
cgcétcagaa
ataaagacag
goggacgoge

accatgggac

3756

ficial

tccegacgea
caattcaagt
tgatctecge

atcggaaaaa

agaagcaacc

gaatgtgcat
tgggetacge
tcgacaatge
gtgcacagat
aggggtacta
cgacgggtec
tggteggccat

cgtggaacaa

‘coctoccget

caccctgete
tgagaccegg
gacgcagtac

gtectgactg

atgaagcaac

atgacagcca
agcgageegg

actttattet

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctgget
accggtgcac
taactggeat
aggcaagecg
cgtectagga
agacatcgtc
cftgtgcctg
ctacgaaaag
ataqtaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgfa

cgeocgatge
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VLP_CHI 532 vector-CHIKV VLP

aacagaaggt
agaccaégtc
ttgaccatge
aggcagaaga
aagccggcetce
aatgattgca
ggggataaag
aaactggect
atgaagtctg
cacggagcag
ggagacageg
ggggccaacg
aéaaaaatta
tfggdaaaca
gaaccggaaa

ctactaaaag

tttaatgtet

cattegtegcc

ctgaaaatcc

aagctgeget

aggacttcag

CCgaaaggag

accaaccccg

cacagaggca

gogeggtace
agecaggegeco
aaaagaagaa
tcttegaagt

taatgaaacc

ttaagecggte

atgcctcgaa
tgcagtatte
gcagaccgat
aaggtgcccg
cccctgagge
ctacattcce
gecaccttgeg
catcgectgac
ataaaggcac
acagccctat
aggictottt
atatggatag
caccgtgecac

agacgetgac

accctgggce

gectgggcaa

tcaacagaag

gcaaaacgac

gaaaccagge
caagcatgaa
agcapatgtg
gtctaaatac
gtttacccac
aggaggoeegg
cttcgacéaé
cacggccctc
agccgaagag

ctgeteteag

catgettgag

ttgetetece
aagaccatat
cgcattggag

gcagatcgegg

ccatacgcca

gatcaccggg

agtgggattt

PCT/P2013/054422

60
120
180
240

300

- 360

420
480
540
600
660
720
780
840

900
960

1020

1080

1140

1200

1260

1320




”'angacagca
ataggtageg
tacgtgcaga
cctgaccgea
acggtgoget
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga

aacaacgaac

ccacatgaga

tcggtggect
gecacggegea

ctcagecctge

tatctatgga

ttgatcgtce
ttagccgtaa
ccgaacacgg
gtgttggaga
acgtgcgagt
tgcaaggaca

atgtggggce

gaaagatcag
agaggttcca
gcaccgctgc
cgetgatgac
acaagfgcaa
aagtgatcaa
ggcaatacaa
tcéacatccc
cagtaactta
tgtettaccg
aggaggttac
catacaagta
taatcttgta
cgttegtget
gatgcattac
tatgetgegt
acgaacagca
tgtgcaactg
tgagcatcgg
tgggagtaéc
tggagctaga
acaaaactgt
agagcctace

gegectactg

ccacacatge
ctctegacca
cactgetgag
gcagcagtct
ctgoggteec
taactgcaaa
ctccecttta
attcccattg
cggaaaaaac
taacatggga
cttgaccgtg
ctggc;gcag
ctattatgag
tctgtcgatg
accatatgaa
cagaacgace
geecotgtte
tctgaaactc
tgcccacact
gtataagact
atcagtcacc
catccectee
agactécagc

cttttecgac

gtagagaaat ctgaatcttg caaaacagag

tcggegtegg cgaagetecg cgtcctttad

getaacggteg accatgecgt cacagtaaag
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acacaccegt
caacatggta
gagatagagg
ggcaacgtga
tccggaagte
atfgatcagt
gtcecgegea
gcaaacgtga
caagtcacca
caggaaccaa
cctactgagg
atgtctacga
ctgtacccea
gtgggcacag

ttaacaccag

aaggcggceca.

tggttecage

ttgecatget

gtgagcgcgt

Cttgtdaaca

ttggaaccaa

ccgtacgtga

tgcaaggtet
gccgaaaata

tttgcategg

caaggaaaca

gacgecaagt

tccatcatga
aagagttacc
tgcatatgec

agatcacagt

gatccaacga

gccatgetge
acgcfgaéct
cttggagagt
tgetegctgta
attaccacga
gtctggaggt
acggtactgc
ctatgactgt

cagtgggaat

gagccactgt

catattacga
ctcttatccc
getgtaagac
acgaacacgt
gaccgggtta
cacfgtcact
agtgctgteg
ttactggagt
cgcaattgag
cctacagagc
acattaccgt

tigtegtege

accacctgtg
ttgcagcacg
cccagatact
taatgggeag
gggactgaca
agtcactaat

cggggacegt

gccaaaagca -

tectgaccat
ggagtgggte
cacttgggece
fcatggtcac
agtcattgtg

gtgtegtegtece

tccottectg

gectgoggea
getggecgee
cctggetttt
aacagtgatc
cagcccoatg
tgactacatc
tacagcagag
ctacccattt

cgaggcacat

ccacaccgca:

‘agctgcctac

cccaatgtce

POT/P2013/054422

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

2400

- 2460

2520
2580
2640
2700
2760
2820
2880

2940
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- tcegoctgga caccttttga caacaaaatc gtggtgtaca aaggogacgt ctacaacatg
gactaéccaé ctttfggcgc aggaagacca ggacaatttg gtgacattca aagtcgtaca
ccggaaagfa aagacgttta tgccaacact cagttggtac tacagaggec agcagdaggc
acggtacatg taccatactc tcaggcacca tctggcottca agtattgget gaaggaacga
ggagdétcgc tacagcacap ggcaccgttc ggttgccaga.ttgcgacaaa cccggtaaga
-gctgtaaatt‘gcgctgtggg gaacatacca atttccatcg acataccgga tgcgecottt
actagggttg t#gatgcacb ctetgtaacg gadatgtcat gcgaagfacc agcctgcaét
cactcctécg actttgggeg cgtcgccatc:atcaaataca cagctagcaa gaaaggtaaa
_tgtgcagtad'attcgatgac caacgcegtt accattcgag aagcqgacgt agaagtagag
gggaactccc ageotgcaaat atccttctca acaggcctgg~qaagcgccga gtttcgcgtg-
céagtgtgct ccacacaagt acactgcgca gecgeatgee accctccaaa ggaccacata
gtcaattacc cagcatcaca caccaccctt ggggtccagg atatatccac aaéggcaatg

tettgggtec agaagattac.gggaggagta ggattaattg ttgbtgttgc tgcocttaatt

ttaattgtee tectatgogt gtogtttage agecac

210> 31

- <211> 1252
<212> PRT

213> Artificial

<220>
©<223> VLP_CHI 532 vector—CHIKV VLP

<400> 31

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 lie GIn Val Iie Arg Pro Arg Pro
20 25 30

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

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

Arg Lys Asn Lys Lys GIn Arg Gin Lys Lys GIn Ala Pro Gin Asn Asp
65 - 70 | 75 ; v 80

PCT/JP2013/654422

3000

3060

3120
3180
3240

3300

3360

3420
3480
3540
3600
3660
3720

3756
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Pro Lys Gin Lys Lys Gln Pro Pro Gln Lys Lys Pro Ala Gln Lys Lys
85 90 - 95

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

Cys lle Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyf 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 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

Ala Val GIn Tyr Ser Giy Gly Arg Phe Thr 1le Pro Thr Gly Ala Gly
195 200 205 :

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

Val Ala |le Val Leu Gly Gly'Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Aspklle Val Thr Lys lie Thr Pro Glu
245 ' 250 » 255

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala

260 265 ' 270

| . Asn Thr Thr Phe Pro Cys Ser GIn Pro Pro CYs Thr Pro Cys Cys Tyr
275 . o 280 285 '

Giu 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 Giu Gly His Ser
340 345 : 350

Cys His Ser Pro lIeIAIa Leu Glu Arg Ile Arg Asn Glu Ala Thr Asb

355 360 : 365

RCTP2013/054422
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Gly Thr Leu Lys Ile Gin Val Ser Leu GIn lle Glyllle Lys Thr. Aép
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 LYs fle Ser His
435 440 45

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val |le Gly Arg Glu
450 o 455 , 460

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

Tyr Val Gln Ser Thr Ala Ala Thr Ala Glu GIu Ite 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 |le Thr Vval Asn'GIy Gin Thr Vval Afg 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 Ile Asp Gin Cys His Ala Ala Val Thr Asn
545 550 555 560

His Lys Asnh Trp Gin Tyr Asn Ser Prb Leu Val Pro Arg Asn Ala Glu
565 - 570 : 575

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

580 | 585 - 590

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

595 600 ‘ 605

Lys Asn Gln Val Thr Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu
610 615 ) 620 '

Ser Tyr Arg Asn Met Gly GIn Giu Pro Asn Tyr His Glu Glu Trp Val

625 630 635 - 640

Thr His Lys Lys Glu Val Thr Leu Thr Val Pro Thr Glu Gly Leu G}u
645 650 , ‘655

BOT/IP2013/054422




Val.Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp Pro GInIMet Ser‘

660 665
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670

Thr.Asn Gly Thr Ala His Gly His Pro His Glu tle lie Leu Tyr Tyr

675 - 680

Tyr Glu Leu Tyr Pro Thr Met Thr Val
690 695

Phe Val Leu Leu Ser Met Val Gly Thr
705 710

Ala Arg Arg Arg Cys lle Thr Pro Tyr
v 725

Val Pro Phe Leu Leu Ser Leu Leu Cys
740 745

Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr
- 755 760

Leu Phe Trp Leu Gin Ala Leu Ile Pro
770 | 775

Cys Asn Cys Leu Lys Leu Leu Pro Cys
785 790

Leu Ala Val Met Ser Ile Gly Ala His
805 ' :

Val Thr Val Ile Pro Asn Thr Val Gly
820 825

685

Val lle Val Ser Val Ala Ser

700

‘Ala Val Gly Met Cys Val Cys

730

715

720

Glu Leu Thr Pro Gly Ala Tﬁr

135

Cys Val Arg Thr Thr Lys Ala

750

Leu Trp Asn Glu GIn Gln Pro

765

Leu Ala Ala Leu lle Val Leu

Cys

Thr
810

Val

Cys
795

Val

Pro

780

Lys Thr Leu Ala Phe
800

Ser Ala Tyr Glu His
. 815

Tyr Lys Thr Leu Val
830

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

835 840

Val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr

850 855

845

Ile Thr Cys Glu Tyr
860

Lys Thr Val iie Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu

865 870

Cys Lys Asp Lys Ser Leu Pro Asp Tyr
885

Val Tyr Pro Phe Met Trp Gly Gly Ala
900 905

Ser

890

Tyr

875

Cys

Cys

880

Lys Val Phe Thr Gly
895

Phe Cys Asp Ala Glu

910

Asn Thr Gin Leu Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys

915 920

Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr

930 : 935

925

Ata Ser Ala Ser Ala
940

POT/P2013/054422




1205

1210
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Lys Leu Arg Val Léu 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 Aia Lys Phe Val Val
965 970 975
Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys |le Val Val
980 985 990
‘Tyr'Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly
995 1000 1005
Arg Pro Gly Gin Phe Gly Asp lle Gin Ser Arg Thr Pro Glu Ser
1010 1015 1020
Lys Asp Val Tyr Ala Asn Thr Gln 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 Asﬁ Ile.Pro Ile Ser Ile Asp lle Pfo Asp Ala
o 1085 1090 1095
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 Giy Gly Val
1115 1120 1125
‘Ala lle lle Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala Val
1130 1135 1140 '
His Ser Met Thr Asn Ala Vai Thr 1le Arg Glu Ala Asp Val Giu
1145 1150 1155
Val Glu Gly Asn Ser Glin Leu GIn lle Ser Phe Ser Thr Ala Leu
1160 1165 1170
Ala Ser  Ala Glu Phe Arg Val GIn Val Cys Ser Thr Gin Val His
175 ' 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 Ile Ser Thr Thr

1215

POT/0P2013/054422
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Ala Met Ser Trp Val Gin Lys 1le 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

Phe Ser
1250

<210>
211>
212>
213

32

DNA
<220>
<223>

<400> 32

3777

Arg His

Artificial

1240

VLP_VEEV VLP 518 vector-VEEV VLP

»atgttcccgt tccagccaat gtatccgatg cagccaatgc

. gccccegegcea

ttaacccget
ccatccgeta
aagaagaaga
cagaatggaa
aaattégaat
tgtgtegteg
gttctggecg
ccacagaaca
agctggeate
gegeccaagg
gtgctgegag
aagggagtta
atgtgtctge
aaaccagcag
ctgetggaag

aatgagtata

ggecotggtt
cgatggectaa
ataaaccgaa
agaaccaagg
acaagaagaa
ctgacaagac
gagggaagtt
ﬁgcttaagac
tgecgggeocga
atggégcagt
gagacagcgg
gtgtgaatéa
ccglgaagta
tcgecaatgt
agactttggc
cagctgttaa

agctaacgeg

ccccagaace
cctgacgtte
gaaggaggce

gaagaagaag

gaccaacaag

gttcccaatc
attcaggecg
gaagaaagca
tacattcaaa
ccaatatéaa
écgécccatt
aggatctagg
tactccagag
gacgttccca
catgctcage
gtgdcccgga

cccttacatg

gaccctttte

aagcaacgec
tcgcaaaaac
gctaagacag
daaccaggea
atgttggaag
atgcatgteg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataacc

acagccettt

aactgcgage

tgtgctcaac
gttaacgttg
aggaaaagga

gccagatgea

1245

cctatcgecaa
tggcgatgea
gg88acgegec
agaaagggeg
ggccgcctéa
agagacageg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtgcd
agggacgggt
cagtcgteat
aatggtcact
caﬁcaatttg
acaacccgeg
gatccaccgé

tcagatgtge

ccegttegeg

ggtgcaggaa -

acctgagggg

aggccaaggg

tccgaaggca'

catggtcatg
cggetacget
cgacaacgac
tgcagatgtg

aggctattac

gaaaggagtt

ggtcgctatt
gtggaacgag
agtgaccacc
Ctacgacaga

ctacgatgag

ggagetgttt

agttgggage

POTAP2013/054422

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

1020

1080




tgccatagte
cttcagactt
"cggtatgaca
tctegecegt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctce
tccagttcag
ggeggeacaa
aaggagcagt
_ ctgﬁccaaag
gacggcaaat
gtgtcactga
gagccteact
gaéaaagggt
acagcaccecg
taccctatgt
gcagegtcta
acacctaacg
gecgagacca
attcaattge
tgetgtgteg
gcgaccacga
tacgcaccac
ttggagtacg

ggatctoagg

caatagcaat
cctegeagta
tgcacgggac
gtcacattgt
tcaccatgga
aatftaatcc
cgtgccaagt
cgggctcaga
tcaccgtgac
agatctccga
gcagagcata
cagegegage
gecaccgtgce

aactgcacce

acacgcacga

gggagtttgt
gaaatccaca
ccaccatect
cctggotgtt
cﬁéggatacc
cctgggagte
tgatcectot
tgeotttttt
fgccgagcca
tccctatéag
tcacctgeca

aatgcactcc

cgaggcagta

tggcctggat

cattaaagag
ggatgggeac
atftaagaaa
tgtaggcaga
ctacgcacat
agtggaqagc
acctcctgaf
gaccatcaac
fcggctgcag
caccttaaaa
tctagcacda
taagaatcce
gctcatatcet
atggggéaac
tgggctaceg
ggééttgtca
ttgcagatca
attttgtetg
cttggatcac
ggccgeoottg
agtcatggec
agcgggaatce
cataacacca
ctacaaaéca

aacttacagg
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aagagcgacg ggcacgacgg ttatgttaga

tccteoggea
ataccactac
gettatttce
gattccgtca

gaactctata

gatgcacaga’

agtttggttt
gggactageg
aagacaaaac
aacgataagt
ggaaaactige
géacctatga
acatatctaa
gaaccagetg
caccegeega
cacgaggiga
afttgtgccg
agagttgcgt
gotgtgettt
ctatggaaca
atcgtagtga
ggegeegeag
tcgtataaca
acaaagatca
ggaatggatt

cctgatgaac

acttaaaggg
atcaagtgtc
tgetteccag
gacactcctg
ctcatccece
acagaggagc
dcttgagcgg
ccotggtgga
agttcagcca
gggtgtataa
atgtcccatt

taaccttegg

vtcacccgcca

ttaggaattt
aaaggttttg

taactcatta

ccattgcaac.

gectaactce

getgeogeceg

ataaccaaca

ctogectget
gegeeggoge
ctatagtcaa
agctgatacce
caccagccat

agtgcaaagt

caggaccatg

actctataca

gtgeccceggea
cteggtgeeg
agaacacgga
ttatgtegag
ctccggagga
atgcgagtgt
gtgcacaaag
ttctgacaaa

cttgetggca

tttcagatca

acttgcfgat
taccgtcace
ggcacaggaa
ttaccacaga
cgtttecgtt
ttaccggeta
cactgceogg
gatgttoteg
caggtgegtg

ctacgagcac

cagagcagec -

tacagtgaac
caaatgetge

cttecacaggg

P
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1140

1200

1260

1320,

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

2700
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gtttaccegt tcatgteggee tggtgcétat tgcttttecg acactgagaa

agcaaggoct
gecgcacacag
actaccgtgt
ggtocgettt
>atctataatt
-caatccagaa
cccaaagcag
aagaaagata
aaccccattc
gacgecettgt
aacgagtgeg
aagtcaggcea
gfcgagétaa
gagttcaggce
aaagaccata
aaaaccgegt
gecttegtec
210>
211>

212>
213>

33

PRT
<220>
<223>

400> 33

1259

acgtaatgaa
cctoagtgea
atgtgaatgg
ccacagettg
atgattttcc
cagtctcaag
gagcgatcca
aagctccatce
gcgccgaaaa
tcaccagggt
tgtattctto
agtgcgcagt
ccgagcaagg
tccaaatatg
ttgtgacaca
ggacgtggtt

tggctactat

Artificial

atctgaégac
ggegttecte
agaaactecct
gacacccttt
tgagtatgee
ctctgatctg
cgtgccatac
attgaaatft
ctgtgctgta
gtcagaaaca
cgactttget
ccatgtgcca
gteggegact
cacatcatat
cccteagtat
aacatccctg

tgtggccatg

tgccttgcgg
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac
tatgccaata
actcaggcac
accgeccctt
gggtcaattc
ccgacacttt
gggafcgcca
tcagggactg
atccatttet
gttacgtgca
cacgcccaaa
ctgggaggat

tacgtgctga

VLP_VEEV VLP 518 vector-VEEV VLP

atcétgctga
tgggagaaéa
atggggtcaa
fcgtgcagta
caggagcatt
ccaacctagt
cttegggttt
tcggatgcea

cattagcctt

cageggecga

-cggtcaagta

ctaccctaaa
cgaccgcaaa
aaggtgattg
Qatttacagc
cagccgtaat

ccaaccagaa

cacccaagtc
agcatataaa
ctetattgtg
aataactgca
tgccggegag
tggagatata
getgeagaga
tgagcaatgg
aatatataca

tgacattcce

atgqactctt'

cteggecage

agaagcagca

tatccacccg

tcaccccceg

cgegetgtea

tattataatt

acataat

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 Pfo 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

PC

1/0P2013/054422

2760 -

2820

2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
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Thr Phe Lys Gin Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Asn
50 v 55 . 60

Lys Pro Lys Lys Glu Ala Ser Gln Lys Gln 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 Giy Lys Ile Asp Asn Asp
145 150 155 : - 160

Va] Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Giu
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 GlybAla 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 Gfu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 - 255

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

Glu GIn Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr

275 : 280 - 285

Phe Pro Cys Ala Gln Pro Pro lle Cys Tyr Asp Arg Lys Pro Aia Glu
290 295 300 :

Thr Leu‘AIa Met Leu Ser Val Asn Val Asp Asn Pro Giy 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

PCT/PR013/054422
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Glﬁ 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 lle 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 Iie Pro Leu His Gin Val
- 405 410 -~ 415

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

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met Glu Phe K
4% 440 - 445

Lys Lys Asp Ser Val Arg His Sef C9s 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 o 480

Val Glu GIn Ala~Cys GIn Vél Tyr Ala His Asp Ala GIn Asn Arg Gly
. 485 490 495

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

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

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

Ile Ser Glu Thr Ile Asn Lys Thr Lys Gin Phe Ser Gln Cys Thr Lys
545 550 . 5B 560

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

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

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

Ala Pro Glu Pro Met Ile Thr Phe Gly Phe Arg Ser Val.Ser Leu Lys
610 615 620
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Leu His Pro Lys Asn Pro Thr Tyr Leu Ile Thr Arg Gin Leu Ala Asp

625 630 6% 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
660 _ 665 670

"Pro Lys Arg Phe Trp Ala GlIn Glu Thr Ala Pro Gly Asn Pro His Gly
675 680 . 685

Leu Pro His Glu Val 1le Thr His Tyr Tyr His Arg Tyr Pro Met Ser
690 o 695 700

Thr ile Leu Gly Leu Ser Ile Cys Ala Ala Ile Ata Thr Val Ser Val
705 710 ns 720

Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr
- ’ 725 _ 730 T 735

Pro Tyr Arg Leu Thr Pro Asn Ala Arg lle Pro Phe Cys Leu Ala Val
740 745 . 150

' "LeU'Cys Cys Ala Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu

755 _ 760 765

Asp His Leu Trp Asn Asn Asn Gln Gln Met Phe Trp {le 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 ny lle Ser Tyr
820 , 825 830

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

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

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala Ile Lys Cys Cys
865 . 810 : - 875 880

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

Val Phe Thr'GIy Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe

900 905 910



Cys
Asp
Ser
945

Thr

Lys

Lys

Tyr

Thr

Gin

Pro

Lys

Arg

e

Ser

~ Phe

- Lys

. Ala

Ser
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Asp Thr Glu Asn Thr Gln Val Ser Lys Ala Tyr Val Met Lys Ser
- 915 ‘ 920 925

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

Val Gln Ala Phe Leu Asn Ile Thr Val Gly Glu Hfs Ser lle Val
950 955 960

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

Ile Thr Ala Gly Pro Leu Ser Thr AIa'Trp Thr Pro Phe Asp Arg
' 980 985 990

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

Gly Ala Gly Gin Pro Gly Ala Phe Gly Asp lle GIn Ser Akg'
1010 1015 : 1020

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

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

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

Phe Thr Afa Pro Phe Gly Cys Glu lle Tyr'Thr Asn Pro lle
1070 1075 1080

Ala Glu Asn Cys Ala Val Gly Ser lle 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 o 1120 1125

Gly Gly Ile 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

Thr Ala Asn {le His Pro Giu Phe Arg Leu Gin lle Cys'Thr
1175 1180 ‘ 1185

PCTAP2013 /054429
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- Ser Tyr Val Thr Cys Lys Gly _Asp Cys His Pro Pro Lys Asp His_

1190

1195

1200

Ite Val Thr His Pro Gin Tyr His Ala GlIn Thr Phe Thr

1205

Val Ser
1220

1210

1225

1215

Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu

1230

Ser Ala Val lle Ilevlle Ile Gly Leu Val Leu Ala Thr

1235

1240

1245

Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn

1250

<2105
211>
Q212>
213>

DNA
- <220>
- <223>

<400> 34
atgtteccgt

gcccchgCa
ttaacccgcet
ccatccgcta
~ aagaagaaga
cagaatggaa
aaattggaat
tgtétggtcg
gttectggeeg
ccacagaaca

agctggeate
ggggccaagg
gtectggsag

aagggagtta

34
37717

Artificial

tocagccaat
ggcocctggtt
cgatggctaa
ataaaccgaa
agaaccaagg
acaagaagaa
ctgacaagac
gagggaagtt
cgettaagac
tgegggecga
atggagcagt
gagacagegg
gtgtgaatga

ccgtgaagta

1255

gtatccgatg

ccccagaacec’

cctgacgttc
gaaggagegeo
gaagaagaag
gaccaacaag
gtteoccaatc
attcaggceg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg

tactccagag

atgtgtetge teogecaatgt gacgticeoca

VLP_VEEV VLP 519 vector-VEEV VLP

cagccaatge
gaccctttte
aagcaacgee
tcgcaaaaac
gctaagacag
aaaccaggca
atgttggaég
atgcatgteg
tccaaatacg
tacacccatg
aatgggegtt
ctggataacce
acagcccttt
aéctgcgagc

tgtgctcaac

cCtatcgcaa‘

tggcgateca
g8gacgcgece
agaaaggges
ggccgectaa
agagacagcg
ggaagataaa
aaégcaagat
atcttgagta

agaaacccca

‘tcacggtgec

agggacgggt
cagtcgtecat
aatggtcact

caccaatttg

Ala Ala
Gly Gly

Ile Val

cccgttegeg

P

ggtgcaggaa -

acctgaggegg
aggccaaggsg
tccgaaggea

catggtcatg

cggctacget

T/P2013/054422

60
120
180
240
300

360

420

cgacaacgac

tgcagétgtg
aggctattac
gaaaggagtt
ggtcgotatt
gtggaacgag

agtgaccacc

ctacgacagav

480
540

- 600
660’
720 -
780 .
840

900



aaaccégcag
ctgctégaag
aatgagtata
tgccatagtce
cttcagactt
cggtatgaca
tctcgeoegt
ggggactcca

tatgaagtga

gtagagcaag

atgcacctcc
ggatcctcaé
ggeggoacaa
aaggagcagt
ctgcccaaag
_gacggcaaat
gtgtcactga
gagcctcact
gaaaaagggt
acagcacccg
taccctatgt
gcagegtcta
acacctaacg
gecgagacca
attcaattgc
tgctgtgteg

gcgaccacga

agactttgge
cagctgttaa
égctaacgcg
caatagcaat
cctecgeagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagf
cgggctoaga
tcaccgtgac
agatctcega
gcagagcata
cagcgggage
gcaccgtgeo
aactgcéccc
acacgcacga
gggagtttat
gaaatcéaca
ccaccatcct
coctggotgtt
ctaggatacc
cctgggagtc
tgatccctcet
tgectttttt

tgcecgageca

catgctcage
gtgccocgga
cccttacafg

cgaggeagta

tggectggat

cattaaagag
ggatgggceac
atttaagéaa
tgtaggcaga
ctacgcacat
agtggacage
acctcectgat
gaccatcaac
tcggctgcég
caccttaaaa

tctagcacca

‘taagaatcce

gcteatatet
atggggééac
tgggetaceg
gegtttgtea
ttgcagatca
attttgtetg
cttggatcac
ggecgeottg
agtbatggcc

agcgggaatce
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gttaacgttg
aggaaaagga
gccagatgcé
aagagcgacg
tcctceggea

ataccactac

gettatttce

gattccgtcea
gaactctata
gqtgcacaga
agtttggttt
gggactageg
aagaéaaaac
aacgataagt
ggaaaactge
gaacctatga
acatatctaa
gaaccagctg
caccegeega
cacgaggtea
atttgtgeeg
agagttgegt
getgtgettt
ctatggaaca
atcgtagtga
ggcgecgcag

tecgtataaca

acaacccggg
gétccaccga
tcagatgtec
ggcacgacgg
acftaaaggg
atcaagtgtc
tgettgecag
gacactcctg
ctcatccccc
acagaggage
ccttgagege
qcctggtgga
agttcagccé
gggtgtatéa
atgtcccatt
taaccttegg
tcacccgeca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac

gectaactee

getgegeecg

ataaccaaca

ctcgcctgct_

gCgccgeeec

ctatagtcaa

ctacgatgag

ggagetgttt

agttgggage

ttatgttaga

caggaccatg

actctataca
gtgoccggea
ctcggtgccg
agaacacgga
ttatgtcgag
cagttccgga
atgcgagtgt
gtgcadaaag
ttctgacaaa
cttgotggea
tttcagafca
acttgetgat
taccgtcace
ggcacaggaa
ttaccacaga
cgttteegtt
ttaccggeta
cactgccegg
gatgttctgg
caggtgegte
ctacgagcac

cagagcagec

PCT/UP2013/054422

960
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1080
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1260
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1380
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1680
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tacgcaccac tccctatcag cataacacca

“ttggagtacg
ggatcfcagg
vgtttacccgt
agcaaggect
gegoacacag
| actaccgtgt
ggfccgcttt
thtataatt
~ caatccagaa
cccaaagcag
aagaaagata
aaccccattc
gacgecttgt
aacgagtgeg
aagtcaggca
gtcgagctaa
gagttcagge
aaagaccata
aaaaccgegt
ggottgetec
<210>
211>

212>
Q213>

35

PRT
<220>
<223>

<400> 35

tcacctgeca

aatgcactcc

tcatgtggeg

acgtaatgaa
cctcagtgea
atgtgaétgg
ccacaécttg
atgattttec

cagtctcaag

‘gagcgatcca

aagctccatc
gcgocgaaaa
tcaccagggt
tgtattctte
agtgcgoagt
ccgagcaagg
tccaaatatg
ttgtgacaca
ggacgtggtt

tggctaétat

1259

Artificial

ctacaaaaca
aacttacagg
tggtgeatat
atctgacgaé
ggegttocte
agaaactcct
gacacccttt

tgagtatggg

ctotgatetg

cgtgccatac
attgaaattt
ctgtgetgta
gtcagaaaca
cgactttggt
ccatgtgeca
étdggcgact
cacatcatat
ccctcégtat
aacatcoctg

tgtgegccatg
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acaaagatca
ggaatggatt
cctgatgaac
tgettttegcg
tgccttgege
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacéac
tatgccaata
actcaggcab
accgccoctt
gggtcaattc
ccgacacttt
gggatcgecea
tcagggactg
atccatttet
gttacgtgca
cacgeccaaa
ctggéaggat

tacgtgctgar

VLP_VEEV VLP 519 vector-VEEV VLP

agctgatacc
caccagccat
agtgdaaagt
acactgagaa
atcatgctga
tgggagaaca
atggggtcaa
tcgtgcagta
caggagcatt
ccaacctagt

cttcggettt

tcggatgcga,

cattagcctt
cagcggecga
cggtcaagta
ctaccctaaa
cgaccgcéaa
aaggtgattg
catttacage

cagccgtaat

ccaaccagaa

tacagtgaac
caaatgetge
cftcabaggg
cacccaagtc

agcatataaa

ctctattgtg

aataactgca

tgccggegag

P

tggagatata

gptgcagaga
tgagcaatgg
aatatataca
tgacattcce
atgcactctt
cteggccage
agaagcagcea
tatccacceg

tcaccecceg

cgeggtgtea

tattataatt

acataat

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

0

-~
1}
i

/
/JP

2013/054429

2580
2640
2700
2760
2820

2880

2940 -

3000
3060

3120

- 3180

3240
3300
3360
3420
3480
3540
3600
3660
3720

3777
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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 Gln Glu Leu Thr Arg Ser Met Afa Asn Leu

35 4 45

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

Lys Pro Lys Lys Glu Ala Ser Gln Lys Gin Lys“Gly Gly Gly GIn Gly

65 70 B 80

Lys Lys Lys Lys Asn Gln Gly Lys Lys Lys Ala Lys Thr Gly Pro Pro
85 90 : 95

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

Gly Lys Arg Gln Arg Met Val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 ' o120 125

Pro lle Met Leu Giu Gly Lys tle 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‘AIa 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 lIle 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 Giu 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 ASpVArg‘Lys Pro Ala Glu

PUT/IP2013/054422




116 / 161
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 Phé 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 lle Ala lle Glu
355 360 : 365

Ala Val Lys Ser Asp Gly His Asp Gly'Tyr Val Arg Leu Gln Thr Ser
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 Ile 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

Phe Leu Leu Ala Arg Cys Pro Ala'Gly Asp §er Ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser Val -Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys

450 ; 455 460

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

465 » 470 475 480

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

Ala Tyr Val Glu Met Hivaeu Pfo 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
516 520 525

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

Ile Ser Glu Thr tie Asn Lys Thr Lys Gin Phe Ser Gin Cys Thr Lys
545 _ 550 555 : 560

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

Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys

PCWP2013/054422
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580 o585 - 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 Ile Thr Arg Gin Leu Ala Asp
625 630 635 v 640

Glu Pro-His'Tyr Thr His Glu Leu lle 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 Aia’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 Led Ser lle Cys Ala Ala Ile Ala Thr Val Ser Val
705 no ‘ 715 720

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

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

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

Asp His Leu Trp Asn Asn Asn‘Gln Glh Met Phe Trp lle GIn Leu Leu
770 ' 175 780

Ile Pro Leu Ala Ala Leu lle Val Val Thr Arg Leu Leu Arg Cys Val
785 790 795 800

Cys Cys Val Val Pro Phe Leu Val Met Ala Gly Alé Ala Gly Ala Gly
805 810 - ' 815

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

Asn Thr |le Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro lie Ser Ile
835 840 - 845

Thr Pro Thr Lys lle Lys Leu Ile Pro Thr Val Asn Leu Giu Tyr Val
BBQ ‘ 855 860 1

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Afa lle Lys Cys Cys
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865 : 870 875 880

Gly Ser Gin Giu Cys Thr ProbThr Tyr Arg Pro Asp Glu Gln Cys Lys
885 890 895

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
' 900 905 910 ’

Cys Asp Thr Glu Asn Thr Gin Val Ser Lys Afa Tyr Val Met Lys Ser
915 . 920 925

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

Ser Val Gln Ala Phe Leu Aén Ile Thr Val Gly Glu His Ser lle Val
- 945 _ 950 955 : 960

~Thr Thr Val Tyr Val Asn Gly GluvThr Pro Val Asn Phe Asn Gly Val
965 970 _ 975

Lys. {le Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr -Pro Phe Asb Arg
980 985 ' 990

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

995 ' 1000 f 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 E

GIn Arg Pro Lys Ala Gly Ala 1le His Val Pro Tyr Thr GIn Ala
1040 1045 1050 '

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

Lys Phe Thr Ala Pro Phe Gly Cys Glu fie Tyr Thr Asn Pro lle
1070 ' 1075 . 1080 ' ‘

Arg Ala Glu Asn Cys Ala Val Gly Ser I{e Pro Leu Ala Phe Asp
1085 1090 .-1095

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

Ser Ala Ala Glu Cys Thr Leu Asn GIU‘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 B 1135 1140

Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys;GIu
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agctggcatg

His Phe

ccegttegeg

ggtgcaggaa

acctgaggeg

aggccaaggg

tccgaaggea

catggtecatg

cggctacget
cgacaacgac
tgcagatgtg

aggctattac

119 / 161
1145 ‘ 1150 1155
Ala Ala Val Glu Leu Thr Glu Gln Gly Ser Ala Thr lle
1160 1165 1170
Ser Thr Ala Asn lle His Pro Glu Phe Arg Leu Gin Ile Cys Thr
1175 1180 1185
~ Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 o 1195 1200
lle Vélr Thr His Pro GIn Tyr His Ala Gln Thr Phe Thr Ala Ala
1205 1210 - 1215
Val Ser Lys Thr Ala Trp Thr Trb Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230
Ser Ala Val lle lle Ile Ile Gly Leu Val Leu Ala Thr lle Val
1235 1240 o 1245
Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1250 © 1255
<210> 36
Q11> 3771
<212> DNA
<213>‘ Artificial
220>
<223> VLP_VEEV VLP 538 vector-VEEV VLP
<400> 36
atgttcccgt tccageccaat gtatccgatg cagccaatge cctatcgeaa
geeecgegea ggqcctggtt_ccccagaécc gaccctttic tggogatgea
ttaacccget cgatggotaa cctgacgttc aagcaacgec gggacgegee
ccatccgcta ataaaccgaa gaaggaggec tcgcaaaaac agaaaggggg
aagaagaaga agaaccaagg gaagaagaag gcotaagacag ggecgectaa
cagaatggaa acaagaagaa gaccaacaag aaacéaggca agagacagcg
aaattggaat ctgacaagac gticccaatc atgttggaaé ggaagataaa
tgtgtgateg gagggaagtt attcaggecg atgeatgtgg aaggcaagat
gttctggecg cgottaagac gaagaaagca tccaaatacg atcttgagta
ccacagaaca tgogggccga tacattcaaa tacacccatg agaaacccca
atggagcagt ccaatatgaa aatgggcgtf tcacggtgce

gaaaggagtt

POT/P2013/054422

60
120
180
240
300
360
420
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540
600

660



ggggecaagg
gtgotgggag
aagggagtta
atgtgtetge
aaaccagcag
ctgctggaag
aatgagtata
fgccatégf§

cttcagactt

cggtatgaca

tctogocegt
ggggactceca
tatgaagtga
gtagagcaag
atgcacctce
accgtgacac
tccggceacaa
aaggagéégt
ctgecccaaag
gacggcaaat

gtgtcactga

gagcctcact

gaaaaagggt
acagcacccg
taccctatgt
gcagoegicta

acacctaacg

gagacagegg
gtgtgaatga
ccgtgaagta
tcgecaatgt
agactttgec
cagctgttaa
agctaacgeg
caatagcaat
cctegoagta
tgcacgggac
gtcacattgt
tcapcatgga
aatttaatcc
cgtgccaagt
cgggctcaga
ctoctgatgg
agatctccga
géagégcata
cagcgggage
gcaccgtgece
aactgcacce

acacgcacga

geggagtttgt

gaaatccaca
ccaccatcct
cctggetgtt

ctaggatacc

acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcage
gtgeeccogga
ccottacatg
cgaggcagta
tggcctggét
cattaaagag
gegatgggeac
atttéagaaa
tgtaggcaga
ctacgcacat
agtggacagb
gactagcgcce
gaccatcaac
teggetgcag
caccttaaaa
tctagcacca
taagaatcce
getcatatct
atggggaaac
tgggotaceg
ggetttatea
ttgcégatca

attttgtetg
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ctggataacc
acageccttt
aactgcgagce
tgtgctcéac
gttaacgttg
aggaaaagga
gccagatgea
aagagcgacg
tcectecggea

ataccactac

ggttatttece

gattccgtcea
gaactctata
gatgbacaga
agtttggttt
ctggtggaat
aagacaaaac
aacgataagt
ggaaaactge
gaacctatga
acatatctaa
gaaccagctg
cacccgecga

cacgaggtga

atttgtgeeg

agagttgegt

gctgtgcttt

agggacgget
cagtégtcat
aatggtcabt
caccaatttg
acaacccggg
gatccaccga
tcagatgtec
gecacgacgg
acttaaaggg
atcaagtgtc
tgcttgccag
gacactcctg
ctecatccecce
acagaggage
cocttgagegg
gegagtgteg

agttcagcca

gggtetataa

atgtcceatt
taaccftcgg
tcaccegeca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac
gcctaactee

getgegeeog

BT

ggtegetatt
gtggaacgag

agtgaccacc

ctacgacaga’

ctacgatgag
ggagetgttt
agttgggage
ttatgttaga
caggaccatg
actcfataca
gtgcccggcea
cteggtgecg
agéacacgga
tfatgthag

cagttcagte

ctceggagga

gtgcacaaag
ttctgacaaa

cttgetggea

tttcagatca

acttgetgat
taccgtcace
ggcacaggaa
ttaccacaga
cgtttecgtt
ttaccggcta

cactgecogg

11P2013/054422
)
780
840
900
960
1020 -
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

2280



gbégagacca
attcaattge
_tgctgtgtég
gcgaccacga
tacgcaccac
ttggagtacg
ggatctcagg
gtttaccegt
agcaaggcect
gogeacacag
adtaccgtgt
- ggtccggﬁtt
atctataatt
caatcéagaa
cccaaagceag
aagaaagata
-aaccccattce
gacgeottgt
aacgagtgeg
aagtcaggca
gtcgagctaa
7gagttcaggc
_aaagaccafa

aaaaccgegt

cctgggagtc
tgatcectet
tgeotttttt
tgeccgageca
tccctatcag
tcacctgeca
aatgcactcc
tcatgtgges
acgtaatgaa
cctcagtgca
atgtgaatgg
ccacagcttg
atgattttce
cagtctcaag
gagcgatcca
aagctccate
gcgecgaaaa
tcabcégggt
tgtattctte
agtgcgeagt
ccgagcaagg
tccaaatatg
tfgtgacaca

ggacgtggtt

cttggatcac
ggeegecttg
agtcatggec
agcgggaate
cataacacca
ctacaaaaca
aacttacagg
tggtgcatat
atctgacgac
ggcgttcctc
agaaactcct
gacacccttt

tgagtatggg

thtgatctg

bgtgccatac
attgaaattt
ctgtgetgta
gtcagaéaca
cgacttfggt
ccatgtgcca
gtcggegact
cacatcatat
cccteagtat

aacatccctg
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ctétggaaca
atcgtagtga
ggegecgeag
tcgtataaca
acéaagatca
ggaatggaft
cctgatgaac
tgettttgeg
tgcottgegg
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac
tatgccaata
actcaggcac
accgeccett
gggtcaattc

ccgacacttt

gggatcgeca

tcagggactg
atccatttet
gttacgtgea
cacgcccaaa

ctgggaggat

ggcttggtec tggotactat tgtggccatg tacgtgctga

210>

Q11>
Q1D
Q213>

37

PRT
Arti

1259

ficial

ataaccaaca
ctegeetget
gogccgeceec
ctatagtcaa
agctgatace
caccagccat
agtgcaaagt
acactgagaa
atcatgetga
tgggagaaca
atggggtcaa
tcgtgeagta
caggagcatt

ccaacctagt

ctteggettt

tcggatgega
cattagcctt
cageggeega
cggtcaagta
ctaccctaaa
cgaccgcaaa
aaggtgattg
catttacage
cagccgtaat

CCaaccagaa

RCTAP2013/054422

gatgttectgg

caggtgegtg

ctacgagcac .

cagagcagge
tacagtgaac

caaatgetge

cttcacaggg

‘cacccaagtc

agcatataaa

ctctattgty

aataactgeca -

tgccgeggag

‘tggagatata

getgeagaga
tgagcaatgg
aatatataca
tgacattcce
atgcactctt
ctcggecage
agaagcagca
tatccacceg
fcaccccccg
cgeggtgtea
tattataatt

acataat

2340

2400

2460
2520

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540

- 3600

3660

3720

37717
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<2205 A
<223> VLP_VEEV VLP 538 vector-VEEV VLP

<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 f 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 Asn
50 _ 55 60 v

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

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

Asn Pfo Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
' 100 ' 105 110

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

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

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

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu

165 B 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 Ash Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 v 215 220

Asp Ser Gly Arg Pro lle Leu Asp Asn Gin Gly Arg Val Val Afa 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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Met Trp Asn Glu Lys Gly Val Thr Val Lys Tyr Thr Pro Glu Asn Cys
260 265 - 210

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 [le Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 ' 300 ’

Thr Leu Ala Met Leu Ser Val Asn Val Asp Asn Pro Gly Tyr Asp Glu
305 310 31 v 320

Léu 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 . v 350

Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pfo lle Ala Ile Glu
355 360 365

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

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

Arg Tyr Asp Met His Giy Thr lle Lys Glu lle Pro Leu His Gin Val
405 410 ‘ 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile Val Asp 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 GIn Ala Cys Gin Val Tyr Ala His Asp Ala Gin Asn Arg Gly
' 485 490 495

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

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

Ser Ala Leu Val Glu Cys Glu Cys Giy Ser Gly Gly Ser Gly Thr Lys

530 535 .- 540
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Ile Ser Glu Thr lle Asn Lys Thr-Lys Gin Phe Ser Gin Cys Thr Lys
545 550 555 560

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

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

Leu His Val Pro Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Prq Leu

595 600 605

Ala Pro Glu Pro Met Ite Thr Phe Giy Phe Arg Ser Val Ser Leu Lys
610 o 615 - 620 o

Leu His Pro Lys Asn Pro Thr Tyr Leu lle Thr Arg Gin Leu Ala Asp
625 : 630 635 _ 640

Glu ProbHis 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 Ash His Pro

660 665 670

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

Leu Pro His Glu Val tle Thr His Tyr Tyr His Arg Tyr Pro Met Ser
- 690 _ 695 700

Thr 1le Leu Gly Leu Ser Ile Cys Ala Ala lle Ala Thr Val Ser Val
705 . 710 715 720

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

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

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

Asp His Leu Trp Asn Asn Asn GIn Gin Met Phe Trp lle Gln Leu Leu .

170 715 - 780

“{le Pro Leu Ala Ala Leu lle Val Val Thr Arg Leu Leu Arg Cys Val

185 , 79 195 800

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

Ala Tyr'GIu His Ala Thr Thr Met Pro Ser Gin Ata Gly lle Ser Tyr
- 820 825‘ 830
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Asn Thr Ile Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro lle Ser lle
835 ‘ 840 , 845

Thr Pro Thr Lys Ilé Lys Leu Ile Pro Thr Val Asn Leu Glu Tyr Val
850 _ 855 860

~ Thr Cys His Tyr Lys Thr Gly Mef Asp Ser Pro Ala lle Lys Cys Cys
865 870 _ 875 - 880

Gly Ser GIn Glu Cys Thr Pro Thr Tyr Arg Pro Asp Giu Gin Cys Lys
885 890 895

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Afa 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 Glh Ala Phe Leu Asn |le Thr Val Gly Glu His Ser Ile Val
945 o 950 955 960

Thr Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val
%65 . 970 . 975

Lys lle Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 © 085 » 990

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

Tyr Gly Ala Gly Gln Pro Giy Ala Phe Gly Asp lle 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 Ile His Val Pro Tyr Thr Gin Ala
1040 1045 : 1050

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

Lys Phe Thr Ala Pro Phe Gly Cys Glu lle Tyr Thr Ash Pro lle
. 1070 1075 1080

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

|le Pro Asp Ala Leu Phe Thr Arg Val Ser Glu Thr Pro Thr Leu |
- 1100 1105 1110
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tgatgeogett

Lys Glu

Cys Thr

tggctcatgt
atcaaftacg
ggtaaatgge
gtatgttcce

acggtaaact

tgacgtcaat'

ctttcctact

Ser Ala Ala Glu Cyé'Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp
1115 ' 1120 1125
Phe Gly Gly lle Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140
-Lys Cys  Ala Val His Val Pro Ser Gly Thr Ala Thr Leu
1145 1150 1155
- Ala Ala Val Glu Leu Thr Glu GIn Gly Ser Ala Thr Ile Hié.Phe
1160 1165 1170
Ser Thr Ala Asn Ile His Pro_ Glu Phe Arg Leu Gin lle
1175 1180 1185
Ser Tyr Val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
1190 ' 1195 1200
Ile Val Thr His Pro Gin Tyr His Ala Gin Thr Phe Thr Ala Ala
1205 v 1210 - 1215
Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
: 1220. 1225 1230
Ser Ala Val lle lle lle Ile Gly Leu Val Leu Ala Thr Ile Val
1235 "~ 1240 1245
Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1250 ‘ - 1255 :
210> 38
<211> 8416
<212> DNA
Q213 Artificial
<2200
<223> VLP_CHI 520 vector
<400> 38
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat
ccaacattac cgeccatgttg acattgatta ttgactagtt attaatagta
gggtcattag ttcatagccc atatatggag ttecgogtta cataacttac
- ccgectgget gaccgeccaa cgacceccge ccattgacgf caataatgac
atagtaacgce caatagggac tttccattga cgtcaatggeg tggagtattt
gceccacttgg cagtacatca agtgtatcat atgecaagta cgecccotat
gacggtaaat ggcccgcctg gpattatgcc cagtacatga ccttatggga
tggeoagtaca tctacgtait agtcatcget attaccatgg

ttggcagtac

POT/UP2013/054422 r
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atcaatgggc
gtcaatggga
.tccgccccat
getegtttag
agaagacacc
tactcgttec
tttccatgeg
ccaccatgga

gggecccacg

ggcaactcge

agaagectecg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatét
cccacgagaa
gccggttcéc
acaacaaagg
cccteoteocgt
aagagtggag
ctcageegee
ttgaggacaa
ctccccaccg
catatctage
tggagegeat

tcgggataaa

gtggatageg

gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgégégb
tettttotge
gttecatcceg
ccctacaatt
ccagctgatc

cagaaatcgg

.gcaaaagaag

ggagagaatg

agtgatggge

aactatcgac

tgaatgtgca

acccgagees

tatcccgacg

acgggtegte
ggtgacgtee
cctegeccte
ttgqacaccq
cgtgatgaga
€Caaagacgc
teattgtect
cagaaatgaa

gacagatgac

gtttgactca
gcaccaaaat
ggecgetagg
gatcgeeoteg
cagcctoogt

geccaccagac

‘agtcaccgte

acgcaaactt
caagtaatta
tccgeagtca
aaaaacaaga
caaccaccac
tgcatgaaéa
tacgcatgee
aatgccgatc
cagataccgg
tactataact
ggtgeaggea
gecategtee

aacaaagaca

.coggtettgt

tgctgetacg
ccecggatact
agtactaagg
gactgcggag
gcaacggacg

agccacgatt

127 / 161

cggggattte
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagcetg
gtcgacacgt
tctataacag
gaCctagacc
acaaattgac
agéaaaggca
aaaagaagcc
ttgaaaatga
tggtegesgea
tgegctaaact
tgcacatgaa
ggcatcacgg
ageccgggaga
taggaggggc
tcgtcacaaa
géctgttggc
aaaaggaacc
accagctact
acaattttaa
aagggoattc
gaacgctgaa

ggaccaaget

caagtctcca
ttccaaaatg
gegaggtcta
cacgetgttt
gegcagtgta
acagactaac
gtgatcagat
aaggtaccaa
acgtccacag
catgcgegeg
gaagaagcag
ggcticaaaag
ttgeatctte
taaagtaatg
ggcctttaag
gtctgatgee
agcagtgcag
cagcggeaga
caacgaaggt
aattécccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gthcacagc
aatccagétc

gogotatatg

cceccattgac
tcgtaacaac

tataagcaga

tgacctccat

gtctgageag

agactgttce

atcgcggccg_

ccccgaccct
aggcaggetg
gtacctcaac

gogecgeaaa

dagaagaaac:

gaagtcaage

aaaccagcac

cggtegteta

tcgaagttta
tattcaggag
ccgatctteg
gececgeacgg
gégggagccg
ttecoctget

ttgcgeatgc

ctgacttget

gccacaagac

cctatcgcat‘

tetttgecaga

gatagccata

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

1920

1980

2040

2100
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cgeccagegga

ccgggaccat

gatttacgga
ctgtgatagg
gcacgtacgt

atactcctga

getecggage-

agggactgac

cagtcactaa
tcegsgaccg
tgccaaaage

atcctgacca

sggagtgest

tcacttggeg

- ctcatggtea

tagtcattgt
tgtetetete
ttcocttect
aggotgogge
cgctgécqgc
ccctggettt
taacagtgat

acagccccat

‘ttgactacat

gtacagcaga
tctacccatt

gecgaggeaca

cgeggagega
gggacacttt
cagcagaaag

tagggagagg

vgcagagcacc

ccgeacgetg
atccggoges
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactq
gacacacaag
caacaacgaa
cccacatgag
gteggtegce
CgCacLLCEe
gctcagoctg
atatctatgg
cttgategte
tttagccgta

CCcgaacacg

ggtgttegag

cacgtgegag

gtgcaaggac:

tatgtgggec

tgtagagaaa

gccggattgc
attctcgeec
atcagccaca
ttccactcte
getgecactg
atgacgcage
cagacgetec
aaagtgatca
tggCaatécé
atccacatcc
acagtaactt
ttgtcttécc
aaggaggtta
ccatacaagt
ataatcttgt
tegttegtge

agatgcatta

ctatgetgceg

aacgaacagc

ctgtgcaact

atgagcatcg
gtegggagtac
atggagctac
tacaaaactg
aagagcctac
ggegectact

tctgaatctt
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ttgtaaggac ttcagcaccg tgcacgatca

gatgcocgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagtg
ataactgcaa
actcccottt
cattcccatt
acggaaaaéa
gtaacatggg
ccttgaccgt
actggeogea
actattatga
ttcfgtdgat
caccatatga
tcagaacgac

ageccetgtt

gtctgaéact

gtgdccacac
cgtataagac
aatcagtcac
tcatocccte
cagactacag
gettttgega

gcaaaacaga

aggagagacg
ccegttecat
tggtaaagag
agaggtgceat
cgtgaagaté
caactgeggt
aattgatcag
agtcccgege
ggcaaacgtg
ccaagtcacc
acaggaacca
gectactgag
gatgtctacg
getgtaccce
getegggcaca

attaacacca

caaggcgece

ctggttgcag
cttéccatgb
tétgagcgcg
tettgtcaac
cttggaacca
cccgtacgte

ctgcaaggtc

cgccgaaaat:

gtttgcateg

ctgacagtgg
catgaaccac
ttaccttigea
atgccceccag
acagttaatg
ggctcaaacg
tgcgatgctg
aacgctgaac
acttgcagag
atgctgctgt
aattaccacg
ggtotggage
aacggtactg
actatgactg
geagigggaa
ggagccactg
acatattacg

gcetettatee

tgetgtaaga

tacgaacacg
agaccgggtt
acactgtcéc
aagtgetgtg

tttactgeag

acgcaattga

goctacagag

PCT/SP2013/054422

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
3660

3720




€CCacaccge
tagctgecta
geccaatgte
'tcfacaacat
aaagtoegtac
cagcagcagg
tgaaggaacg
acccggtaag
atgeggeett
cagcctgeac
agaaaggtaa
tagaagtaga
agtttegegt
aggaccacat
caacggcaat
ctgccttéat
ctgctgtgce
ccctggaagg
gtctgagtag
 attgggaaga
tgaagaattg
acacaccctg
tcaggagggc
. tcatcagece
gctattaagt
catagaattt

tcaaagcttg

atcggegteg
cgctaacggt
cteegeetgg
ggactaccca
accggaaagt
cacggtacat
aggagcateg
agctgtaaat
tactagggtt
tcactcétcc
atgtgcagta
ggggaagtcc
gcaagtgtgce
égtcaéttac
gtettgegte
tttaattgtg
ttctagttge
tgccactcee
gtgtecattet
caatagcagg
aéccggttcc
tccacgecce
tccgecttea
accaaaccaa
gcagagggag
taaggccatg

gegtaatcat

gegaageteoe

gaécatgccg
acaccttttg
cocttttggeg
aaagacgttt
gtaccatact
ctacagcaca
tgcgctgfgg
gtcgatgecac
gactttggeg
cattcgatga
cagctgecaaa
tccacacéag
ccagcatcac
cagaagatta
gtgctatgcg
cagccatctg
actgtccttf
attctgegeg

catgctggeg

tectgggcca

tggttcttag

atcccacceg

acctagectc
agaaaatgcc
atttaaggce

ggtcataget
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gcgtdcttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcacc
cggeoaccgtt
ggéacatacc
cctetgtaac
gcgtcgcbat
ccaacgeegt
tatccttcte
tacactgcge
acaccaccct

cgggaggagt

tgtegtttag

ttgtttgece

cctaataaaa

gtggegteee

atgoggteeg
gaaagaagca
ttccageece
ctaéagtact
caagagtggg
tccaacatgt
atcatggect

gtttectgte

ccaaggaaac
ggacgecaag
cgtggtgtac
aggacaattt
tcagttggta
atotggctte
cggttgccag
aatttccatc

ggacatgtca

catcaaatac

taccaﬁtcga
aacagccctg
agccgcatgc
tggggtecag
aggattaatt
caggcactaa
ctcccccgtg
tgaggaaatt
gcaggacage
ctctatgggt
ggeacatcce
actcatagga
tggageggte
aagaaaftaé
géggaagtaa
aagcttgaaa

tgaaattgtt

aacattaccg
tttgtegteg
aaaggégacg
ggtgacattc
ctacagaggc
aagtattgge
attgcgacaa
gacataccgg

tgcgaagtac

-acagciagca

gaagccgacg

gcaagcgecg

caccctccaa

gatatatcca
gttgotette

ggatctagat

ccttecttega -

gecatcgeatt

aagggeeags

acccaggtgc

cttctetgts

cactcatagc
tectecctece
agcaagatag
tgagagaaat
ggagatagga

atccgetcac

PCTIUP2013/054422

3780
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

5340



aattccacac
‘gagctaactc
gteccagcte
ctettecget
atcagctcac
gaacatgtga
gtttttccat
_ gtggcgaaac
gegeteteet
aagegtggcg
ctccaagetg
taactatcgt
tggtaacagg
. goctaactac
tgccttcgga
tggttttttt
tttgatettt
ggtcatgaga
faaatcaatc
tgaggcacct
cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcgtg

atcaaggcga

tceogatogtt

.aacafacgag

acattaattg
géttaatgaa
tcoctegetea
tcaaaggegg
gcaaaaggcece
aggctd&gcc
cégacaggac
gttccgacce
ctttctcata
geotgtetee
cttgagtcca
éttagcagag
ggctacacta
aaaagagttg
gtttgcaaéc
fctacggggt
ttatcaaaaa
taaagtatat
atctcagega
actacgatac
cgctcaccgg
agtggteotg
gtaagtagtt

gtgtcacget

‘gttacatgat

gtcagaagta

cngaagdat
cgttgegcte
tcggccaacg
ctgacteget
tadtécégtt

agcaaaaggc

cccctgacga

tataaagata
tgecgettac

gctcacgetg

acgaaccccc

acccggtaag
cgéggtatgt
gaagaacagt
gfagctcttg
agcagattac
ctgacgctca
ggatctteac
atgagtaaac
tctgtotatt
gegaggectt
ctccagattt
caactttatc
cgccagttaa
cgtggtttgg
bccccatgtt

agttggeegce
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aaagtgtaaa
actgcceget
cgeggeeaga
gcgctcggtc
afccacagaa
caggaacegt
gcatcacaaa
ccaggegttt
cggatacectg
taggtatctc
cgttcagdcc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgoagaaaa
gtggaacgaa
ctagatcott
ttggtctgaﬁ
tcgttcatcc

accatctgge

atcagcaata

cgectecate
tagtttgege
tatggettea
éfgcaaaaaa

agtgttatca

gectggegte
ttccagtege
ggpggtttgc
gttcggetge
tcaggggata
aaaaaggocg
aatcgacgct
ccccctggaa
tcecgecttte
agttcggtgt
gaccgetgeg
tcgocactgg
acagagttct
tgcgctctgc
caaaccadcg
aaaggatctc
aactcacétt
ttaaattaaa
agttaccaat
afagttgcct
cccagtgetg
aaccagecag
cagtctatta
aacgttgttg
ttcagctceg
geggttaget

ctcatggtta

cctaatgagt
gaaacctgtc
gtattggecg
ggcgagoeget
acgcaggaaa
cgttgetgece
baagtcagag
getocctegt

teecttogeg

aggtcgttcg .

ccttatcegg

cagcagcecac .

tgaégtggtg

tgaagccagt

ctggtagegg

aagaagatcc

aagggatttt

aatgaagttt
gettaatcag
gactcccogt
caatgatacc
ccggaaggge
attgtteccg
ccattgetac
gttcccaacg
cottegetec

tggcageact

POT/P2013/054422

5400
5460
5520

5580

5640

5700
5760
5820
5880
5940
6000

6060

6120

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900

6960




gcataattct
aaccaagtca
acgggataat
ttcggggcega

tegtecacce

aacaggaagg’

catactctte
atacatattt
aaaagtgeca
gegtatcacg
catgoagete
ccgfcagggc
agagcagatt
cgcgttaaaf
cccttataaa
gagtccacta
cgatggocea
agcactaaat
. gaacgtggeg
tetagegete
cgegtactat
aaataccgca
gtgcgggecot

agttgggtaa

‘catggtctca

210> 39

cttactgtca
ttctgagaat
accgegecac
aaactctcaa
aactgatett
caaaatgocg
ctttttcaat
gaatgtattt
cctgacgtet
aggcccttte
ccgttgaceg
gegtcagegg
gtactgagag
ttttgttaaa
tcaaaagaat
ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgctgegeg
ggttgctttyg
tcaggcgeca
cttcgotatt
Cgccégggtt

actttc

211> 3762

<212> DNA

tgecateegt

agtgtatgeg

atagcagaac
ggatﬁttacc
cagcatcttt
caaaaaaggg
attattgaag
agaaaaataa
aagaaaccat
gggtegegeg
tcacagettg
gtottegoss
tgcaccataa
tcagctcatt
agoccgagat
tggactccaa
catcacccaa
aagggagbcc
ggaagaaage
taaccaccac
acgtatgegg
ttegecattc
adgccagctg

ttcccagtca
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aagatgottt
gcgaccgagt
tttaaaagtg
gctgttgaga

tactttcace

aataagggeg

catttatcag
acaaataggg
tattatcatg
ttteggtgat
tctgtaagcg
gtgtcggggc
aattgtaaac
ttttaaccaa
agggttgagt
cgtcaaaggg
atcaagtttt
ccgatttaga
gaaaggageg
accCcgecgeg
tgtgaaatac
aggetgegea
gcgaaaggeg

cgacgttgta

totgtgactg
tgctottgee
ctcatcattg
tccégttcga
»agcgtttctg
acacggaaat
ggttattgte
gttccgegea
‘acattaacct
gacggtgaaa
gatgccggga
tggcttaact
gttaatattt
taggccgaaa
gttgttccag
cgaaaaaccg
ttggggtcea
gettgacgge
ggcgctaggg
cttaatgcgc
cgcacagatg
actgttggea
gatgtgetgc

aaacgacggc

gtgagtactc
cggegteaat
gaaaacgttc
tgtaacccac

ggtgagcaaa

gttgaatact .

tcatgagegg
catttccecg
ataaaaatag
accfctgaca

gcagacaage

atgcggeatc

tgttaaaatt

tcggcaéaat

tttggaacaa

tctatcaggg
ggtgccgtéa
gaaagccgge
cgctggeaag

cgctacageg

cgtaaggaga

agggcgateg

aaggegatta

cagtgaattc

PCTAP2013/054422

7020
7080
7140
7200
7260

7320

7380

7440
7500
1560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160'“
8220
8280/
8340
8400

8416




213> Artificial

220>
228>

<400> 39
atggagttca

ccacgeccta

~ ctegeccage

cctcgcégaa
. ccaaagcaaa
cgtagggaga
ggcaaagtga
aégggaacta
~ gatcttgaat
. gagaaaccceg
ttcactatce
aaaggacege
tccgtgetea
tggagecteg
ccgecttgea

gacaacgtga

caccgccaaa

ctagctcatt
cgcatcagaa
ataéagacag
goggacgcgs
accatgggac
acggacagca

ataggtaggg

tcccgacgcea
caattcaagt
tgatctccgc
afcégéééaa
agaageaace
gaatgtgeat
teggectacge
tcgacaatge
gtgcacagat
aggggtacta
cgaégggtgc
tggtggccat
cgtggaacaa
ccctecoggt
caccctgetg
tgagaccegg
gacgcagtac
gtcctgactg
étgaagcaac
atgacagcca
agegageegg
actttattct
gaaagatcag

agaggttcca

VLP_CHI 520 vector

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgectggte
cgatctggoet
accggtgcac
taactggcat
aggecaagecg
cgtcétagga
agacatcgtc
cttgtgectg
ctacgaaaag
étactaccag
taaggacaat
cggagaaggg
gegacggaacg
cgattggace
attgettgta
cgececgatge
ccacacatge

ctctegacca
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aacagaaggt
agaccacgtc
ttgaccatge
aggcagaaéa
aagecocggcete
aatgattgca
ggggataaag
aaactggect
atgaagtctg
caéggagcag
ggagacagcg
ggegecaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtet
cattcgtgee
ctgaaaatce
aagctgeget
aggacttcag
ccgaaéggag
acacacccgt

caacatggta.

accaaccecg
cacagaggca
gecgeggtace
agcaggegco
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaageggte
atgcctcgaa

tgcagtatte

gecagaccgat

aagthECGé
cccdtgaggg
ctacattcce
gcaccttgeg
catbgctgac
ataaagccac
acagccctat
aggtctettt
atétégatag
caccgtgeac
agacgctgac
tccatcatgé

aagagttacc

accctgggee
gectggecaa
tcaacagaag
gcaaéécgac

gaaaccagsgc

caagcatgaa '

agcacatgtg

gtctaaatac

gtttacccac
aggaggecees
cttcgacaac
cacggeccte
agccgaagag
ctgctectecag
catgctfgag

ttgcteteoe

aagaccatat

cgcattggag

goagatcggg

ccatacgeca

gatcaccggg

agtgggattt

accacctgtg

ttgcagcacg

PCT/UP2013/054422

60
120
180
240
300
360
420
480

540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440



tacgtgcaga
cctgaccgea
ggaggatcceg
~ ctgacaacca
actaétcaca
gaccgtaaag
aaagcaagaa
gaccatccga
 tgggtgacac
tggggcaaca
ggtcacccac
attgtgtogg
gfgtgcgcac
ttecctgetea
geggeatate
gocgeottga
gcttttttag
gtgatcccga
‘cccatggtgt
tacatcacgt
- goagagtgea
ccatttatgt
gcacatgtag
accgcategg
gectacgeta
atgtcctecg

aacatggact

gcaccgetge
cgctgatgac
gogggcagac
cagacaaagt
agaattggca
gaaagatcca
accctacagt
cactcttgte
acaagaaggé
acgaaccata
atgagataat
tggectegtt

ggegeagatg

goctgeotatg

tatggaacga
tcgtectgtg
ccgtaatgag
acacggteeg
tggagatgga
gcgagtacaa
aggacaagag
gggegeogecec
agaaatctga
cgtcggegaa
acggtgacca
cctggacace

acccaccttt
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cactgotgag gagatagagg tgcatatgce

goagcagtct
getgoggtac
gatcaataac
atacaactcc
catcccatte
aacttacgga

ttaccgtaac

vggttaccttg

céagtactgg
cttgtactat
cgtgcttetg
cattacacca
ctgcgtéaga
acageagece
Caactgtctg
catcggtgee
agtaccgtat
gctacaatca
aactgﬁgato
cctaccagac
ctactgettt
atcttgcaaa
geteegegte
tgeecgtcaca
ttttgacaac

tggegeagga

ggcaacgtga
aagtgcaact
tgcaaaattg
cdtttagtcc
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccfa
ccgcagatgt
tatgagetgt
tcgatgeteg

tatgaattaa

acgaccaagg

ctgttetggt
aaactcftgc
cacactgtga
aagactettg

gtcaccttgg

cccteccegt .

tacagetgca
tgecgacgeeg
acagagtttg
ctttaccaag
gtaaaggacg
aaaatcgtgg

agaccaggac

agatcacagt
geggtggcte
atcagtgcca
CEgCEgcaacgce
acgtgacttg
tcaccatget
aaccaaatta

ctgagggtet

ctacgaacgg

accccactat
gcacagceagt
caccaggasc
cggccacata
tgcaggotct
catgetgetg
gegegtacga
tcaacagacc
aaccaacact
acgtgaagtg
aggtctttac
aaaatacgca

catpggccta

gaaacaacat

ccaagtttet
tgtacaaagg

aatttggtga

cccagatadt
taatggctece
aaacgaggga
tgctgeagte
tgaactegeg

cagagtgcca

getgtatect:

ccacgaggag

ggaggtcact'

tactgctcat
gactgtagtc
gggaatgtgt
cactgttece
ttacgagget
tatccecgetg
taagaccctg
acacgtaaéa
gggttacage
gtcacttgac

ctgtggtaca

tggagtctac

attgagcgag
cagagcccac
taccgtaget
cgtgggccca

cgacgtctac

cattcaaagf

POT/IP2013/054422

1500
1560
1620
1680
1740

1800

1860

1920
1980
2040

2100

-2160

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820

2880

2940
3000

3060




u cgtacaccgg
geaggcaceg
gaacgaggag
gtaagagetg
gectttacta
tgcactcact
ggtaaatgtg
gtagagggga
cgcgtgbaag
cacatggtcé
goaatgtett
ttaattttaa
<210> 40
VARD.

212>
Q213>

PRT

<220>
<223>

400> 40

aaagtaaaga
tacatgtacc
catcgctaca
taaattgege
gggttgtega
cctecgactt
cagtacattc
actcccaget
tgtgctecac
attacécagc
ggegtgcagaa

ttetggtget

1254

Artificial

cgtttatgee
atactctcag
gcacacggea
tgtggggaac
tgcaccctet
teggggcete
gatgaccaac
gcaaafatcc
acaagtacac
atcacadacc
gattacggga

atgecgtgteg

VLP_CHI 520 vector
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aacactcagt
gcaccétctg

cogttoggtt

ataccaattt

gtaacggaca
gecatcatca
gecgttacca
ttctéaacaé
tgecgecagoeg
acccttgggg
ggagtaggat

tttagcaggc

tggtactaca
gettcaagta

gccagattge

ccatcgacat-

tgtcatgega
aatacacagc
ttcgagaage
ccctggcaag
catgccacéc
tccéggatét
taattgttee

ac

gaggccagea
ttggctgaag
gacaaaccog
accggétgcg
agtaccagcc
tagcaagaaa
cgacgtégaa
cgchagttt
tccaaaggac
atccacaacg

tgttgctegce

Met Glu Phe lle Prp Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro

1 5 10 15

Afg Pro Trp Ala Pro Arg Pro Thr tle Gin Val [le Arg Pro Arg Pro _

20 25 30

-Arg Pro Gln Arg Gin Ala Gly Gin Leu Ala GIn Leu |le Ser Ala Val
35 » 40 . 45

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

Arg Lys Asn Lys Lys Gin Arg Gln Lys Lys Gin Ala Pro Gin Asn Asp
65 - 70 75 . 80

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

" Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys I1e Glu Asn Asp

100 105 110

PCDUP2013/054422

3120

3180

3240

-3300

3360
3420
3480
3540
3600
3660

3720

3762
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Cys lle-Phe Glu Val Lys His Glu Gly Lys Val Met Gly Tyr Ala Cys
115 120 125

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

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

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

Lys Phe Thr His Giu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 - ' 185 A 190

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

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

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

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

Gly Ala Glu 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 lle Ala Leu Glu Arg {le Arg Asn Glu Ala Thr Asp
355 360 365

Giy Thr Leu Lys ile Gln Val Ser Leu GIn Ile Gly lie Lys Thr Asp
370 , 375 _ - 380

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

PCT/JP2013/054422
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: Afa Asp Ala Glu Arg Ala GIy'Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 ’ - 415

Thr Iie Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys Pro Lys
: 420 425 430

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

435 440 | 445

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

450 455 460

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

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Glu lle 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 Ser Gly Gly Sef Gly Gly GIn Thr Val

515 520- 525

Arg_Tyr'Lys Cys Asn Cys Gly Gly Ser Asn Giu Giy Leu Thr Thr Thr
530 : 535 540

Asp Lys Val lle Asn Asn Cys Lys lle Asp Gin Cys His Ala Ala Val

545 550 555 560

Thr Asn His Lys Asn be Gin Tyr'Asn Ser Pro Leu Val Pro Arg Asn
565- 570 575

Ala Glu Leu Gly Asp Arg Lys Gly Lys Ile His 1le Pro Phe Pro Leu
580 585 590

Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro Thr Val Thr
' 596 . 600 - 605

Tyr Gly Lys Asn GIn Val Thr Met Leu Leu Tyr Pro Asp His Pro Thr
610 A 615 : 620

Leu Leu Ser Tyr Arg Asn Met Gly Gin GIuIPro Asn Tyr His Glu Glu
625 _ 630 635 7 640

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 ny His Pro His Glu Ile Ile Leu
675 680 o 685
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Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val lle Val Ser Val
690 o 695 700

Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala Val Gly Met Cys

705 710 115 720 -

Val Cys Ala Arg‘Arg Arg Cys lle Thr Pro Tyr Giu Leu Thr Pro Gly

725 130 135

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 Ala Ala Ala Tyr Leu Trp Asn Glu Gin .

755 760 765

Gln Pro Leu Phe Trp Leu GIn Ala Leu lle Pro Leu Ala Ala Leu Ile
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 Tlle Pro Asn Thr Val Gly Val Pro Tyr Lys Thr
820 : 825 . 830

Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu Leu
835 840 845

GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Léu Asp Tyr e Thr Cys
850 855 860

Glu Tyr Lys Thr Val Ile 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 Gys 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 Giu Asn Thr Gin Leu Ser Glu Ala His Val Glu Lys Ser Giu Ser
915 - 920 925

Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala
930 » ' 935 940

Ser Ala Lys Leu Arg Val Leu Tyr GIn Gly Asn Asn lle Thr Val Ala
945 950 955 . 960

Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe
965 o 970 975 v
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Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys lle
' 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 lle GIn Ser Arg Thr Pro
1010 1015 1020

Glu Ser Lys Asp Val Tyr Ala Asn Thr Gin Leu Val Leu Gln Arg
1025 1030 1035

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

ley Phe Lys Tyr Trp Leu Lys Glu 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'AIa'Vél Giy Asn Ile Pro lle 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 Sér Met Thr Asn Ala Val Thr lle Arg Glu Ala Asp
1145 1150 1155

Val Glu Val Glu Gly Asn Ser Gln Leu GIn Ile Ser Phe Ser Thr
1160 1165 "o '

Ala Leu Ala Ser Ala Glu Phe Arg Val Gin Val Cys Ser Thr GIn
1175 1180 1185

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

Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val Gin Asp lle Ser
1205 ‘ 1210 . 1215

Thr Thr Ala Met Ser Trp Val. Gln Lys lle Thr Gly Giy Val Gly
1220 : 1225 1230 :

Leu Ile Val Ala Val Ala Ala Leu lle Leu Ile Val Val Leu Oys
1235 1240 ' 1245
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Val Ser Phe Ser Arg His
1250

Q10> 41
Q> 22
<212> PRT
213> Artificial

<220>
223> D20

<4005 41

Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser Pro Ser Thr

1T - 5 10 : 15

Gin Tyr Cys Asnh Ser e
' 20

<210> 42

Q211> .29

<212> PRT

213> Artificial

220>
<223> CD20+! inker

<400> 42

Ser Gly Gly Ile Tyr Asn Cys Glu Pro Ala Asnh Pro Ser Glu Lys Asn
1 5 10 ' 15 :

Ser Pro Ser Thr Gin Tyr Cys Tyr Ser ltle GIn Gly Ser
20 - 25

<210> 43

Q11> 27

<212> PRT

213> Artificial

920>
223> CD20+] inker

<400> 43

Ser Gly Tyr'Asb Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser Pro
1 5 10 15

Ser Thr Gin Tyr Cys Asn Ser lle Gly Gly Ser
» 20 _ . 25

Q10> 44 | B )
L1 T EE

PCT/IP2013/054422




212> PRT
213> Art

<220>
- <223>

<400> 44

ificial

CD20+] inker
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Ser Gly Gly Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser

1

5

10.

Pro Ser Thr Gin Tyr Cys Asn Ser Ile Gly Ser

210> 45
Q11>
Q12>

<213

DNA
Art

<220>
<223>

400> 45

20

3828

ificial

VLP_CH! VLP 532 CD20H

atggagttca tcccgacgea aactttetat

ccacgcccta
ctcgeccage
cotcgcagaa
ccaaagcaaa
égtagggaga

ggcaaagtga

aagggaacta

gatcttgaat

. gagaaacccg

’ . ttcactatcc

aaaggacggg
tccgtgétga
tggagcctpg
ccgecttgea

gacaacgtga

caattcaagt
tgatctecge
atcggaaéaa
agaagcaace
gaatgtgecat
tgggctacge
tcgaéaatgc
gtgecacagat
aggggtacta
cgacgggtgce
tggtggécat
cgtggaacaa
écctcccggt

caccctgetg

tgagaceegg.

aattagacct
agtcaacaaa

caagaagcaa

accacaaaag

gaaaattgaa

atgcotggtg

‘cgatctggct

accggigcac
taactggcat
aggcaagecg

cgtoctagga

agacatcgte

cttegtgectg

ctacgaaaag

atactaccag

25

aacagaaggt
agaccacgtc
ttgaccatge
aggcagaaga
aageecggctc
aatgattgca
ggggataaag
aaacfggcct
atgaagtotg
cacggagcag
ggagacageg
ggggccaaég
acaaaaatta
ttggcéaaca
gaaccggaaa

ctactaaaag

accaaccceg
cacagaggca
gegeggtace
agcaggcgcs
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaageggte
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcceg
ccectgageg

ctacattccc

gcaccttgeg

catcgctgac

15

accctgggec
ggetgggcaa
tcaacagaag
gcaaaacgac
gaaaccagge
caagcatgaa
agcécatgtg
gtctéaatac
gtttacccac
aggaggecge
cttcgacaac
cacggcc;tc

agccgaagag

ctgetetcag

catgettgag -

ttgctetece

_POTIP2013/054422

60

120
180

240
300
360 -
420
480
540
600
660
720
780
840
900

960




caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gocggacgegg
. accatgggac
acggacagéa
 ataggtaggsg
tacgtgcaga
cctgaccgea
acggtecggt
aatccctetg
gagggactga
gecagtcacta
ctcggggace
gtgccaaaag
tatcctgace
gaggagtggg
‘gtoacttege
gotoatgete
gtagtcattg
atgtgtgtet
gttcccttcc
gaggctgegg
ccgotggeeg
accctggett

gtaacagtga

gacgcagtac

gtectgacte

atgaagcaéc

atgacagcca
agdgagccgg
actttattet
gaaagatcag
agaggttcca
gcaccgetge
cgctgatgac
acaagtgcaa
agaaaaactc
caaccacaga
atcacéagaa
gtaaaggaaa
caagaaacc§
atccgacact
tgacacacaa
gcaacaacga
acccacatga
tgtcgstgee
gegeacggeg
tgotcagect
catatctatg
ccttgategt
ttttagecgt

tcccgaacac

taaggacaat
cggagaages
ggacggaacg
cgattggacc
attgcttgta
cgeccgatge
Ccacacatgc
ctctegacca
cactgectgag
gcagcagtcet
ctgeggtege
cccatctace
caaagtgatc
ttggcaatac
gatccacaté
tacagtaact

cttgtettac

‘gaaggaggtt

accatacaag
gataatcftg
ctegttegtg
cagatgcatt
getatgetge
gaacgaacag
cctgtgcaéc
aatgagcatc

ggtgggagta
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tttaatgtct
cattegtgcc
ctgaaaatcc
aagotgoget
aggacttcag
ccgaaaggag
acacaccegt
caacatggta

gagatagagg

ggcaacgtga

tccggaggta

caatactgtt

aataactgca
aactcccctt
ccattcccat
tacggaaaaa
cgtaacatgg
accttgacég
tactggccgc
tactattatg
cttetgtoga
acaccatétg

gtcagaacga

cagcccotgt

tgtctgaaac
ggtgcccaca

cdgtataaga

ataaagccac
acagccctat
aggtctettt
atatggatag
caécgtgcac
agacgctgac
tccatcatga
aagagttacc
tgﬁatatgcc
agatcacagt
tafacaactg

acagcataca

aaattgatca

tagtcccgeg
tggcaaacgt
accaagtcac
gacaggaacc
tgcctactga
agatgtcta§
agctgtacce
tegteggcac
aattaacacc
ccaaggcgegc
tetggtteca
tettgccatg
ctgtgagege

ctcttgtcaa

aagaccatat
cgcattggag
gcagatcgeg
ccatacgcca
gatcaécggg

agtgggattt

accacctgtg

ttgcagcacg
cccagatact
taatgggcag

tgaaccagct

aggatccaac

gtgccatgct

caacgctgaa

gacttgcaga
catgétgctg
aaattaccac

gggtctggag

gaacggtact

‘cactatgact

agoagtggga
aggagcéact
cacatattac
ggctcttate
ctgctgtaag

gtacgaacac

‘cagaccgegt

PCT/P2013/054422 r

1020

1080

1140
1200
1260
1320
1380
1440
1500
1560

1620

1680

1740

- 1800

1860
1920
1980

2040

2100

2160

2220

2280

2340
2400
2460
2520

2580



‘tacagcccca
cttgactada_
ggtacagcag
gtctacccat
agegaggoac
gceccacaceg
gtagetgect
ggcccaatgt
gtctacaaca
caaagtcgta
ccagcﬁgcag
ctgaaggaac
aacccggtaa
gatgecggect
ccagcctgea
aagaéaggta

- gtagaagtag
gagtttcgeg
aaggaccaca
acaacggcaa
gctgecttaa
<210>
Q211>

22
213>

46

PRT
Arti

<220>
<223>

<400> 46

tggtgttgga
tcacgtgega
agtgcaagga
ttatgtegee
atgtagagaa
catcggegte

acgctaacgg

cctccgcctg'

tggactacce
caccggaaag

gcacggtaca

gaggagcatc

gagetgtaaa
ttactagget
ctcactecte
aatgtgcagt
aggggaacte
tgcaagtgtsg
tagtcaatta
tgtottgget

ttttaattgt

1276

ficial

gatggagcta
gtacaaaact
caagagccta

cggegectac

atctgaatct

ggcgaagete
tgaccatgee
gacacctttt

accttttggc

taaagacgtt

tgtaccatac
gotacageac
ttgeogetgtg
tgtcgatgea
cgactttgsg
acattcgatg
ccagctgcaa
ctccacacaa
cccagdatca
gcagaagatt

ggtgctatge

VLP_CHI VLP 532 CD20H
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caatcagtca
gtcatcccot
ccégactaca
tgottttece
tgcaaaacag
cgcgtccttt
gtcacagtaa
gacaacaaaa
gcéggaagac
tatgccaaca
tctcaggeac
acggcaccegt
gggaacatac
ccctetgtaa
ggecgtegeca
accaacgecg
atatccttet
gtacactgeg
cacaccacec
acgggaggag

gtgtegttta

ccttggaacce
ccceogtacegt
getgecaaggt

acgccgaaaa

agtttgecatc

accaaggaaa
aggacgccaé
tcgtggteta
caggacaatt
ctcagttggt

catctggett

tecggttgcca

caatttccat
cggacatgte
tcatcaaata
ttéccattcg
caacagb&dt
cageccgeatg
ttggggtoca
taggaftaat

gcaggcac

aacactgfca
gaagtgetgt
ctttactgga
tacgcaattg
ggectacaga

caacattacc

gtttgtegte

caaaggcgac
tgegtgacatt

actacagagg

caagtattgg

gattgeogaca

cgacataccg

atgcgaagta

cacagctagc

agaagccgac

ggcaagegce
ccaccetecca
ggatatatce

tgttgetgtt

| Met Giu Phe‘lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro

POT/JP2013 /054422

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540

- 3600

3660

3720

3780

3828
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P 5 0 | 15

Arg Pro Trp Ala Pro Arg Pro Thr lie GIn Val lle Arg Pro Arg Pro
20 25 30 -

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

Asn Lys Leu Thr -Met Arg Ala Val Pro‘Gln GIn Lys Pro Arg Arg Asn
50 55 60

Arg Lys Asn Lys Lys Gin Arg Gin Lys Lys Gin Ala Pro Gln Asn Asp
65 , 70 : 75 80

~Pro Lys Gln Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys
85 920 95

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

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

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

Asp Asn'AIé Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 : 150 v 155 - | 160

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

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

Ala Val Gin Tyr Ser Gly Gly Arg Phe Thr lle 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 fie 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 |le Val Thr Lys Ile Thr Pro Glu
245 250 255

Gly Ala Giu 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

GIqILys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
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200 295 300

- Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Ala Ser Leu Thr‘é;s Ser Pro
305 : 310 ' 315 320

His Arg GIn Arg Akg Ser Thk Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 ' 335

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

Cys His Ser Pro lle Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp~

1355 360 - C - 365

Gly Thr Leu Lys ite Gin Val Ser Leu GIin lle Gly lle Lys Thr Asp.

370 375 380

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

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

Thr Ite 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 ' o 440 ' 445

Thr Cys Thr Histro Phe HisvHis Glu Pro Pro Val lle Gly Arg Glu
450 - '. 455 460 :

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr -~

465 : 470 : 475 480

Tyr Val GIn Ser Thr Ala Ala Thr Ala Glu Glu tle Glu Val His Met
o 485 . 490 ' 495

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

Val Lys |le Thr Val Asn Giy Gin Thr Val Arg Tyr Lys Cys Ash Cys
515 ’ 520 525

Gly Gly Ser Gly Gly lle Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu
530 _535 540 _

Lys Asn Ser Pro Ser Thr Gin Tyr Cys Tyr Ser lle Gln Gly Ser Asn
o - 550 . 555 . 560

Glu Gly Leu Thr Thr ThrvAsp'Lys Val lle Asn Asn Cys Lys lle Asp
565 , 570 575

Gin Cys His Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn Ser
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580 585 | - 590

Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys |le
595 600 ’ 605

His lle Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala

610 615 : 620

Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr Met Leu Leu

625 630 635 - 640

Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly GiIn Glu
' 645 650 . 655

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

‘Thr,VaI Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro
o 675 ' 680 B 685

Tyr Lys Tyr Trp Pro Gln2Met Ser Thr Asn Gly Thr Ala His Gly His
690 : 1695 : 700

| Pro His Glu Ile ile Leu Tyr Tyrvar~GIu Leu Tyr Pro Thr Met Thr
705 710 75 . 120

Val Val Ile Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Vai Gly
. 125 ' 730 735

Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr Pro
740 745 750

Tyr Glu Leu Thf Pro Gly'Ala Thr Val Pro Phe Leu Leu Ser Leu Leu

755 160 165

Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala
770 175 . 780

Tyr Leu Trp Asn Glu Gin GIn Pro Leu Phe Trp Leu Gin Ala Leu Ile
785 , - 790 795 800

Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu Lys Leu Leu Pro
805 . 810 815

Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser lile Gly Ala
820 - 825 830

His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile Pro Asn Thr Val
- 835 840 845

Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met
850 ' 855 860 -

Val Leu Giu Met Glu Leu Gln Ser Val‘Thr Leu Glu Pro Thr Leu Ser
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865 870 875 880

Leu Asp Tyr 1le Thr Cys Glu Tyr Lys Thr Val lle Pro Ser Pro Tyr

885 - 890 895

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

900 905 , 910

Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly

915 920 - 925

Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu Ser Glu Ala His
930 ' 935 940 :

Val Glu Lys Ser -Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg
045 , .950 955 960

"~ Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly
‘ 965 970 975

Asn Asn Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr

980 - 985 990

Val Lys Asp Ala Lyé Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr

995 1000 1005

Pro Phe Asp Asn Lys lle Val Val Tyr Lys Gly Asp Val Tyr Asn
1010 1015 1020\ BRI

Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln Phe Gly
1025 , 1030 1035

Asp lle Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala Asn
1040 » 1045 : 1050

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

Pro Tyr Ser Gin Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys Giu
1070 : 1075 ‘ 1080

Arg Gly Ala Sér Leu GIn His Thr Ala Pro Phe Gly Cys Gin Ile
1085 1090 . 1095

Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn lle
1100 1105 - 1110

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

Asp Ala Pro Ser Val Thr Asp Met Ser Cys Glu Val' Pro Ala Cys
1130 _ 1135 . 1140

Thr His Sér Ser Asp Phe Gly Giy Val Ala lle lle Lys Tyr Thr

PCT/JP2013/054422




gagaaaccceg

aggggtacta

taactggcat cacggagcag tgcagtattc

Phe Arg

Val Gin

accctgggcc
gectgegcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac

gtttacccac
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1145 1150 1155
Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr Asn Ala
1160 1165 1170 '
Val Thr  Ile Arg Glu Ala Asp. Val Glu Val Glu Gly Asn Ser GIn
1175 1180 . 1185
Leu Gin 1le. Ser Phe.Ser Thr Ala Leu Ala Ser Ala Glu
1190 1195 1200
Val GIn Val Cys Ser Thr GIn Val His Cys Ala Ala Ala Cys His
1205 1210 1215
Pro Pro' Lys Asp His lle Val Asn Tyr Pro Ala Ser His Thr Thr
© 1220 ' 1225 1230 .
Leu Gly Val Gln'ASp Ile Ser Thr Thr Aia Met Ser Trp
1235 ‘ 1240 ' 1245
Lys lle  Thr GIy‘GIy Val Gly Leu Ile Val Ala Val Aia Ala Leu
1250 ~ 1255 1260
lfe Leu Ile Val Val Leu Cys -Val Ser Phe Ser Arg His
_ 1265 1270 1275
Q10> 47
Q211> 3822
<212> DNA
<213> Artificial
220>
<223> VLP_CHI VLP 532 CD20-2 mouse
<400> 47
atggagttca tcccgacgeca aactttctat aacagaaggt accaaccceg
ccécgcccta caattcaagt aattagacct agaccacgic cacagaggca
ctcgecccage tgatctceecge agtcaacaaa ttgaccatge gogeggtace
cctcgcagéa atcggaaaaa caagaagcaa éggcagaaga agecagegeece
ccaaagcaaa agaagcaacC accacaaaag aagdcggctc aaaagaagaa
cgtagggaga gaatgtgeat gaaaattgaé aatgattgeca tcttcgaagt
ggcaaagtga tgggetacge atgeoctggteg ggggataaag taatgaaace
aagggaacta‘tcgacaatgc cgatctgget aaactggect ttaageggte
gafcttgaat-gtgcacagat accggtgeac atgaagtctg atgectcgaa

aggaggeegs

FCT/

60
120

180

240

300
360
420
480
‘540

600
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ttcactatce
aaaggacggs
tcegtggtea
~ tggagectog
ccgcctfgca
gacaacgtga
cacdgccaaa
ctagctcatt
cgcétcagaa

ataaagacag

gecggacgege

accatgggac
acggacagca
ataggtageg
tacgtgcaga
cctgaccgea
acggtgeggt
'fcagagaaaa
ctgacaacca
actaatcaca
gacdgtaaag
aaagcaagaa
| gaccatbcga
tgggtgacac
fggggcaaca
ggtcacccac

attgtgtegg

cgacgggtec
tggtggecat
cgteggaacaa
cccteocggt
caccdfgctg
tgagacccgg
gacgcagtac
gtcétgactg
afgaagcaac
atgacagcca
agcgagecgg
actttattct
gaaagatcag
agaggttceca
gcaccgcfgc
cgctgatgac
acaagtgcaa
actccccatce
cagacaaagt
agaattégca
gaaagatcca
accctacagt
cactcttgte

acaagaagga

acgaaccata

atgagataat

tggectogtt

aggcaageecg
cgtcctagga
agacatcgte
cttgtgocts
ctacgaaaag

atactaccag

‘taaggacaat

Ccggagaagge
ggacggaacg
cgattggace
attgcttgta
cgcccgatgc
ccacacatgc
ctctogacca
cactgctgag
gcagcagtct
ctgegetege
tacacagtac
gatcaataac
atacaactcc
catcccattc
aacttacgga
ttaccgtaac
ggttaccttg_
caagtactgg
cttgtactat

cgtgcttctg
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ggagacagecg
ggggecaacyg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattecgtgce
ctgaaaatcc
aagctgcgct'
aggacttcag
ccgaaaggag
acacaccegt
caacatggta
gagatagagg
ggcaacgtga
tcecggatacg
tétaacagca
tgcaaaattg
cctttagtec
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgeoagatgt
tatgagétgt

tegatggteg

gcagaccgat
aaggtgeceg
cccctgaggg
ctacattcce
gcaccttgeg
catcgetgac
ataaagccac
acagccctat
aggtctcttt
atétggatag
caccgtgeac
agacgctgac
tccétcatga
aagagttacc
tgcatatgec
agatcacagt
actgtgaacc
ttggaggaté
atcagtgeca
6gc§céacgc
acgtgacttg
tcaccatgcet
aaccaaatta
ctgagggtct
ctacgaacgg
accccactat

gcacagcagt

cttcgacaéc
cacggcccte
agccgaagag
ctgetetcag
catgcttgag

ttgctetece

aagaccatat

cgeattggag
geagatoggg
ccatadgcca
gatcacoggg
agtgggattt
accacctgtg
ttgcagecacg
cccagatact
taatgggcag
atctaattcc
caacgaggga
tgctgeagte
tgaactcggg
6agagtgcca
getgtatect
ccacgaggag
ggaggticact
tactgctcat

gactgtagtc

gggaatgtgt

PCT/

660
720

780

22013/054422 |

840 -

900
960

- 1020

1080
1140
1200

1260

1320

1380
1440
1500
1560
1620
1680
1746
1800

1860

1920

1980
2040
2100
2166

2220



gtgtgcgoac
ftcctgctqa
gcggcatafc
geogeottga
gottttttag
gtgatcccga

cccatggtgt

tacatcacgt

gcagagtgca
‘ccatttatgt
gcacatgtag
accgcatcgg
gecctacgeta
afgtcctccg
aacatggact
cgtacacecgg
gcaggcacgg
gaacgaggag
gtaagagotg
. gcctttacfa
'tgcactcact
:ggtaaatgtg
gtagagggsa
cgegtgcaag
cacatagtca
gcaatgtctt

ttaattttaa

ggcgeagatg

gectgotatg

tatggaacga
tcgteotgte
ccgtaatgag
acacggtggg
tggagatgga
gcgagtacaa
aggacaagag
£88ECEECEC
agaaatctga
cgtcggcgaa
acggtgacca
cctggacaﬁc
acccaégttt
aaagtaaaga
tacatgtacc
catchfaca
taaattgqgc
geettgtoga
cctecgactt
cagtacattc
actcccégct
tgtgctccac
attacccagce
gggtgcagaa

ttgtggtgct

cattacacca

ctgegtoaga

acagecagece
caactgtcte
catcggtece
agtaccgtat
gctacaatcea
aactgtcatc
cctaccagac
ctactgettt
atcttgcaaa
gctecgegte
tgcegtcaca
ttttgacaac
tggogeagga
cgtttatgee
atactctcag
gcacacggca
tgtggggaac
tgcaccctet
teggggcegte
gatgaccaac
gcaaatatcc
acaagtacéc
atcacacacc
gattacggga

atgogtgteg
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tatgaattaa
acgaccaagg
ctgttoteggt
aaactcttge
cacactgtga
aagactcttg
gtocaccttgg

cccteccegt

‘tacagctgca

tgcgacgeeg
acagagtttg
ctttaccaag
gtaaaggacg
aaaatcgtgg
agaccaggac
aacactcagt
gcaccatctg
cegtteggtt

ataccaattt

gtaacggaca

gccatcatca
gecgttacca
ttctcaacag
tgocgeageesg
accocttggeg
gegagtaggat

tttagcaggce

caccaggage
cggecacata
tgcaggetct
catgctgetg
gcgcgtacga
tcaacagacc
aaccaacact
acgtgaagtg
aggtctttac
aaaatacgca
catcggecta

gaaacaacat

ccaagtttgth

tgtacaaaég
aatttggtga
tggtactaca
gettcaagta
gccagattgc
ccatcgacat

tgtecatgega

aatacacagc

ttcgagaage
ccctggqaag
catgccacce
tccaggatat
taattgttge

ac

cactgttcce
ttacgagget
tatcccgetg
taagaccctg
acacgtaaca
gggttacage
gtcacttgac
ctgtggtaca
tggagtctac
attgagcgag
cagagoecac

taccgtégct

bgtgggccca

cgacgtctac
cattcaaagt
gaggccagea
ttggctgaag
gacaaacccg

accggatgeg

agtaccagec -

tagcaagaaa
cgacgtagaa
cgecgagttt
tccaaaggac
atccacaécg

tgttgctece
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<210> 48

Q11> 1274
<212> PRT

<213> Artificial

<220> : '
<223> VLP_CHI VLP 532 CD20-2 mouse

<400> 48

Met Glu Phe lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro
T 5 _ 10 15

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val lle Arg Pro Arg Pro
20 = 25 ' 30

Arg Pro Gln‘Arg Gin Ata Gly Gin Leu Ala GIn Leu lle Ser Ala Val
3B 40 v 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 15 80

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gln Lys Lys
" » 85 , 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys 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 Ash Alé Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 o 150 o 155. 160

Asp Leu Glu Cys Ala Gln lle Pro Val His Met Lys Ser Asp-Ala Ser
R 165 - 170 175

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

Ala Val GIn Tyr Ser Gly Gly Aré.Phe Thr tle Pro Thr Giy Aia Gly
195 200 205

Lys Pfo Gly Asp Ser Gly Arg Pro lle Phe Asp Asn Lys Gly Arg Val
210 » : 215 220

Val Ala lle Val Leu Gly Gly Afa Asn Glu Gly Ala Arg Thr Ala Leu
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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 GIu'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 Giu 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 Lyé Asp Asn Phe Asn Val Tyr Lys Ala
: SR 325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
- 340 U7 R 350

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

Gly Thr Léu Lys Ile GIn Val Ser Leu Gin Ile Giy lie 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 Aép Ala Glu Arg Ala Gly Leu Leu Val Arg Thr Ser Ala Pro Cys
405 410 415

Thr 1le Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys Pro Lys
: 420 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His
435 440 : - 445 ‘

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val lle Gly Arg'GIu
- 450 ‘ 455 460

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr

465 470 : 475 480

Tyr Vél>Gln Ser Thr Ala Ala Thr Ala Glu Glu {le Glu Val His Met
B 485 490 495

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

Val Lys Ile Thr Val Asn Gly Gin Thr VaivArg Tyr Lys Cys Asn Cys

~ RT/P2013/054422
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515 520 525

Gly Gly Ser Gly Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn
530 - 535 540 :

- Ser Pro Ser Thr Gin Tyr Cys Asn Ser lle Gly Gly Ser Asn Giu Gly
545 550 555 560

Leu Thr Thr Thr Asp Lys Val lle Asn Asn Cys Lys Ile Asp Gin Cys
565 570 575

His Ala Ala Val Thr Asn His Lys Asn Trp Gin Tyr Asn Ser Pro Leu
580 . 585 590

Val Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys lle His Ile
595 ' : 600 605

Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn
610 _ 615 620 '

Pro Thr Val Thr Tyr Gly Lys Asn Gln Val Thr Met Leu Leu Tyr Pro
625 ‘ 630 ' 635 640

Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly Gln Glu Pro Asn
B 645 650 655

Tyr His Giu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val
.~ 660 665 670

Pro Thr Gfu Gly Leu Glu VaIIThr.Trp Gly Asn Asn Glu Pro Tyr Lys
675 - 680 685

Tyr Trp Pro Gin Mét Ser Thr Asn Gly ThrvAla His Gly His Pro His
690 695 700

Glu tle lle Leu Tyr Tyr Tyr Giu Leu Tyr Pro Thr Met Thr Val Val
705 710 715 720

Ile Val Ser Val Ala Ser Phe Val Leu Leu Ser Mef Val Gly Thr Ala
: ' 725 ' 730 735

Val Gly Met Cys Val Cys Ala Arg Arg Afé Cys lle Thr Pro Tyr Glu
‘740 745 750

Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys
755 760 : - 765

Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr Leu
770 - 775 780

Trp Asn Glu GIn GIn Pro Leu Phe‘Trp Leu Gin Ala Leu lie Pro Leu
785 v 790 795 800

Ala Ala Leu |le Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys

_PCT/JP2013/054422
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805 o800 815

Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser lle Gly Ala His Thr
820 825 830

Val Ser Ala Tyr Glu His Val Thr Val Ile Pro Asn Thr Val Gly Val
835 840 845

Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu
- 850 855 v 860

Glu Met Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp
865 870 - - 815 880

TYr 1le Thr Cys Glu Tyr Lys Thr Val [le Pro Ser Pro Tyr Val Lys
885 890 895

Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser
900 _ 905 - 910

Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr
915 920 © 925

Cys Phe Cys Asp”Ala Glu Asn Thr GIn Leu Ser Glu Ala His Val Glu
~ 930 : 935 - 940

Lys Ser Glu Ser Cys Lys Thr Giu Phe Ala Ser Ala Tyr Arg Ala His
945 950 955 - 960

Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly Asn Asn
965 970 ‘ 975

“lle Thr Val Ala Ala Tyr Ala Asn Gly Asp His Afa Val Thr Val Lys
980 _ 985 ’ 990

' Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phg

995 1000 1005

Asp Asn Lys lle Val Val Tyr Lys Gly Asp Val Tyr Asn Met Asp
1010 1015 1020 '

Tyr Pro Pro Phe Gly Ala Gly Arg Pro Giy Gln Phe Gly Asp lle
1025 : 1030 1035

Gin Ser Arg Thr Pro Giu Ser Lys Asp VaI:Tyr Ala Asn Thr GIn
'_1040 1045 1050

Léu Val Leu Gln'Arg Pro Ala Ala Gly Thr Val His Val Pro Tyr
1055 1060 1065

Ser'Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys Glu Arg Gly
1070 . _ 1075 1080

Ala Ser Leu Gin His Thr Ala Pro Phe Gly Cys Gin lle Ala Thr

PCT/IP2013/054422
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1085 1090 1095

Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn |le Pro lle
~ 1100 1105 : : 1110 B

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

Pro Ser Val Thr Asp Met Ser Cys Glu Val Pro Ala Cys Thr His
1130 1135 1140

Ser Ser Asp Phe GIy Gly Val Ala lle lle Lys Tyr Thr Ala Ser
1145 1150 1155

Lys Lys Gly Lys Cys Ala Val His Ser Met Thr Asn Ala Val Thr
1160 1165 1170

ile Arg Glu Ala Asp Val Glu Val Glu Gly Asn Ser Gin Leu Glin
1175 1180 | 1185

Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu Phe Arg Val Gin
’1190 1195 1200

Val Cys Ser Thr Gin Val His Cys Ala Ala Ala Cys His Pro Pro
1205 1210 ‘ 1215 '

Lys Asp- His Ile Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly
1220 . 1225 - 1230

Val GIn Asp Ille Ser.Thr Thr Ala Met Ser Trp Val Gin Lys lle

1235 1240 1245

Thr Gly Gly Val Gly Leu lle Val Ala Val Ala Ala Leu lle Leu
1250 1255 : 1260

Ile Val Val Leu Cys Val SefﬁIPhe Ser Arg His
1265 - 1270

210> 49

211> 3822

<212> DNA

<213> Artificial

<220> :
<223> VLP_CHI VLP 532 CD20-3 mouse

<400> 49

atggagttca tcccgacgea aactttctat aacagaaggt: accaaccccg. accctgggec

ccacgcocta caattcaagt aattagacct agaccacgtc cacagaggca ggetgggeaa
ctcgeccage tgatctecge agtcaacaaa ttgaccatge gegeggtacc tcaacagaag

cctegeagaa atcggaaaaa_ caagaagcaa aggcagaaga agcaggegecc gcaaaacgac

PCT/JP2013/0G54422

60
120
180

240




ccaaagcaaa
‘cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaadcég
ttcactatdc
aaaggacgge
tcogtggtga
tggagecteg
ccgecttgea
gacaaqgtga
caccgccaaa
ctagctcatf
cgcatcagaé
ataaagacag
- goggacgoge
accatgggac
acggacagca
ataggtageg
\facgtgcaga
’cctgaccgca
acggtgeget
tcctcagaga
ctgacaacca
actaatcaca

gaccgtaaag

agaagcaacc
gaafgtécat
tegggctacge
tcgacaatg¢
gfgcacagat
aggggtacta
cgacéggtgc
tggtggccat
cgtggaacaa
ccctecoggt
caccctgetg
tgagaccegg

gacgcagtac

_gtcctgactg

atgaagcaac
atgacagcca
agcgageegeg
actttattct
gaaagatcag
agaggttcca
gcaccgetge
cgotgatgac
acaagtgcaa
aaaactccce
cagacaaagt
agaattggca

gaaagatcca

accacaaaag
gaaaaftgaa
atgectggtg
cgatctgget
acbggtgcac'
taactggcat
aggcaageog
cgtectagga
agacatcgtc
cttgtgcctg
ctacgaaaag
atactaccag
taaggacaat
cegagaageg
ggacggaacg
cgattggace
éttgcttgta
cgeccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgegetgge
atctacacag
gatcaataac
atacaactcc

catcccattc
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aagccggctc
aatgattgea
geggataaag
aaactggect
atgaagtctg
cacggagcag
ggagacageg
gggeccaacg
acaaaaatté
ttggcaaaca
gaaccggaaa
ctactaaaag
ttfaatgtct
cattcgtgee
ctgaaaatce
aagctgcgct'
aggacttcag
ccgaaaggag
acacaccegt
caacatggta
gégatagagg
ggcaacgtga
tccggaggat
tactgtaaca
tgcaaaattg'
cctttagtee

ccattggcaa

aaaagaagaa

tottcgaagt

taatgaaacc

ttaagcggte
atgcctegaa
tgcagtatfc
gcagaécgat
aaggtgeecg
cccctgaggg
ctacattcce
gecacctigeg
catcgetgac
ataaégccac

acagccctat

aggtctettt:

atatggatag
caccgtgeac
agacgctgac
tccatcatga
aagagttacc
tgecatatgee
agatcécagt
acgéctgtga
gecattggatce
atcagtgcca
cgogcaacge

acgtgacttg

gaaaccagsgc

caagcatgaa

agcacatgtg
gtctaaatac
gtttacccac
aggagegceeg
cttcgacaac

cacggecctc

agccgaagag

ctgctcfcag
catgcttgag
ttgeteteeo
aagaccatat
cgcattggag
gecagatcggg
ccatacgeca

gatcaccggg

agtgggattt

accacctgtg
ttgcagcacg
cccagatact
taatgggeag
accatctaat
caacgaggga
tgetgeagte
tgaaétcggg

cagagtgcca

KTIP2013/054422 1

300

360v
420
480
540
600
660
720
180
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1860



aaagcaagaa
gaccatccga

tgggtgacac

tggggcaaca

ggtcacccac
attgtgtegg
gtgtgegeac
ttcctgetea
goggeatate
gecgecttga
gottttttag
gtgatcccga
cccatggtgt
tacatcacgt

gcagagtgcea

ccatttatgt

geacatgtag
accgcatcgg
gcctacgeta
atgtccteog
aacatggact
cgtacaceg
goaggcacgg

gaacgaggag

gtaagagetg

gectttacta

tgcactcact

accctacagt

cactettgtc

acaagaagga
acgaaccata
atgagataat
tggcctcgtf
ggcgeagatg
gectgetatg

tatggaacga

tcgtcctgtg

ccgtaatgag
acacggtgeg
tggagatgga
gcgagtacaa
aggacaagag
£88gCLLCEC
agaaatctga
cgtoggcgaa
acggtgacca
cctggacace
acccaccttt
aaagtaaaga
tacatgtacc
catcgctaca
taaattécgc
gegtigtega

cctecgactt

aacttacgga
ftaccgtaac
ggttaccttg
caagtactgg
cttgtactat
cgtgettete
catfacacca
ctgegteaga
acégcagccc
caactgtotg

catcggtgee

agtaccgtat

getacaatca

aactgtcatc

cctaccagac
ctactgettt
atcttgcaaa
gctocgegte
tgccgteaca
ttttgacaac
tggcgoagga
cgtttatgee
atactctcag
geacacggea
tgtggggaac
tgcaccctet

tgggggcete
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aaaaaccaag
atgggacagg
accgtgecta
ccgcagatgt
tatgagotet

tcgatggteg

tatgaattaa

acgaccaagg
ctgttetegt
aéactcttgc
cacactgtga
aagactcttg
gtcaccttgg
ccctébdcgt
tacagetgea
tgcgacgeeg
acagagtttg
ctttaccaag
gtaaaggacg
aaaatcgtgg
agaccaggac
aacactcagt
geaccatetg
cogtteggtt
ataccaattt
gtaacggada

gccatcatca

.tcaccatht
aaccaaatta
ctgagggtot
ctacgaacgg
accccactat
gcacagcagt
caccaggage
cggecacata
tgcaggotot
catgotgetg
gecgegtacga
tcaacagacc
aaccaacact
acgtgaagtsg
aggtctttac
aaaatacgca
catcggecta
gaaacaacat

ccaagtitgt

tgtacaaagg

aatttggtga
tggtactaca
gcettcaagta
gccagattge
ccatcgacat
tgtcatgega

aatacacagc

getgtatect
ccacgaggag
ggaggtcact
tactgeotcat
gactgtagtc
gggaatgtet
cactgttecce
ttacgagget
tatcccgetg

taagaccectg

acacgtaaca

gggttacage

gtcacttgac

ctgtggtaca'

tggagtctac
attgagcgag
cagageccac
taccgtaget
cgtggegccea
cgacgtctac
cattcaaagt

gaggccagea

ttggctgaag

gacaaaccceg
accggatgcg
agtaccagcce

tagcaagaaa

PCT/P2013/054422
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ggtaaatgtg qagtadattc gétgaécéac goecgttacca ttcgagaage cgacgtagaa
gtagagggga actcccaget goaaatatcc ttotcaacag ccctggecaag cgecgagttt
cgogtgcaag tgtgcteccac acaagtacac tgcgcagccg cétgccaccc tccaaaggac
cacatagtCa>éttacccagc atcacacaéc accbttgggg tccaggatat atccacaacg

geaatgtcett gggtgcagaa gattacggga ggagtaggat taattgttge tgttgetgce

ttaattttaa ttgtggtegct atgegtgteg tttagcagge ac
Q210> 50

Q211> 1274

<212> PRT.

213> Artificial

<220> :
<223> VLP_CHI VLP 532 CD20-3 mouse

<400> 50

Met Glu Phe !le Pro Thf GIn Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 ‘ 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr tle Gin Val Ile Arg Pro Arg Pro
20 ' 25 30

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

Asn Lys Leu Thr Met Arg Aia Val Pro Gin GIn Lys Pro Arg AréuAsn
50 55 60 '

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

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro»Ala GIn Lyé Lys
' 85 90 - : 95

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

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

Leu Val ny'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 Afa Gin lle Pro Val His Met Lys Ser Asp Ala Ser

PCT/JP2013/054422
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165 170 175

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

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

‘Lys Pro Gly Asp Ser Gly Arg Pro lle Phe Asp Asn Lys Gly Arg Val
210 215 220 o

Val Ala lle Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 ' 230 235 , 240

Ser Val Val Thr Trp Asn Lys Asp !le Val Thr Lys lle Thf 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 Serhﬁln 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 Sef 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 Gin Val Ser Leu Gin Ile Gly Ile Lys Thr Asp
370 375 - 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro

385 390 395 400

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

Thr lle Thr Gly Thr Met Gly His Phe |le Leu Ala Arg Cys Pro Lys
420 425 ‘ 430 :

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

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

PCT/JP2013/054422




450 455

Arg Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr

465 470
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460

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

Val Lys lle Thr Val Asn Gly
' 515

Gly Gly Ser Gly Gly Tyr Asp
530 535

Asn Ser Pro Ser Thr Gin Tyr
- 545 550

Leu Thr Thr Thr Asp'Lys Val
565

His Ala Ala Val Thr Asn His
580

Val Pro Arg Asn Ala Glu Leu
595

‘Pro Phe Pro Leu Ala Asn Val
610 615

Pro Thr Val Thr Tyr Gly Lys
625 ' ‘ 630

Asp His Pro Thr Leu Leu Ser
' 645

Tyr His Glu Glu Trp Val Thr
660

Pro Thr Giu Gly Leu Glu Val
675

Tyr Trp Pro Gin Met Ser Thr
690 . 695

Glu 1le lle Leu Tyr Tyr Tyr
705 710

Ile Val Ser Val Ala Ser Phe
125

Val Gly Met Cys Val Cys Ala

505 510

Gin Thr Val Arg Tyr Lys Cys Asn
520 525

Cys Glu Pro Ser Asn Ser Ser. Giu
540

Cys Asn Ser |le Gly Ser Asn Glu
555

lle Asn Asn'Cys‘Lys lle Asp Gin
570

Lys Asn>Trp GIn Tyr Asn Ser Pro
585 ‘ 590

Gly Asp Arg'Lys Gly Lys Ile His
600 605

Thr Gys Arg Val Pro Lys Ala Arg
620

Asn Gln Val Thr Met Leu Leu Tyr
635

Tyr Arg Asn Met Gly Gin Giﬁ'Prc
650 655

His Lys Lys Glu Val Thr Leu Thr
665 670

Thr Trp Gly Asn Asn Glu Pro Tyr
680 685

Asn Gly Thr Ala His Gly His Pro
700

Glu Leu Tyr Pro Thr Met Thr Val
715

Val Leu Leu Ser Met Val Gly Thr
730 '

Arg Arg Arg Cys lle Thr Pro Tyr

Cys

Lys -

Gly
560

Cys

575

Leu

e

Asn
Pro
640

Asn
Val
Lys
His
Val

720

Ala

135

Glu
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740 745 750

Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cys Cys
755 . 760 . 765

Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr Leu
770 ' 775 780

Trp Asn Glu Gin Gln Pro Leu Phe Trp Leu Gin Ala Leu Ite Pro Leu
785 790 795 800

Ala Ala Leu lle Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys

805 - 810 ‘ 815

Cys Lyé Th.r‘l_eu Ala Phe Leu Ala Val Met Ser Ile Gly Ala His Thr
820 825 o 830

Val Ser Ala Tyr Glu His Val Thr Val Ile Pro Asn Thr Val Gly Val
83% 840 845

Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu
850 - . ' 855 860

Glu Mét Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp
865 - 870 875 © 880

Tyr Ile Thr Cys Glu Tyr Lys Thr Val lle Pro Ser Pro Tyr Val Lys’

885 | 890 | 895

Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser

900 905 910

Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr
915 920 925

~ Cys Phe Cys Asp Ala Glu Asn Thr Gin Leu Ser Glu Ala His Val Glu
930 935 : 940

Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His

045 950 955 960

Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gln Gly Asn Ash
965 970 975

{le Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys
980 98 990

Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe

995 1000 1005

Asp Asn Lys lie Val Val Tyr Lys Gly Asp Vai Tyr Asn Met Asp
1010 1015 1020

Tyr'Pro Pro Phe Gly Ala Gly Arg Pro Gly Gin Phe Gly Asp lle
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GIn

1025

Ser

- 1040

Leu
Sér
Ala
Asn
Ser
Pro
Ser
Lys
Iie
Ile

Val

Lys

Val

Thr

e

Val
1055

Arg Thr Pro Glu

Leu GIn Arg Pro

Gln Ala Pro Ser Gly

1070

Ser
1085

Pro
1100

lle
1115

Ser

Leu Gin His Thr

Val Arg Ala Val

Asp Ile Pro Asp

Val Thr Asp Met

1130

Ser
1145

Lys

1160

Arg
1175

Ser
1190

Cys
1205

Asp
1220

Gin .

1235

Gly
1250

Val
1265

Asp Phe Gly Gly

Gly Lys Cys Ala

Glu Ala Asp Val
PHe Ser Thr Ala
Ser Thr in Val
His lle Val Asn
Asp lle Ser Thr

Gly Val Gly Leu

Val Leu Cys Val

1150

161 / 161
1030 1035

Ser Lys Asp Val Tyr Ala Asn Thr GIn
1045 1050

Afa Afa Gly Thr Val His Val Pro Tyr
1060 1065

Phe Lys Tyr Trp Leu Lys Glu Arg Gly
1075 1080

1090 1095
Asn Cys Ala Val Gly Asn lle Pro lle
1105 1110

Ala Ala Phe Thr Arg Val Val Asp Ala
1120 1125

Ser Cys Glu Val Pro Ala Cys Thr His
1135 1140

Val Ala lle Ile Lys Tyr Thr Ala Ser
1155

Val His Ser Met Thr Asn Ala Val Thr
1165 1170

Glu Val Glu Gly Asn Ser GIn Leu GIn

1180 1185

Leu Ala Ser Ala Glu Phe Arg Val Gin
1195 1200

His Cys Ala Ala Ala Cys His Pro Pro
1210 1215

Tyr Pro Ala Ser His Thr Thr Leu Gly

1225 1230
Thr . Ala Met Ser Trp Val Gin Lys lle
1240 1245
Ile Val Ala Val Ala Ala Leu lle Leu
1255 1260

Ser Phe Ser Arg His

1270

A)a Pro Phe Gly Cys Gin Ile Ala Thr
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