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Fig.1l

Original TNFalpha sequence

RTPSDkpvahvvanpqgaegglgwinrranallangvelrdnglvvpseglyliysqvifkgggcp
sthvllthtisriavsyqtkvnlisaikspcqretpegaeakpwyepiylggvfqlekgdrisaeinrp
dyldfaesgqgvyfgiial

Modified TNFalpha sequence inserted into CHIKV

SGGkpvahvvanpqaegglgwlinrranallangvelrdnglvvpseglyliysqvifkgggcpst
hvlithtisriavsyqtkvnllsaikspcqretpegaeakpwyepiylggvfqlekgdrisaeinrpdy
Idfaesgqvyfgiial TRGGS

Nucleotide sequence encoding the modified TNF-alpha

Tccggaggtaagectgtageccatgttgtagcaaaccctcaagetgaggggceagetecagtggetgaacege
cgggccaatgeectectggecaatggegtggagetgagagataaccagetggtggtgccatcagagggectg
tacctcatctactcccaggtcctcttcaagggecaaggcetgeccctccacccatgtgcetecctcacccacaccate
agccgceatcgecgtctectaccagaccaaggtcaacctectetetgecatcaagagecectgecagagggaga
ccccagagggggctgaggecaagecctggtatgageccatctatctgggaggggtettccagetggagaagg
gtgaccgactcagegcetgagatcaatcggeccgactatcetegactttgecgagtcetgggeaggtctactitggg
atcattgccectgacgegtggaggatcec
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Fig.2
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Fig.3

CMV promoter

AmpR_promoter ,5/‘" ‘\
Ampcillin___
-‘ ! VLP_CHI 512 vector
8404 bp
Origin _-

vﬂ\\



4/11

Fig.4
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Fig.5
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Fig. 6
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Fig.7
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Fig.8
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VLP-TNFalpha induced anti-TNFalpha antibodies
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Fig.

against Human CD20 peptide: 0.D. (450nm)
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10
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Fig.1l1
VLP-CD20 Induced anti-CD20 (Mouse) antibodies
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SEQUENCE LISTING
<110> VLP THERAPEUTICS, LLC:
<120> VIRUS LIKE PARTICLE COMPOS!ITION

<130> SG4877A

<150>.. US61/599, 746
151> 2012-02-16

<160> 50 |
(!70> - Patentin version 3.5
Q10> 1

<211> " 1248

212> PRT

<213> virus .

<400> 1 -

Met .Glu Phe lle Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Glin Pro
1. ‘ 5 : 10 . 15 o

- Arg Pro Trp Thr Pro Arg Pro Thr Ile Gin Val lle Arg Pro-Arg Pro
- 20 - 25 , 30

- Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala GIn Leu lle Ser Ala Val
- 35 40 45

Ash Lys Leu Thr Met Arg Ala Val Pro Gln GIn Lys Pfo Arg Arg Asn
50 ‘ 55 » 60 .

Arg Lys Asn Lys Lys GIn Lys Gin Lys Gln Gin Ala Pro GIn Asn Asn

65 - 70 _ : 75 80

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

Lys}Lys,Pfo Gly Arg Arg Glu Arg Met Cys Met Lys 1le Glu Asn Asp
o 100 105 110

Cys Ile<Phé 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 lle
130 i 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 -
T 1 175
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Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 v 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 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 Ile Val Thr Lys Ile 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 Gin Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285_

Glu LyskGlu 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 o 315 : 320

His Arg Gin Arg Arg Ser Thr ‘Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 ' 30 - 335

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

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

Gly Thr Leu Lys lle Gln Val Ser Leu Gin Ile Gly 1le Lys Thr Asp
370 35 380

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

Ala Asp Alé Glu Arg Ala Gly Leu Phe 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 Va! Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 - - 440 445 :

Ser Cys Thr His Pro Phe His His Asp Pro Pro Val 1le 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 VaI Gln Ser Thr Ala Ala Thr Thr Glu Glu Ile Glu Val His Met
485 490 495

Pro Pro Asp ThriPFb Asp Arg Thr Leu Met Ser GIn GlIn Ser Gly Asn
500 . _ - 505 - 510

Val Lys lle 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 Ile Asnh Asn
530 535 : 540

Cys Lys Val Asp Gln Cys His Ala Ala Val Thr Asn His Lys Lyé Trp
545 , 550 555 - 560

GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 ' 570 - "~ 875

Lys Gly Lys e H|s lle Pro Phe Pro Leu Ala Asn Val Thr Cys Arg
'580- o 585 590

VaI'Pro'Lys Ala Arg'Asn Prb Thr 'Val Thr Tyr Gly Lys Asn Gin Val
: 595 600 605

Ile Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 ' v "~ . 615 _ 620

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

Glu Val Val Leu Thr Val Pro Thr Glu Gly Leu 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 e lle Leu Tyr Tyr Tyr Glu Leu Tyr
675 © 680 ' 685

"Pro Thr Met Thr Val Val Vél.Val'Ser Val Ala Thr Phe lle Leu Leu
690 695 700

Ser Met,VaI Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg'Afg
705 nm - 715 - 720

Cys lle Thr Pro Tyr Glu Leu Thr Pfo Gly Ala Thr Val Pro Phe Leu
’ 125 ' 730 735

Leu Ser&Leh Ile Cys Cys e Arg Thr Ala Lys'Ala Afa Thr Tyr Gin
‘ 740 745 , 750



Glu Ala Ala He Tyr Leu Trp Asn
755 760

Gin Ala Leu [le Pro Leu Ala Ala
770 775

Arg Leu Leu Pro Cys Cys Cys Lys
785 790

Ser Val Gly Ala His Thr Val Ser
805

Pro Asn Thr Val Gly Val Pro Tyr
820

Tyr Ser Pro Met Val Leu Glu Met
835 ‘ 840

Pro Thr Leu Ser Leu Asp Tyr lle
850 855

" Pro Sér Pro Tyr Val Lys Cys Cys
865 870 -

Asn Leu Pro Asp Tyr Ser Cys Lys
885

Met Trp Gly Gly Ala Tyr Cys Phe
900

Ser Glu Ala His Val Glu Lys Ser
915 1920

4/ 161

Glu GIn Gln Pro Leu Phe Trp Leu
' 765

Leu lle Val Leu Cys Asn Cys Leu
780

Thr Leu Ala Phe Leu Ala Val Met
- 795 800

Ala Tyr Glu His Val Thr Vval lle
810 815

Lys Thr Leu Val Asn Arg Pro Gly
825 830.

Glu Leu Leu Ser Val Thr Leu Glu
. 845

Tyr Lys Thr Val

Thr Cys Glu
' 860

e
Giy Thr Ala'Glu Cys Lys Asp Lysv
875 - 880

Val Phe Thr Gly Val Tyr Pro Phe
890 - 895

Cys Asp Ala Glu Asn Thr Gin Leu
905 910.

Glu Ser Cys Lys Thr Glu Phe Ala
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 lle Val Gly Pro Met Ser
© 965 970 © 975

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

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

Phe Gly Asp lle Gln Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 1015 1020

Ata Asn Thr Gin Leu Val Leu Gin Arg Pro Ala Val
1025 1030 1035

Gly Thr Val
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His Val Pro Tyr Ser'GIn Ala Pro Ser Gly Phe'Lys Tyr Trp Leu

1040 1045 1050
Lys Glu Arg Gly Ala Ser Leu Gin His Thr Ala Pro Phe Gly Cys
.-.1055 1060 ' 1065
Gin lle Ala Thr Asn Pro Vai Arg Ala Val Asn Cys .Ala Val Gly
1070 1075 . 1080
Asn Met Pro Ile Ser Ile Asp lle Pro Glu Ala Ala Phe Thr Arg
1085 . 1090 1095 ‘
Val Val Asp Ala Pro Ser Leu ThriAsp Met Ser Cys Glu Vai Pro ’
1100 _ 1105 _ 1110
Ala Cys 'ThrAHis Ser Sér Asp Phe Gly Gly Val Ala Ile {le Lys
‘ 1115 1120 1125
Tyr Ala -Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 N : 1140
Ash Ala Val Thr lle Arg Glu Ala Glu llé Glu Val Glu Gly Ash
1145 : 1150 1155
Ser GIn Leu Gin lle Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170 B
Phe Arg Val Gln Val Cys Ser Thr Gin Val Hls Cys Ala Ala Glu
1115 1180 1185
| Cys His' Pro Pro Lys Asp His |le Val Asn Tyr Pro Ala Ser His
1190 1195 1200
Thr Thr Leu Gly Val Gln Asp lle Ser Ala Thr Ala Met Ser Trpl(
: 1205 e 1210 A 1215 ‘
Val GIn - Lys lle Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 . 1225 ' o 1230
Ala Leu lle Leu Ife Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 _ 1245
210> 2 - :
211> 1248
212> PRT
213> virus
o <400> 2

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 lle GIn Val lle Arg Pro Arg Pro
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20 % 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 GIn Lys Pro Arg Arg Asn
50 55 L 60 :

Arg Lys Asn Lys Lys’GIn Arg GIn Lys Lys GIn Ala Pro Gin Asn Asp
65 0 75 80

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

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Iie 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 e
130 135 140

Asp Asn Ala Asp Leu Ala Lys-Leu Ala Phe Lys Arg Ser Sér Lys Tyr
145 ‘ © 150 S 165 160

Asp Leu Glu Cys Ala GIn {le 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 lle Phe Asp Asn Lys Gly Arg Val
210 . ; 215 ' - 220 -

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

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

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

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

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 205 300

Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Ala Ser'Leu Thr Cys Ser Pro
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05 310 a5 30

His Arg Gln 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 H|s Ser Pro Ile Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp
355 , 360 ; 365

Gly Thr Leu Lys lle Gin Val Ser Leu Gln lle Gly lle Lys Thr Asp
- 370 , . 375 o 380

Asp Ser H|s Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385 - 390 - o395 400

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

Thr lle Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys Pro Lys
420 _ 425 v 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys Ile Ser His ;
435 . ‘ 440 - 445 :

Thr Cys Thr His'Prd Phe His His Glu Pro Pro Val Ile Gly Arg Glu -
450 S . 455 ' ; 460 -

Arg Phe His Ser Arg Pro Glin His Gly Lys Glu Leu Pf$ Cys Ser Thr
465 : 470 ' 475 480

Tyr Val Gin Ser Thr Ala Afa Thr Ala Glu Glu lle Glu Val His Met '
485 490 . 495

" Pro ProAsp Thr Pro Asp Arg Thr Leu Met Thr GIn Glﬁ Ser Gly Asn
500 , 505 510

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

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val lle Asn Asn :
530 - 535 7 540

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 Y 575

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

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

Thr NMet LeuALeu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 s 615 620 '

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

Glu Val ThrbLeu 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 ThrA
660 665 . 670-

Ala His Gly His Pro His Glu lle {le Leu Tyr Tyr Tyr‘Glu Leu Tyr
675 680 ‘ , - 685

Pro Thr Met Thr Val Val [le 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 ‘ s Al ' 15 _ 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
15 730 735

Leu Ser Leu Leu Cys Cys Va] Arg Thr Thr.Lys Ala Ala Thr Tyr Tyr
740 745 ' 750

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

Gin Ala Leu Il Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 75 780

Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 .- 195 : 800

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

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

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

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

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

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




885 | 800 895

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

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

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Léu Arg Val
930 935. ’ 940 '

Leu Tyr Gin Gly Asn Asn lle Thr Val Ala Ala Tyr Ala Asn Gly Aéb
945 : 950 -955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Val Val Gly Pro Met Ser
© - 965 .90 - 975

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

Val Tyr ‘Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg ‘Pro Gly Gin
' 995 1000 o 1005

Phe Gly Asp lie Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 T 1015 : - 1020 . .

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

His Val Pro Tyr Ser Gin Ala Pro Ser Gly Phe Lys Tyr Trp Leu
" 1Q40'v;f , 1045 1050

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

Gin lle Ala Thr Asn Pro Val Arg Ala Val Asﬁ Cys Ala Val -Gly
1070 - - 1075 : .- 1080

Asn {le Pro lle Ser lle Asp 1ile Pro Asp Ala Ala Pﬁe Thr Arg
‘ 1085 1090 _1095

VaI;Val Aép Ala Pro Ser Val Thr Asp Met Ser Cys Glu Vél Pro
1100 : 1105 . 1110

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

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

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

Ser Gin Leu Gin [fe Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
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1160 B 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 {le Ser Thr Thr Ala Met Ser Trp
1205 1210 1215

Val Gin Lys lle Thr Gly Gly Val Gly Leu Ile Val Ala Val Ala
1220 . 1225 1230‘

Ala Leu lle Leﬁ [le Val Val Leu Cys Val Ser Phe SerAArg His
1235 : _ 1240 - 1245

210> 3

<211> 1255

<212> PRT .

Q13> virus

<400> 3

‘Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1. 5 ' 10 . 15

Asn Pro Phe Ala Ala Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pr0~'
20 v 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 Gln Lys Gly Gly Gly GIn Gly
65 , _ 70 15 ) ~ 80

Lys Lyé 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 Ile Met Leu Glu Gly Lys Ile Asn Gly Tyr Ala Cys Val Val Giy
130 - 135 140

Gly Lys Leu Phe Arg Pro Met His Val Glu Gly Lys lle Asvasn Asp
145 150' ’ 156 . 160
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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_Lyé Tyr Thr
180 185 - 190 :

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

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

Asp Ser Gly Arg Pro lle Leu Asp Asn Gin Gly Arg Val Val Ala lle
225 ‘ o 230 - 235 240

* Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
o 245 - 2% 255

Met Trp Asn Glu Lys Gly Val Thf Val Lys Tyr Thr Pro Glu Asn Cys
: 260 ‘ 1265 270 '

Glu Gin Trp Ser Leu-Val Thr Thr Met Cys Leu Leu Ala Asn Vaf Thr
215 - 280 _ 285 . '

Phe Pro Cys Ala GIn Pro -Pro lie Cys Tyr'Asp Arg Lys Pro Ala Glu
2900 _ 295 » 300 :

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

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

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg :
- 340 345 : 1350 '

| Cysllle Arg Cys Ala Val Gly Ser Cys His Ser Pro lle Ala lle Giu |
355 360 365

Afa Val Lys Ser Asp Gly HiévAsp Gly Tyr Val Arg Leu Gin Thr Ser
370 ’ 375 380 o

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 tle Pro Leu His GIn Val
I 405 .- 410 _ 415

Ser Leu Tyr Thr Ser Arg Pro Cys‘His Ile Val Asp Gly His Gly Tyr
' 420 - 425 o 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser Ile -Thr Met Glu Phe .
435 , 440 445
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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 e 470 475 _ 480

Vaf Glu GIn Afa Cys GIn Val Tyr Ala His Asp Ala Gin Asn Arg Gly
485 490 49

Ala Tyr Val Glu Met His Leu Pro Gly 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
515 520 - 925 '

Ser Ala Leu Val Glu Cys Glu Cys Gly Gly Thr Lys lie Ser Glu Thr
530 . 535 540 - -

{le Ash Lys Thr Lys Gin Phe Sef Gin Cys Thr Lys Lys Glu Gin Cys
545 550 555 : 560

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

" Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys Leu His Va! Pro
580 : - 585 590

Phe Leu Leu Ala Asp Gly Lys Cys Thr Val Pro Leu Ala Pfo Giu Pro
5% - 600 605

Met lle Thr Phe Gly Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys
610 , 615 620

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

Thr His Glu Leu tle Ser Glu Pro Ala Val Arg Asn Phe Thr Val Thr
645 650 S 113

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

Trp Ala Gin Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu
- 675 680 685

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

Leu Ser lle Cys Ala Ala |le Ala Thr Val Ser Val Ala Afa Ser Thr
705 710 715 720

Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu
125 _ 730_ ' 735
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“Thr Pro Asn Ala Arg lle Pro Phe Cys Leu Ala Val Leu Cys Cys'Ala
740 . 745 %0

Arg Thr Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp |
755 - 760 - 165

Asn Asn Asn GIn GIn Met Phe Trp lie Gin Leu Leu lle 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 Gln Ala Gly e Ser Tyr Asn Thr Ile Val-
‘ 820 _ - 825 _ - 830

Asn Arg Ala Gly Tyr Ala Pro Leu Pro He Ser lle Thr Pro Thr Lys‘
835 840 - , 845

Ile Lys Leulllé Pro Thr Val Asn Leu Glu Tyr Val Thr Cys His Tyr
-850 _ 855 860 -

Lys Thr Gly Met Asp Ser Pro Ala‘!le.Lys Cys Cys Gly Ser GIn Glu
865 . 870 - 815 880

Cys Thr Pro Thr Tyr Arg Pro Asp Glu Gln Cys 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 » 910 - ‘

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

Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala. Ser VaI Gin Ala
930 935 840

Phe_Leu_Asn fle Thr Val Gly Glu HiS'Ser lle Val Thr Thr-Val Tyr
945 950 955 960

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

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

Tyr Ala Gly Glu 1le Tyr Asn Tyr Asp Phe Pro Giu Tyr Gly Ala Gly
995 1000 ~ 1005

GIn Pro Giy.Ala Phe Gly Asp lle GIn Ser Arg Thr Val Sef Ser
1010 . - 1015 ~ 1020 -
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. Ser Asp “Leu Tyr Ala Asn Thr. - Asn Leu Val Leu GIn Arg Pro Lys

<220>

1025 1030 1035
Ala Gly Ala |le His Val Pro Tyr Thr Gin Ala Pro Ser Gly Phe
1040 1045 1050
Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1055 1060 1065 o
" Pro Phe Gly Cys Glu lle 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 Aia
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 Val
1130 1135 . 1140
His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala Val Glu
: 1145 1150 1155
Leu Thr Glu GIn Gly Ser Ala Thr lle H|s Phe Ser Thr Ala Asn
1160 , 1165 1170
|le 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
lle e 1le Gly Leu Val Leu Ala Thr ile Val Ala Met Tyr Val
1235 1240 1245
Leu Thr Asn GIn Lys His Asn
1250 ‘ A 1255
210> 4
211> 1405
<212>. PRT
213> - Artificial



15 / 161

<223 CHIKV+TNFaIpha
<400> 4

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

Arg Pro Trp Ala Pro Arg Pro Thr Ile GIn Val |le Arg Pro Arg Pro
20 o 25 30

Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala GiIn Leu tle Ser Ala Val
35 : E 40 ' 45 A o

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
50 _ ‘ 5 60

Arg Lys Asn Lys Lys GIn Arg GIn Lys Lys-Gin Ala Pro Gin Asn Asp
65 » : 70 % 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 lle Glu Asn Asp
100 105 _ 110 '

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

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

Asp Asn Ala Asvaeu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 ' 150 ‘ | 156 160

Asp Leu Glu Cys Ala GIn Ie Pro Val HIS Met Lys -Ser Asp Ala Ser
165 s 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 Sber Gly Gly Arg Phe Thr lle Pro Thr Giy Ala Gly
195 ‘ 200 205

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

Val A{a le Val Leu Gly Gly Ala Asn Giu Gly Ala Arg’ Thr Ala Leu
225 : 230 o 235 240

Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys lle 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
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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 A 335

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

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

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

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

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

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

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

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

Arg Phe His Ser Arg Pro GIn His Gly Lys Glu Leu Pro CYs Ser Thr
465 470 ‘ 475 480

Tyr Val an Ser Thr ‘Ala Ala Thr Ala Glu Glu Ille Glu Val His Met
485 490 495

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

Val Lys Iie 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 Ley_AlavAsn_ﬁly_Val_GluﬁLeu'Arg_Asp Asn Gin Leu ..
545 b50 565 _ 560
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| Val Val Pro Ser Glu Gly Leu Tyr Leu lie'Tyr Ser Gin Val LeuvPhe"'
- 565 570 . b1

Lys Gly GIn Gly Cys Pro Ser Thr His Val Leu Leu Thr His Thr |le
580 585 590

~ Ser Arg Ilé Ata Val Ser Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala
595 - 600 _ 605

lle Lys Ser Pro Cys Gin Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys
610 615 620

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

Gly Asp Arg Leu Ser Ala Glu Ile Asn Arg Pro Asp Tyr Leu Asp Phe
645 : 650 655

“Ala Glu Ser Gly GIn Val Tyr Phe Gly Ile Ile Ala Leu Thr Arg Gly
660 - 65 . 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 lle Asn Asn Cys Lys lle
« 690 " 695 700

Asp Gin Cystié'Ala.Ala,Vai Thr Asn His Lys Asn Trp Gln Tyr Asn
705 JALVEN ' s ‘ 720

Ser Pro Leu Vai Pro Arg Asn Ala Glu Leu Gly Asp Arg Lys Gly Lys
125 oo 730 E 735

Ile His Ile Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro Lys
740 , ‘ 145 . 750

Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gin Val Thr-Met Leu
755 760 - 765

Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Afg Asn Met Gly Gin
770 775 780 ’

Glu Pro Asn Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr
785 1900 795 800

Leu Thr Val Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn VGIu
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 lle Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met
8% 840 -845
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Thr Val Val lle Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val
850 855 860

Gly Thr Ala Val Gly Met CYévVal_Cys Ala Arg Arg Arg Cys lle Thr
865 870 : 875 880

Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu
885 890 ‘ 895

Leu Cys Cys Val Arg Thr Thr Lys Alé Ala Thr Tyr Tyr Glu Ala Ala
~ 900 _ 905 910

Ala Tyr Leu Trp Asn Glu GIn Gin Pro Leu Phe Trp Leu Glh Ala Leu
‘ 915 _ 920 . 925

Ite Pro Leu Ala Ala Leu tle Val Leu Cys Asn Cys Leu Lys Leu Leu
930 935 940

Pro Cys Cys Cys Lys Thr Leu Ala Phe LedvAla Val Met Ser lle Gly
945 950 955 960

Ata His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile Pro Asn Thr
965 ’ » 970 975

Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro
980 985 990

Met Val Leu Glu Met Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu
995 1000 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 A 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 Glnley“ Asn Asn lle Thr Val Ala Ala Tyr
- 1100 - 1105 1110

Ala Asn. Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe Val
1115 v 1120 1125
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Val Gly Pro Mét Ser Ser Ala Trp Thr Pro Phe Asp 'Asn Lys lle

1385

1390

1130 . 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 lle Gin Ser Arg Thr
1160 1165 1170
Pro Glu Ser Lys Asp Val Tyr Ala Asn Thr Gln Leu Val Leu Gin
1175 1180 1185
Arg Pro Ala Ala Gly Thr Val His Val Pro Tyr Ser Gin Ala Pro
e 1195 1200 - -
Ser‘Gly. Phe Lys Tyr Trp Leu Lys Giu Arg Gly Ala Ser Leu Gin
1205 : 1210 1215
HiévThf Ala Pro Phe Gly Cys 'Gin Ile Ala Thr Asn Pro Val Arg
1220 1225 ' 1230 -
Ala Val . Asn Cys Ala Val Gly Asn lle Pro lle 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 Glu Val Pro Ala Cys Thr His Ser Ser Asp Phe
1265 1270 1275 »
Gly Gly Val Ala Ile 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 G!n Ile Ser Phe Ser
: 1310 1315 - ‘ 1320 :
Thr Ala Leu Ala Ser Ala Glu Phe Arg Val Gln Val Cys Ser Thk
1325 : 1330 1335 '
GIn Val His Cys Ala Ala Ala Oys His Pro Pro Lys Asp His lle
1340 1345 1350
Val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly Val Gin Asp llé
1355 1360 ' 1365
Ser Thr Thr Ala Met Ser Trp Val GIn Lys lle Thr Gly Gly Val
1370 1375 1380 :
Gly Leu Ile Val_Ala Val Ala Ala leu lle Leu lle . Val Val Leu

1395
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Cys Val Ser Phe Ser Arg His
1400 1405

210> b

Q11> 1276

<212> PRT :
<213> Artificial

<220>-
<223> CHIKV+CD20

<400> 5

AvMet Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln‘Pfo
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile'Gln Val lle Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg Gin Ala Gly Gln‘Leu Ala Gin Leu 1le Ser Ala Val
-3 40 , 45

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

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

| Pro Lys GIn Lys Lyé GIn Pro Pro Gln Lys Lys Pro Ala Gin Lys Lys
85 20 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 o 120 i 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 ltle Pro Thr Gly Ala Gly
195 - 200 205

Lys Pro Gly Asp Ser Gly Arg Pro I1e Phe Asp Asn Lys Gly Arg Val
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00 28 220

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 lle 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

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 Léu Thr Cys Ser Pro
305 » 310 315 S 320

- His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
' 325 - 330 - 388

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 lle Arg Asn Glu Ala Thr Asp
355 : - 360 - 365 '

Gly Thr Leu Lyévlle Gin Val Ser Leu Gin lle 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
405 410 415 B

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

Gly Glu Thr Leu Thr Val G\y Phe Thr Asp Ser Arg Lys lle Ser His
435 440 445

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

Arg Phe‘His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 415 480

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 Gln Ser Gly Asn
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500 505 510

Val Lys lle Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn 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 GIn Gly Ser Asn
545 550 ' b55 560

Glu Gly Leu Thr Thr Thr Asp Lys Val lle Asn Asn Cys Lys Ile Asp
: 565 - 570 575

GIn 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 ite
595 - 600 _ 605

His |le 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 Gin Glu
645 650 655

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

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

Tyr Lys Tyr Trp Pro Gln 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 o s 720

Val Val lle Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly
o 125 730 735

Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys tle Thr Pro
: 740 = 745 . 750

Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu Leu Ser Leu Leu
155 ~ 160 -765

. Cys Cys Val Arg Thr Thr Lys Ala Alé Thr Tyr Tyr Glu Ala Ala Ala
: S 770 115 ; 780

Tyr Leu Trp Asn Glu GIn Gin Pro Leu Phe Trp Leu Gin Ala Leu lle
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7 790 795 800

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

Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met Ser Ile Gly A[av
v 820 - 825 : 830

~ His Thr Val Ser_Ala Tyr Glu His Val”Thr>VaI'lIe Pro Asn Thr Val
835 ' 840 845 S

Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met
850 . - 85 860 o

Val Leu Glu Met Glu Leu Gin Ser Val Thr Leu Glu Pro Thr Leu Ser
65 - . &0 8% " 880

Leu Asp Tyr {le Thr Cys Glu Tyr Lys Thr Val Ile 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 Giu Ala His
930 A 935 : 940

Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg
945 950 - 965 A960

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 Alé Asn Gly Asp His Ala Val Thr
980 985 990

Val Lys Asp Ala Lys Phe Vaf 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 A 1020 o

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

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

Thr GIn Leu Val Leu 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 Glu
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1070 15 1080

Arg Gly Ala Ser Leu GIn 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 lie Asp lle Pro Asp Ala Ala Phe Thr Arg Val Val
15 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 Giy Val Ala lle lle Lys Tyr Thr
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 -
Led Gin 1le Ser Phe Sér Thr Ala Leu Ala Ser Ala‘ Glu Phe Arg
1190 1195 : 1200
Val GIn Val Cys Ser Thr Gln Val His Cys Ala Ala Ala Cys His
. 1205 1210 1215
Pro Pro Lys Asp His Ile Val Asn Tyr Pro Ala Ser His Thr Thr
1220 1225 1230
Leu Gly Val Gin Asp lle Ser Thr Thr Ala Met Ser Trp Val Gin
1235 1240 1245
Lys Ile Thr Gly Gly Val Gly Leu Ile Val Ala Val Ala Aia.Leu
1250 1255 1260 ’
[le Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1265 o 1270 - » 1275
<210> 6
211> 1410
<212> PRT

213> Artificial

<220>
<223> VEEV+TNFalpha

<400> 6

Met Phe Pro. Phe Gin Pro Met TyrkPro Met Gin Pro Met Pro Tyr Arg
1 5 10 R
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“Asn Pro Phe Ala Alé Pro Arg Arg Pro Trp Phe Pro Arg Thr Asp Pro
' 20 _ 25 30

Phe Leu Ala Met GIn Val Gjn 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 Gly Gly GlIn Gly
65 B 70 . B , ‘ 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 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 Gly
130 - 136 140 :

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 Lyé Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 17

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

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

Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 T 215 - 220 '

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

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

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

Glu Gin 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



26 / 161

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

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

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

Cys lle Arg Cys Ala Val Gly Ser Cys His Ser Pro 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 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 |le Lys Glu lle Pro Leu His Gln Val
' 405 410 415

~Ser Leu Tyr Thr Ser Arg Pro Cys His lle Val Asp Gly His Gly Tyr
420 42 430 '

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle fhf Me{ 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 Ash’Arg Gly
485 , 490 495

Ala Tyr Val Glu Met His Leu Pro Gly Ser Giu 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 . L 535 _ 540 :

Asn Ala Leu Leu Ala Asn Gly Val Glu Leu Arg Asp Asn Gin Leu Val
545 550 555 560

Val Pro Ser Glu Gly Leu Tyr Leu lle Tyr Ser Gln Val-Leu Phe Lysv
565 570 575 -

Gly Gin Gly Cys Pro Sef Thr His Val Leu Leu Thr His Thr lle Ser
580 585 590
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Arg Ile Ala Val Ser Tyr GInMThr Lys Vél Asn Leu Leu Ser Ala lle"
-~ 595 : 600; 605

Lys Ser Pro Cys GIn Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro
610 615 - 620 '

Trp Tyr Glu Pro lle Tyr Leu Giy Gly Val Phe GIn Leu Glu Lys Gly
625 » 630 635 640

Asp Arg Leu Ser Alé Glu Ile Asn Arg Pro Asp Tyr Leu Asp Phe Ala
645 : 650 - 655

Giu Ser Gly GIn Val Tyr Phe Gly lle ile Ala Leu Thr Arg Gly Gly
‘ 660 665 : 670

Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu Val Glu
' 675 ' 680 685

Cys Glu Cys Gly Gly Thr Lys lle Ser Glu Thr 1le Asn Lys Thr Lys
690 , 695 s 700 .

Gln Phe Ser Gin Cys Thr Lys Lys Glu Gin Cys Arg Ala Tyr Arg Leu
705 710 N5 . 720

6In Asn Asp Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro Lys Ala Ala
125 ' 130 135

Gly Ala Thr Leu Lys Gly Lys Leu His Val Pro Phe Léu Leu Ala Asp -
’ 740 745 750

Gly Lys Cys Thr Val Pro Leu Ala Pro Glu Pro Met Ile Thr Phe Gly
755 760 . 765

Phe Arg Ser Val Ser Leu Lys Leu His Pro Lys Asn Pro Thr Tyr Leu A
770 _ 775 T 780

lle Thr Arg Gin Leu Ala Asp Glu Pro His Tyr Thr His Glu Leu lle
785 - 790 795 . 800

Ser Glu Pro Ala Val Afg Ash Phe Thr Val Thr Glu Lys Gly Trp Glu
805 810 B 815

Phe'VaI Trp Gly Asn His Pro Pro Lys Arg Phe Trp Ala Gin Glu Thr
820 - 825 830

Ala Pro Gly Asn Pro His Gly Leu Pro His Glu Val lle Thr His Tyr
835 _ 840 845

Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser lle Cys Ala
850 o 855 860

Ala llé Ala Thr Val Ser Val Ala Ala Ser Thr Trp Leu Phe Cys Arg
85 80 . 85 . 880
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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 Gin Gln
915 ’ 920 925 ‘

Met Phe Trp lie Gin Leu Leu fle Pro Leu Ala Ala Leu fle Val Val
930 935 o 940

Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu Val Met
945 950 855 ' 960

Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr Met Pro
: 965 970 976

Sef Gin Ala Gly lle Ser Tyr Asn Thr lle Vél Asn Arg Ala Gly Jyr
980 © 985 - : 990

Ala Pro Leu Pro lle Ser lle Thf Pro Thr Lys lle Lys Leu lle Pro
995 'j 1000 . 1005

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 GIn Glu Cys Thr Pro
1025 1030 1035

Thr Tyf Arg Pro Asp Giu Gin Cys Lys Val Phe Thr Gly Vél 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 Ala TYr ‘Val Met Lys Ser Asp Asp Cys Leu
1070 107 1080

Ala Asp His Ala Glu Ala Tyr Lyé Ala His Thr Ala Ser Val GIn
1085 v 1090 1095

Ala Phe Leu Asn lle Thr Val Gly Glu His Ser lie 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 1136 © 1140

Lys Ile Val Gin Tyr Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro
© 1145 1150 1155
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Glu Tyr Gly Ala. Gly GIn Pro Gly Ala Phe Gly Asp lle Gln Ser

1160

Arg Thr Val Ser Ser Ser Asp Leu Tyr Ala Asn

1175

Leu Gin Arg Pro Lys Ala Gly Ala lle His Val

1190

1165

1180

1195

1170

Thr Asn Leu Val
1185

Pro Tyr Thr Gln'
1200

Ala Pro Ser GIy‘Phé Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser

1205

1210

1215

Leu Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro

1220

1225

1230

lle Arg Ala Glu Asn Cys Ala Val Gly Ser e Pro Leu Ala Phe

1235

1240

1245

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

1250

1255

- 1260

Leu Ser Ala Ala Glu Cys Thr - Leu Asn Glu Cys Val Tyr Ser Ser

- 1265

1270

1275

Aép Phe GivaIy lle Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser

1280

1285

Gly Lys Cys Ala Val His Val

1295

1300

Glu Ala Ala Val ‘Glu Leu Thr

1310

1315

1290

Pro Ser Gly Thr Ala Thr Leu Lys

1305

Giu GIn Gly Ser Ala Thr lle His

1320

Phe Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln fle 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 ThT‘HlS Pro GIn Tyr His Ala Gln Thr Phe Thr Ala -

1355

1360

1365

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

1370

Gly Ser Ala Val tle lle
1385 '

Val Ala Met Tyr Val Leu Thr

1400

Q10> 7
Q11> 1284
Q12> PRT

1375

e
1390

1405

1380

ile Gly Leu Val Leu Ala Thr |le

1395

Asn Gin Lys His Asn

1410
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13> Artificial

<2205
<223> VEEV+CD20

<400> 7

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

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

Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
- 35 0 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 Afa Ser GIn Lys Gin Lys Gly Gly Gly GIn Gly
65 ' 70 ' 75 _ . 80

Lys Lys Lys Lys Asn Gin Gly Lys Lys Lys Ala Lys Thr Gly Pro'Pro
85 90 95

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

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

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

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

145 150 155, | 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp "Lel:j Glu
165 - 170 175

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

Hi$ Glu Lys Pro GIn Glvayr Tyr Ser Trp His His Giy Ala Val GIn
' 195 200 205

~ Tyr Glu Asn Gly Afg Phe Thr Vaf Pro Lys Gly Val Gly Ala Lys Gly
210 215 ' 220

Asp Ser Gly Arg Pro lle Leu Asp Asn Gin Gly Arg Val Val Ala lle
225 230 235 - 240

Val Leu Gly Gly Val Asn Glu Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 255
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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 Aia Gin Pro Pro lle Cys Tyr Asp Arg Lys Pro Ala Glu
290 - , 295 300

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

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

Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg‘
‘ 340 - 345 B . 350

Cys Ile Arg Cys Ala Val Gly Ser Cys His Ser Pro lle Ala e Glu
3556 _ 360 - 365

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

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

Arg Tyr Asp Met His Gly Thr [le LystIu 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 25 © 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser ile Thr Met Glu Phe
435 , 440 . (445 ‘

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyf Glu Vval LYs
o450 . 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 Gln Asn Arg Gly
485 490 : 495

Ala Tyr Val Glu Met His Leu Pro Gly Serielu Val Asp Ser Ser Leu
500 - v505 510

Val Ser Leu Ser Gly Ser Ser Gly Gly lle Tyr Asn Cys Gld Pro Ala
' 516 520 » 525 :

Asn Pro Ser Glu Lys Asn Ser Pro Ser Thr Gin Tyr Cys Tyr Ser lle
530 535 540
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GIn Gly Ser Ser Val Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu
545 ‘ 550 L 555 560

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

Thr Lys GIn Phe Ser Gin Cys Thr Lys Lys Glu GIn Cys Afg Ala Tyr
580 585 . 590 -

Arg Leu GIn Asn Asp Lys 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 1 640

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

Tyr Leu lle Thr Arg Gin Leu Ala Asp.Glu Pro His Tyr Thr His Glu
660 665 o - 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 Gin
690 695 700

Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu Val lle Thr .
705 o 710 715 720

His Tyr Tyr His Arg Tyr Pro Met Ser Thr lle Leu Gly Leu Ser lle
125 730 735

Gys Ala Ala Ile Ala Thr Val Ser Val Ala Ala Ser Thr Trp Leu Phe
- 740 745 750

Cys Arg Ser Arg Val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn
755 760 - 165

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 Glu Ser Leu Asp His Leu Trp Asn Asn Asn
185 o 790 795 800

Gin Gin Met Phe Trp lie Gin Leu Leu ile Pro Leu Ala Ala Leu lle
805 - 810 815

Val Val Thr Arg Leu Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu
820 825 830
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Val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr
835 . 840 o 845

Met Pro Ser GIn Ala Gly Ile Ser Tyr Asn Thr Ile Val Asn Arg Ala
- 850 855 860

Gly Tyr Ala Pro Leu Pro lle Ser lle Thr Pro Thr Lys [le Lys Leu
865 , 870 875 - 880

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

Met Asp Ser Pro Ala Ile Lys Cys Cys Gly Ser Gin Glu Cys Thr Pro -
900 905 910 :

Thr Tyr Arg Pro Asp Glu Gln Cyé Lys Vél Phe Thr Gly Val Tyr Pr
915 920 ' 925 ‘

Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr Gin
930 ’ 935 o 940

Val Ser Lys Ala Tyr Val Met Lys. Ser Asp Asp Cys Leu Ala Asp His
945 .. 950 955 - 960

Ala Glu Ala Tyr Lys Ala His Thr Ala Ser Val Gin Ala Phe Leu Asn
965 " 970 , 975 '

e Thr Val Gly Glu Hié Ser ile Val Thr Thr Vél Tyr Val Asn Gly
980 ' 985 ‘ 990

Glu Thr Pro Val Asn Phe Asn 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 |le Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly Gln
1025 1030 o 1035 T

Pro Gly Ala Phe Gly Asp lle Gln Ser-Arg Thr Val Ser Sér Ser
1040 ' 1045 1050

Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIn Arg Pro Lys Ala
- 1055 ' 1060 B 1065

Gly Ala lle His Val Pro Tyr Thr Gin Ala Pro Ser Gly Phe Glu
1070 s 1080

Gin Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala Pro.
1085 . 1090 : 1095

. _Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala. Glu Asn Cys_
T 1100 1105 _ 1110
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Ala Val Gly Ser lle Pro Leu 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 ) 1150 1155
Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala Val His
1160 | 1165 v - 1170
Val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ata Ala Val Glu Leu
17 » 1180 1185
Thr Glu GIn Gly Ser Ala Thr |le His Phe Ser Thr Ala Asn lle
- 1190 1195 1200
His Pro Glu Phe Arg Leu GIn 1le Cys Thr Ser Tyr Val Thr Cys
1205 ; 1210 1215
Lys Gly Asp Cys His Pro Pro Lys Asp His Ile 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 Thr Ser Leu Leu Gly Gly Ser Ala Val lle lle.
. 1250 , 1255 1260
~ lle lle Gly Leu Val Leu Ala Thr lle Val Ala Met .Tyr Val Leu
: 1265 1270 1275
Thr Asn Gin Lys His Asn
1280
210> 8
Q1> 127
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 -

Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
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3B 40 o 45

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

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

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

Asn Pro Lys Ala Gin Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 s 106 110

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 Ille 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 o 155 160

Val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu-
165 | 17 175

Tyr Ala Asp Val 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 Aén Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly |
210 215 220

Asp Ser Gly Arg Pro |le Leu Asp Asn Gln 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 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,
290 205 - 300 '

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

Leﬁ Leu Glu Ala Ala Val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
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5 . < 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 lle Ala lle Glu
355 360 365

Ala Val Lys Ser Asb Giy His Asp Gly Tyr Val Arg'Leu Gin Thr Ser
3710 375 380

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

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

Ser Leu Tyr Thr Ser Arg Pro Cys His lle Val Asp Gly His Gly Tyr
420 - AB 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser ile Thr Net Glu Phe
435 440 o 445

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

Phe Asn Pro Val GIy“Afg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 » 470 475 480

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

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

Val Ser Leu Ser Gly Ser Ser Gly Gly Gly Cys Lys Val Glu Leu Met
515A ‘ 520 525 ’

Tyr Pro Pro Pro Tyr Tyr Leu Gly lie Gly Gly Gly Gly Ser Ser Val
530‘ 535 540 '

Thr Val Thr Pro Pro Asp Gly Thr Ser Ala Leu Val Glu Cys Glu Cys
b4b 550 555 _ 560

Gly Gly Thr Lys lle Ser Glu Thr lle Asn Lys Thr Lys Gin Phe Ser
565 570 575

Gin Cys Thr Lys Lyé Giu Gin Cys Arg Ala Tyr Arg Leu Gin Asn Asp
580 585 ' 590

Lys Trp Val Tyr Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala Thr
595 600 - 605

Leu Lys Gly Lys Leu His Vaf Pro Phe Leu Leu Ala Asp Gly Lys Cys
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610 ‘ 615 | 620

Thr Val Pro Leu Ala Pro Glu P}o Met lle Thr Phé Giy Phe Arg Ser
625 630 635 640

Val Ser Leu Lys Leu His Pro Lys Asn Pro Thr Tyr Leu {le Thr Arg
645 650 655

GIn Leu Ala Asp Glu Pro His Tyr Thr His Glu Leu lle Ser Glu Pro
660 665 . 670

Ala Val Arg Asn Phe Thr Val Thr Glu Lys Gly Trp Glu'Phe Val Trp
’ 675 680 R 685 ‘ :

Gly Asn His Pro Pro;[ﬁs Arg Phe Trp Ala GiIn Giu Th} Ala Pro Gly
690 - 695 - 700 -

Asn Pro His Gly Leu Pro His Glu Val lle Thr His Tyr Tyr His Arg
705 o 710 o 715 : 720

Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser lle Cys Ala Ala lle Ala
o 725 . 130 735 .

Thr Val Ser Val Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val
740 N 745 . 7150 '

Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn Ala Arg |le Pro Phe
755 60 765

Cys Leu‘Ala Val Leu Cys Cys Ala Arg Thr Ala Arg Ala Glu Thr Thr
770 175 780

Trp Glu Ser Leu Asp His Leu Trp Asn Asn Asn Gin Gin Met Phe Trp
785 v 790 : 795 800

Ile Gin Leu Leu Ile Pro Leu Ala Ala Leu tle Val Val Thr Arg Leu
805 - o 810 815

Leu Arg Cys Val Cys Cys Val Val Pro Phe Leu Val Met Ala Gly Ala
- 820 , 825 830

Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr Met Pro Ser Gin Ala
835 840 845

Gly [le Ser Tyr Asn Thr [le Val Asn Arg Ala Gly Tyr Ala Pro Leu
850 855 860

Pro Ile Ser Ile Thr Pro Thr Lys lle Lys Leu tle Pro Thr Val Asn
865 870 875 . Co 880

Leu Glu Tyr Val Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala
885 890 _ 895

Ie Lyg‘CYS Cys Gly Ser Glin Glu Cys Thr Pro Thr Tyr Arg Pro Asp
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900 905 910

Glu GIn Cys Lys Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly
‘ 915 920 925

Ala Tyr'Cys Phe Cyé Asp Thr Glu Asn Thr Gin Val Ser Lys Ala Tyr
930. 935 _ 940 :

Val Met Lys Ser Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys
045 : 950 955 960

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

‘His Ser Ile Val Thr Thr Val Tyr Val Asn Gly Giu Thr Pro Val Asn
980 985 990

Phe Asn Gly Val Lys ile Thr Ala Gly Pro Leu Ser Thr Alé Trp Thr
995 11000 1005 -

" Pro Phe Asp Arg Lys lle Val Gin Tyr Ala Gly Glu lle Tyr Asn
1010 1015 1020

Tyr Asp Phe Pro Glu Tyr Gly Ala Gly GIn Pro Gly Ala Phe Gly
1025 1030 . 1035

Asp Hle Gin Ser Arg Thr Val Ser Ser Sér Asp Leu Tyr Ala Asn
ST 1040 1045 1050 o

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

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

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

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

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

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

Val Tyr Ser Ser Asp Phe Gly Gly lle Ata Thr Val Lys Tyr Ser
1145 1150 1155

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

Ala Thr Leu Lys Glu Ala Ala Val Glu Leu Thr Glu Gin Gly Ser’



1175

1180
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1185 -

Ala Thr 1le His Phe Ser Thr Ala Asn lle His Pro Glu Phe Arg

1190

1195

1200

Leu GIn 1Ile Cys Thr Ser Tyr Val Thr Cys Lys Gly Asp Cys His

1205

Pro Pro L
1220

1210

ys Asp His lle Val
1225

1215

1230

Thr His Pro Gin Tyr His Ala Gln

Thr Phe Thr Ala Ata Val Ser Lys_Thr Ala Trp Thr Trp Leu Thr

1235

1240

1245

Ser Leu Leu Gly Gly Ser Ala Val Ile fle Ile Ile Gly Leu Val

1250

1255

1260

Leu Ala Thr lle Val Ala Met Tyr Val Leu Thr Asn Gln Lys His

1265
Asn
10> 9
Q211> 296
<212> DNA
1P vir

<400> 9

1270

4

us

atgagectog cccteooggt cttgtgoctg ttggcaaaca

ccgcdttgca
gacaacgtga
caccgcéaaa
ctagctcatt
cgcatcégaa
ataaagacag
. Beggacgege
accatgggac
‘acggacagoa
ataggtageg
tacgtgcaga

cctgaccgoa

gaccctgctg ctacgaaaag
tgagacceogg atactaccag
gacgcagtac taaggacaat
gtectgactg cggagaaggg
atgaagcaac ggacggaacg
atgacagcca czattggace
agcgageegg attgcttgta
actttattot cgocogatec
gaaagatcag ccacacatge
agaggtteca ctqtcgacca
gcaccgétgc caétgcfﬁag

cgetgatgac gcagdagtct

gaaccggaaa
ctactaaaag
tttaatgtct
cattecgtgee
ctgaaaatce
aagetgeget
aggacttcag
ccgaaagéag
acacacécgt
caagétggta
gagatagagg

ggcaacgtga

1275

ctacattcce
gecacottgeg
catcgetgac
ataaagccac
acagccctat
aggtotettt
atatggatag
caccgtgeac
agacgctgac
tccatcatga
aagagttécc
tgecatatgee

agatcacagt

ctgctoteoag
catgcttegag

ttgetetece

aagaccatat’

cgeattggag

gcagateggg

ccatacgeca

gatcaccgeg

agtgegattt

accacctgtgv

ttgcagcacg

cccagatact

taatgggcag

60

120
180
240

300

360

420
480
540
600

660

120

1780



acggtgeget

'gtgafcaata
- caatacaact
cacatccoat
gtaacttacg
tcttaccgté
gaggttacct
tacaagtact
atcttgtact
~ttogtgette
btgcattacac
teotgcgtoa
gaacagcégc
tgcaactgte
‘agcatcggtg
ggagtacegt
gagoctacaat
aaaactgtca
‘ agcctaccag
gcctéctgct
gaatcttgca
aagctcégcg
catgécgtca
cctttfgaca
tttggcgcag
gacgtttatg

ccatactcte

acaagtgcéa
actgcaaaat
cccotttagt
toccattgee
gaaaaaacca
acatgggaca
téacggtgcc
ggccgcégat
attatgagcet
tgtcéafggt
catatgaatt
gaacgaccaa
ccctgttctg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tcccctecce
actacagetg
tttgcgécgc
aaacagagtt
tcotttacca
cagtaaagga
acaéaatcgt
gaagaccagg
ccaacactca

aggoaccatc

ctgegetegc
tgatcagtgc
coogegcaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagea
aabaccagga
ggcgeecaca

gttgcaggct

gecatgotee

gagegogtac
tgtcaacaga
ggaaccaaca
étacétgaag
caaggtettt
cgaaaatacg
tgcatcggeo
aggaaacaac
cgecaagttt
ggtgtacaaa
acaatttggt
gttggtacfa

teggettcaag
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tcaaacgagg
catgctgeag
getgaactcg

tgcagagtec

ctgctgtatc»

taccacgagg

ctggaggtea

getactgete

atgactgtag

gtgggaatgt

gocactgttc:

tattacgagg
cttatcccgc
tgtaagacce
gaacaggtaa
ccggettaca
ctgtcactte
fgctgtggta
actggagtct
caattgageg
tacagagcce
attaccgtag
gtogteggece
ggcgacgtet
gacattcaaa
cagaggecag

tattggetga

gactgacaac
tcactaatca
gggaccgtaa
caaaagcaag
éfgéccatcc
agtgggtgac
cttggggcaa
atggtcacce
tcattgtgte
gtgtgfgcgc
ccttcctgot

ctegcggcata

tgeccgeoctt

tggctttttt
cagtgatcce
gccccatggt
actacatcac

cagcagagtg

acccatttat

aggcacatgt
acaccgeatc
ctgectacge
caatgtecctce
acaacatgga
gtegtacace
cageaggcac

aggaacgagsg

cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
ggtggcoteg
acggegeoaga
cagcetgeta
tctatggaac
gategteotg
agccgtaatg
gaacacggtg
gttggagatg
gtgcgagtac
caaggacaég
gtgegecgee
agagaaatct
ggcgtéggcg
taacggtgac
cgectggaca
ctacccacct
ggaaagtaaa
ggtacatgta

agbatcgcta

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
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.-cagcacacgg caccgticgg tteccagatt gegacaaacc éggtaagagc
gctgtgggga acataccaat ttccatcgac ataccggatg cggcctttac
.gatgcaccct étgtaacgga catgtcatge gaagtaccag cctgcactca
tttgeggecs togccatcat caaatacaca gotagcaaga aaggtaaatg
tcgatgacca acgecgttac cattcgagaa gecgacgtag aagtagaggg

ctgcaaatat ccttotcaac agccctggca agogcocgagt ttogogtgea

acacaagtac actgogcage cgoatgecac cdtccaaagg accabétagt;

gecatcacaca ccacccttgg getccaggat atatccacaa cggcaatgtc
aagattacge gaggagtagg attéattgtt gotgttgetg cottaatttt
ctatgegtet cgtttageag geac

<210> 10

211> 2964

<212> DNA

213> virus

<400> 10 _ :
atgagtcttg ccatcccagt tatgtgectg ttggcaaaca ccacgttcee

 coccocttgca cgooctgcte ctacgaaaag gaaccggagg aaaccctacg
gacaacgtca tgagacctgg gtactatcag ctgetacaag catccttaac
€accgecage gacgeageac caaggécaac ttéaatgtct ataaagccac
‘ttagctcact gtcccgaptg tggag&aggg cactegtgec atagtccegt
cgecatcagaa étgaagcgac agacgggacg ctgaaaatcc aggtctcctt
ataaagacgg atgacagcca 6gattggacc aagdtgcgtt atétggacéa
goagacgecag agaggecges gcfatttgta agaacatcag caccétgtac
acaétgggac aéttcatcct ggcccgatgt ccaaaagggg aaactctgac
actgacagta ggaagattag tcactcatgt acgcacccat ttcaccacga
ataggtcgeg aaaaattcea tteccgaceg caécacggta aagagctace
‘ tédgtgdaga gcaécgccgc aéctaccgag gagatagagg tacacatgcc
cctgatcgca cattaatgtc acaacagtce ggcaacgtaé agatcacagt‘

acggtgeget acaagtgtaa ttgcggtgge tcaaatgaag gactaacaac

tgtaaattge
tagggttgte
ctecteccgac

tgoagtacat

gaactcccag

agtgtgeteoe.

caattaccca
ttggegtecag

aattgtgegte

ctgctcécag
catgecttgag
atgttotcce

aagaccatac

agcactagaa

gcaaatcgga’

ccacatgeca

gattactgga

getegeatto
cectoctgtg
ttgcageacg
cccagacace
caatggcoag

tacagacaaa

2460
2520

2580

© 2640

2700

2760
2820

2880

2940

2964 -

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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gtgattaata actgcaaggt tgatcaatgt cétgccgcgg tcaccaatca

cagtataact

cacatccogt
gtgacgtacg
toctaccgga
gaagtcgtgb
.tataagtatt
attctgtatt
ttecatactce
tgeatcacac
~ tectgcatca
gagcagcaac
tgcaactgte
agegtegete
ggagtaccgt
gaaptactgt
aaaaccgtca
aacctaccfg
gcctactgct
gaatcatgea
aagcteccgeg
catgeogtea
cotttegaca
tttggcgcag
gacgtdtatg
ccatactcte

cagcacacag

cccCtbtggt
ttoecgetgge
ggaaaaacéé
atatggeaga
taaccgtgee
ggocgoagtt
attatgagct
tgtogatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactett
cécacactgt
ataagactct
cagtcacttt
tbccgtctcc
actacagcetg
tctgegacge
aéacagaatt
tectttacca
cagttaagga
acaaaattgt
éaagaccégg

ctaatacaca

cccgegtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccccact
gegtatggea
gacaccagga
agcggocaca
gctacéagcc
accatgctgc
gagogegtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgeatcagcea
aggaaataaé
cgecaaattc
ggtgtacaaa
aqaatttggc

actggtactg

getgaactteg
tgcagggtec
ctactgtate
tatcaagaag
ctcgaggtca
ggtacagcce
atgactgtag
goggegatgt
getaccgtee
taccaagagg
cttattccge
tgtaaaacgt
gaacacgtaa
cctggetaca
ctatogettg
tgoctgeggta
accggcétct
cagttgagcg
tacagggete
atcactgtaa
attgtegeec
getgacgtet
gatatccaaa

cagagaccgg

aggcaccatc tggetttaag tattggctaa

caccatttgg ctgccaaata gcaacaaacc

gggaccgaaa
ctaaagcaag’
ctgaccacce
agtggetgat
cgtgeegcaa
atggeccacce
tagttgtgte
geatgtgtge
ctttectget
ctgegatata
tggeagecect
tggotttttt
cagtgafccc
gccccatggt
attacétcac
cagcagagtg
acccatttat
aagcacacgt
ataccgcatc
ctgcctatgc
caatgtctte
ataacatgga
gtcgeacace
ctgtgggtac
aagéacgcgg

cggtaagage

caaaaagtgg
aggaaaaatt
gaaccccacé
aacactcctg
gecataagaag
caacgagecg

gcatgagata

agtggccacg

acgacgcaga

tagcctaata
cctgtggaac

gattgttcta

agccgtaatg

gaacacggtg
attggagatg

gtgcgagtac

caaggacaaa

gtggeeceec
ggagaagtbc
tgecatcaget
aaacggegac
agectggaca

ctacceogece

tgagagtaaa'

ggtacacgtg

ggegtegetyg

ggtgaactge

900
960
1020

1080

- 1140

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

2280

2340,

2400

2460



‘gccgtaggga acatgcccat
gacgégccct ctttaacgga
ttteggggos togooattat
| tcgatgacta acgecgteac
ctgcaaétcf:dtttctcgac

acacaagtac actgtgcage

gegtcacata ccaccctegs

aagatcacgg gagetegtgeg
- ctatgegtat cgttcageag
Q> 1
Q11> 3747

<212> DNA

213> virus

<400> 11
atggagttca tcccgacgea

ccacgéccta caattcéagt
ctcgeccage tgatctecge
cctogeagaa atcggaaaaa
ccaaagcaaa Agaagcaacc
cgt&gggqga gaatgtgeat
ggcaaagtea tgggctacgc
aagggaacta togacaatge
gatcttgéat gtgcacagét
gagaaacccg aggggtacfa
ttoactatoe cgacgegtec
aaaggacgeg tggtggcoat
tccgtggtga-cgtggaacaa
tggagecteg cbctcccggt

ccgeettgea caccotgetg
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ctocatcgac ataccggaag cggecttcac tagggtegte

catgtcgtge gaggtaccag cctgecaccca ttoctcagac

taaatatgca gccagcaaga aaggcaagte tgcggtgcat‘

tattcgggaa gotgagatag aagttgaagg gaattctoag

ggecttagee agegecgaat tecgegtaca agtctgttet

cgagfgccac cccocgaagg accacatagt caactacceog

getccaggac atctcocgota cggcgatgtb atgegtegcag

actggttgtt getgttgecg cactgattct aatcgtggtg -

geac

aéctttctat aacagaaggt accaaccccg accctgggee
aattagacct agéccacgté cécagaggca gectgggoaa
agtcaacaaa ttgaccafgc’gcgcggtacc.tcaacagaag
caagéagcaa aggcagaaga agoaggcecc geaaaacgac
accacaaaag aagccggetc aaaagaagaa gaaaccaggoc

gaaaattgaa aatgattgca tocttcgaagt caagcatgaa

atgectggte ggggataaag taatgaaacc agcacatgtg

cgatetgget aaactggcct:ftaagcggfc gtctaaatac

accggtgeac atgaagtctg atgectcgaa gtttacccac

taactggeat cacggagcag tgcagtattc aggaggeceg

aggcaageocg ggagacageg geagaccgat cttcgacaac

cgtcctagga gggeccaacg aaggtgeccg cacggccctc
agacatcgtc acaaaaatta cccctgaggg agccgaagag
cttgtgcctg ttggcaaaca ctacattccc ctgctetcag

ctacgaaaag gaaccggaaa gcaccttgeg catgettgag

2520
2580
2640
2700
2760

2820

2880
2940

2964

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

780"
840

900



gacaacgtga
caccgecaaa
ctagoteatt
cgcatcagaé
ataaagacag
gcggacgqgg
accatgggac
' écggéCagca
ataggtageg
tacgtgcaga
cctgaccgoea
acggtgcggt
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttacegta
gaggttacct
tacaagtact
atcttgtact
ttegtgette
tgcattacac
tgetgogtea
gaacagcage
tgeoaactgte
'bagéatcggtg

“"ggagtacegt

44

tgagaccogg atactaccag ctactaaaag

gacgecagtac

taaggaéaat tttaatgtet

gtectgactg cggagaagge cattegtgce

atgaagcaac
atgacagcca
agecgagecogg
actttattet
gaaagatcag
agaggttcca
gcaccgctgé
cgotgatgac
acaagtgcaa
actgcaaaat

occoctttagt

'tcccattggc

gaaaaaacca
acatgggaca
tgaccgtece
ggecgeagat
attatéagct
tgtegatggt
catatgaatt
gaacgaccaa
ceotgttetg
tgaaactott
cccacactgt

ataagactct

ggacggaacg
cgattggace
attgettgta
cgeecegatge
ccacacatge
cfctcgacca
cactgctgag
geagcagtot
ctgcgeteec
téatcagtgc
ccogegoaac
aaacgtgact
agtcaccatg
ggaacdaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagea
aacaccagga
ggcggecaca
gttgecagget
gccatgotge
gagegegtac

tgtcaacaga

ctgaaaatce
aagctgcgct
aggacttcag
cégaaaggag
acacaccogt
caacatggta
gagatagagg
ggcaacgtga
tcaaacgagg
catgctgceag
getgaacteg
tgcagégtgc
ctgotgtate
taccacgagg
ctggaggtca
ggtactgcte
atgactgtag
gtgggaatgt
gecactgtte
tattacgagg
cttatccege
tgtaagacce
gaaqacgtaa

ccgegttaca
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catcgbtgac
ataaagccac
acageccctat
aggtoctettt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgee
agatcacagt
gactgacaac
tcactaatca
gggaccgtaa
caaaagcaag

ctgaccatce

agtgggtgac

cttgegggcaa

atggtcacce
tcattgtgte
gtetgtacee
cctteotget
ctgeggcata
tggocgeett
tggetttttt
cagtgatcce

gccccafééf

ttegctoctecee

aagaccatat
cgcattggag
gcagatcgegg
ccatacécca
gatcaccgeg
agtgggattt
accacctgte
ttgcageacg
cccagatact
taatgggcag
cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca

acatgagata

‘getggectee

acggecgcaga
cagectgecta
tctatggaac

gatcgtectg

agcecgtaatg -

gaacacggtg

gttggégéfg'

960
1020
1080
1140
1200
- 1260
1320

1380

1440

1500

- 1560

1620
1680
1740
1800
1860
1620
1980
2040
2100
2160
2220
2280
2340
2400

2460

2520
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gagctacaat cagtcacctt ggaaccaada ctgtocacttg actacatcac gtgecgagtac

aaaactgtéa tecectocee gtacgtgaag tgetgtgeta
agcctadcag actacagctg caaggtcttt actggagtct

gectactget tttgcgacgce cgaaaatacg caattgageg

gaatcftgcé aaacagagtt tgcatbggcc tacagagccc

- aagetocogeg tcptttacca aggaaacaac attaccgtag
catgccétca cagtaaagga cgccaagtft gtcgtéggéc
ccttttgaca acaaaatcgt getgtacaaa ggcgabgtct
tttggcgcag‘gaagaccagg acaatttggt_gac#ftbaaa
gacgtttatg ccaacéctca.gttggtécta cagaggecag
ccatactctc éggcaccatc tggottcaag tattggotea
cagcacécgg caccgttegg ttgecagatt gcgacaéacc
gétgtgggga écataccaat tt?catcgac ataccggatg
gatgbaccct ctgtaacgga catgtcatge gaagtaccag
| ttteegegeg togccatdat céaatacaca getagcaaga

 tcgatgacca acgpqgttac cattcgagaa
ctgcaaatat cottctcaac agecctggca agegecgagt
cctccaaagg

aéacaagtac actgcgéagc cgcatgccac

gecatcacaca ccacccttgg getccaggat atatccacaa

cagcagagtg
acccatttat
aggcacatgt
aééécéda?c‘
ctgcciacg&
qéafgtqctc

acaacatgga

gtegtacace

cagcaggcac
aggaacgagg
cggtaagage
cggcctttac

cctgecacteca

aaggtaaate

ttcgogtgea
accacatagt

cggcaatgﬁc

caaggacaag
gtggggcggc
agagaaatct
gecgteoggeg
taécggtgac

cgeetggaca

ctacccacct

ggaaégtaaa

ggtacatgta |

agcatcgeta
tgtaéattgc
tagggttgtc
ctcotocgac

tgcagtacat

geogacgtag aagtagaggg gaactcccag

agtgtgctce
caattaccca

ttggetecag

aagattacgg gaggagtagg attaattgtt gotgttectg cottaatttt aattgtgste

6tatgcgtgt cgtttagcag gecactaa

210> 12
Q11> 3747
<212> DNA
<213> virus

400> 12

atggagttca tcccaaccca aactttttac aataggagst accagc¢tcg accctggact

ccgogeccta ctatccaagt catcaggece agaccgegeo ctcagaggéa agetggegcaa

cttgeccage tgatctecage agttaataaa ctgacaatge gegeggtace écaacagaag

2580

2640
2700
2760

2820

- 2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660

3720

3741

60
120 -
180



ccacgeagga
'acaaatcaaa
cgcagagaga
 ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatce
aagggacgeg
togegtggtea
tegagtette
&ccccttgca

gacaacgtca

caccgecage.

ttagctcact
cgeatcagaa
ataaagacge
_gcagacgeag
acaatgggac
actgacagta
ataggtegeg
tacgtgcaga
cctgategea
acggtgeggt
gtgattaata
cagtataact

cacatceogt

atcggaagaa
agaagoagec
ggatgtgcat
caggttacge
tcgataacgc
gegegeagat
aggeggtacta
ctacaggtec
tggtgegccat
cctggaataa
ccatcccagt
cgeoctgetg
tgagaccteg
gacgeageac
gtcccgactg
atgaagcgac
étgacagcca
agaggecgesg
acttcatcct
ggaagattag
aaaaattcca
gcaccgecec
cattaatgtc
acaagtgtaa
actgcaaggt
cecctetggt

ttccgetgge
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taagaagcaa aagcaaaaac aacaggcgcc

acctaaaaag aaaccggctc aaaagaaaaa

gaaaatcgaa aatgattgta ttttcgaagt

gtgootgete ggggacaaag taatgaaacc

ggacctggoc - aaactggect ttaagcggtc

acccgtgeac atgaagtccg acgecttcgaa

caactggcac cacggagcag tacagtactc

tggcaaacca ggggacageg geagaccgat

agtcttagga ggagctaatg aaggageceg

agacattgtc actaaaatca cccccgaggg

tatgtgecte ttggcaaaca ccacgticce

ctacgaaaag gaaccggagg'aaaccctacg

gtactatcag ctgetacaag catdcttéac

caaggacaac ttcaatgtcf ataaagccac
tggagaageg cactcgtece atagtccegt
agacgggacg ctgaaaatcc aggtctectt
cgattggacc aagctgcgtt atatggacaa
gctatttgta agaacatcag caccgtgtac
ggcccgatgt cdaaaagggg aaactctgac
tcactcatgt aégcacccat ttcaccacga
ttcccgaceg cagcacggta aagagctace
aactaccgag gagatagagg tacacatgee
acaacagtcc ggcaacgtaa égatcacagt
ttgeggtegge tcaaatgaég gact#acaac
tgafcaatgt catgcogogg tcaccaatca
éccgcgtaat getgaacttg gggaccgaaa

aaatgtaaca tgcagggtec ctaaagcaag

acaaaécaac
£aageocgeec
caagcadgaa
agcacacgta
atctaagtat
gttcacccat
aggageccee
cttcgacaac

tacagcccte

ggccgaagag

ctgctcccag'

catgettgag
atgttectece
aagaccatac
agcactagaa
gcaaatogga

ccacatgcca

gattactgga

getegeattc
cccteotgte
ttgcagcacg
cccagacace
caatggccag
tacaéacaéa
caaaaagtgg
aggaaaaatt

gaacccceace

20
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
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gtgacgtan ggaaaaacca agtcatcatg ctactgtatc ctgaccacce aacactcctg

tcctaccgga
gaagtogtgc
tatasgtatt
attctgtatt
ttcafactcc
tgoatcacac
tgctgcatea
gagcagcaac
‘tgoaactgtc
agegtogete
ggagtaccgt
- gaactactgt
aaéaccgtca

aacctacctg

atatgggaga agaaccaaac
taaccgtgec .gactgaaggg
ggccgoagtt atctacaaac
attatgaget gtaccccact
tgtegatggt gggtatggea
cgtgtgaact gacaccagga
gaabégctaa agcgéccaca
ctttgttttg gctaéaagcc
tgagécfctt accatgetge
cccacactgt gagegegtac
?taagactct‘égtcaataga'
cagtbacttt'ggagccaaca
teecgictee gtacgtgaég

actacagetg taaggtcttc

gcctaétgct tctgegacge
gaatcatgca aaacagaatt
aagctcegeg tectttacca
_ catgbcgtcé caéttaagga
cotttogaca acaaaattgt
tttggcgcag'gaagaccagg
gacgtctate ctaatacaca
ccatécfctc aggcaccatc
cagcacacag caccatitgg
gecgtaggga acatgeccat

gacgogeect ctttaacgga

tgaaaacacg
tgcatcagea
aggaaataac
cgccaaattc
getgtacaaa

acaatttgge

tatcaagaag
ctegaggtca
ggtacageco
atgactgtag
goggegatgt
goetacegtce
tacdaagagg
cttattccge
tgtaaaacgt
gaaéacgtaa
cctggctaca
ctatcgette
tgetgeggta
accggegtet
cagttgageg
tacagggetce
atcactgtaa
attgtggggc
ggtgacgtét

gatatccaaa

actggtactg cagagaccgg

tggetttaag tattggetaa

ctgccaaata

ctceatcgac

catgtcgtge gaggtaccag

gcaacaaacc

ataccggaag

tttgggggcg togocattat taaatatgca gooagcaaga

agtgggtgat gcataagaag
cetgeggcaa caacgagecs
atggecacce gcatgagata
tagtigtgtq agtggecacg
geatgtgtge acgacgeaga
ctttcctget tagectaata
ctgegatata cctgtiggaac
tggcageect gattgttéta
tggoctttttt agecgtaatg
cagtgatccc gaacacggte
gccccatggt attggagatg
attacatcac gtgcgagtac
cagcagagtg caaggacaaa
acccatttat gtggggcggc
aagcacéogt ggagaagtcc
atacbgcatc tgcatcaget
ctgéciétgc.aaacggcgac
caatgtcttcragcctggaca
ataacétgga cfacccgccc
gtegoacace tgagagtaaa
ctgtgggtac ggtabadgtg
aagaacgcgg égcgtcgctg
cggtaagage ggtgéactgc
cggoctteac tagggtcgtc
cctgecaccca ttcctcagac

aaggcaagtg tgcggtgcat

1860
1920
1980
2040
2100
2160
2220

2280

2340

2400
" 2460
2520

2580
2640
2700
2760
2820
2880
2940

3000

3060
3120
- 3180

3240

3300
3360

3420



tecgatgacta
ctgcaaatet

acacaagtac

acgecgtcac
ctttetcgac

actgtgpagc

tattcgggag
ggocttagee

-cgagtgecac

gegtcacata ccacoctogg ggtocaggac

aagatcacgg gagetetggeg actgettgtt

ctatgegtgt cgttcagcag geactaa

<210
Q11
Q212>
Q213>

13

DNA

<220>
<223>

<400> 13
atggagttea

ccacgoccta
ctogeecage
" cctegeagaa
ccaaagcaaa
cgtagggaga
ggdaaagtga
aagggaacta
gatcttgaat
gagaaacccg
tteactatce
aaaggacees
teogtggtga
tggagecotog
cegectigea

gacaacgtga

4215

Artificial

CHIKV+TNFalpha

toccgacgea

caattcaagt

tgatcteege
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacge
tcgacaatge
gigecacagat
agggetacta
cgacgegtec
tggtggeeat
cgtggaacaa
cccteceggt
caccctgetg

tgagacocgg

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattéaa
atgectggte
cgafctggct
accggtgeac
taactggcat
aggcaageog
cgtoctagga
agacatcgtc
cttgtgectg
ctacgaaaag

atactaccag
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gctgagatag aagttgaagg gaattctoag

agegccgaat
coccecgaags
atctccgeta

getgtteceog

aacagaaggt

agaccacgte

ttgaccatge

aggcagaaga
aagecggote
aatgattgca
ggggataaag
aaactggcct‘
atgaagtetg
cacggageag
ggagacageg
gggegccaaceg
acaaaaatfa
ttggcaaaca
gaaccggaaa

ctactaaaag

tccgegtaca
accacatagt
cggegatgte

cactgattct

accaaccccg
cacagaggea
gegeggtace
agcaggegece
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtattce
gcagaccgat
aaggtgcceg
ccectgagge
ctacattcoc
geaccttgeg

catcgetgac

agtctgttct
caactacccg
atgggtgoag

aatcgtggte

accoctgggee

ggotgggcaa
tcaacagaag
gcaaaacgac
gaaaccagge

caagcatgaa

agcacatgteg -

gtctaaatac
gtttacccac

aggageccsg

cttcgacaac

cacggecctc
agccgaagag
ctgctotoag
catgettgag

ttgetetece

3480

3540

3600
3660
3720
3747

60
120
180
240
360
360

420

- 480

540
600
660
720
180
840
900

960



caccgccaaa
ctagctcatt
cgcatcagaa
' ataaagacag
'é;géaCQGgg
.accatgggac
- écggacagﬁa
at#ggtaggg
tacgtgoaga
Qctgaccgca
 geaggtaage
ctgaaccgee
gteggtgccat
teccecteoa
accaaggtca
gctgaggéca
ggtgaécgac
caggtctact
tacaagtgda
aactgcaaaa
tccccﬁttag
tteccatteg
géaaaaaécc
aacatgggac
ttgacogtge
tggccgcaga

tattatgage

gacgeagtac taaggacaat tttaatgtct ataaagccac aagaccétat
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gtectgactg cggagaagge cattegtgec acagecctat cgecattggag

atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt gcagatcggg

atgacagcca

agcgageoge

actttattct
gaaagatcag
agaggttcca

goaccgetege

cgctgatgac

ctgtageeca
gggecaatge
cagagggeot
cccatgtect
acctectete
agcectggta
tcagegetea
ttgggatcat
actgegetee
ttgatcagte

tcoocgegcaa

caaacgtgac

aagtcaccat
aggaaccaaa
ctactgaggg
tgtotacgaa

tgtaccceac

cgattggacc aagetgeget atatggatag ccatacgeca

attgettgta aggacttcag caccgtgcac géthccggg

cécccgatgc ccgaaaggag
c#acacatgc acacacccgti
ctctcgaéca caacatggta
céctgctgag'gagatagagg
gcagcagtctﬂggcaacgtga
tgttgtagea aaccctcaag
cctectggce aatggcgtee
gtacctcatc tactcccagg
cctcacccac accétcagcc
tgccatcaag ageccectgee
tgagcccatg tatctgggag
gatcaatcgg cccgactatc
tgcccotgacg cgtggaggat
ctcaaacgag ggactgacaa
ccatgetgea gtcactaate
cgctgaactc ggggacegta
ttgcagégtg ccaaaagcaa
gotgetgtat cctgaccate
ttaccacgag gagtgegtea
totggaggto acttggégca
cggtactget catggtcace

tatgactgfa gteattgtgt

agacgetgac
tccatcatga

aagagttacc

tgcatatgec

agatcacagt
ctgagggeca
agctgagaga
tcctcttéaa
gcatcgccgt
agagggagac
gegtotteca
togactttec
ccggeggeea
ccacagacaa
acaagaattg
aaggaaagat
éaaéécctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat

cggtggccte

agtgggattt
accacctgtg

ttgcagcacg -

cccagatact
taatggctoce
gotocagteg
taaccagetg
gggccaagsec
ctdctaccag
cccagageeg

getggagaag

cgagtotygeg -

gacggtgcge
agtgatcaat
gcaatacaac
ccaéatccéa
agtaacttac

gtettaccgt

ggaggttaccv

ataéaagtac
aatcttgtac

gttegtgett

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



ctgtcgatgg tgggcacage
ccatatgaat taacaccagg
bagaacgacca aggeggecac
ccectgttot ggttgcaggc
ctgaaactct tgccatgctg
geccacactg tgagegegta
tataagactc ttgtcaacag
teagtcacct tggaaccaac
atccocotcoc cgtacgtgaa
gactacagot geaaggtott
ttttecgacg ccgaaaatac
aaaacagagt ttgeatcggc
.gtcctttacc aaggaaacaa
acagtaaagg acgccaagtt

aacaaaatcg tggtgtacaa

ggaagaccag
gccaacactc

caggeaccat

geaccgttcg

aacataccaa
tectgtaacgg
gtcgecatea
aacgoeogita
teottetcaa
cactgegeag
accaccottg

ggaggagtag

gacaatttgg
agttégtact
ctgecttcaa
gttgecagat
ttteccatega
acatgtecatg
tcaaatacac
ccattcgaga
cageccctggce
ccgeatgeca
gegtccagga

gattaattgt
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agtgggaatg tgtgtgtecg cacggegcag atgecattaca

agccactgtt cocttectge tcagectget atgetgegte

atéttacgag gotgeggoat atcfatggaa cgaacagcag

tcttatccog ctggeegect tgategtect gtgeaactgt

ctgtaagacc
cgaacacgta
accgggttac
actgtcactt
gtectetegt
tactggaétc
gecaattgage
ctacagagec
cattaccgta
tétcgtgggc
aggegacgtic
tgacattcaa
acagaggcca
gtattggetg
tgcgacaaac
cataccggat
cgaagtacca
agctagcaag
agccgacgta
aagcgecgag
cccteocaaag
tatatccaca

tgetgttget

ctggcttttt tagecgtaat

acagtgatcc cgaacacggt

-agecccatgg tettggagat

gactacatca cgtgogagta
acagcagagt gcaaggacéa
tacccattta tgiggggcgg
gaggcacatg tagagaaatc
cacaccgcat cggegtogge
getgectacg ctaacggtga

ccaatgtect ccgectggac

tacaacatgg
agtcgtacac
gcagcaggea
aaggaacgag
ccggtaagag
gcggccttta
gectgecacte
aaaggtaaat
gaagtagagg
tttegegtece
gaccacatag

acggcaatgt

actaccgacc
cggaaagtaa
cggtacatgt
gagcatcget
ctgtaaattg
ctagggttsgt
actcctecga
gtgcagtaca
ggaactccca
aagtgtgcte

tcaattacce

‘ctteggteca

gagcatcggt
gggagtaccg

ggagctacaa

caaaactgte

gagcctacca
cgoctactge

tgaatectige

gaagctocge

ccatgdcgtc
acﬁttttgac
ttttggcg&a
agacgtttat

accatactet

acagcacacg

cgetgtgaese
cgatgoacce
ctttggegec

ttegatgace

gotgecaaata - -

cacacaagta
agcatcacac

gaagattacg

gecttaattt taattgtggt getatgegtg

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



tcgtitagea

10>
Q1
212>
<213

14

DNA
<220>
223>

<400> 14

atggagttca

ccacgeecta
'ctcgcbcagc
cctcgeagaa
ccaaagcaaa
cgfagggaga
ggcaaagtga
aagggaacta
gétcttgaat
gagaaécccg
ttcactatce
aaaggaceeg
tccgtggtga
tggagecteg
ccgccttgéa
gacaacgtga
caccgccaaa
- ctageteatt
cgcatcagaa

ataaagacag

3825

ggcac

Artificial

CHIKV+CD20

teccgacgea
caéttcaagt

tgatctccge

atcggaaaaa

agaagcaace
gaatgtgéat
tgggctqﬁgc
tcgacaatge
gtgcacagat
aggggtacta
cgacgggtec
tggtggecat
cgtggaacaa
cecteocggt
caccetgctg
tgagaccegg
gacgcagtac
gtectgactg

atgaagcaac

atgacagcca

51
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aactttctat aacagaaggt accaaccecg accctgggece

aattagacct agaccacgtc cacagaggea gectgggoaa

agtcaacaaa ttgaccatgc gegeggtace tcaacagaag

Caagaagcaa aggcagaaga agcaggcgee gcaaaacgac

accacaaaag aagcoggctc
gaaaattgaa aatgattgca
atgectggte ggggataaag
cgétctggcf aaactggect
accggtgcaé atgaaétctg
taactggeat cacggageag
aggcaagecg £gagacages
cgtectagga geggccaacg
agacatcgtc acaaaaatta
cttgtegcctg ttegcaaaca
ctacgaaaag gaaccggaaa
atactaccag ctactaaaag
taaggacaat tttaatgtct
cggagaaggg cattcgtgce
ggacggaacg ctgaaaatce

cgattggacc aagetgeget

" geggacgegg agcgagcbgg attgettgta aggacttcag

accatgggac

actttattct ocgeccgatec ccgaaaggag agacgetgac agtgggattt -

aaaagaagaa
tcttegaagt
taafgaaacc
ttaagcggte
atgectcgaa
tgcagtattc
gcagaccgat
aaggtgeecg
cccctgageg
ctacattoce
geaccttgeg
catcgetgac
ataaagccac
acagccctat
aggtctcttt
atatggatag

caccgtgeac

‘gaaaccaggc

caagcatgaa

agcacatgtg

gtctaaatac

gtttacccac

aggaggchg
cttcgacaac
cacggeocte
agcogaagag
ctgctctcag
catgeitgag
ttgptctécc
aagaccatat
cgcattggag
goagatcggg
ccafacgcca

gatcaccggg

4215

60
120
180
240
300
360
420

480 -

540
600
660

720

780

840

900
960
1020
1080
1140
1200
1260
1320



acggacagca
ataggtagee
tacgtgecaga
cctgaccgea
cccfcfgaga
aagatcacag
ggactgacaa
gtcactaate
geggaccgta

ccaaaagcaa

cctgaccate

gagtggetga
acttggggca
catggtcace
gteattgtgt
tegtetgteee
cccttectge
gctgcggcat
ptggccgcct
ctggettttt
acagtgatcc
agecccatgg
gactacatéa
acagcagagt
tacccattta
gaggqacatg

cacaccgeat

gaaagatcag
agaggtteca
gocaccgetge
cgctgétgac
éaaactcccc
ttaatgggea
coacagacaa
acaagaattg
aaggaaagat

gaaaccctac

cgacactctt

cacacaagaa
acaacgaacc
cacatgagat
cggtggecte
cacggcgcaé
tcageotget
atctatggaa
tgategteot
tagocgtaat
cgaacacggt

tgttggagat

cgtgegagta

gcaaggacaa
tgtgeeeces
tagagaaatc

cggegtogge

ccacacatge
ctétcgacca
cactgetgag
geagcagtce
atctacccaa
gacggtgogg
agtgatcaat
gcaatacaac
ccacatccea

agtaacttac

'gtbttaccgt

ggaggttace
atacaagtac
aatcttgtac
gttegtegott
atgcattaca
atgetgegte
cgaacagcag
gtgcaactgt
gagoatcget
gegagtaceg
ggagctacaa
caaaactgtc
gagcctacca
cgﬁctactgc
tgaétcttgc

gaagectocge
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acdcaccegt tccatcatga

caacatggta
gagatagagg
ggaggtatat
tactgttaca
tacaagfgca
aactgcaada
tecectttag
ttcccattgg
ggaaaaaacc
aacatgggac
ftgaccgtgé

tggcecgeaga

tattatgage

ctgtcgatgg
ccatatgaat
agaacgacca
cccctgttet
ctgaaactcf
geccacactg
tataagactc
tcagtcacct
atcccctece
gactacagct
ttttgcgace
aaaacagagt

gtectttace

aagagttacc
tgeatatgec

acaactgtga

gcatacaagg

actgeggteg
ttgatcagtg
tccogogeaa
caaacgtgac
aagtcaccat
éggaaccaaa
ctactgagge
tgtctacgaa
tgtaccccac
tgggcacage
taacaccagg

aggecggcecac

ggttgcagge

tgecatgetg
tgagegegta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtett
ccgaaaatac
ttgeategge

aaggaaacaa

accacctgtg
ttgocagecacg
cccagatact
accagctaat
atccaacgtg
ctcaaacgag
ccatgetgea

cgctgaacte

ttgcagagte

gotgotgtat
ttaccacgag
tctggaggte

cggtactget

tatgactgta'

agtgggaatg
agccactgtt
atattacgag
tettatcceg
ctgtaagacec
cgaacacgta
accgggttac
actgtcactt

gteotgtgset

tactggagtc

gcaattgage
ctacagagec

cattaccgta

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



getgoctacg ctaacggtza

ccaatgtect ccgectggac
tacaacatgg actacccacc
agtocgtacac cggaaagtaa
goagcaggea cggtacatgt
aaggaacgag gagcatcget
" ccggtaagag ctgtaaattg_
gcggccttta ctaggattet
- gectgoacte actcctecga
aaaggtaaat gtgcagtaca
gaagtagagg ggaactccca
tttcgcgtgcvaagtgtgctc
gaccacatag tcaattaccc.
acggcaatgf cttggetgca
- gocttaattt taattgtgét
210> 15

211> 4230

<212> DNA

213> Artificial

<220

<223> VEEV+TNFalpha

<400> 15
atgttoccgt tocagccaat

geceogegea ggecctgett

ttaacccget cgatggetaa

ccatccgeta ataaaccgaa

aagaagaaga agaaccaagg
cagaatggaa acaagaagaa

aaattggaat ctgacaagac

ccatgcogte
accttttgac
ttttggceca
agacgtttat
accatactct

acagcacacg

cgctgteees

cgatgeoacce
ctttgggggc
ttegatgace
getgcaaata
cacacaagta
agcatcacac
gaagattacg

gctétgcgtg

gtatccgatg
ccccagaace
cctgacgttc
gaaggaggce
gaagaégaag
gaccaacaag

gttcccaate
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adagtaaagg acgccaagtt tgtcgtggec

aacaaaateg

tggtgtacaa

aggcegacgtce

ggaagaccag gacaatttgg tgacattcaa

gccaacacte
caggcaccat
gdaccgttcg
aacataccaa
totgtaacgg
gtcgccatca
aacgdcgtta
tecttetcaa
cactgegeag
aécacccttg
geaggagtag

tegtttagea

cagccaatgc
gaccctttte
aagﬁéacgcc
tcgcaaaaac
gctéagacaé
aaacéaégca

atgttggaag

agttggtact
ctggcttcaa
gtteccagat

tttccatega

acagaggcca

gtattggetg

tgcgacaaac

cataccggat

acatgtcatg cgaagtacca

tcaaatacac agctagcaag
ccattcgaga agccgacgta
cagc#ctggc
ccgcatgcba ccctccaaag
gggtccagga tatatccaca
gattaattgt téctgttgct

ggcac

cotatcgeaa coogttcgeg

tggegatgea ggtgcageaa
gggacgegee acctgaggge
agaaaggege aggccaageg

ggeogectaa teogaaggca

agagacageg catggtcatg '

ggaagataaa cggetacget

aagcgecgag

3000

3060
3120

3180

3240
3300

3360

3420

3480 -

3540
3600
3660
3720

. 3780

3825

60

120

180 .

240
300
360
420



tgtgtegteog
gttctggeeg
ccacagaaca
agctggoate
Egegcoaage
gtgctegeag

- aagggagtta

atgtgtetge

aaaccagcag
ctectggaag
aatgagtata
tgecatagtc
cttecagactt
cggtatgaca
_tctcgcccgt
ggggactcea
tatgaagtga
gtagagcaag
atgcacctce
ggtaagéctg
aaccgccgeg
gtgccatcag
ccotocacce
aaggtcaacc
gageccaage
gaccgactca

gtotactttg

gagggaagtt

¢gcttaagac

tgogggocga

‘atggagecagt
gagacagegg
gtgtgaatga
ccgtgaagta

tcgccaatgt

agactttgge

‘cagctgttaa
agctaacgoeg
caatagcaat
cctegeagta
}tgcacgggac
gtcacattgt
tcaccatgga
aatttaafcc
cgtgccaagt
cggectcaga
tagcccatgt
ccaatgbcct
agggectgta
atgtgctect
tqctctctgc
cctggtatga
‘gogctgagat

ggatcattege
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attcaggecg atgcatgtgg'aaégcaagat

gaagaaagca

tacattcaaa

ccaatatgaa

acgacccatt
aggatctagg

tactccagag

gacgttccca

catgctcage

gtgcccoegea
cccttacatg
cgaggcagta

tggocctggat

cattaaagag

gegatgggcac
afttaagaaa
tgtaggcaga
ctacgcacat
agtggacage
tgtagcaaac
cotggecaat
cctcatctac
£acccacacs
catcaagagc
gcécatctat
caatcggece

cctgacgegt

tccaaatacg
tacacccatg
aatgggegtt
ctgéataacc
acagccottt
aactgcgagq
tgtgctoaac
éttaacgttg
aggaaaagga
gocagatgca
aagagegacg
tecteogeca
atacéactac
gettatttce
gattccgtca
gaactctata
gatgcacaga
agtttggftt

cctcaagetie

ggogtegage

tcccaggtec
atcagccgca
ccctgecaga
ctgggagegg
gactatcteg

ggaggatect

atcttgagta -
agaaacccca
tcacggtgce
agggacgggt
cagtcgtceat
aatggtcact
caccaatttg
acaacccggg
gatccéccga‘
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgctteccag
gacabtbctg
ctecatcecce
acagaggage
ccttgagegg
aggegoaget
tgagagataa
tcttcaaggg
tcgécgtctc
gggagacece
tcttecaget
actttgccga

cagtcacegt

cgacaacgac

tgcagatgte

aggctattac

gaaaggagtt
geteogetatt
gtggaacgag
agtgacpadc
ctacgacaga
ctacgafgég
ggagetgttt
agttgggégc
ttatgttaga
caggaccatg
actctataca
gtgeccggea
ctegetgeeg
agaacacgga
ttatgtqgag
cagttcogga
ccagtggetg

ccagetggteg

ccaaggetgc

ctaccagace
agagggggct
ggagaagget
gtotgggoag

gacacctect

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



gatgégacta
aacaagacaa
cagaacgata
aaaggaaaac

ccagaaccta

gegooctggt
 aacagttcag
agtggsteta
tgcatgtece

tgataacctt

cccécatatc taatcacceg
tétgaaccag ctgffaggaa
aaccacécgc‘cgaaaaggtt
ccgcacgage tgataactca
tcaatttgtg cocgecattige
tcaagagttg cgtegcctaac
ctggcfgtgc tttgctecge
cécctatgga acaataacca
ttgatogtag tgactcgect
gccggégccg caggcgécgg
atctcgtatavabactatégt‘
écéacaaaga tpaaéctgat
acaggaatgg éttééccagc
aggcctgatg aacagtgcaa
- téttgctttt gcgacacfga‘
’gacfgccftg cggatcatge
~ ctcaacatca cagtgggaga
cctgtgaatt tcaatggget
- tftgatcgca aaatcgtgea
ggggcaggac aaccaggage
“ctgtatgcéa ataccaacct

tacactcagg caccttcggg

ggaatgogag tetgecggca ‘caaagatctc cgagaccate-

ccagtgcaca
taattctgac
attqttgctg
cggtttcaga
ccaacttget
tfttaccgtc
ttgegoacag
ftattaccac
aaccgtttec
tccttaccgé
ccgeactgec
acagafgttc
goctcaggtec
cgcctacéag
caacagagca
acctacagtg
catcaaatge
agtcttcéca
gaacacccaa
tgaagcatat
acactctatt
caaaataact
gtatgeoges

atttggagat

9%

aagaaggagc
aaactgccca
goagacggea
tcagtgtcac
gatgagecte
accgaaaaag
gaaacagcac
agatacccta
gttecagegt
ctaacaccta
égggccgagaf
tggéttCaat
gtgtgotetyg
cacgegacca
gectacgeac
aacttggagt
tgoggatete
geggtttace
gtcagcaagg
aaagcgeaca
gtgactaccg
gcaggfcégc
gagatctata

atacaatcca

/ 161

agtgcagage atatcggetg
aagcagcgegg agecacctta

aatgcaccgt geotctagea

tgaaactgca coctaagaat

actacacgea cgagctcata
getgggagtt: totateegea

ccggaaatcc acatgggota

tgtocaccat cotgggttts '

ctacctggct~gttttgcaga

acgctaggat aCCéttttgt :

ccacctggga gtocttgeat
tectgatece totggocgee

tegtgcettt tttagtcatg

cgatgcocgag ccaageggga

cactccctat cagcataaca
acgtcacctg ccactacaaa

aggaatgecac tccaacttac

cgttcatgtg gggtegteca

cctacgtaat gaaatctgac -

cagcctcagt goaggegttc
tgtatgtgaa tggagaaact
tttccacage ttggacaccc
attatgaft{‘téctgagtat

gaacagtctc aagetctgat

agtgctgdag agacccaaag caggagegat ccacgtgeoca

ttttgagcaa

tggaagaaag

ataaagctcc atcattgaaa

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



tttaccgecc ctttoggatg
gtagégtéaa'ttccattagc
acaccgacac tttcageggc
ggtggeateg ccacggtcéa

ccatcaggga ctgctaccct

actatccatt tctogaccge

tatgttacgt goaaaggtga
’tatcacgdcc aaacatttac
ctgetggegag gatcageoogt
atgtacgtge tgaccaacca
210> 16

<211> 3852

<212> DNA

213> Artificial

<220>

- <223> VEEV+CD20

<400> 16 - :
atgttoccogt tccagccaat

geeoogegea ggecetggtt
ttaacccget cgatggetaa
ccatccgeta ataaaccgaa
aagéagaagé
cagaatggaa acaagaagaa
aaattggaat ctgécaagac
tgtgtggtcgvgagggaagtt
gttetggecg cgéttaagac
- ccacagaaca tgecgggocga
agetggeate atggageagt
ggggbcaagg gagacaécgg

gtgctgggag gtgtgaatga

agaaccaagg

cgaaatatat
ctttgacatt
cgaatgeact
gtactcggce
aaaagaagca
aaatatccac
ttgteacece
agccgcggtg
aattattata

gaaacataat

gtatccgatg
ccccagaace
cctgacgtte
gaaggaggee
gaagaagaag
gaccaacaag
gttcccaate
attcaggécg
gaagaaagca
tacattéaaa
ccaatatgaa
acgacccatt

aggatctagg
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acaaacccca ttecgegecga
cccgacgeet -tgttcaccag
cttaacgagt gegtgtatte
agcaagtcag gcaagtgcge
geagtcgage taaccgagea
ccggagttca ggctccaaat
ccgaaagace atattg;gac
tcaaaaaccg

cgtgeacgteg

attggettgg tgotggetac

cagccaatgc cctatcgceaa

gacccttttc tggegatgea
aagcaacgcc EgEacgcEce
fcggaaaaac'agaaaggggg
gcetaagacag ggccgcctaé
aaaccaggéa agagacagoeg
atgttégaag.ggaagataaa
atgcatgtge aaggcaagat
tccaaatacg atcttgagta
tacacccateg agéaacccca
aatgggcgft téacggtgcc
ctggataacc agggacgggt

acagcccttt cagtcgteat

éaactgtgct
ggtgtcagaa

ttccgacttt

agtccatgtg

agggteggog

atgcacatca

acaccctcag

gttaacatce

tattgtggce

cocgttegeg
ggtegcaggaa

acctgagges

aggccaagee

tcecgaaggea
catggtcateg

cggectacget

cgacaacgac

tgcagatgte
aggctattac
géaaggagtf
getogotatt

gtggaacgag

3720
3780
3840
3900
3960
4020
4080
4140
4200

4230

60
120
180

240

300

360

- 420

480
540
600
660
720
780



aagggagtta

atgtgteotge
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ccgtgaagta tactccagag aactgcgage aatggtcact agtgaccacc

tcgecaatgt

gacgtteccca tgtgetcaac

aaaccagcag agactttgge catgctcage gttaacgtte

ctgctggaag cagetgttaa gtgecccgga aggaaaagga

aatgagtata
tgecatagte
cttcagactt
cggtatgaca

tetegeeegt

geggactcca

tatgaagtga

gtagagcaag

atgoacctce

ggtatataca

tgttacagea

gtggaatgeg

agccagtgca

agctaacgeg
céatagcaat
cctegeagta
tecacgggac
gtcacattgt
tcaccatgga
aatttaatcc
égtgccaagf
cggectcaga

actgtgaacc

tacaaggatc

agtgtegoee

céaagaagga

tataattctg acaaactgec
. coattettge tggoagacgg
tthgttfcé gatcagtgtc
cgecaacttg ctgatgagee
éattttaccg tcaccgaaaa
ttttegecac aggaaacage
‘cattattacc acagatacce
gcaaccgttt cogttgeage

actccttacc ggctaacacc

'gcccgcactg ccecggececga

ccottacatg gecagatgea

céaggcagté aagagegacg
tgagcctegat tcétccggca
cattaaagag atadcactac
ggatgggeac ggttatttce
atttaagaaa gattccgtea
tgtaggcaga gaactctata
ctacgcacat gatgcacaga
agtggacagc agfttggttt
égctaatccc!tctgagaaaa
cteagtcacc gfgacacctc
cacaaagatc tccgagacca
geagtgeaga goatatcgge
caaagcageg ggagccacct
caaatgoacc gtgéctctag
actgaaactg caccctaaga
tcactacacg cacgagctca
agggtgggag tttgtateeg
acccggaaat ccacatgggc
tatgtccace atcctéggtt
gtctacétgg ctgttitgca
taacgctégg atacbattft

gaccacctgg gagtccttgg

tcaacaagac

caccaatttg btacgacaga‘

acaacccggg ctacgatgag
gatccaccga ggagctgttf
tcagatgtge agttgggage
ggcacgacgg ttatgttaga
acttaaaggg caggaccatg
atcaagtgtc actctataca
tgctfgccag gtegccogeca
gacactcctg cteggteccg
ctecatccece agaacacgéé
acagaggagc
ccttigagegs cagttocgga
actccccéfc técccaatac
ctggtﬁggac tagcgcéctg

tgcagaacga taagtggete

ttatgtcgag

aaaacagttc

taaaaggaaa

‘ caccagaace

atcccacata .
tatctgaacc
gaaaccacce

taccgcacga

actgcatgte

tatgataacc

tcotaatcace

agctgttage
gocgaaaage

getgataact

tgtcaatttg tgcceccatt
gatcaagagt tgegtgccta
gtetggeotgt gettigetge

atcacctatg gaacaataac

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
ctgetcaggt
gecgectacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
getgaageat
gaacactcta
gtcaagataa
6agtatgccg
gcatttggag
ctagtgetge
ggttttgage
tgcgagatat
géctttgaca
gecgaatgea
aagtactogg
ctaaaagaag
gcaaatatcce
gattgtcacce
acagecogegs
gtaattatta
cagaaacata

Q10> 17

211> 3837

<212> DNA

tetggattca
gegtgtecte
agcacgegac
cagéctacgc
tgaacttgga
getgoggate
caggggttta
aagtcagcaa
ataaagcgca
ttgtgactac
ctgeaggtee
gggagatceta
atatacaatc
agagacccaa
aatggaagaa
atacaaaccc
ttcccgacge
ctottaacga
ccagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tegtcaaaaac
taattggott

at

cagaacagtc
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attgetgatc cctetggecg
tgtegtegcet tttttagtca
éacgatgccg agccaagegg
atcagcataa

accactcoct

gtacgtcacc tgecactaca

tcaggaatgc actccaactt
cocgttcatg tegegtegte
ggcctacgta atgaaatctg
cacag@ctca gtgcagegegt
cgtgtatgtg.aatggagaéa
getttccaca gettggacac
taattatgat tttcctgagt
tcaagctctg
agcaggageg atccacgtge
agataaaget ccatcattga

cattogegee gaaaactgtg

cttgttcacc agggtgtcag
gtgcgtg£at tettecgact
aggcaagtge geagtceatg
gctaaccgag.caagggtcgg‘
caggctccaa atatgcadaf
ccatattgtg acacacccte
cgegtggace tgegttaacat

getgctgget actattgteg

ccttgategt agtgactege
tggecggoge cgcaégcgcc
gaatctcgta taacactata
caccaacaaa gétcaagcfg
aaacaggaat ggattcacca
acaggcctgaAtgaacagtgc

catattgctt tigcgacact

acgactgcct tgcggatcat

tectcaacat cacagtggga
ctcctgtgaa tttcaatggg
cctttgateg caaaatcgte
atgggécagg_acaaccagga
atctgtatge caataccaac
catacactca ggcaccttog
aatttaccge ccctttecgga
ctgtaggegtc aattccatta
aaacaccgac actttcageg
ttgeteegat égccacggtc

tgccatcagg gactgctace

cgactatcca tttotcgace

catatgttac gtgcaaaggt
agtatcacgc ccaaacattt
coctgotgge aggatcagece

ccatgtacgt gctgaccaac

2460
2520
2580
2640

2700

2760

2820

2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660

3720

31780

3840

3852



Q213>

<220
<223

<400> 17

Artificial

VEEV+CTLA4
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atgttccogt tccagccaat gtatécgatg cagccaatge

goCCCgoEca
ttaadccgct
ccatccécta
aagaagaéga
cagaatggaa
aaqttggaat
tgtgtegton
gtictgecce
ccécagaaca
. agctggcate

ggggocaage

gtectagsag.

‘aagggagtta
atgtgtotec
aaadcagcag
ctgotggaag
aatgagfata
tgccatagtc
cttcagactt
cgetatgaca
tctcgccqgt
geggactcca

tatgaagfga

ggoocteett
cgatggctaa

ataaaccgaa

ccccagaacc gaccctttte
cctgacgttc aagcaacgee

gaaggaggec tcgcaaaaac

agaaccaagg gaagaagaag gctaagacag

acaagaagaa
ctgaéaagac
gagggaagtt
cgettaagac
teceggccga
atggageagt
gagacagcee
gtgtgaatga
cogtgaagta
tcgocaatgt
agactttggc
caggtgttaa.
égctaacécg
caatagcaat
coctegoagta
tgcécgggac
gtcacattgt
tcaccatgga'

aatttaatce

gaccaécaég
gttcccéatc
attcaggecg
gaagaaagca
tacattcaaa
ccaatatgaa
acgédccatt
aggatctagg
tactccagag
gacgttocca
catgctcage
gfécbccgga
cecttacatg
cgaggcagta
tggectggat
cattaaagag
geatggecac
atttaagaaa

tgtaggcaga

aaaccaggca
atgttggaag

atgoatgtegg

tccaaatacg:

tacacccatg

aatgggogtt
ctggataace

acagecettt

aactgcgage

tetgotcaac

gttaacgttg

aggaaaagga

gcoagatgcea
aagagcgacg
tccteoggea
ataccactac
gettatttee
gattccgtea

gaactctata

cctatcogeaa cocogttogeg
tggcgatgea getgcaggaa
gggacgegee acctgaggeg

agaaaggeeg aggccaagee

ggccgectaa tocgaaggea

agagacagcg catggtcatg

ggaagataaé cggctacget

aaggcaagét cgacaacgac

atcttgagta tgcagatgtg

agaaacccca aggctattac
tcacggtgce gaaéggagtt
agggacgggt ggtogotatt
cagtcgtcat gtggaacgag

aatggtcact agtgaccacc

caccaatttg ctacgacaga

acaacccggg ctacgatgag
gatccaccga ggagctgttt
tcagdtétgc agttegggage
ggcacgacgg ttatgttaga
acttaaaggg caggaccatg
atcaagtgtc actctataca
tgcttgecag gtgcccégca
gacacteotg ctcggtéddg

ctecatcccce agaacacgga

60
120
180
240
300
360
420

480

540
600
660
720
780
840
900

960

1020
1080

1140
1200
1260
1320
1386
1440



gtagagcaag cgtgccaagt
atgcacctoc cgggetcaga
_ ggaggotgea aggtggaget
ggatcctcaé tcaccgtgac
ggoggeoacaa agatctcecga
aaggagcagt gcagaggata
ctgéccaaag cagegggage
gécgg;aaat gcaccgtgec
gtgtcactga aactgeacce
-gagectcact acacgeacga
gaaaaagegt gggagtttet
acagcaccég gaaatccaca
taccctatgt ccaccatcctk
gcagegtcta cotggotgtt
acacctaacg ctaggatacc
gecpgagacca cctgggagtc
attcaattge tgatpcctct
 tgotgtgteg tgectttttt
gcgaccacgé tgccgagcca
tacgcaccac tccctatcag
ttgeagtacg tcacctgcca
ggatctcagg aatgcactce
gtttacccgt tcatgtgese
agcaaggect acgtaatgaa
gcgcacécag cctcagtgca
actaccgtgtvatgtgéatgg

ggteecgottt ccacagettg

ctacgcacat
agtggaéagc
catgtaccca
acctcctgat
gaccatcaac

toggetegcag

‘caccttaaaa

tctagcacca
taagaatccco
gotcatatct
atggggaaac
tgggctaccg
gegtttgteca
ttgcagatca
attttgtetg
cttggatcac
ggecgectte
agtcatggce
agcgggaate
cataacacca
ctacaaaaca
aacttacagg
tggtgcatat
atctgacgac
ggegtteete
agaaactcct

gacaccecttt
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gatgcacaga
agtttgettt
ccgecatact
gggactageg
aagacaaaac
aacgataagt
ggaaaactge
gaacctatga
acatatdtaa
gaaccagetg
cacccgecga
cacgaggtga
atttgteccg
agagttgegt
getgtgettt
ctatggaaca

atogtagtga

ggogecgcag

tcgtataaca

acaaagatca
ggaatggatt
cctgatgaac
tgottttgeg

tgcéttgcgg

aacatcacag

gtgaatttca

gatcgcaaaa

acagaggage ttatgtogag

cottgagegeg cagttcogga

acctggecat aggoggeget

ccctggtgga atgegagtgt
agttcagcca>gtgcacaaag

gggtgtataa ttctgacaaa

atgtcccatt cttgetggea

taaccttcgg tttcagatca
tcacccgeca acttgetgat
ttaggaattt taccgtcacc
aaaggtttteg ggcacaggéa
faactcatta ttaccacaga
cgttteogtt

ccattgcaac

gectaactee ttaccggeta

getgeegceccg
ataaécaaca
ctegectgot
gcgcdggcgc
ctatagtcaa
agctgatace
caccagecat
agtgcaaagt
acactgagaa
atcatgctgé
tgggagaaca
atggggtcaa

togtgeagta

caétgcccgg
gatgttcteg
caggtgegte
ctacgagcac
cagagcagee

tacagtgaac

caaatgctge

cttcacaggg
cacccaagtc
agcatataaa
ctctattgte
aataactgcea

tgccgegeag

1500

1560

1620

1680
1740
1800

1860

1920 -

1950
2040
2100
2160
2220
2286
2340
2400

2460

2520

2580

2640
2700

2760
2820

- 2880

2940

-3000

3060
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atctataatt atgattticc tgagtatggg gcaggacaac caggagcatt tggagatata

caatccagaa cagtctcaag ctotgatctg tétgccadta ccaacctagt gctééagaga

' gccaaagoag gagcgatcca cgtgccatac actcaggecac cttegggttt tgagcaatgg

aagaaagata aagctccatc attgaaattt accgecoctt tcggatgcga aatatataca

aaccccattc gegeogaaaa ctgtgetgta gegtcaatte cattagectt tgacattoce -

gacgeocttgt tcaccagggt gtcagaaaca cogacacttt cageggecga atgecactott
aacgagtgpg tgtattcttc cgactttget gggatcgeca cggtcaagta ctoggecage

aagtcaggca agtgogeoagt cocatgtgcca tcagggactg ctaccctaaa agaagcagca

gtcgagetaa ccgagcaagg gtcggegact afccatttct cgaccgcaaa tatccaccog

. gagttcaggc tccaaatatg cacatcatat gttacgtgca aaggtgattg tcacceccog
aaagaccata ttgtgacaca ccctcagtat cacgoccaaa catttacage cgcggtetea
aaaaccgegt ggacgtgett aacatccctg ctgggageat cagccgtaét tattataatt
ggcttgetee tggctactat tgtggccatg tacgtgetga ccaaccagaa acataat
210> 18

211> 1582

<212> PRY

<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 S 15

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

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

Gly Leu Tyr Leu Ile Tyr Ser Gin Val Leu Phe Lys Gly Gin Gly Cys.
50 ; 55 | 60 :

Pro Ser Thr His Val Leu Leu Thr His Thr Ile Ser Arg lle Ala Val
65 70 SR 80

Ser Tyr GIn Thr Lys Val Asn Leu Leu Ser Ala Ile Lys Ser Pro Cys
85 ' 90 : - 85

- 3120

3180
3240
3300
3360

3420

+ 3480

3540

-3600

. 3660

3720
3780

~3837 .
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Gin Arg Giu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro

~ 100 105 v 110
- e 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
<220>
<223> TNFaipha
<400> 19
Ser Gly Gly Lys Pro Val Ala His Val Val Ala Asn Pro GIn Ala Glu
1 5 10 15
Gly G!n‘Leu GIn 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 Vaf}Pro Ser Glu Gly Leu
35 40 45
Tyr Leu 1le Tyr Ser Gin Val Leu Phe Lys Gly GIn Gly Cys Pro Ser
50 : 55 60 »
Thr His Val Leu Leu Thr His Thr llevSer Arg lle Ala Val Ser Tyr
65 70 : 75 . 80
Gln Thr Lys Val Asn Leu Leu Ser Ala lle Lys Ser Pro Cys Gin Arg
85 90 95 '
Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro [le Tyr
100 - 105 110 :
“Leu Gly Gly Val Phe Gin Leu Glu Lys Gly Asp Arg Leu Ser Ala Glu
115 . 120 125
lle Asn'Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly Gin Val Tyr
130 C136 - 140
Phe Gly lle Ile Ala Leu Thr Arg Gly Gly Ser
145 150 155
Q10> 20

Q211> 465
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- <212> DNA

<213> Artificial

<2205
<223> TNFalpha

<400> 20 : : ’
tccggageta agectgtage coatgttgta geaaaccctc aagotgageg geagctecag

tggctgaacg geecgggecaa tgecctoctg gocaatggog tggagotgag agataaccag

ctggtggtgc catcagagge cctgtacctc atctactcce aggtecctott caagggccaa

ggctgcdcct ccacccatgt getcoctcace cacaccatca gecgeatege cgtetectac -

. cagaccaagg tcaacctoct ctotgccatc aagagcccct gocagaggga gaccccagag

ggggctgage ccaagecctg gtatgagece atbtatctgg gaggggtctt ccagctggag

' aagggfgacc,gactcagcgc tgagatcaat c¢ggcccgact atctcgactt tgccgagtet

 gggoaggtet actttgggat cattgecoctg acgegtggag gatce

Q210> 21
Q11> 24
<212> - PRT
213> Artificial

<220>
<223> (CD20

<400> - 21

fle Tyr Asn Cyé Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Ser

1 5 ‘ 10 : ‘ 15
Thr Gin Tyr Cys Tyr Ser lle GIn
20 v

210> 22
211> 16
<212> PRT
Q213> Artificial

<220
<223> CTLA4

<400> 22

Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr Tyr Leu Gly lle Gly
1 . 5 10 15

210> 23
<211> 8404

60
120
180
240
300
360
420
465



<212> DNA

213> JArtificia{

<220>

<223> VLP_CHI512 vector

<400> 23
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gaattcccat tgcafacgtt gtatccatat cataatatgt

ccaacattac

cgecatgttg acattgatta ttgactagtt

gegtoattag ttoatagece atatatggag ttccgegtta

ccgcptggct
atagtaacgc
geoccactteg
gacggtaaat
tggcagtaca

atcaatggec

gaccgeccaa
caatagggac
cagtacatca
ggcccgcctg
tetacgtatt

gtggatageg

CZacCGCCCEC
tttécattga
agfgtatcat
geattatgee
agtcatcgot

gtttgactca

gtcaatggga gtttgttttg‘gcaccaaaat

tccgccccat tgacgcaaat gggegetagg

getegtttag
agaagadacc
_tactcgttec
tttecatgge
ccaccatgga
gE8CGECaAcE
ggeaactege
agaagoctcg

acgacccaaa

tgaaccgtca
gegaccgatc
tgccgogege
tottttotge
gitcatcecg
ccctacaatt
ccagetgate
cagaaatcgg

gcaaaagaag

caggccgtag>ggagagaatg

atgaaggcaa
atgigaagee

aatacgatct

gatcgeotgg
cégcctccgt
goecaccagac
agtcaccgte
acgcaaactt
caagtaatta
tccgéagtca
aaaaacaaga '
caaccaccac

tecatgaaaa

ccattgacgt
cgtcaatgeg
atgccaagta
cagtécatga

attaccatgg

cggegattte

caacgggact
cgtgtacggt
agacgccatc
taacggtgea
ataatégctg
gtcgacacgt
tctataacag
gacctagacc
acaaattgac
agcaaaggea
aaaagaagcc

ttgaaaatga

agtgatggec tacgcatgcd tggteggesa

aactatcgac

tgaatgtgea

aafgccgatc

cagataccgg

tggctaaact

tgcacatgaa

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgececctat
cottatggga
tgatgogett
caagtctha
ttccaaaatg
gggaggtcta
cacgetgttt
gggcagtgta
acagactaac
gtgatcagat

aaggtaccaa

acgtccacag‘

catgegegeg
gaagaagcag
gectcaaaag
ttgeatcttc
taaagtaatg
ggcctttaag

gtetgatgee

tggecteatgt
atcaattacg
ggtaaatgge
gtatgttcce
acggtaaact
tgacgtcaaf
ctttectact

ttggcagtac

ccccattgac

tegtaacaac

tataagcaga
tgacctecat
gtctgageag
agactgttce
atcgeggecg
céccéaccct
aggcaggctg
gtacctcaac
gogeogoaaa
aagaagaaac
gaagtcaage
aaaccagcac
cggtcgtcta

tcgaagttta

60

120

180

240

300

360
420

480

- 540

600
660
120
780
‘840
900
960
1020

1080

1140
1200

1260

1320

1380

1440



cccacgagaa
geeggttcac
acaacaaagg
ccoteteogt
aagagtggag
6tcagccgcc
ttgaégacaa
ctccééaccg
catatctage
tgeagegeat
tcgggataaa

cgccagegga

cogggaccat

gatttacgga‘

ctgtgatageg
gcacgtacgt
atactéctga
ttaatgggcé
ccacagacaa
acaagaattg
aaggaaagat
gaaaccctac
cgacactett
cacacaagaa

acaacgaace

acccgagggeg tactataact ggcatcacgg agcagtgcag tattcaggag

tatcccgacg ggtgcaggcea
acgggtggtg'gccatcgtcc
getgacgteg aécaaagaca
cctegeccte ceggtettgt
ttgcacacce tgctgctécg
§gtgatgéga'cccgéataqt
ccaaagacge
teattgtect gactgcggag
cagaaatgaa‘gcaacggacg
éacagatgac agccacgatt
égcggagcga gécggattgé
gggacacttt

attctogece

cagcagaaag atcagccaca

tagggégagg ttecactcte

gcagageacc gctgccactg.
ccgoacgetg atgacgcagc
gacggtgcgg tacaagtgca
agtgatcaat aactgcaaaa
gcaatacaac tcccctttag
ccacatccca ttecccattgg
agtaacttac ggaaaaaacc
gtottaccgt aacatgggac
ggaggt;acc ttgaccgtege

atacaagtap tggocgoaga

agtactaagg .
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agcogggaga
taggageggc
tecgtcacaaa
gectgttgge
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggabcaagct
ttgtaaggac
gatgcecegaa
cafgcacaca
gaccacaaca
#tgaggagat
agtcdggagg
actgegeteg
ttgatcagtg
tcocgegcaa

caaacgtgac

aagtcaccat'

aggaaccaaa
ctactgagse

tegtotacgaa

cacatgagat aatcttgtac tattatgagc tgtaccccac

cggtggecte gttogtgett ctgtegatgeg tgggcacage

cagcggcaga ccgatetteg
caacgaaggt goccgeacgg
aattacccct.gagégagccg
aaacactaca ttccoctget
gegaaagcacc ttgcgcatéc
aaaagcatcg ctgacttget
tgtctataaa geocacaagac

gtgccacage cotatcgeat

aatccaggtc tetttgeaga

gégctatatg‘gatagccata

ttcagcaccg tgcacgatea

aggagagacg ctgacagtgg -

ccogttccat catgaaccac
tggtaaagag ttaccttgca
agaggtgcat atgccéccag
atccaacgtg aagatcabag
ctcaaacgag ggactgacaa

ccatgctgea gtcactaate

cgetgaactc ggggacegta

ttgcagagtg ccaaaagcaa
getgotgtat cctgaccate
ttaccacgag gagtéggtga

totggaggtc acttggggca

cggtactget catggtcace -

tatgactgta gtcattgtgt

agtgggaatg tgtgtgtgeg

1500

1560

1620
1680

1740

- 1800

1860

- 1920

1980

- 2040

2100
2160
2220
2280
2340
2400 -
2460
2520
2660
2640
2700
2760

2820

. 2880

- 2940

3000

3060



cacggcgeag
fcagcctgct
atctatggaa
tgatogtoot
tagccgtaat
cgaacacggt
tgttggagat
cgtgcgagta

gcaaggacaa

teteegecee

tagagaaatc
cggegtegee
ctaacggtea
ccgcctggac
actacccace
cggaaagtaa
cggtécatgt
gagcatcgct
ctgtaaaftg
ctagggtigt
actcctecga
gtgcagtaca
ggaactocca
aagtgtgcte
téaattaccc
cttegeteca

taattgtget

atgcattaca
atgetgcgte
cgaécagcag
gtgcaactgt
gagcatcggt
gegagtaceg
ggagctacaa
caaaactgtc
gagectacca

cgectactge

-tgaatcttge

gaagcteecge
ccatgeegte
accttttgac

tttteggegca

agacgtttat

accatactct
acagcacacg

cgetgteeee

cgatgcaccc

ctttggéggc
ttcgatgace
getgcaaata
cacacaagta
agcatcacac
gaagattacg

getatgegte
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ccatatgaat taacaccagg agccactgtt

agaacgacca aggoeggecac atattacgag

cccotgttet

gegttgcaggc

tettatcecg

ctgaaactect tgccatgctg ctgtaagace

geccacactg
tataagactc
tcagtcacgt
atccoctece
gactadagct
ttttgcgacg
aaaacagagt
gtcctttaéc
acagtaaagg
aacaaaatcg
ggaagaccag
gccaacactc
caggcaccat
geaccgtteg
aacataccaa
tetgtaacee
gtcgecateca
aacgeegtta
tccttctcaa
cactgegeag
accacoccttg
ggaggagtag

tegtttagea

tgagcgogta

ttgtcaacag

tggaaccaac

cgtacgtgaa
gcaaggtett
ccgaaaatac
ttgeategee
aaggaaaéaa
acgccaagtt
tggtgtacaa
gacaatttgg
agttggtact
ctggcttcaa
gttgecagat
tttccatgga
acafgtcatg
tcaaatacac
ccattcgaga
cagecetgge
ccgeatgeca
gggtecagea

gattaattgt

ggcactaage

cgaacacgta

accgggttac

actgtcactt

gtectgtest
tactggagte
gcaéttgagc
ctacagagec
cattaccgta
tgtegtegec
aggegacgte
tgacattcaa
acagaggcca
gtattggetg
tgcgacaaac
catgccggat
cgaagtacca
agctagcaag
agccgacgta
aagcgecgag
ccctccaaag
tatatcoaca
tgetgtteet

atctagatct

cccttectge

gctg&ggcat
ctggccgcct
ctggettttt
acagtgatcc
agccccatgg

gactacatca

acagcagagt

tacccattta
gaggcacatg
cacaccgceat
getgectacg
ccaatgtect
tacaacatgg
agtcgtacac
gocagcaggea
aaggéacgag
ccggtaagag
geggeottta
goctgeacte
aaaggtaaat
gaagtagagg

tttcgegtec

gaccacatag

acggcaatgt
gecttaattt

getegtgeott

3120

13180

3240
3300
3360
3420
3480
3540
3600

3660

3720

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620

4680
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ctagttgcca gecatctgtt gtttgecoot ccéécgtgcc tteocttgacc ctggaaggts

ccactcccac tgteotttec
gtcattctat tetgggeest
‘ atagoageca tectegegat
ccggttcctec ctgggccaga
cacgeccetg gttettagtt
cgectteaat cécécccgct
caaaccaaacbctagéqtcca
agagggagag aaaatgecte
aggecatgat ttaaggccat
gtaatcatgg tcatagctgt
pafacgagcc ggaggcataa
attaattgeg ttgcéctcac
ttaatgaatc ggccaacgog
ctegeteact gaétcgctgc
aaaggogeta atacggttat
vaaaaggccag_caaaaggcca
getecgecee cotgacgage
gécaggacta tﬁﬁagatacc'
tccgaccotg ccgottacog

ttctéatagc tcacgetgta

.ctgtgtgcac gaaccécccg

tgagtccaac ccggtaagac

taataaaatg
gegeteggegee
gegetegget
aagaagcagg
ccagecccac

aaagtacttg

agagtggeaa

caacatgtga
catggectaa
ttcctgtgtg
agtgtaaage
tgccegottt
cgeggagage
getegetegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttce
gataccfgtc
ggtétctcag
ttcagcccga

acgacttatc

aggaaattge
aggacagcaa
ctatgggtac

cacatccoct

‘tcataggaca

gageggtete

atcgcaftgt cfgagtaggt
gggggqggat tgggaagaca
ccaggtgctg aagaattgac
tctctgtgéc acaccctgtc
ctcatagete aggagggctc

tccoteocte atcagceocac

gaaattaaag caagataggc‘tattaagtgc

ggaagtaatg agagaaatcé

tagaatttita

gottgaaagg

aaattgttat

ctggggtece
ccagtcggga
cggtttgegt
teggctgegs
agggeataac
aaaggccgeg
tcgacgetea
ccetggaage
cgcctttcfc
ttecggtgtag
cCg&tgcgcc

gccactggea

" tagcagageg aggtatgtag gcggtgctac agagttcttg

ctacactaga agaacagtat ttggtatctg cgctotgetg

aagagttggt agetcttgat ccggcaaaca aaccaccget

ttgcaagcag cagattacge goagaaaaaa aggatctcéé

agataggatc
écgctcacaa
taatgagtga
aacctgtcgt gocagotgoea
attgggeget cttecgette
cgagcggtat cagetcactc
goaggaaaga acatgtgage
ttgetggegt ttttocatag

agtcagaggt ggcgaaacce

tecetegtge gototoctgt

ccttcgggaa gegtggcget
gtegttegct ccaagetges
ttétccggta actatcgtet

gcagecactg gtaacaggat

aagtgetgge ctaactacge

aagccégtté cctteggaaa
gotageggty gtttttttet

gaagatcott tgatctttte

aaagettgge
ttccacacaa -

gctaactcac .

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



tacgggetct gacgetcagt
afcaaaaagg atctteacct
aagtatatat gagtaaactt
ctcagegate tgtotatttc
tacgatacgg gagggcttac
ctcaceggct écagatttat
tggtcoctgca actttatece
aagtagttcé ccagttaata
gtcacgcteg tegtttggta
tacatgatec cccatgtigt
cagaagtaag ttggccgéag
tactgtcatg ccatccgtaa

ctgagaatég tgtatgeggce

cgcgccacat agcagaactt.

actctcaagg atcttaccge

ctgatcttca
aaatgecgea
ttttcaatat
Vatgtatttag

tgacgtctaa

geatctttta
aaasagggaa

tattgaagca

.aaaaataaac

gaaaccatta

geoctttoge gtcgcgcétt
gttgacgetc acagbt{gtc
gtoagogest gttegoggat
actgagagtg caccataaaa

ttgttasatc agetcatttt

aaaagaatag cccgagatag

aaagaacgtg gactccaacg

ggaacgaaaa
agatcctttt
getctgacag
gttcatccat
catctggece
cagcaataaa
cﬁfccatcca
gtttgcgcaa
tggetteatt
gcaaaaaage
tgttatcact
gatgcttttb
gaccgagtte
taaaagtget
tgttgagatc
ctttcaccag

taagggegac

tttatcaggg

éahtaggggt
ttatcatgac
tcggtgatga
tgtaagegga
gtcggegcte
ttgtaacht
ttaaccaata
gettgagtet

tcaaagggeg
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ctcaﬁgttaa
aaattaaaaa
ttaccaatgc
agttgectga
cagtgetgea
€GCagecagee
gtctattaaf
cgttgttgc§
cageteeggt
gettagetee
catggttatg
tgfgactggt
ctettgceeg
catcattgga
cagttogatg
cgtttetgse
acggaaatgt
ttattetoto
tgcgcgcéca
attaacctat
cggtgaaaac
tgccgggagc
gettaactat
taatattttg
ggccgaaate

tgttecagtt

aaaaaccgtc

gggattttgg tcatgagatt

tgaagtttta aatcaatcta
ttaatcagtg aggoacctat

ctecocegteg tgtagataac

atgataccge
ggaaggeccyg
tgttgccese

attgctacag

Atcccaacgat

tteggtecte
gecagoactge
gégtactcaa
gogtoaatac
aaécgttctt
taacccacte
tgagcaaaaa
tgaatactca
atgagcggat
tttccecgaa

aaaaataggc

gagaaccacg
agcgcagaag
aagcfagagt
gcatcgtggt
caaggcgagt
cgatogttet
ataattctet
ccaagtcatt
gggataatac
cgggecegaaa
gtgcacccaa
caggaaggca
tactcttect
acatatttga
aagtgecacc

gtatcacgag

cfctgacaca tgcagctece

agacaageccc gtcagggege
geggcatcag agcagattgt
ttaaaattcg cgttaaattt
gécaaaath éttataaatc
tggaacaaga gfccactatt

tatcagggeg atggeccact

6360

. 6420

6480
6540
6600
6660
6720

6780

16840

6900 -

6960
7020
7080
7140
7200
7260
7320

7380

7440

7500
7560
76204
7680
7740
7800 -
7860
7920



acgtgaacca tcacccaaat caagtttttt

gaaccctaaa gggagecccc gatttagage

asaggaaggg aagaaagoga aaggagcgge
gotgegegta accaccacac ccgeogegot

ttgctttgac gtatgeggteg tgaaataccg

aggegecatt cgecattcag getgegeaac

tegetattac gecagetgge gaaaggggga

ccagggtttt cccagtcacg acgttgtaaa

ttte

210> 24

211> 8410

<212> DNA

<213> Artificial

220>

<223> VLP_CHI 532 vector

400> 24 | .
gaattcccat tgcatacgtt gtatccatat

ccaacattéc cgcqatgttg acattgatta
gggtéattag ttcgtagqccAatatatggag
§cgccfggct'gaccgcccaa cgacccocge
atégtéacgc Cgatagggac.tttCGattéa
'.gccbacttgg’cagtacatca égtgtatcéf
gacggtaaat ggococgecty gcéttatgcc
tggcagtaca tctacgtatt agtcétcgct
atcaatgggc'gtggétagcg gtttgactea
- gtcaatgega gtttgttttglgpaccaaaat
tccgccccat>tgacgcaaat gggcggtégg
getegtttag tgaaccgtca'gatcgcctgg

agaagacacc gggaccgatc cagecteegt
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gggetegagg tgecgtaaag cactaaateg

ttgécgggga aagccggcga acgtggegag

cgctagggeg ctggcaagtg tagoggteac

taatgecgecg ctacagggcg cgtactateg
cacagatgeg taaggagaaa ataccgeatc
tgttgggaag ggcgategegt gogggectet
tgtgctecaa gecgattaag ttgegtaace

acgacggeca gtgaattcca tggtctcaac

cataatatgt acatttatat tggctcatgt

ttgagtagtt attaatagta atcaéttacg

ttcecgegtta cataacttac ggtaaatgge

ccattgacgt caataatgac gtatgttoce
cgtcaatgég‘tggagtattt acggtaaact
atgccaagta Cgccccctat'{gacgtcaat
cagtacatga ccttatgeega ctttootact
attaccatgg téatgcggtt ttggecagtac
cggggattic caagtcteca ccccatﬁééc
caacgggact ttccaaaatg tcgtaacaac
cgtgtacget gggaggtota tataagcaga
agacgecatc cacgetgttt tgacctccat

taacggtgga gggoagtgta gtctgageag

7980

8040

8100

8160
8220
8280
8340

8400

8404

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

780



tactogttege tgocgogege
tttccatgge tettttctee
ccaccatgga gtteatcccg
gggceccacg céotacaatt
ggcaactege ccagotgate
agéagcctcg cagaaatcgg
acgécccaaa gcaaaagaag
caggcogtag ggagagaatg
atgaaggcaa agiéatgggc
atétgaagggvaactatcgac
aatacgatct tgaatgtgea
cccacgagaa acccgageeg
- goeggtteac tatcccgacg
acaacaaagg acgggtégtg
ccctctccgf ggtgacgteg
aagagtggag cctegeecte
ctbagccgcc ttgcqcaccc
ttgaggacaa cgtgatgaga
ctccccaéqg ccaaagacge
gatatctagc teattgtect
_tggagégcat cagaaatgaa
tcgggataaa gacagatgac
Cgccag;gga cgeggageoga
ccgggaccat éggabacttt
gatttacgga cagcagaaag
ctgtgatagg tagggagagg

geacgtacgt goagagcacc
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gecaccagac ataatagctg
agtcaccgtc gtcgacacgt
acgcaaactt tctataacag
caagtaatta gacctagacc
tccgeagtca acaaattgac
aaaaacaaga
caaccaccac aaaagaagec
tgdatgaaaa ttgaaaatga
tacgcatgee tggtgggéga
aatgécgatc tggctaaact
cagataccgg tgcacatgaa
tactataéct ggcatcacgg
getgcageca agocgegaga
gccatcétcc taggaggggc
aacaaagaca tcgtcacaaa
coggtettegt gectgttgge
tgotgetacg aaéaggaacc
cocggatact accagetact
agtactaagg acaatfttaa
gactgeggag aaéggcattc
gcaacggacg gaacgetgaa
agccacgatt ggaccaaget
gecggattge ttgtaaggac
attctegece gatgcccgaé
atcagécaca catgcacaca
tteccactcte gaccacaaca

getgocactg ctgaggagat

agcaaaggoa

acagéctaac
gtgatcagat
aaggtaccaa
acgtccacag
catgegegeg
gaagaagcag
ggctcaaaag
ttgcatctte
taaagtaatg
ggectttaag
gtctgatgee
agcagfgcag
cagcggcaga
caacgaaggt
aattacccot

aaacactaca

Bgaaagcacc

aaaagcatcg
tgtctataaa
gtgocacage
aafccaggtc

gegetatatg

agactgttce
atcgoggeceg
ccccgaccct
aggcaggcte
gtacctcaac

gcgccgcaaa

aagaagaaac

gaagtcaage
éaaccagbac
cggtegteta
thaagttfé
tattcaggag
ccgatctteg
gecegeacgg
gagggageceg
ttccectgot
ttgegeatge
ctgaéttgct
gccacaagac
cctatogeat
tetttgeaga

gatagccata

ttcagcaccg tgcacgatca

aggagagacg ctgacagtgg
cccgttdcat catgaaccac
tggtaaagag ttaccttgea

agaggtgeoat atgcocccag

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



atactocctga
ggcagacggf
.-tgacaaccac
ctaatcacaa
accgtaaagg
aéécaagaaé
accétccgac

gggtgacaca

ggggcaacaa

gtecacccaca

ttgtgteget

tetgcgoace

tcotgeteag
»_cggcatafct
cogocttgat
cttttttage
tgatccogaa
ccatggtett
~ acatcacgtg
cagagtgcaa
catttatgte

cacatgtaga

/161

ccgeacgetg atgacgoage agtctggeaa cgtgaagatc acagttaatg

geggtacaag tgcaaCtgbg gtggetooge.

agacaaagtg atcéataact
gaattggcaa .tacaactcce
aaagatccac atcccattcc
ccctacagta acttacggaé
.actcttgtct taccgtaaca
caagaaggag gttaccttga
cgaaccatac aagtactgge
tgagataatc.ttgtacfatt
ggcoctegtte gtecttotst
gegeagatge attacaccat
éqtgctatgc tgcgtoagaa
atggaécgaa cagcagcccc
cgtoctgtec aactgtotea
cgtaatgage atcggtgece
cacggtggga-gtaccgtéta
ggagatggag ctacaatcag
cgagtécaéa actgtoatce
ggacaagage ctaccagact
EEgECEECEce tactgétttt

“gaaatctgaa tettgcaaaa

gcaaaattega
ctttagtecce
cattggcaaa

aaaaccaagt

tgegacagga.

cecgtgectac.

cgeagatgte

atgagCtgta

cgatggtggg
atgaattaac
cgaccaaggc
tgttetgett
aactcttece
acactgtgag
agactotigt
tecaccttgga
cctcecegta

éqagctgcaa

gcgacgcecga

cagagtttge

ccgeategge gtegecgaag ctecgogtee tttéccaagg

cctacgetaa cggtgaccat gecgtcacag taaaggacge

aagtggatcc aacgagggac

tcagtgcoat gctgcagtca"

gogcaacget gaactcgggg
cgtgacttge agagtgecaa
caccatgctg.ctgtatcctg
accaaattac cacgaggagt
tgagggtoty gaggtcactt
tacgaacggt actgctcatg
ccccactatg actgtagtca
cacagcagtg ggaatgtgtg
accaggagec actgttecot
ggccacatat tacgaégcfg
gcaggctctt atccogetgg
atgotgetgt aagaccctge
cécgtacgaa cacgtaacag
caacagaccg ggttacagcc

accaacactg tcacttgact

cgtgaagtge tgtgetacag

ggtctttactAggagtctacc
aaatacgcaa ttgagcgagg
atcggectac agagcccaca
aaacaacatt accgtagctg

caagtitgtc gtgggcccaa

tgtectocge ctggacacct tttgacaaca aaatcgtget gtacaaagec gacgtctaca

acatgéacta cccaqctttt gegcgoaggaa gaccaggaca atttggtgac attcaaagte

gtacaccgga aagtaaagac gtttatgcca acactcagtt ggtactacag aggecageoag

2460

2520

2580

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780

3840

3900
3960

4020



caggcécggt-acatgtacéa tactctcagg caccatctgg cttcaagtat tggetgaagg

aacgaggagce atdgctacag

_'taégagctgt aaattgegot
‘cotttactag ggttgtogat
gcactcactc ctcogacttt
.gtaaatgtge agtacattcg
tagaggggaa ctcccagetg
gegtgcaagt gtgctccaca
acatagtcaa ttacccagca
caatgtctte getecagaag
taattttaat tgfggtgcta
tgeocttetag ttgccagccé
aaggtegccac teoccactgtc
gtaggteteca ttctattelg
aagacaatag caggcatget
attgacccgg ttecctectgg
cctgtccacg cocctggttc
geggctecgee ttoaatccca
: gcccéccéaa ccaaacctag
aégtgcagag ggagagaéaa
attftaaggc catgatttaa
cttggegtaa toatggteat
acacaacata cgagccggaa
actcacatta attgqgttgc
getgeattaa tgaatcggcc
cgcttéctcg ctcactgact

.tocactcaaag gcggtaatac

212,/ 181

cacacggeac cgttoggtte
gtggggaaca taccaattte
geaccctety taacggacat
gggggcgtcg bcatcéicaa
atgaccaacg cogttaccat
caaatatcct tctcaacage
caagtacact. gcgcageege
tcacacacca qccttggggt
attacgggag gagtaggatt
tgegtgtogt ttageaggea
tetgttgttt gecectecce
ctttcctaat aaaatgagga
gegegtegee tegegcagea
geggatgegg tgggctotat
gocagaaaga agoagecaca
ttagttccag ccccacteat
cccgetaaag tacttggage
cctccaagaé tgggaagaaa
tgectccaac atgtgaggaa
ggccatcateg gectaagett
agetgtttee tgfgtgaaat
gcataaagte taaagcctgg
getcactgee cgetttocag
aacgegegge gagaggegst
cgetgegete ggtegticee

ggttatccac agaatcaggg

ccagattgeg acaaacccgg

catcgacata ccggatgegg
gtcatgcgaa gtaccagcct
atacacaget agcaagaaag
tcgagaagee gacgtagaag
cctggcaage gecgagttte
atgccacccf écaaaggacc
ccaggatata tccapaacgg
aattgttget gtigctgcct
ctaaggatct agatctgete
cgtgécttcc ttgaccotee
aattgcatcg cattgtetea
cagcaagges gageattees
gggtacccag gtgectgaaga
tcccctfctc tgtgacacac
aggacactca tagctcagga
ggtetetece' tocetcatea
ttaaagcaag ataggctatt
gtaatgagag aaatcétaga
gaaaggagat aggatccaag
tgttatcoge tcacaattce

ggigcctaat gagtgageta

vtcgggaaacc tetegtgeca

ttgegtattg ggegotette
ctgeggegag cggtatcage

gataacgcég'gaaagaacat

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
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gtgagcaaaa ggocagcaaa aggcdaggaa'ccgtaaaaag'gccgcgttgc tggogttttt

ccataggetc cgeeccocctg acgagecatca
aaacccgaca géabtataaa gataccaggc
tcotgttoog accotgecge ttaccggata
geocgotttet catagetcac getgtaggta
gctgggctétAgtgcacgaac cocccgttca
tcgtcttggg fccaacccgg taégacacga
'caggatfagc agagégaggt atgtaggegg
ctacggcfac actagaégaa‘cagtatttgg
cggéaaaaga gtfggtagct cttgatcege
ttttgfttgc aagcagcéga ttacgcgcaé
éttttctacg gegtetgacg ctcagtggaa'
gagattatca aaaaggatct tcacctagat
aatctaaégt atatatgagt asacttggtc
accfatctca’gcgatbtgtc.tatttcgttc
gataactacg atacgggagg gettaccate
accacgctca ccggcfccag-atttatbagc
cagaagtggt dctgcaactt tatccgecte
tagagtaagt agttcgecag ttaatagttt
cgtggtgtea cgctcgtcgi ttggtétggc
vgcgagttaca tgatccccca tgttgtgcaa
cgttgtcaga‘agtaagttgg ccgcagtgtt
ttctottact gteatgecat cogtaagatg
gtoattotga gastagteta tgoggogace

taataccgeg ccacatagea gaactttaaa

caaaaatcga
gtttccccet
cctgteogee
tectoagttcg
gcccgaccgc
ctfatcgcca
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaattéa
cctittaaat
tgacagttac
atcéafégtt
tggceccagt
aataaaccag
catccagtct
gogcaacgtt

tteattcage

’aéaagcggtt

atcactcatg
cttttctgtg
gagttgctet

agtgctoatc

cgctcaagtc agaggtggeg
ggaagetcce tegtgegete

tttotcectt cgggaagegt

gtgtaggteg ttogetccaa

tegcgeottat ceoggtaacta
ctggcagcég ccactggtaa

ttcttgaagt getggcctaa

ctgetgaage cagttacgtt‘

accgetggta géggtggttt

tctcaagaag afcctttgat_ j

cgttaaggga ttttggtcat
taaaaatgaa gttttaaétc
caatgcttaa tcagtgagge
goectgactce cogtegtgta
getgeaatga taccgégaga
écégccggaa gggecgageg
attaattgtt gccgééaagc
gttgccattg‘ctacaggcat
tccggttccc aacgatcaag

agctccttecg gtcctécgaf

gttatggeag cactgeataa

actggtgagt actcaaccaa
tgeccggegt -caatacggga

attggaaaac gttctfcggg

gogaaaactc tcaaggatct taccgctgtt gagatccagt togatgtaac ccactegtsc

accbaactga tbttcagcat cttttacttt caccagogtt tctgggtgag caaaaacagg

5700
5760

5820

- 5880
15940

6000

6060

6120

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020

7080

7140

7200

7260



aaggcaaaat gccgcaaaaa
- ctteocttttt caatattatt
.iétttgaatgt atttagaaaa
gecacctgac gtctaagaaa
cacgaggece tttoggeteg
gotcocgtte acgetoacag
gegcecgtoa gogggtette
gattgtacfg agagtgcace
aaatttttegt taaatcagqt
taaatcaaaa gaatagcccg
actattaagg aacgtggact
‘gccéctacgt gaaccatcac
aaatcggaac cctaaaggga
ggcgagaaag'gaagggaaga
ggtca;gctg cgcgtaacCa
ctatgettec tttgacgtat
cgecatcagge gecattegec
gectettege tattacgeca
gtaacgccag ggttttecca
ctcaactttc

210>
11>

212>
213>

25

8431

DNA
Artificial

<220>
<223

<400> 25

74

/ 161

agggaataag ggegacacgg aaatgttgaa

gaagcattta tcagggttat tetctcatga

ataaacaaat aggggttccg cgeacatttc

ccattattat
cgegtttegg
cttgteteta
gegeggtetog

ataaaattgt

cattttttaa

agatagggtt
ccaacgtcaa
ccaaatcaaé
gececcegatt
aagegaaagg
6cacacccgc
gbggtgtgaa
attcaggetg

gotggogaaa

catgacatta
tgatgacget
agoggatgec
gegotegctt
aaacgttaat
ccaataggcc
gagtgttett
agggégaaaa
ttttttgeee
tagagettga
agecgggcgct
cgogettaat

ataccgecaca

cgcaactgtt

gggggatgtsg

acctataaaa
gaaaacctct
gggagcagac
aactatgbgg
attttgttaa
gaaatcggea
ccagtttega
accgtctate
tcgaggtgcc
cggggaaégc
agggegeteg
gegeogotac
gatgegtaag
gggaagegce

ctgcaaggeg

gtcacgacgtAtgtaaaacga cggccagtea

VLP_VEEV VLP 518 vector

tactcatact
goggatacat
cccgaaaagt
ataggegtat
gacacatgca
aageccgica
catcagagca
aattcgcgtt
aaatccotta
acaagagfcc
agggegatgg
gtaaégcact
cggcgaacgt
caagtgtage
agggegogta

gagaaaatad

atcggtgege

attaagttgg

attccatggt

gaattcccat tgbatacgtt gtatccatat cataatatgt acatttatat tggetcatgt

ccaacattac cgecatgttg acattgatta ttgactagtt attaatagta atdaattacg

gegtcattag ttcatagecc atatatggag ttccgcgtta cataacttac ggtaaatgge

7320
7380
7440
7500
7560
7620
7680

7740

- 7800

1860
7920
7980
8040 |
8100
8160
8220

8280

8340

- 8400

8410

60
120
180



ccgocfggct gacegoccaa
atégtaacgc;caatagggac
gcccacttgg cagtécatda
gacggtaaaf ggecegeetg
tégbagtaca tctabgtatt
-atcaatggge gtegatageg
gtcaatggga~gtttgttttg
tccgccccat’tgacgcaaat
gctcgtttag tgaaccgtca
- agaagacacc gggaccgatc
tactogttge tgccgogeec
ttfccatggg tcttttctgc
ccacoatgtt ccegttccag
tcgeggccce gogeaggeoe
aggaattaac ccgctcgétg
aggggeocate cgptaataaa
hagggaégéa gaagaagaac
aggcacagaa tggaaacaag
tcatgaaatt ggaatctgac
-acgottgtet ggtoggageg
acgacgttct ggccgégctt
atgtgccaca gaacatgcgg
attacagetg gcatcafgga
gagttgegec caagegagac
cta{tgtgct'gggaggfgtg
acgagaaggg agttacegtyg

ccaccatgtg tctgctcgcg

cgacccecge

tttccattga

agtgtafbat
geattatgee
agtcateget
gtttgactea

goaccaaaat

gggcggtagg_

gatogeotge
cagccteegt
geccaccagac
agtcaccgte
ccaaigtatc

tggttececa

gctaacctga'

ccgaagaagg
caagggaaga
aagaagacca

qagacgttcc

aagttattea

aagacgaaga
gocgatacat
gcagtcéaat
agcggacgac
aatgaaggat

aagtatactc

aatgtgacgt tcccatgtge tcaaccacca atttgetacg
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ccattgacgt
cgtcaatggg
atgecaagta
cagtacatga
attaccatgg
cggegattte
caaEgEgact
cgtgtacget
agacgccate
taacggtéga
ataatégctg
gtcgacacgt
cgatgcagece
gaaccgacce
5gtt§éagcé
aggectecgea
agaaggctaa

acaagaaacc

caatcatgtt

ggoogatgoa
aagcatccaa
tcaaatacac
atgaaaatgg
ceattotega
ctaggécagc

cagagaactg

caataatgac gtétgttccc
tggagtattt acggtaaact
cgececotat tgacgtcéét
ccttatggga ctttectact
tgatgoggtt ttggcagtac

caagtctcca coccattgac

ttccaaaatg tcgtaacaac -

gegaggtcta tataagoaga

cacgotgttt tgacctocat

gegeagtgta gtetgageag

acagactaac-agactgttcc
gtgafcagat atcgoggceg
aatgecctat cgoaaccogt
ttttetggce atgeaggtec
acgecgggac gcgccaéctg
aaaacagaaa éggggaggcc

gacagggecg cctaatccga

aggcaagaga cagecgoatgg

ggaagggaag ataaacggcet
tgfggaaggc aagatcgaca
atacgatctt’gagfatgcag
ccatgagaaa cccpaaggct
gogtttcacg gtgccgaaag
taaccaggga cgggtegtog

cctttcagtc gtcatgtgga

cgagcaatgg tcactagtga

240
300
360
420
480
540
600
660
720
780

840

900
960
1020

1080

- 1140

1200

1260

1320
1380
1440
1500
1560
1620

11680

1740
1800



acagaaaacc
atgagetget
tgtttaatga

ggagetgeca

ttagacttoa

ceatgeggta
atacateteg
Gggcaggeea
tgccgtatga
acggagtaga
tcgagatgoa
gaggatccag
agtgtggceg
caaagaagga
aéaaactgcc
tggcagacgg
gatcagtgte
ctgatgagce

tcaccgaaaa
aggaaacagc
acagatacce
ccgttgcagc
ggétaacaCc
cccgegocga
tctggattea
gogtgtecte

" agéacgegac

coccgtgtcac

‘ttecagtcacc

agcagagact ttggccatge
ggaagcaget gttaagtgce
gtataagcta acgegecctt
tagtccaata gecaatcgagg
gacttcctog cégtatggcc
tgabatgcac gggaccatta
attgtgegatg
ctecatcace atggaattta
agtgaaattt aatcctgtag
gecaagegtge caagtctacg
cotcocggege tcagaagteg
gtgacacctc
cacaaagatc tccgagacca
geagtgcaga gcatatcégc
caaagcageg ggagecacct
caaatgcacc gtgcctctag
actgaaactg caccctaéga
tcactacacg cacgagctca
agggteggag tttgtatgeg
acccggaaat ccacatgggc
tatgtccacc atcctgggtt
étctacctgg ctgttttgea
taacgctagg ataccatttt
gaccacctgg'gagtccttgg
attgetgate cotctggoog

tgtogtgect tttttagtcea

cacgatgccg dgccaagogg gaatctogta taacactata gtcaacagag

76 / 161

tcagegttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattecte
aagagatacc
ggcécggtfa
agaaagattc
gcagagaacf
cacatgatge
acagcagttt
ctgateggac
tcaacé;géc
tgcagaacga
taaaaggaaa
caccagaacc
atccca#ata
tatctgaace
gaaaccacce
taccgcacga
tgtcaatttg
gé{caagagt
gtctggctgt
atcacctatg
cottgategt

tggcogecee

cgttgacaac ccgggoctacg
aaggagatcc accgaggage
afgcatcaga tegtgcagttg
cgacgggcac gacggttatg
cggcaactta aagggcagga
actacatcaa gtgtcactct
tttectgett gecaggtece
cgtcagacac toctgotogs
ctatactcat cccccagaac
acagaacaga ggagcttatg
ggtttﬁcttg agcggcteog
tagcgocctg gtggaatgeg
aaaacagttc agccagtgéa
taagtgggteg tataattctg

actgeatgtc ccattettge

tatgataacc ttcggtttca

tctaatcacc cgoccaacttyg
agctgttagg aattttaceg
gccgaaaagg ttttgggcac
ggtgataact cattattacc
tgecgecatt geaaccgttt
tgcgtgccta actecttace
getttgctee geecgeactg
gaacaataac caacagatgt
agtgactoege ctgcfcaggt

cgcaggegee ggegectacg

1860

1920

1980
2040
2100

2160

- 2220

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

2880

2940
3000

3060

3120 .

3180
3240
3300

3360

3420
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caggctacge accactccct atcagcataa caccaacaaa

tgaacttgga gtacgtcacc tgoccactaca aaacaggaat

getgeggatc tcaggaatge actccaactt acaggectga

cagggettta
aégtcagcaa
ataaagcgea
ttgtgactac
ctgcaggtec
gegagatcta
atataca@tb
agagacccaa

aatggaagaa

atacaaaccc

" tteccgacge

ctcttaacga
| ccagcéagtc
cagcagtcga
acédggagtt
chqgaaaga
tgtcaaaaac
taattggett
attéaggatc
ccgtgoette
aaattgeatc
acagcaageg
~ tgggtaccca

atccecttct

ccegttecatg
ggcctadgta
cacagectca

cgtgtatgtg

-getttecaca

taattatgat

cagaacagtc

‘agcaggagcg

agataaagcet -
cattogegeo
cttgttcace

gtgogtetat

‘aggcaagtge

gotaaccgag

caggctccaa

tggegtegtg catattgett
atgaaatctg acgactgcqt
gtgcaggcgt toctcaacat
aatggagaaa ctcctgtgaa
gottggacac cctttgatgg
tttectgagt atggégéagg
tcaagetetg atctgtatec
atbcécgtgc catacactca
ccatcattéa aétttaccgc
gaaaactgtg ctgtagggtc
aggétgtcag aéacaccgac
tettecgact ttegtegeat

goagtecatg tgccatcagg

gatcaagctg atacctacag
gegattcacca gocatcaaat
tgaacagtgc éaagtcttca
ttgcgacact gagaacécqc
tgcégatcat getgaageat

cacagtggga gaacactcta

tttcaatggg gtcaaaataa

caaaatogtg -cagtatgcee
acaaccagga gcatttggég

caataccaac otagtgctgc

ggcaccttcg ggttttgage.

ccctttogga
aattcoatta gectttgaca
actttcaggg gecgaatgcea
cgecacggto aagtadtcgg

gactgctacc ctaaaagaag

tgogaaatat

caagggtegg

atatgcacat -

cgactatcca

catatgttac

tttctogace

gtgcaaaggt

ccatattgtg acacacccte
cgogtggacg tggttaacat
ggtgctegget actattgtge
tagatctgct gtegccttcta
cttgaccetg gaagétgcca
geattegtetg agtéggtgtc
gegaggattge gaagacaata

getgctgaag aattsacceg

ctgtgacaca ccectgtecac

agtatcacgc ccaaacattt
cectgetege aggatcag¢§
ccatgtacgt getgaccaac
gttgccageo atetgttgtt
cteccactgt cctttcctaa
attctattct ggggestege
écaggcatgc,tgggéafgcg
gttcctecte ggccégaaag

geecetggtt

gcaaatatce

gattgfcacc
acagecgege
gtaattatta
cagaaacata

tegcccotece

taaaatgagg

gtgggecags
gtgggotcta

aagcaggcac

cttagttcca gecccactea

3480
3540
3600
3660
3720
3780

‘3840
3900
3960

4020
4080

. 4140

4200

4260
4320

4380

4440
4500
4560
4620
4680
4740
4800

4860

4920

4980

5040



taggacactc
cggtcteteoe
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatceg
gggtgectaa
gtcgggaaac
tttegogtatt
~ gotgoggega
' ggatéacgca
ggccgegtty
acgectcaagt
tggaagetee
ctttctecct
ggtegtaggte
ctgeogeetta
actggcagca
‘ gttcttgaag
»tctgctgaag
caccgetget
- atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgcfta

tgbctgactc
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atagctcagg agggctccgce cttcaatccb acccgctaaa gtacttggag

ctocctcate
gataggetat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgaget

ctgtegtgece

ggegcgotott

goggtatoag
ggaaagaaca
ctggogtttt
cégaggtggc
étcétgégct

tcgggaageg

ageccaccaa
taagtgcaga
aattttaagg
gettggegta
cacacaacat
aactcacatt
agctgeatta
ccgbttcctc
ctcactcaaa
tgtgagcéaa
tccatagget
gaaacccgac
ctcctéttcc

tggcgctttc

accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgageccgga
aattgcgtte
atgaatcgge
gotcactgac
gecggtaata
aggccagcaa
ccgececcect
aggactataa
gaccctgecg

tcatagctca

gttogcteoca agetgggetg tetgcacgaa

tcoggtaact

gecactggta

atcgtottga

acaggéttag

gtocaaccog

cagagcgagg

tggtggecta actacggeta cactagaaga

ccagttacct
agoggtegtt
gatcctttga
attttggtea
agttttaaat
atcagtgagg

ccegtegtet

tcggaaaaag
tttttettte
tettttetac
tgagattate
caatctaaag
cacctatcte

agataactac

tgctgcaatg ataccgegag aaccacgetc

agttggtage
caagcagcag
geggtotgac
aaaaaggatc
tatatatgag
agcgatctgf
gatacgggag

acoggetcca

gectecaaga
atgecctccaa
aggccatcat
tagotgtttc
agcataaagt
cgctcactec
caacgcgcgg
tegetgegot
cgettatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgetgtaggt
cecccegttc
gtaagacacg
tatgtaggce
acagtattte
tottgatcee
attacgcgca
gctcaétggar
ttcacctaga
taaacttget
ctatttegtt

gecttaccat

gatttatcag -

gtgggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa

gtaaagecctg

ccgetttcca

ggagaggcgg
cggfpgttcg
cagaatcagg
accgtaaaaa
aqaaaaatcg
cgtttcccee
acctgtecge
atctcagttc

ageccegacceg

acttatcgcc '

gtgctacaga
giétbtécgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tecttttaaa
ctgacagtté
catccatagt
ctggccecag

caataaacca

5100
5160
5220
5280
5340

5400

- 5460

5520
5580
5640
5700
5760

5820

5880

5940
6000
6060

6120

6180

6240

6300

- 6360

6420

- 6480

6540
6600

6660
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goccagecgga agggcggagc gocagaagtgg tcctgcaact ttatccgect ccatccagte

tattaattgt tgécgggaag
tgttgecatt gcfacaggca
ctccggttee caacgatcaa
tagcetectte ggtectecga
ggttatggcavgcacthata
gactggtgag tactcaacca
ttgcccggcg tcaatacggg
cattggaaaa

cgttettogg

ttcgatgtaa cccactogtg

ttetgegtea
gaaatgttega
ttgtetcatg
gogeacattt
aacctataaa
tgaaaacctc
- cgggagcaga
faactatgcg
tatfttgtta
cgaaatcgge
tocagttteg
aaccgtctat
gtcgagetec
acggggaaag
tagggogote
tgcgecgeta

agatgegtaa

gcaaaaacag
atactcatac
ageggataca
ccccgaaaag
aataggoegta
tgagacatgc
caageecgto
geatcagagce
aaattcgcgt
aaaatccott
aacaagagtc
cagggogatg
cgtaaagpac
ccggcgaacg
gcaagtgtag
6égggcgcgt

ggagaaaata

ctagagtaag tagttcgeca

teogtggtete acgetogteog

ggcgagttac atgatcc6cc

tegttgteag aagféagttg
attctcﬁtac.tgtcatgcca
agtcattctg agaatagtgt
ataataccge gecacatage
ggcgaaaact ctcaaggatg
cacccaactg‘atéttcagca
éaaggcaaaa tgccébaaaa

tettootttt tcaatattat

tatttgaatg tatttagaaa

tgccacctga
tcacgaggce
agcteeegtt

agggoegegte

‘agattgtact

taaattttig
ataaatcaaa
cactattaaa
geccactacg
taaétcggaa
tggegagaaa
cggtcacgct
actatgéttg

cegeatcagg

cgtctaagaa
ctttogeste

gacggtcaca

ageggetett

gagagtgcac
ttaaatcage
agaatégccc
gaacgtggac
tgaaccatca
écctaaaggg
geaagggaag
gegegtaace
ctttgécgta

cgecattege

gttaatagtt tgcgcaacgt

tttggtatgg cttcattcag
atgttgteca aaaaagoggt

geegeagtgt tatcactcat

tccgtaagat gcttttctgt.

atgeggegac cgagttgctb

agaactttaa aagtgctcat

ttapcgctgt tgagatocag
'tcttttactt tcaccagegt

aagggaataa gggCgacacg'

tgaagcattt atcagggtita

aataaacaaa taggggttce

accattatta tcatgédatt

gegegttteg gtgatgacee

gettgtetgt aageggatge

gecgggtgte ggggetggct

cataaaattg taaacgttaa

teatttttta accaatagge

gagatagggt tgagtgttgt:

tccaacgtca aaggecgaaa
cccaaatcaa gttttttege

agecccegat ttagagettg

aaagcgaaag gagcgggcgc'

accacacceg ccgogettaa

tgcggtgtga aataccgcac

cattcagget gegcaactgt

6720

. 6780

6840
6900
6960
7020
7080
7140
7200
7260
7320

1380

7440

7500
7560
1620
7680
7740
1800

7860

7920

7980

8040
8100
8160
8220
8280
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tgggaaggec gatogetece geoctottog ctattacgce agotggegaa aggeggatet - 8340

gctgcaaggc gattaagttg ggtaacgeca gggttttccc agtcacgacg ttgtaaaacg

acggccagtg aattccatgg toctcaacttt ¢

26
8431
DNA
Arti

<210>
Q211
2
Q13

<220>
<223>

<400> 26

ficial

VLP_VEEV VLP 519 vector

gaattcccat tgcatacgtt gtatccatat

ccaacattac
gggtpattag
cogoctggot
atagtaacgc
geccactteg
gacggtaaat
tggcagtaga
atcaatggge
gtecaatggega
tecegececat
getogtttag
agaagabacc
tactcgttgc
tttccatgge
ccaccatgtt
tegoggeece
‘aggaattaac

aggeggccatc

cgccatgtteg
ttcatageec
gaccgeccaa

caatagggac

cagtacatca

ggooccgeotg
tctacgtatt
gtggatageg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggacégatc
tgeecgegege
tottttetge
cccgttccag
gegeaggeoe

ccgctcgétg

cgctaataaa

acattgatta
atatatggag
CEacCCCCEs
ttteccattga
agtgtatcat
gecattatgee
aétcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgeoteg
cagecteogt
£0Caccagac
agtcaccgtc
ccaatgtate
tggttececa
goetaacctga

ccgaagaagg

pataatatgt
ttgactagtt
ttocgegtta
ccattgécgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cgggeattte
caacgggact
cgtgtacggt
agacgecatc
taacggtega
ataatagétg

gtcgacacgt

cgatgeagec

gaaccgacce

cgttcaagca

aggectcgea

acatttatat tggctecatgt

attaatagta atcaattacg

cataacttac ggtaaatgge

caataatgac gtatgttcocc

tggagtattt acggtaaact
cgecccctat tgacgtcaat
ccttatggga ctttectact
tgafgcggtt ttggcagtac
caagtoctcca ccccattgac
ttccaaaatg tcgtaacaac
gggaggtcta tgtéagcaga
cacgotgttt tgacctocat
gegcagtgta gtotgagoag
acagactaac agactgttcc
gtgétcaggt atcgoggeeg

aatgccctat cgecaaccegt

ttttetggeg atgecaggtge

acgecgggac gegecacctg

aaaacagaaa ggggggggccu

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
acgacgttct

atgtgccaca

attacagetg

gagttgggec
gtattgtgct
'acéagaaggg
ccaccatgtg
acagaaaace
atgagetget
tgtttaétga
ggagetgeca
v ttagacttca
ccatgoggta

atacatcteg

cggcaggesa

fgccgtafga
écggaétaéa
tcgagatgca
ccggaggatce
agtgtgecee
caaagaagga
acaaactgec

tegcagaceg

gaagaagaac
tggaaacaag
ggaatctgac
ggteggagee
gecegogett
gaacatgcgg
gcatcatgga
caagggagac

gegagetete

'agttaccgtg

‘totgotegeo

agcagagact
ggaageaget
gtataagcta
tagtccaata

gacttcctog

~tgacatgcac‘

ccegtgteac
ctccatcace
égtgaaattt
geaagegtge

cctcccgggc

ctcagtcacce

cacaaagatc
gecagtgcaga

Caaagcages

‘caaatgecace

caagggaaga
aagaagacca
aagacgttccb
aagttéttca
aagacgaaga
gccgatacat
gcaétﬁcaat
ageggacgac
aatgaaggat
aagtataétc
aatgfgacgt
ttggccatge
gttaagtgee
acgegeoctt
geaatcgage
cagtatggcb
gegaccatta
aftgtggatg

atggaattta

aatcctgtag

caagtctacg
tcagaagteg
gtgacacctc
tecgagacca

geatategge

ggagccacet
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agaaggctaa gacagggeog cctaatcoga

acaagaaacc

caatcatgtt

aggcaagaga

ggaagggaag

ggcocgatgea tgtggaagge

aagcatcocaa

tcaaatacac

atgaaaatgg

ccattctgga

ctaggacagc
cagagaéctg
teccatgtge
tcagcgttaa
ccggaaggaa
Qcatggccég
cagtaaagag
tggattecte
aagagatacc
gegcacggtta
‘agaaagattc
gecagagaact
cacatgatge
acagcagttt
ctgatgggac
tcaacaagac
tgcagaacga

taaaaggaaa

étacgatctt
ccatéagéaa
gcgtttCacg
taaécaggga
ccttteagte
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggeac
cggeaactta
actacatcaa
tttectgett
ggtcagacac
ctatactcat
acagaacaga
ggtttecttg
tagqgccctg
aéaacagttc
taéétgégtg

actgcatgtc

cagecgoateg

ataaacgget

aagatcgaca.

gagtatgcag
ccccaaggét
gtgccgaaag

cgegteeteg

gtoatgtega

tcactagtga

atttgetacg.

ccgggcfacg
accgaggage
tgtgcagtte
gacggttatg
aagggcagga
gtetcactet

gecaggtgece

tcctgctcgg‘

cccccagaac
ggagettatg
ageggeagtt
étggaatgcg
agccagtgca
tataattetg

ccattettge

gtgcctetag caccagaace tatgétaacc ttoggtttca

1200
1260
1320
1380 .
1440
1500
1560
1620
1689'~
1740
1800

- 1860

1920

1980

-~ 2040

2100
2160
2220
2280

2340 -

2400
2460
2520

2580

2640
2700
2760



gatcagtgtce
ctgétgagcc
tcaccgaaaa
‘aggaaacage
acagataccc
cogttgcage
ggctaacace
cccggéccga
tctggatteca
- gogtgtecty
agcacgegac
caggctacge
tgaacttéga
gotgogeate
caggggttta
aagtcagcaa
ataaag&gga
ttgtgactac
ctgoaggteoe
gggagatcta
atatacaatc
‘agagacbcéa
aatggaagaa
-atacaaaccc
ttéccgadgé
ctcttaacgé

ccagcaagtc

‘tatgtccace

‘cgtgtatgte aatggagaaa
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actgaaactg caccctaaga atcccacata tctaatcacc cgecaacttg

tcactacacg cacgagctca tatctgaacc
aggeteggag tttgtatggg gaaaccacce
acccggéaat ccacatggge taccgcacga
atcctgggtt tgtcaattte

gtctacctég ctgttttgea gatcaagagt

taacgctagg ataccatttt gtetggetst

gaccacctgg gagtcctteg atcacctatg

attgetgatc cctetggeee ccttgétcgt

tgtcgtgccf tttttagtca tggccggege

cacgatgecg agccaagegg gaatctcogta

accactccct atcagcataa caccaacaaa

gtacgtcacc tgccactaca aaacaggaat

tcaggaatge actccaactt acaggectga

cccgttcétg tgggetgety catattgott
ggcotacgta atgaa#fctg aogacfgcct
cacagcctca gtgeagecgt toctcaacat
} ctcctgtgaa
getttecaca gqttggacac cctttgateg
taattatgat tttcctgagt atggggeags
cagaacagtc tcaagetctg atctgtatec
agcaggageg atccacgtgc catacactca

agataaagct ccatcattga aatttaccge
cattcgegee gaaaactgtg ctgtagggte
cttgttbacc agggtgtoag aaacacqgéc
gtecgtetat tottccgact ttegtgegat

aggcaagtge gecagtccatg tgccatcagg

agctgtfagg
goccgaaaagg
ggtgataact
tgecgecatt
tgogteccta

getttectge

gaacaataac

agtgactcge
cgcéggcgcc
taacactata
gatcaagetg
ggattcécca
tgéacagtgc
ttgeogacact
tgoggatcat
cacagtggga
tttcaatgge
caaaatcgtg
acaéccagga
caataccaac
ggcaccttog
ccctttegea
aattccatta
acttteageg
cgecacggtce

gactgctace

aattttaccg
ttttgsgcac
cattattacc
goaaccgttt
actccttace
geeegeactg
caacagatgt
ctgcteaget
gecgcctacg

gtcaacagag

atacctacag

gocatcaaat
aaagtcttca
gagaacacce
getgaageat
gaacactcta
gtcaaaataa
cagtatgeog
gcéittggaé
ctagtggtgc
gettttgage
tgcgaaatat
gectttgaca
gecgaatgea
aégtaétcgg

ctaaaagaag

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



cagcagtoga. getaaccgag caagggtoge

acccgeagtt caggctccaa atatgeacat

ccccgaaaga

-

ccatattgtg

acacacccte

fgtcaaaaac cgogtggacg tggttaacat

taattegott

ggtgctggct

actattgtegg

‘attaaggatc tagatctget gtgocttcta

ccgtgcctfc
aaattgcatc
acagoaageg
tgggtacéca
._atccceottet
taggacactc
cggtetetee
attaaagcaa

agtaatgaga

tgaaaggaga

ttgttatcog
_ggetecctaa
gtcgggaaac
tttgogtatt
getgeggega
* ggataacgca
ggcogegttg
acgctcaégt
| tggaagctcb
ctttetecet

ggtgtaggtc

cttgaccctg
geattgtctg
ggaggatteg

getgetgaag

'ctgtgécaca

atagctcagg

‘ctoccteate

gataggétat
gaaatcatag
taggafcaaa
ctéacaattc’
tgagtgagct
ctgtegtece
geggcgetott
geggtatcag
ggaaagaaca

ctggegtttt

cagaggtgge gaaaccogac aggactataa .

ctegtgeget

togggaageg

gaaggtgeca

agtaggtgte

‘gaagacaata

aattgacccg
ccctgtecac
agggotoege
agcocaccaa
taagtgcaga
aattttaagg
écttggcgta
cacacaacat
aactcacatt
agctgcafta
ccgettocte
ctcactcaaa
tgtgaécaaa

tccataggot

ctectgttee

tggegottte
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cgactatcea
catatgttac
agtatcacge
ccctgotgeg
ccatgtacgt

gttgccagee

ctoccactgt:

attctattet
gcaggcatge
gttectectg
gcgcctggtt
cttcaatccs
accaaaccta
gggagagaaa
cdaigattta
atcatggtca
acgagccgga

aattgegtte

atgaatqggc

gotcactgac
ggcggtaata
aggccagcaa

. 66g6CCCoct

gaccctgeeg

tcatagctca

gttcgctcca‘agctgggctg tgtgecacgaa

tttetcgace geaaatatee
gtgcaaaggt gattegtcace

ccaaacattt acagccgcgg

-aggatcagec gtaattatta

gotgaccaac cagaaacata

atotgttgtt tgcccotcoce

cotttcctaa. taaaatgage

geggeEtege gteggecage
tegegatgog gtegecteta
ggCCagaaag aagcaggcac

cttagttcca geoccactea

acccgotaaa gtacttggag
gectccaaga gtgggaagaa
atgectccaa. catgtgagga
aggecatcat ggoctaaget
tagetgtttc c{gtgtgaaa

agcataaagt gtaaagectg

>cgctcactgc cogettteca

©aacgegcsy ggagageces

tegotgeget ngtdgttcg
cggttatcca cagaatcagg

aaggccagga accgtaaaaa

gacgagcatc acaaaaatcg

agataccagg cgtitccoce

cttaccggat acctgtecge
cgetgtaget atctcagtte

cccccecgtte ageccgaceg

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
actggoagcea
gttcttigaag
tcfgctgaag
caccgetggt
atctcaagaa
acgttaagge
ttaaaaatga
‘ccéatgctta
tgcctgactc
tgetgeaatg
gccagdcgga
tatfdattgt
tgttgccatt
§tccggttcc
tagotectte
ggttatggea
gactggteag
ttgeceggeg
- cattggaaaa
ttcgatgtaa
tfctgggtga
gaaatgttga
ttgtctcatg
gegeacattt
aacctataaa

tgaaaacctc

toogetaact atégtcttga
gocactggta acaggattag
tggtgeccta actacggeta
ccagttacct tcggaaaaag
ageggtegtt tttttgtttg
gatcctttga tcttttétac
atttteggtca tgagattatc
agttttaaat caatctaaag
atcagtgagg cacctatctc
cccgtegtet agataactac
ataccgcgag aadcacgctc
agggoogagc goagaagteg
tgccgegaag ctagagtaag
gctacaggcea tcétggtgtc

caacgatcéa ggcgagttac

ggtecteocga teogttgteag

gecactgeata attctcttac
tactcaacca agtcattctg
tcaatacggg ataataccgc

cgttcttege gecgaaaact

cccactcgte cacccaactg

gcaaaaacag gaaggcaaaa

84
gtccaaccég
cagagcgagg
cactagaaga
agttggtage
caagcagcag
geggtetgac
aaaaaggatc
tatatatgag
agogatotgt
gatacgggag
accggctcca
toctgcaact
tagttcgecea
acgectegteg
atgatcccce
aagtaagttg
tgtcatgeca
agaatagtgt
gecacatage
ctcaaggate
aicttcagca

tgocgeaaaa

/-161

gtaagacacg acttatcgec -

tatgtaggeeg gtgctacaga

acagtatttg gtatctgege

tcttgatecg gcaaacaaac

attacgegeca gaaaaaaagg
gctcagtgega acgaaaactc
ttcacctaga tocttttaaa
taaacttggt ctgacagtta
ctatttogtt catccatagt
gecttaccat ctggecccag
gatttatcag caataaacca
ttatcogect ccatccggtc
gttaatagtt tgcgcaaégt
tttggtategg cttcattcag

atgttgtegca aaaaageggt

gecgeagtgt tatcactcat

tocgtaagat gottttotet
atgeggegac cgagttgctc
agaactttaa aagtgcteat
ttacngtgt tgagatccag
tettttactt tcaccagegt

aagggaataa gggcgacacg

atactcatac tctteotttt tcaatattat tgaagcattt atcagggtta

agoggataca tatttgaatg
ccccgaaaag tgccacctga
aataggegta tcacgaggee

tgacacatgc agctccogtt

tatttagaaa
cgtctaagaa
ctttoggete

gacggtcaca

aataaacaaa taggggttcc
accattatta tcatgacatt
goegegttteg gtgatgacgs

gcttgtetgt aageggatge

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

7620
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_cgggagdaga caagccegtc agggogegte agegggtett

taactatgeg goatcagage agattgtact gagagtegcac

tattttgtta aaattcgegt taaatttttg ttaaatcage
cgéaatcggc aaaatccctt ataaafcaaa agaatagccc
tccagtttgg aacaagagtc cactattaaa gaacgtggac
aaccgtctgt cagggogatg goccactacg tgaaccatca
gtcgagéféc‘égtaqagcac taaatcggaa coctaaageg
anggéaa?g ccgg;géacg fggcgégaaa ggaagggaag
tagggcgctg gcaaétgtag cggtcacget gcgcgtéacc
igcgoqgcta cagggcgegt actatggtte ctftgacgté
agatgegtaa ggagagaata cpgcatcagg cgccattcgc
tegggaaggge gategetece gécctcttcg ctattacgce
,gctgcaaggc gattaagttg ggtaacg¢ca gggttttccd
.acggccagtg aattccatgg tctcaacttt c

@105 27

211> 8431

<212> DNA :

213> Artificial

<220>

<223> VLP_VEEV VLP 538 vector

<400> 27 .
gaattcccat tgcatacgtt gtatccatat cataatatgt

ccaacattac cgecatgttg acattgatta ttgacfagtt
- gggtcattag ttcatagecc atatatggag ttcegegtta
6cgcctggct gaccgeccaa cgacccccge ccattgacgt
atagtaacge caatagégac tttccatiga cgteaatesg
geccactteg cagtaéatca agtgtatcat atgccaagta
gacggtaaat gchchctg'gcattatgcc cagtacatga
tggcagtacé tctacgtatt agtbatbgct attaccatgg

atcaatggge gtggatageg gtttgactca cggggattte

ggogegtetc geggotgect
cataaaattg taaacgttaa
tcatttttta accaataggc
gagataggst tgagtgttst
tccaacgtcg aagggcéaaa
cccaaatcaa gttttttgge
agecccegat ttagagotte
aaagcgaaag gagcgggcgé
accacacccg ccgogettaa

tgoggtatga aatacegoac

cattcaggct gogeaactgt ~

agotggcgaa agggggatet

agtcacgacg ttgtaéaacg

acatttatat tggctcatgt

attaatagta atcaattacg

cataacttac ggtaaatgegc

caataatgac gtatgttccc

tggégtattt acggtaaact

cggcccctat tgacgtcaat
céttatggga ctticctact
tgatgeggtt ttggeagtac

caagtcteca ccécattgac

7680
1740
7800
7860

7920

- 7980

8040

8100

8160

8220

8280
8340
8400

8431

60
120
180

240

300
360
420
480

540



gtcaatggga
tccgcccbat
getogtttag
agaagacacc
taétcgttgc
tttccatgeg
ccaccatgtt
tcgeggecee
aggaattaac
agggeccate
aaggeaagaa
aggoacagaa
tcatgéaatt
acgottetgt
acgacgttct
atgtgccaca
attacagotg
gagttggggce
ctattgtgot
- acgagaaggg
ccaccatgtyg
acagaaaacc
atgagetget
tgtttaatga
‘ggagetgeca

ttagacttca

gtttgtttte
tgacgcaaat
tgaaccgtca
gggaccgatc
tgecgegege
tcttttcfgc
coccgttceag
ECECagECCe
ccgetegatg
cgetaataaa
gaaéaagaac
tggaaacaag
ggaatctgac
ggteggageg
ggocgegett
gaacatgegg

gecatcatgga

Gaagggagac

gegaggtety
agttacegteg

tetgotogee
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geaccaaaat caacgggact ttccaaaatg tcgtaacaac

gegeggtage
gatcgeotgg
caécctccgt
gocaccagac
agtcacecgte
ccaatgtate
tggttcccca
gctaaéctga
ccgaagaage

Caagggaaga

aagaagacca

aagacgttcc
aagttattca
aagacgaaga

geccgatacat

gcagtccaat

‘agcggacgac
aatgaaggat
aagtatactc

aatgtgacgt

agcagagact ttggecatge
ggaagcaget gttaagtgec
gtataagcta acgegecctt
fagtccaata gcaatcgaég

gacttectcg cagtatggcec

cgtgtacggt

agacgccate

taacggtgga

ataatagetg
gtcgacacgt
cgafgcagcc
gaaccgacce
cgttcaagea
aggectegea
agaagéctaa
acaagaaacc
caatcatgtt
ggccgatgcea
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacage
cagagaactg
teccatgtge
tcagegttaa
ccggaaggaa

acatggccag

cagtaaagag

tggaftcctc

ccatgoggta tgacatgecac gggaccatta aagagatacc

gggaggtcta
cacgetgttt
gggeagtgta
acagactaac
gtgatcagat
aatgccctai
ttttctegce
acgccgggac
aaaacagaaa
gacaggecce
agg&aagaga
ggaaggeaag .

tgtggaagegc

atacgatott

ccatgagaaa

tataagcaga
tgéccfccat
gtctgagoag
agactgttce
atcgeggeeg
cgcaaccht

atgcaggtge

gecgccacctg -

gggggaggcc
cctaatccga
cagcgcatgg
ataaacgget
aagatcgaca
gagtatgcag

ccccaagget

gegtttocacg gtgccgaaag
taaccaggga cgggtggtcg
cctttcagtc gtocatgtgga

cgagcaatgg tcactagtga

tcaacéacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggoac
cggeaactta

actacatcaa

atttgctacg
ccgggetacg
accgaggage
tgtgcagtte
gacggttatg
aagggeagega

gtgtcactet

600
660
720
780
840
900
960
1020

1080

. 1140

1200

1260

1320

1380
1440
1500
1560
1620

1680

1740

1800
1860
1920
1980
2040
2100

2160



atacatqtcg
cggcagegea
tgecogtatga
acggagtaga.
tcgagatgea
cagtcaccgt
gaggatcegg
caaégaaggé
acaaactgéé‘
tggcégacgg
gatcagtgte
ctgatgagcc
tcacégaaaa
aggaaécégp
| acagatacce
§cgttgcag§
ggctaacaéc
cecgggecga
totggattea
gcgtgfgctg
agcacgegac
caggctacge
tgaacttgga

gotgeggate

- caggggttta

cccgtgtcac
ctccatcace
agtgaaattt
gcaagbgtgc
cctoceggge
gacacctect
cacaaagatc
gcagtgcéga
caaagéégcg
caaatgcécc
éctgaaactg

tcactacacg

caccctaaga

/e

attgtegatg ggcacggtta
atggaattta agaaaéattc
aatcctgtag gcagégaact
céagtctacg cécatgatgc
tcagaégtgg acagcagttt
gatgggacta'gcgccctggt
tcogagacca tcaacaagac
goatategge tgcaéaacga
ggagecacct taaaaggaaa
gtgccfctag caccagaacd

atccoacata

,tatgataacc

cacgagctca

tatbtgaacc

tttectgett gcgaggfgcc
cgtoagacac tcotgotoge

ctatactcét cccecagaac

acagaacaga ggagettatg

getttocttg agoggoagtt

gegaatgeogag tgtggctocg
aaaacagttc agccagtgea
taagtggétg tataaftctg
actgcatgte ccattettec
tctaatcace

agctgttage

ttegetttca

cgecaacttyg

aggetgegag tttgtategg
a;océgaaat.ccacﬁtgggc
tatgtccacc atcctgggtt
gtctacctég ctgttttgca
taacgctagg ataccatttt
gaccacctgg gagtocttgg
attgctgate cotetggoeg
tgtogtgoot tttttagtca
cacgatgecg agccaagegg
accactcéct atcagcataa
gtacgtcacc tgeccactaca
tcaggaatgce actcﬁaactt

ccegttoatg tgggegtegts

géaaccaccc gccgaaaagg
- taccgcacga ggtgataaqt
tgtoaatttg tgccgccatt
gatcaaéagt igcgtgccta
gtctggotgt gotttgctsc
atcacctatg gaacaataéc
ccttgatégt agtgactcge
tggocggoge cgoaggegee
géatctcéfa taacactata
caccaacaaa gatcaagetg
aaacaggaat ggattcacca
acaggectga tgaacagtec

catattgctt ttgegacact

aagtcagcaa ggectacgta atgaaatctg acgactgeet tgeggatcat

. ataaagogca cacagectca gtgecaggegt toctcaacat cacagtggga

aattttaccg
ttttgggcac
cattattacc
goaacegttt

actécttacc

geccgeactg

caécagatgf
ctgcfcaggt
ggcgccfacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacacce
getgaageat

gaacactcta

+ 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
3780



ttgtgactac bgtgtatgtg
ctgcaggtce getttecaca
. gggagatcta taattatgat
afatacaatc cagaacagtc
' agagacccaa agcaggageg
aatggaagaa agataaagcf
atacéaaccc cattegegee
ttcccgacge cttgttcace
| ctcttaacga gtgegtgtat
ccégcaagtc‘aggcaagtgc
cagcagtcga getaaccgag
acccggagtt ééggctccaa
ccccgaaaga cocatattgtg
tgtcaaéaac cgegtggacg
taattggett ggtectgect
attaaggatc tagatctget
ccgtgccttc cttgaccectg
aaattgdatc gcéttgtctg
acagcaagge ggaggattge
tgggtacéca ggtgetgaag
atccccttct_ctgtgacaca
taggacactc atagctcagg
~cggtetetee cteccteate
attaaagcaa gataggetat
agtaatgaga gaaatcatag

tgaaaggaga taggatcaaa

ttgttatccg ctcacaattc

éatggagaaa
gettggacac
tttoctgagt
tcaagctotg
atccacgtgce
ccatcattga
gaaaactgtg
agggtetoag
tettecgact
gcagtccatg
caagggtoge
atatgcacat
acacacccte
tggttaacat
actattgtgg
gtgccticta
gaaggtgeca
agtaggtgte
gaagacaaté
aattgacceg
ccctgteccac

aggegcteocge

ageccaccaa:

taagtgcaga
aattttaagg
gettggegta

cacacaacat
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ctecctgtgaa tttcaatggg gtcaaaataa

cotttgateg
atggggeoage
atctgtatgé
catacactca
aatttaccge
ctgtaéggtc
aaacaccgac
ttegtegeat
tgccatcagg
cgactatc&a
catatgttac
agtatcacge
ccetgetggg
ccatgtacgt
gttgccagee

ctceccactgt

-attctattct

gcaggeatge
gtteoctectg
geecootgett
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
éfcatggtca

acgagccgga

caaaatogtg

acaaccagga
caataccaac
ggeaccttog
ccctttegga
aattccatta
actttcageg
cgccacggte
gactgetace
tttetegace
gtgcaaaggt
ccaaacattt
aggatcagce
getgaccaac
atctgttett
cctttectaa
ggggegteee
tggegatece
ggccagaaag
cttagttcca
acccgctaaa
gcctccgaga
atgectccaa
aggccatcat
tagetgttte

agcataaagt

cagtatgecg
gcattteggag
ctagfgctgc
gettttgage
tgcgaaatat
gectttgaca
gecgaatgea
aagtactcge
ctaaaagaag
gcaaatatce
gattgtcace
adagccgqgg
gtaattétta

cagaaacata

tgcccoctoce

taaaatgagg
gteggggcagg
gtggegcteta
aagcagecac
gecccactea
gtacttegag
gtgggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa

gtaaagectg

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
5400



89 / 161

gegtgectaa tgagtgaget aactcacatt aattgegttg cectcactge ccgctttcéa 5460
gtcgggaaac.ctgtcétgdc agctgeatta atgéatcggc caacgegegg ggagagecse 5520
tttgegtatt gggcgbtctt cegottcctc gotcactgac teogetgogct cggtcgttég 5580
| gctggggcga geggtatceag ctcacfcaaa gecegtaata cggttatcca cagaatcage 5640
ggatéécgca ggaaagaaca tgtgagcaaa aggccagcaa aaggecagga accgfaaaaa - 5700
ggccgcgttg‘ctggqgtttt tccatagget cegeccocct gacgagcqtc acaaaaatcg 5760
. acgotcaagt caéaggtggc gaaacccgac aégactataa aéataccagg_cgtttbcccp 5820
tggaagetce ctogtgoget ctoctgttcc gaccctgccg cttaccggat acctgtcoge 5880
ctttctbcbt‘tcgggaagcg tggdgctttc tcatagctcé cgoctgtaggt atctcégttc 5940
ggtgtaggtélgttcgctcca agctgggctg tgtgcacgaa cccdccgttc ageccgaccg 6000
ctgcgcctta‘tcgggtaact afcgtcttéa gtdcaacccglgtaagacacg acttatcgcé 6060
:actggcagca‘ggcaotggtavégaggattag cagagcgaég tafgtéggcg gtgetacaga 6120
gttettgaag tggtggecta actacggeta cactagaaga acagtattté gtatétgcgc 6180
.tctgctgaég ccagttacét tcggaaaaag agttggtagc tcttgatceg gcaaécaaaq 6240
caccgetget ageggtggtt tttttgtite caageagoag attacgegca gaaaaaaagg 6300
atctcaagaa gatcctttéa tettttotac ggggtctgab gctcégtgga acgaaaactc 6360
acgttaaggeg attttggtca tgagattatc aaaaaggatcAttcacctaga técttttaaa> 6420
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttget ctgacagtta 6480
cqaatgctta atéagtgagg‘cacctétctc agcgatctgt'ctatttcgtt catccatagt 6540
tgocctgacte coocgtegtgt agataactac-gatacgggag ggcttaccaf'ctggccccag 6600
tgctgcaatg ataccgcgag aaccécgctc accggctoca gatttatcag caataaacca 6660
gecagcogea agggccgage gcagaagfgg tectgeaact ttatccgcct>ccgtccagtc 6720
" tattaattgt tgccgggaag ctagagtaag tégttcgcca gttaatagtt tgegcaacgt 6780
tgttgocatt gotacagegca tcgtggtgtc acgctogtog tttggtafgg ctteattcag 6840
ctceggtteoe caacgatcaa ggogagttac atgatcccc§ atgtfgtgéa aggaagcggf "'6960
‘tagetectte ggtcctécga tegttgtcag aagtaagttg gccgcagtgt tatcactcat 6960
~ gettatggca goactgcata attctcttac tgtcatgeca tccgtaagat écttttcfgt 7020



gactggteag tactcaacca agtcattcig

ttgecoggeg
cattggaaaa
ttegatgtaa
tteteggetea
gaaatgttga
ttgtcteatg
gegeacattt
aacctataaa
tgaaaacctc
cgggagcéga
taactatgeg
tattttgtta
cgaaategge
tocagtttee
aaccgtctat
gtegaggtge
o
tagggcgctg
-tgcgdcgcta
agatgegtaa
tgggaaggec

getgeaagge

tcaatacggg ataataccgc

cgttettoge gecgaaaact
cccactegtg cacccaactg
gcaaaaacag gaaggcaaaa
atactcatac tottectttt
agcggataca tatttgastg
ccccgaaaag tgecacctga
aataggegta tcacgaggcc
tgaqacatgc agcetceogtt
caageoccgtc agggegegto
gcatcagage égattgtadt
aaattogegt taaatttttg
aaaatccott ataaatcaaa
aacaagagtc cactattaaa
cagggegatg gcccactacg
cgtaaagcac taaatcggaa

ccggcgaabg tggcgagaaa

'gcaagtgtag cggtcacget

cagggegogt actatggttg:
ggagaaaata_ccgcatcagg
gatcggtgeg gacctettcg

gattaagttg ggtaacgeca

920

agaatagtgt atgeggegac.

gccadatagcv
ctqaaggatc
atcttcagca
tgeccgeaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttegggte
gacggtcaca
agegggtett
gagagtgcac
ttasatcagc
agéatagccc
gaacgtggac
tgaaccatca
ccctaaaggg
geaagggaag
gegegtaace
ctttgacgta
cgcecattege
ctattacgec

gggttttece

acggccagtg aattccatgg tctcaacttt ¢

<210
Q1>
212>
213>

28

. 3750
DNA
Arti

ficial

/ 161

agaactttaa
ttaccgetet
tettttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gegegtttcg
gettgtotgt
ggogeetete
cataaaatte
tcatttttta
gagatagggt
tccaacgtca
cccaaatcaa
ageccocgat
aaagcgaaag
accacacccg
tgcggtgtga
cattcéggct
agetggegaa

agtcacgacg

cgagttegctc
aagtgctcat
tgagatccag
tcaccagegt
gggegacaceg
atcagggtta
taggggttce
téatgacatt
gtgatgacee

aagcggatgc

geggctegot

taaacgttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttgeg
ttagagctteg

gagegeecec

ccgegettaa

aataccgeac
gogeaactgt

agggggatgt

ttgtaaaacyg

7080
7140
7200
7260
7320
7380
7440

7500

© 7560

1620

7680 .

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

8431



<220>
223>

<400> 28

ategagttca tcccgacgea aact

' céacgcccta
ctogoccage
cctegeagaa
ccaaagcéaa

cgtagggaga

ggbaaagtga‘

aagggaacfa
gatcttgaat
gagaaaccog
ttcactatce
aaaggacgge
tecgtgetea

teggagocteg

- cocgecttgea

gacaécgtga
_caccgecaaa
-ctagcteatt
cgcatéagaa
ataaagacag
ECEEACECEE
accatgggac
acggacagea
ataggtageg

tacgtgcaga

caattcaagt
tgatctccgp
atcggaaaaa
agaagcaace
gaatgtgcat
tggéctacgc
tcgacaatge
gtgcacagaf
aggggtacta
cgacgggtec
tggtggcCét
cgtggaacaa

ccctdccggt

aattagacct

01 / 161

VLP_CHI 512 vector-CHIKV VLP

ttctat aacagaaggt accaaccccg accotgggco

agaccacgtc cacagaggca ggetgggeaa

agtcaacaaa ttgaccatgc gegcggtace tcaacagaag

‘caagaagcaa
accacéaaag
gaaaéttgaa
atgcctggtg
pgatbtggct
-accggtgeac

taactggcat

aggcagaaga
aagecggete
aatgattgcé
gggéataaag

aaactggoct

agcaggcgee
aa;agaagaa
tcttcgaagt
taatgaaace

ttaagegete

atgaagtctg»atgcctcgaa

cacggagcag tgecagtatte

aggcaageog ggagacageg geagaccgat

cgtoctagga
agacatcgte

cttgtgectg

ggggccaacg aaggtgcceg

acaaaaatta

ttggcaaaca

caccctgetg ctacgaaaag gaaccggaaa

tgagaccégg atacfaccag ctactaaaag

gacgcagtag

taaggacaat tttaatgtct

gtectgactg cggagaagge cattcgtece

atgaagcaac
atgacagcca
agegageces

actttattcet

gaaagatcag ccacacatgc acacaccogt

ggacggéacg ctgaaaatce

cgattggacc

attgcttgta aggacttcag

cgecegatge ccgaééggag

aagctgeget

agaggttcca ctctecgacca caacatggta

ccoctgageg
ptacattcgd
gcaccttgeg
catcgetgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtecac
agacgetgac
tccatcatga

aagagttacc

gcaccgctgc cactgetgag gagatagagg tgcatatgee

gcaaaacgac
gaaaccaégc
caagcatgaa
aggacatgtg

gfctaaatad

gtttacccac

aggaggoeogg
cttcgacaac
cacggcccté
agocgaagég
ctgétctcag
catgcttgag
ttgctétccc
aagaccatat
cgcattggag

geagategee

ccatacgeca

gatcac&égg
agtgggattt
éécacbtgtg
ttgcagcacg

cccagatact

60
120
180
240
300
360
0
480
540
600
660
720
780
840
900
060
1020

1080

1140
1200

1260

1320

1380
1440
1500



coctgaccgea cgetgatgac
gggoagacgg tgoggtacaa
gacaaagtga toaataactg
aattggcaat acaactccce
aagatccaca tccdattccc
cotacagtaa cttacggaaa
ctettgtett accgtaacat
dagaaggagg ftaécttgac
gaaccataca agtactggcc

gagataatct tgtactatta
’gcctcgttcg tgottetgte
cgcagaégca ttééaccata
ctgctatget gegtcagaac
tggaacgaac agcageccct
gtcctgtgca actgtctgaa
-gtaatgagca tcggtegccca
' acgétgggag taccgtataa
gagatggage tacaatcagt
gagtacaaéa ctgfcathc
gacaagagcc taccagacta
ggeggecgoet actgottitg
aaatctgaat cttgeaaaac
tcgecgaage tocgegtoct
ggtgaccatg ccgtcacagt
tggacacctt ttgacaacaa
ccaccttttg gcécaggaag

agtaaagacg tttatgccaa

gcagcagtce
gtgcaactge
caaaattgat
tttagtcceg
attggcaaac
aaaccaagtc
geggacaggaa
cgtgectact
gcagatgtot
tgagctgtac
gatggtegec
tgaattaaca
gaccaaggceg
gttcfggttg
actcttgeea
cactgtgage
gactecttgte
caccttggaa
ctcecegtac
cagctgcaag
cgacgecgaa
agégtttgca
ttaccaagga
aaaggacgce
aatcgtggtg
accaggacaa

cactcagtte

- 92 / 161

ggaggatcca
ggtggctcaa
cagtgccatg
cgcaacgetg
gtgacttgea
accatgetge
ccaaattace
gagggtoteg
acgaacggta
cccactatga
acagcagtgeg
ccaggageca
gecacatatt
caggetctta
tgetgeteta
gcg{acgaac

2acagacegg

acgtgaagat cacagttaat
acgagggact gacaaccaca
ctgcagtcac taatcacaag
aactcggggaAccétaaagga
gagtgccaaa agcaagaaac
tgtatcctga ccatccgaca
acgaggagtg getgacacac
aggtcacttg gggcaacaac
ctgcteatgg tcacccacat
ctgtagtcat tgtgtogete
gaatgtgtet gtgcgoaceg
ctgttecctt cotgetcage
acgaggctgc ggcatatcta
tdccgctggc cgeottgate
agaccctgge ttttftagcc
acgtaacagt gatcccgaac
catggtgtte

gttacagece

catcacgtgc

ccaacactgt bactfgacta
gféaagtgct gtggtécagc
gtotttactg gagtctaccc
aatacgcaat tgagcgagec
tcggccféca gagocoacac
aacaacatta 6cgtagctgc
aagttteteg tggecccaat
tacaaaggog acgtbtacaa
tttggtegaca ttcaaagteg

gtactacaga ggccageage

agagtgcaag

atttatgtge

acatgtagag

cgeoateggeg

ctacgctaac

gtecteogee
catggactac
tacaccggaa

aggcacggta

1560

1620

1680
1740
1800
1860
1920
1980
2040.
2100

2160

2220
2280

2340
2400
2460
2520
2580

2640

2700

2760
2820
2880
2940
3000
3060
3120
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catgtaccat actctcagge accatctggc ttcaagtatt ggctgaagga écgaggaggé
togotacage acacggqécc gttcgéttgc cagattgega qaaacccggt aagagctgta
aattgegotg tggggaacat accaatttcc atcgacatac cggatgegge ctttactagg
gttgtcgatg caccctctgt aacggacatg tcatgogaag tapcaécctg cactcactec
tccgactftg geggogtege catcatcaaa tacacagcta goaagaaagg taaatg{gca

gtacattcga tgaccaacge cgttaccatt cgagaagecg acgtagaagt agaggggaac

-toccagotge aaatatcctt ctcaacagec ctggcaageg cogagtticg cgtgcaagte

tgetccacac aagtacactg cgeagecgea tgecaccctc caaaggacca catagtcaat
tacccageoat cacacaccac cottggggtc caggatatat. ccacaacgge aatgtottsgg
gtgcagaaga ttacgggagg agtaggatta attgttgcteg ttgctgectt aattttaatt
gtgetgotat gegtgtegtt tageaggeac | | |

210> 29

211> 1250‘

212> PRT

<213> Artificial

- <220 . :
--<223> VLP_CHI 512 vector-CHIKV VLP

<400> 29

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

Arg Pro Trp Ala Pro Arg Pro Thr lle GIn Val lle Arg Pro Arg Pro
20 25 30 ‘

Arg Pro Gin Arg Gin Ala Gly GIn Leu Ala Gin Leu [le Ser Ala Val
35 40 45 :

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

Arg Lys Asn Lys Lys GIn Arg Gin Lys Lys GIn Ala Pro Gin Asn Asp
65 70 1 80

Pro Lys GIn Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys
85 90 v 9

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

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

3180

3240

3300
3360
3420
3480
3540‘
3600

- 3660

3720

3750
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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 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 P 185. 190

~ Ala Val GIn Tyr Ser Gly Gly Arg Phe Thr ile Pro Thr G!y Ala Gly
195 200 205 -

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

Val Ala 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 G{u
' 245 250 255

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

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

Giu 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 _ 315 320

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

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

‘Cys His Ser Pro lle Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp -
355 360 . 365 '

Gly Thr Leu Lys Ile GIn Val Ser Leu Gin }le 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
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05 410 415

Thr 1le fhr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
_420 : , T 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 Afa Ala Thr Ala Glu Glu lle Glu Val His Met
485 - - 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Mét_Thr GIn GIn Ser Gly Gly
' 500 505 - 510 ‘

Ser Asn Val Lys lle Thr Val Asn'Gly Gin Thr Val Arg Tyr Lys Cys
515 ] 520 _ 525 :

Ash Cys Gly Gly Ser Asn Glu_Gly Leu Thr Thr Thr Asp Lys Val lle
530 535 v 540

Asn Asn Cys Lys lle Asp Gln Cyé His Ala Ala Val Thr Asn His Lys -
545 550 - 555 v 560 -

Asn Trp Gin Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly
' 565_ ' ‘ 570 575

Asp Arg Lys Gly Lys lle His lle Pro Phe Pro Leu Ala Ash Véi'Thr
580 _ _ 585 ’ 590

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

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

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

Lys Lys Glu Val Thr Leu Thr Val Prd Thr Glu Gly Leu Glu Val Thr
645 - 650 655

Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin Met Ser Thr Asn
' 660 - 665 670 '

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

Leu Tyr Pro Thr Met Thr Val Val lle Val Ser Val Ala Ser Phe Val
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690 - 695 700

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

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

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

Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gin Gin Pro Leu Phe
o . 755 ‘ . 760 ' 765

Trp Leu Gin Ala Leu Ile Pro Leu Ala Ala Leu lle Val Leu Cys Asn
770 _ 775 780 ‘

‘Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala
85 790 795 800

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

‘Val Ile Pro Asn Thr Val Gly Val Pro Tyr Lyé Thr Leu Val Asn Arg
- 820 - 825 . 830

Pro Gly.Tyr Ser Pro Wet Val Leu G!u 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 lle Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Giu Cys Lys
865 _ 870 875 880

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

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr
900 805 o 910

Gin Leu Ser Giu Ala His Val Glu Lys Ser -Glu Ser Cys Lys Thr Glu
915 ' 920 , . 925

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

Arg Val Leu Tyr Gin Gly Asn Asn lle Thr Val Ala Ala Tyr Ala Asn
945 1950 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 lie Val Val Tyr Lys
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980 - 985 ' - 990

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

Gly Glh Phe Gly Asp lle GIn Ser Arg Thr Pro Glu Ser Lys Asp
1010 1015 1020

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

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

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

| Gly Cys Gin lle Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala
1070 - 1075 ' 1080 :

'Vél nyv Asn lle Pro lle Ser lle Asp Ile Pro Asp Ala Ala Phe
1085 1090 - 1095

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

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

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

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

- . Gly Asn Ser GIn Leu GIn lle Ser Phe Ser Thr Ala Leu Ala Ser
1160 . 1165 ' 1170 : .

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

Ala Ala Cys His Pro Pro-Lys Asp His lle Val Asn Tyr Pro'Ala‘
1190 v : 1195 1200

Ser His ThrvThr Leu Gly Val Glﬁ Asp fie Ser Thr - Thr Ala Met
1205 1210 - 1215

Ser Trp Val Gin Lys.lle Thr Gly Gly Val Gly Leu tle Val Ala
1220 1225 : 1230

Val Ala Ala Leu lle Leu lle Val Val Leu Cys Val Ser Phe Ser
1235 - 1240 1245 '

Arg His



1250
<210> 30
Q1>
Q1
213>

DNA
Arti

<220>

3756

ficial
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<223> VLP_CHI 532 vector-CHIKV VLP

<400> 30

. atggagttca toccgacgea aactttctat aacagaaggt

ccacgeceta
- ctegeccage
cctegeagaa
‘ccaaagcaaa
catagegaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaaccbg
ttcactatce:
aaaggacgge
tcogtegtea
tggagecteg
ccgccftgca
gacaacgiga
caccgccaaa
A'ctagctcatt
cecatoagaa

ataaagacag

caattcaagt
tgatcteege
atcggaaaaa
agaageaace
gaatgtgeat
tggegctacge
tcgacaatgce
gtgcacagat
aggggtacta
cgacgggtge
tggtggccat

cgtggaacaa

‘ccctecoggt

caccctgetg
tgagaccege
gacgoagtac
gtectgactg
atgaagcaac

atgacageca

aattagacct

agtcaacaaa

caagaagcaa

accacaaaag
gaaaattgaa
atgcctggtg
cgatetgget
accggtgeac
taactggcat
aggcaagece
cgtoctagga
agacatcgtc
cftgtgcctg
ctacgaaaag
ataqtaccag
taaggacaat

cggagaageg

ggacggaacg

cgattggacce

gecggacgogg agegageogg attgettgta

accatgggac

actttattcet

cgeccgatge

agaccacgte
ttgaccatgce
aggcagaaga
aagecggete
aatgattgca
ggggataaag
aaactggect
atgaagtctg
cacggageag
ggagacageg
ggggecaacyg
aéaaaaatta
tiggcaaaca
gaaccggaaa
ctactaaaag
tttaafgtct
cattegtegce
ctgaaaatcc
aagetgeget
aggacttcag

CcCgaaaggag

accéaccccg
cacagaggeca
gogeggtace
agcaggogee
aaaagaagaa
tcttegaagt
taatgaaacc
ttaageggte
atgcctcgaa
tgcagtatte
gcagaccgat
aaggtgeocg
cccotgaggg
ctacattcce
geaccttgeg
catcgctgac
ataaagecac
acagccctét
aggtctottt
atatggatag
caccgtgeoac

agacgetgac

accctggegee
gectgggcaa
tcaacagaag
gcaaéacgac
gaaaccagge
caagcatgaa
agcacatgig
gtctaaatac
gtttacccac
aggaggcceg
cttcgacéaé
cacggccétc
agccgaagag
ctgeteteag
catgettgag
ttgctétccc
aagaccatat
cgéattggag

gcagatcgee

ccatacgcca

gatcaccggg

agtggegattt

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
acggtgeggt
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga
aacaacgaac
ccacatgaga
toggtggoct
gcacggecgca
ctcégccfgc
tatctatgga
ttgatcgtce
ttagccgtaa
cCgaacacge
gtegttggaga
acgtgegagt

tgcaaggaca

99

/ 161

gaaagatcag ccacacatge acacacccgt tccatcatga accacctgtg

agaggttcca
gcaccgctgc
cgetgatgac
acaagfgcaa
aagtgatca5
ggcaatacaa
tccacatcec
cagtaactta
tgtettacce
aggaggttac
catacaagta
taatcttgta
cgttegtget
gatgcattac
tatgotgegt

acgaacagca

tgtgcaactg_

tgagcatcgg
tgggagtaﬁc
tggagétaca
acaaaactgt

agagectace

ctoctegacca caacatggta
cactgctgag gagatagagg
gcagecagtet ggcaacgtga
ctgcggtege tocggaagte
taactgcaaa étfgatcagt
ctccccttté gtcccgcgcé
attcccattg goaaacgtga
cggaaaaaac caagtcacca
taacatggéa caggaaccaa
cttgaccgtg coctactgagg
ctggccgeag atgtetacga
ctattatgag ctgtacceea
totgtogate gtggecacag
accatatgaa ttaacaccag’
cagaacgaqc'aaggcgcha,
geecetgtte fggttgcagg
tctgaaactc ttgecatget
tgcCcacactvgtgagcgcgt
gtataagact cttgtcaaca
atcagtcacc ttggaaccaa
catccdctcc ccgtacgtga

agactécagc tgeaaggtct

atgtgggece gegectactg cttttecgac gocgaaaata

gtagagaaat ctgaatcftg caaaacagag tttgeatcgg

tcggcgtcgg cgaagctecg cgtcctttad caaggaaaca

aagagttacc ttgcagcacg
tgcatatgec cccagatact
agatcacagt faatgggcag
gatccaacga~gggactgaca
gecatgetge agtcactaat

acgcfgaact cggggaccgt

cttgcagagf gocaaaagea -

tgotectgta toctgaccat

attaccacga ggagtgegte
gtctggaggt cacttgggegc
acggtactgc tcatggtcac
ctafgactgt agtcattgtg
cagtgggaat'étgtgtgtgc
gagecactgt tocotteotg
catattacga.ggctgcggca
ctettatcec getggocgeoe

gotgtaagac cctggetttt

acgaacacgt aacagtgatc

gaccgggtta cagecccatg

cacfgtcact tgactacate
agtgctgtgg tacagcagag
ttactggagt ctacccattt
cgoaattgag cgaggeacat
cétacagago ccacaccgcea

acattaccgt agctgectac

getaacggtg accatgecgt cacagtaaag gacgecaagt ttgtegtgeg cccaatgtce

1386

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



tocogeotgga
gactaécca§
ccggaaagfa
acggtacatg
ggaécétcgc
~gctgtaaatt‘
actagegttg
cactccteeg
tgtgcagtaé
gggaactcce
céagtgtgct
gicaattacc

tettgggtec

caccttttga
ctttfggcgc
aagacgttta
taccatactc
tacagcacac
gegetgteee
tégatgcacb
actttgegee
attcgatgac
agctgcaaat
ccacacaagt
cagcatcaca

agaagattac

caacaaaatc
aggaagacca
tgecaacact
tcaggcacca
gecaccgttc
gaacatacca

ctetgtaacg

cgtegecate

caacgecgtt
atccttctea
acactgoegea
caccaccott

gegaggagta

ttaattgtgg tgotatgogt gtogtttage

<210>
- Q2D
212>
213>

31
1252
PRT
Arti

<220>
<223>

<400> 31

ficial
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gtegtgtaca aaggogacet
ggacaatttg gtgacattca
cagttggtac tacagaggec
tctggottca agtattggoet
ggttgccaga‘ttgcgacaaa
atttccatcg acataccgga
gacatgtcat gcgaagfacc
atcaaataca cagctagcaa
accéttcgag aagcégacgt
acagecctgg caagogecga
geecgeatgee accctccaaa
geggtecage atatatccac
ggattaattg ttgbtgttgc

aggecac

VLP_CHI 532 vector-CHIKV VLP

ctacaacatg

aagtcgtaca
agcagdaggc
gaaggaacga
cccggtaaga
tgcggccttt
agectgeact
gaaaggtaaa

agaagtagag

gtttegegte:

ggaccacata

aacggcaatg

tgoccttaatt

Met Giu Phe |le Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro

1

5

10

15

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

20

Arg Pro Gin Arg GIn Ala Gly GIn Leu Ala GIn Leu |le Ser Ala Val

35

25

40

30

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

- 10

15

80

3000
3060
3120
3180

3240

3300

3360

3420
3480
3540
3600
3660
3720

3756
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Pro Lys Gin Lys Lys 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 Giu Asn Asp
100 ‘ - 105 110

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

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr lle
130 ' 135 - B 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 B 185 . - 190

Ala Val Gin Tyr Ser Gly Giy Arg Phe Thr lle Pro Thf Gly Ala Gly
: 195 200 205 :

Lys:Pro Gly Asp Ser Gly Arg Pro lle Phe Asp Asn Lys ny Arg Val
210 . 215 220

Val Ala lle Val Leu Gly Gly'AIa 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 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
25 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 Aép Cys Gly Glu Giy His Ser
340 345 - 350

Cys His Ser Pro Ile Ala Leu Glu Arg Ile Arg Asn Giu Ala Thr Asb
355 360 : 365 ’
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Gly Thr Leu Lys Ile Gin Val Ser Leu Gin lle Gly lle Lys Tht_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 o 410 415

Thr lle-Thr Gly Thr Met Gly His Phe lle Leu Ala Arg Cys Pro Lys
~ 420 ~ 425 430

Gly Glu Thr Leu Thr Val Gly PhebThr 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 Gin His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 ‘480

Tyr Val Gin Ser Thr Ala Ala Thr Ala Glu Giu Ite Glu Val His Met
485 _ 490 B - 495

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

Val Lys tle Thr Val Asn'GIy Gin Thr Val Arg Tyr Lys Cys Asn Cys
’ 515 520 525

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

Val 1le Asn Asn Cys Lys Ile Asp Gin Cys His Ala Ala Val Thr Asn
545 550 B85 560

His Lys Asn Trp GIn Tyr Asn Ser Prd Leu Val Pro Arg Asn Ala Glu
565 Y/ ¢ : 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 G!n 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 Giu Gly Leu Gfu
645 650 655
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Val.Thr Trp Gly Asn Asn Glu'Pro Tyr Lys Tyr Trp Pro Gln'Met Ser.
660 665 _ 670

Thr Asn Gly Thr Ala His Gly His Pro His Glu ile 1le Leu Tyr Tyr
- 675 © 680 685

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

Phe Val Leu Leu Ser Met Val Gly Thr Ala Val Gly Met Cys Val Cys
705 710 ; 715 720

Ala Arg Arg Arg Cys llevThr Pro Tyr Glu Leu Thr Pro Gly Ala Thr
725 , 730 735 -

Val Pro Phe Leu Leu Ser Leu Leu Cys Cys Val Arg Thr Thr Lys Ala
740 45 750

Ala Thr-Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gln an-Prb
755 ' 760 765

Leu Phe Trp Leu Gin Ala Leu Ile Pro Leu Ala Ala Leu lle Val Leu
170 , 775 780

Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe
785 % . % 800

Leu Ala Val Met Ser lle Gly Ala His Thr Val Ser Ala Tyr Glu His
. 805 o - 810 : 815

Val Thr Val ile Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val
' 820 826 . 830

Asn Arg Pro Gly Tyr Ser Pro Met Val Leu Glu Met Glu Leu GIn Ser
835 840 845

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

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

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

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

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

Thr Glu PhekAla Ser .Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala
930 : 935 940
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Lys Leu Arg Val Léu Tyr Gin Gly Asn Asn lle Thr Val Ala Ala Tyr
045 . _ 950 955 - 960

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

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

:Tyr'Lys Gly Asp Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gi
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 Gln lle Ala Thr Asn Pro Val Arg Ala Val Asn
1070 - . 1075 1080 '

Cys Ala Val Gly Asﬁ flelPro Ile Ser lle Asp lle Prb Asp Ala
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 Gly Gly Val
1115 1120 1125

"Ala lle Ile Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala Val
o o 13 1140

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

Val Glu Gly Asn Ser Gin Leu GIn Ile Ser Phe Ser Thr Ala Leu
1160 1165 1170

Ala Ser Ala Glu Phe Arg Val Gln Val Cys Ser Thr Gin Val His
175 . 1180 v o 118b

- Cys Ala Alé 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 tle Ser Thr Thr
- 1205 1210 1215
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Afa Met Ser Trp Val Gin Lys 1le Thr Gly Gly Val Gly Leu lle

1220

1225

1230

Val Ala Val Ala Ala Leu lle Leéu lle Val Val Leu Cys Val Ser

1235

Phe Ser Arg His
1250 :

<210>
211>
212>
213

32

3771

DNA
Artificial

<220>
<2z

<400> 32

1240

VLP_VEEV VLP 518 vector-VEEV VLP

_atgttcccgt tccageccaat gtatcogatg cagccaafgc

. geceogegea ggoectgett cccocagaace gaccottttc

ttaacceget cgatggctaa

ccatccgeta ataaaccgaa

cctgacgtte

gaaggagece

aagecaacgcee

tcgoaaaaac

aagaagaaga agaaccaagg gaagaagaag gctaagacag

cagaatggaa acaagaagaa
aaattégaat ctgacaagac
tetetaetog gagegangtt
gttetggoeg cgcttaagac
ccacagaaca tgogggecga

k‘agctggcatc atggagcagt

ggggccaage gagacagegg

gtectezgag gtetgaatea
aagggagtta ccgtgaagta
atgtgtetge tcgecaatgt
aaabcagcag agactttgge
ctgcfggaag cagetgttaa

aatgagtata agctaacgeg

gaccaacaag

gttcccaate
attcaggccg
gaagaaagca
tacattcaaa
ccaatatéaa
chécqcatt
aggatctagg
taotccagag
gacgttccca
catgctcage
gtgccoogea

cccttacatg

daaccaggea
atgttggaag
atgcatgtesg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataace
acagccottt
aactgegage
tgtgctcaab
gttaacgttg
aggaaaagga

gecoagatgea

1245

cotatogcaa
tggegatgea
EEEACECECO
agaaagggege
ggccgcctéa
agagacageg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca

tcacggtgcd

cccgttégcg
getgcageaa
accfgagggg
ageccaageg
tcecgaaggea
catggtéatg
cggctacget
cgacaacgac
tgcagatgtg

aggotattac

gaaaggagtt

agggacgget getogotatt
cagtcgtcat gtggaacgag
aatggtcact agtgacbacc
caecaatttg 6tacgacaga

acaacccggg ctacgatgag

gatccaccgé ggagetgttt

tcagatgtgc agttgggagc

60
120
180

240

300
360
420
480
540
600

660

120

780
840
900
960
1020

1080



tgbcatagtc
cttecagactt
bbcggtatgaca
tctegeceogt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctce
tccagttcag
ggoggeacaa
aaggagcagt
» ctg§ccaaag
gacggcaaat
gtgtcactga
gagectoact
gaéaaagggt
acagcacccg
taccctatgt
geagegtecta
acacctaacg
geccgagacca
attcaattge
tgotgtetog
gegaccacga
tacgcaccac
ttggégtaqg

ggatctcagg

caatagcaat
cctecgeagta
tgcacgggac
gtcacattgt
tcaccatgga
aatftagtcc
cgtgccaagt
cgggctcaéa
tcaccgtgac
agatctccga
geagagcata
cagcgggage
geacegtgce
aactgecaccc
acacécaqga
gegagtttgt
gaaatccaca
ccaccatect
cetgectgtt
c;éggatacc
cctgggagte
tgatccctet
tgeotttitt
fgccgagcca
tccctatcag
tcacctgeca

aatgcactce

cgaggoagta
tggoctggat
cattaaagag
ggatgggcac
gtttaagaaa
tegtaggcaga
ctacgcacat
agtggaqagc
acctcctgat
gaccatcaac
tcggetgcag
caccttaaaa
tctagcaccé
taagaatcce
goteatatct
atggggéaac
tggectaceg
ggéfttgtca
ttgecagatca
attttgtete
ctiggatcac
ggccgecttg
agtcatggeo
agcgggaate
cataacacca
ctacaaaéca

aacttacagg
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aagagogacg ggcacgacgg ttatgttaga

tectecggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
gegactageg
aagacaaaac
aacgataagt
ggaaaactge
g#acctatga
acatatctaa
gaaccagotg
cacccgeoga
cacgaggtsga
éfttgtgccg
agagttgcgt
gotgtegettt
ctatggaaca
atcgtagtga
EECECCECag
tcgtataaca
acaaagatca
ggaatggatt

cctgatgaac

acttaaaggg
atcaagtgtc
tgcttecoag
gacactcctg

ctecatcccee

‘acagaggage

dcttgagcgg
ccoctggtgga
agttcagcca
gggtgtataa
atgteccatt
taaccttegg
tcaccegeca
ttaggaattt
aaaggtttteg
taactcatta
ccattgcaac.
gcctaaétcc
gctgcgcécg
a{aaccaaca
ctogectget
gogeegeogc
ctatagtcaa
agctgatacc
caccagccat

agtgcaaagt

caggaccatg

actctataca

gtgeccgeca
cteggtgeceg
agaacacgga
ttatgtcgag
ctccggagga
atgegagtsgt
gtgcacaaag
ttetgacaaa

cttgctggea

tttcagatca’

acttgetgat
taccgtcace
ggcacaggaa
ttaccacaga
cgtttecgtt
ttaccggcta
cactgecogg
gatgttotgg
caggtgegty

ctacgagcac

cagagcagge -

tacagtgaac
caaatgetge

cttcacaggg

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 teatgtgees tggtécétat tgottttgeg acactgagaa cacccaaétc
agqaaégcct acgtaatgaa atctga#gac tgccttgcgg atcétgctga agcatataaa
gegeacacag ccotcagtgea ggogttecte aacgtcacag'tgggagaaéa ctctattgteg
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgea
- ggteogettt coacagettg gacacccttit gatcgcaaaa {cgtgcagta tgocgeggag
-atctataatt gtgattttcc tgagtatgeg gecaggacaac caggagqatt tggagatata
.caatccagaa cagtctcaagvctctgatctg tatgccaata ccaaéctagt gctgcagaga
cccaaagcag gagcgétcca cgtggcatac actcaggcac cttcggéttt tgagcaatgg
aagaaagata aagctccatc éttgaaatft accgbccctt fbggatgbga aatatataca

aaccccattc gecgecgaaaa ctgtgctgta gggtcaattc cattagectt tgacattcce

gacgoeettgt tcaccagggt glcagaaaca ccgacacttt cagcggccga atgqactctt‘

aacgagtgcg tgtattettc cgactttggt gegatcgeca cggtcaagta ctoggoccage
aagtcaggca'agtgcgcagt coatgtgcca tcagggactg ctaccctaaa agaagcagca
gtegagotaa cogagcaagg gtoggegact atccatttct cgaccgcaaa tatccacceg

gagttcagge tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccceg

aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacage cgoggtgtea

aaaaccgogt ggacgtggtt aacatccctg ctgggaggat cagecgtaat tattataatt
ggcttggtee tggotactat tgtggccatg tacgtgctea ccaaccagaa acataat
Q10> 33

211> 1259

<212> PRT

213> Artificial

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

400> 33

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
200 - 25 30 ;

Phe Leu Ala Met GIn Val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 : 40 ' 45 -

2760

2820

2880

2040
3000
3060
3120
3180

3240

3300
3360
3420
3480
3540
3600
3660
3720

3717
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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 GiIn Lys Gin Lys Gly Gly Gly Gln Gly
65 70 .75 80

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

Asn Pro Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 : 110

Gly Lys Arg Gin Arg Mét Val Met Lys Leu Glh Ser Asp Lys Thr Phe
115 120 . 125

- Pro lle Met Leu Glu Gly Lys e Asn Gly Tyr Ala Cys Val Val Gly
130 ‘ 135 - 140

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

Vall Leu Afa Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

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

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

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

Asp Ser Gly Arg Pro 1le Leu Asp Asn GIn Gly Arg Val Val Ala lle
225 230 235 A 240

- Val Leu Gly Gly Val Asn le'u Gly Ser Arg Thr Ala Leu Ser Val Val
245 250 - 255

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

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

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

Thr Leu Ala Met Le 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
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Glb 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 tle Lys Glu lie Pro Leu His Glh Val
405 - 410 - 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Iie Val Asp Gly His Gly Tyr
420 - 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser lle Thr Met Glu Phe B
4% 440 - ~ - 445

Lys Lys Asp Ser Val Arg His Sef 09s 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 Gln,Vél Tyr Ala His Asp Ala GIn 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 Gly Gly Ser Ser Ser Val Thr Val Thr Pro
- 515 v 520 525

bPro Asp Gly Thr Ser Ala Leu Val Glu Cys Glu Cys ély Gly Thr Lys
530 ¢ - 535 - b40 .

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

Lys'G!u GIn Cys Arg Ala Tyr Arg Leu Gin Asn Asp Lys Trp Val Tyr
565 570 7 575

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 lle Thr Arg Gin Leu Ala Asp
625 630 » 635 , 640

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

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

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

Leu Pro His Glu Val 1le Thr His Tyr Tyr His Arg Tyr Pro Met Ser
690 o 695 700

Thr 1le Leu Gly Leu Ser lle Cys Ala Ala Ile Ata Thr Val Ser Val
705 710 715 : 720

Ala AIa 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 N L1

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

Asp His Leu Trp Asn Asn Asn Gln GIn Met Phe Trp {le Glh Leu Leu
770 775 780

1le Pro Leu Ala Ala Leu lle Val Val Thr Arg Leu Leu Arg Cys Val
785 790 795 - 800

Cys Cyé Vél Val Pro Phe Leu Val Met Ala Gly Ala Ala Gly Ala Gly
805 810 815 7

Ala Tyr Glu HIS Ala Thr Thr Met Pro Ser Gin Ala Gly 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 Pro Thr Val Asn Leu Glu Tyr Val
850 . 855 860

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala lle Lys Cys Cys
865 . 870 v 875 880

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

Val Phe Thr'GIy Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 905 910
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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 Hls Ald Glu Ala Tyr Lys Ala His Thr Ala

Ser
945
Thr
Lys
Lys

Tyr

Thr

Gln

Pro

Lys

Arg

e

Ser

Phe

-~ Lys

. Ala

Ser

930

0% 940

Vél GIn Ala Phe Leu Asn |le Thr Val Gly Glu His Ser ile Val

950

955 960

Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val

965

970 975

Ile Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg

980

lle Val GIn Tyr Ala Gly Glu

. 995

Gly Ala Gly Gln Pro

1010

Val ~ Ser Ser Ser Asp
1025

- 985 890

1le Tyr Asn Tyr Asp Phe Pro Glu
1000 - 1005 -

Gly Ala Phe Gly Asp Ile Gln Ser Arg
1015 | 1020 |

Leu Tyr Ala Asn Thr Asn Leu Val Leu
1030 1035

Arg Pro Lys Ala Gly Ala lle His Val Pro Tyr Thr GIn Ala

1040

Ser Gly Phe Glu Gin
1055

Phe Thr Ala Pro Phe
1070

Ala Glu Asn Cys Ala
1085 .

Pro Asp Ala Leu Phe
1100 ‘

Ala Ala Glu Cys Thr
1115

Gly Gly I1e Ala Thr

1130

Cys Ala Val His Val
1145_

Ala Val Glu Leu Thr
1160 .

Thr Ala Asn (le His
1175

1045 : 1050

Trp Lys Lys Asp Lys Ala Pro Ser Leu

1060 1065

Gly Cys Glu lle TyrvThr Asn Pro lle
1075 1080

Val Gly Ser lle Pro Leu Ala Phe Asp
1090 1095

'Thr Arg Val Ser Glu Thr Pro Thr Leu

1105 1110

Leu Asn Glu Cys Val Tyr Ser Ser Asp
1120 1126

Val Lys Tyr Ser Ala Ser Lys Ser Gly-
1136 , 1140

Pro Ser Gly Thr Ala Thr Leu Lys Glu
150 1155

Glu Gin Gly Ser . Ala Thr |le His Phe
1165 . 1170

Pro Giu Phe Arg Leu Gin lie Cys Thr
1180 : 1185
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- Ser Tyr Val Thr Cys Lys Gly . Asp Cys His Pro Pro Lys

1190

1195

1200

Ite Val Thr His Pro Gin Tyr His Ala GIn 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 lle lie Ile Gly Leu Val Leu Ala Thr

1235

1240

1245

Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn

1250

34

3777

DNA
Artificial

<2105
Q211
Q12>
AR

- <220
- <223>

<400> 34
atgtteccgt tccagccaat

gocccgogea ggooctggtt
ttaacccget cgatggotaa
ccatccgeta ataaaccgaa
aagaagaaga agaaccaage
cagaatggaa acaagaagaa
aaattggaat ctgacaagac
tgtétggtcg gagggaagtt
gttetgegocg cgottaagac
ccacagaaca tgegggecga
» agetggoatc atggagoagt
gggeccaage gagacagegg
gtectegeag gtetgaatea
aagggagtta cogtgaagta

atgtgﬁctgc togccaatgt

1255

VLP_VEEV VLP 519 vector-VEEV VLP

gtatcogate cagccaatec
ccccagaace gaccotttte
cctgacgttc aagcaacgee
gaaggaggcc tcgcaaaaac
gaagaagaag gctaagacag
gaccaacaag aaaccaggca
gttoccaate atgttggaég
attcaggccg atgcatgteg
gaagaaagca tccaaatacg

tacattcaaa tacacccatg

ccaatatgaa aatgggegtt.

acgacccatt ctggataacc
aggatctagg acagcccttt
tactccagag aactgcgagc

gacgttccca tgtgcotcaac

cotatcgcaa

tggegatgea
gggacgegce
agaaaggges
ggeegectaa
agagacagog
gegaagataaa
aaégcaagat
atcttgagta
agaaacccca
tcacggtggc
agggacgegt
cagtegteat
aatggtcact

caccaatttg

Asp His
Ala Ala
Gly Gly

Ile Val

cocgtteegcg
ggtgcaggaa
acctgaggeg

aggccaaggg

tccgaaggea

catggtcatg

cggotacget

cgacaacgac

tgcagétgtg
aggctattac
gaaaggagtt
ggtcgctaft
gtggaacgag
agfgaccacc

ctacgacaga

60
120
180
240
300
360

420

480
540

600

660
120 -
780
840

900



aaaccagcag agactttgge catgctcage

ctgetggaag
aatgagtata
tgccatagtc
~ cttcagactt
cégtatgaca
tcteogeeogt
ggggactcga

tatgaagtza

gtagagcaég

atgoacctce
ggatcctcaé
ggeggcacaa
>aégéagcagt
_ ctécccaaag
.gacggcaaat
gtétcadtga
gagcoteact
gaaaaégggt
acagcacccg
taccctatgt
gcagcgtcta
acacctaacg
gccgagacca
attcaattge

tgctgtgteog

cagctgtiaa
agctaacgoeg
caatagcaat
cctegeagta
tgcacgggac
gtoacattgt
tcaccatgga
aatttaatcc
cgtgccaagf
cgegetoaga
tcaccgtgac
agatctccga
gcagagcata
cagcggegage
gcaccgtgoc
aactgoaccs
acacgcacga
gggagtttgt

gaaatccaca

gtgeeecgga
cccttacafg
cgaggeagta
tggectggat
cattaaagag
geatgggcac
atttéagéaa
tgtaggcaga
ctacgcacat
agtggacage
acctcctgat
gaccatcaac
tcggctgcég
caccttaaaa
tctageacca
taagaatccc
geteatatet
atggggééac

tgggctaccg
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gttaacgttg
aggaaaégga
gccagatgcé
aagagcgacg
tectecggea

ataccactac

ggttatttcc

gattcogtca
gaactctata
gatgcacaga
agtttggttt
gggactageg
aagaéaaaac
aacgataagt
ggaaaactge
gaacctatga
acatatctaa
géacéagctg
cacccgccga

cacgaggtga

acaacccggg ctacgatgag

gatccaccga ggagetgttt

tcégatgtgc agtteggagc
ggoacgacgg ttatgttaga
acftaaaggg caggaccatg

atcaagtgtc actctataca

tegctteccag gtgcccggca

gacactcctg ctoggtecce
gtdatccccc agaacacgga
aéagaggagc tfatgtcgag
ccttgagegg cagttccgga
qcctggtgga atgogagtgt
agttcagccé gtgcacaaag
gegtgtataa ttctgacaaa
atgtcccatt cttgctegea
taacéttcgg tttcagafca
tcacccgeca acttgotgat
ftaggaattt taccgtcaqc
aaéggttttg ggcacaggaa
ttaccacaéa

taactcatta

cgtttecgtt

ccaccatcect ggetitgtea
cotggetgtt ttgeagatea
ctaggatacc attttgtctg

cctgggagtc ctiggatcac

tgatcocctet ggocgeottg atogtagtga ctcgcctgct.

tgootttttt agtcatggce

atttgtgceg ccattgeaac
agagttgogt gocctaactce
getgtgettt getgcgecog

ctatggaaca ataaccaaca

g8CECcgcag geEccgeces

gegaccacga tgecgageca agegggaatc togtataaca ctatagtcaa

ttaccggcta
cactgcécgg
gatgttctgg
caggtgogte
ctacgagcac

cagagcaggc

960
1020
1080
1140
1200
1260

1320

11380

1440 -

1500

" 1560

1620

1680

1740

1800

- 1860

1920
1980
2040
2100
2160
2220
2280

12340

2400
2460

2520
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tacgcaccac tccctatcag cataacacca acaaagatca

‘ttggagtacg tcacctgeca ctacaaaaca ggaatggatt

ggatctcagg aatgcactcc aacttacagg cctgatgaac

’gtttacccgt tcatgtggege tggtgeatat tgettttgee

agcaaggoct acgtaatgaa atctgacgac tgecttgegs

gegoacacag cctcagtgea ggegttoctc aacatcacag

actaccgtgt atgtgaatgg agaaactcct gtgaatttca

ggfccgcttt ccacagettg gacacccttt gatcgcaaaa

atctataatt atgattttcc tgagtatgge gcaggacéac

caatccagaa cagtctcaag'ctctgatctg tatgccaata

cccaaagcag'gégcgatcca cgtgccatac actcaggeac

aagaaagata aagotccatc attgaaattt accgcccott

aaccccattc gegeogaaaa ctgtgetgta gggtcaatte

gacgccttet tcaccagggt gtcagaaaca ccgacacttt

aacgagtegce tgtattcttic cgactitggt gggatcgoca

aagtcaggea agtgogoagt ccatgtgeca tcagggactg

gtcgagetaa ccgageaagg gtoggogact atccatttot

gagttcagge tccaaatatg cacatcatat gttacgtgea

aaagaccata ttgtgacaca ccctcagtat cacgeccaaa

aaaaccgegt ggacgtggtt aacatccctg ctgggaggat

gegottggtec tggotactat tgigeccatz tacgtgetga

<210
215
21>
213>

<220>
223>

<400>

35

1259

PRT
Artificial

VLP_VEEV VLP 519 vector-VEEV VLP

35

agctgatacc tacagtgaac
caccagcecat caaatgetge
agtgcaaagt cftcaéaggg
acactgagaa cacccaagtc
atcatgctga agcatataaa
tggeagaaca ctctattgtg
atgggétcaa aataactgea

tcgtgcagta tgeoggegag

caggagoatt tzzagatata

ccaacctagt gotgcagaga
qttcgggttt tgagcaatgg
tcggatgcga aétatataca
cattagectt tgacattcce
cagecggecga atgecactett
cggtcaagta ctcggccage
ctaccctaaa agaagcagea
cgaccgcéaa tatccaccog

aaggtgattg tcacccecccg

catttacagec cgeggtgtea

cagecgtaat tattataatt

ccaaccagaa acataat

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

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 Gin Glu Leu Thr Arg Ser Met Ala Asn Leu -
’ 35 : 40 45

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

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

Lys Lys Lys Lys Asn Gin Givays 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
15 ‘ . 120 125

Pro Ile Met Leu Glu Gly Lys 1ie Asn Gly Tyr Ala Cys Val Val Gly
130 S ;'35', L C 140

Gly Lys Leﬁ Phe Arg‘Pro Met His Val Glu Gly Lys lle Asp Asn Asp
145 160 165 © 160

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

<Tyr%Alé-Asp Val Pro Gin Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 -185 190ﬁ

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

'Tyr Glu Asn Gly Arg Phe Thr Val Pro Lys Gly Val Gly Ala Lys Gly
210 215 ‘ 220 ’ ,

Asp Ser Gly Arg Pro lle Leu Asp Asn GIn Gly Arg Val Val Ala lle
225 .. 230 : 235 240

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

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

Glu Gln Trp Ser Leu Val Thr Thr Met Cys Leu Leu Ala Asn Val Thr
' . 215 : 280 285

Phe Pro Cys Ala GIn Pro Pro lle Cys Tyr Asp_Arg‘Lys Pro Ala Glu
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290 295 a 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 Afg 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 lle Pro Leu His Gin Val
- 405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His |le Val Asp Giy His Gly Tyr
420 . . 425 . 430

Phe Leu Leu Ala Arg Cys Pro Ala'GIy Asp éer 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 C 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 His Leu Pro Gly Ser Glu Val Asp Ser Ser Leu
500 .. 505 510

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

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

fle Ser Giu Thr tle Asn Lys Thr Lys Gin Phe Ser Gln Cys Thr Lys
545 550 555 : 560

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

Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys
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00 55 50

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

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

Leu His Pro Lys Asn Pro Thr Tyr Leu lle Thr Arg Gin Leu Ala Asp
625 630 635 _ . 640

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 v - 670

Pro Lys Arg Phe Trp Ala Gin Glu Thr Aia'Pro Gly_Asn.Pro His Gly
' 679 680 ' - 685

Leu:Pro His Glu Val Ile Thr His Tyr Tyr His’Arg Tyr Pro Met Ser
690 © 695 o - 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 Oys Leu Thr
- 726 : 730 , 735

Pro Tyr Arg Leu Thr Pro Asn Ala Arg lle Pro Phe Cys Leu Ala Val
140 745 750

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 ' 775 780

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 Ala Ala Gly Ala Gly
805 810 - , . 815

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

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

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

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala lle Lys Cys Cys
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865 870 875 880

Glvaer Gin Giu Cys Thr Pro Thr Tyr Arg Pro Asp Glu GIn Cys Lys
885 890 895 -

Val Phe Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
' 900 905 910 :

Cys Asp Thr Glu Asn Thr Gin Val Ser Lys 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
030 935 .. 940

Ser Val GIn Ala Phe Leu Aén Ite Thr Val Gly Glu His Ser Ile Val
- 945 950 955 : 960

-Thr Thr Val Tyr Val Asn Gly Glu Thr Pro Val Asn Phe Asn Gly Val
965 970 _ 975 .

Lys Ile Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asb Arg
980 985 ‘ 990

Lys Ile Val Gin Tyr Ala Gly Glu lle Tyr Asn Tyr Asp Phe Pro Glu
: 995 : 1000 ’ 1005

Tyr Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp [le Gin Ser Arg
1010 1015 1020

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

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

Pro Ser Gly Phe Glu Gin Trp 'LYS Lys Asp Lys Ala Pro Ser Leu
1055 _ 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Iie Tyr Thr Asn Pro lle
1070 ' 1075 , 1080 ’

Arg Ala Glu Asn Cys Ala Va! Gly Ser Ife Pro Leu Ala Phe Asp
1085 1090 --1095

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

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

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

Lys Cys Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys.Glu



119 / 161

1145 1150 1155
Ala Ala Val Glu Leu Thr Glu Gin Gly Ser Ala Thr lle His Phe
" 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
1180 1195 : 1200
lle'VéI: Thr His Pro Gin Tyr' His Ala GIn Thr Phe Thr Ala Ala
1205 1210 o 1218
Val Ser Lys Thr AlaATrp Thr Trb Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230
Ser Ala Val lle lie lle Ile Gly Leu Val Leu Ala Thr lle Val
1235 , 1240 A 1245
Ala Met Tyr Val Leu Thr Asn Gin Lys His Asn
1250 1255
10> 36 |
Q1> 311
<212> DNA

213> Artificial

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

400> 36

atgttccogt tccageccaat gtatccgatg cagecaatge cctatcgeaa ccegttege

geeocgegeoa ggqcctggtt,ccccagaécc gaccctttic tggcgatgea ggtgcaggaa

ttaaccoget cgatggetaa cctgacgttc aagcaacgec gggacgegec acctgaggeg

ccatccgeta ataaaccgaa gaaggaggce tggcaaaaac agaaaggegs aggccaagge

aagaagaaga agaaccaagg gaagaagaag gotaagacag ggcogectaa toccgaaggca

cégaatggaa acaagaagaa gaccaacaag aaacéaggca agagacageg catggtcatg _

aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa cggctacget

tgtetgeteg gagggaagtt attcaggoog atgecatgtge aaggcaagat cgécaacgac

gttctggecg cgottaagac gaagaaagea tccaaatacg atcttgagta tgeagatgtg

ccacagaaca tgoggeeccga tacattcaaa tacacccatg agaaacccca aggcta{tac

agctggcatg atggagcagt ccaatatgaa aatgggegtt tcacggtgee gaaaggagtit

60

120

180

240
300

360

- 420

480
540
600

660



gegeccaage
gtgeteggag
aagggagtta
atgtgtetee
aaaccagcag
ctgctggaag
aatgagtata
tgccatagic

cttcagactt

cggtatgaca

tctcgcccgt
ggggactcca
tatgaagtea
gtagagcaag
atgcacctee
accgtgacac
tccgecacaa
aaggag&égt
ctgeccaaag
gacggcaaat

gtgtcactea

gagcctcact,

gaaaaagggt
acagcaccceg
taccctatgt
geagegteta

acacctaacg

g£agacagegg
gtegtgaatga
ccgtgaagta
tcgecaatgt
agacfttggc
cagctgttaa
agctaacgeg
caatagcaat
cctegoagta
tgcacgggac
gtcacattgt
tcapcatgga
aatttaatcc
cgtgccaagt
cgeggetcoaga
ctectgatgg
agatctccga
géagagcata
cagecggeagce
gcaccgtgee
aactgcaccc

acacgcacga

gggagtttgt

gaaatccaca
ccaccatect
cotggotett

ctaggatacec

acgacccatt
aggatctagg
tactccagag
gacgttcceca
catgctcage
gtgccoogga
cccttacatg
cgaggeagta
tggcctggét
cattaaagag
geatgggcac
atttéagaaa
tgtaggcaga
ctacgcacat
agtggacag§
gactagcecc
gaccatcaac
teggetigeag
caccttaaaa
tctagcacca
taagaatcce
getcatatct
atggggaaac
teggetaceg
gegtttgtea
ttgcégatca

attttatctg
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ctggataacc
acagcccttt
aactgcgage
tgtgctcaac
gttaacgtte
aggaaaagga
gccagatgca
aagagcgacg
toctceggea

ataccactac

ggttatttee

gattccgtca
gaactctata
gatgbacaga
agtttegttt
ctgetggaat
aagacaaaac
aacgataagt
ggaaaactge
gaacctatga
acatatctaa
gaaccagetg
cacccgecga
cacgaggtga
atttgteceg
agagttgegt

gctgtgcttt

agggacgggt
cagtégtcat
aatggthbt
caccaatttg
acaacceggg
gatccaccga
tcagatgtge
ggcécgacgg
acttaaaggg
atcaagtgtc
tgettgccag
gacactcctg
cteatccecce
acagaggagce
ccttgagege
gogagteteg

agttcagcca

geggtptataa

atgtcccatt
taaccftcgg
tecacccgeca
ttaggaattt
aaaggtttig
taactcatta
ccattgcaac
gectaactec

getgcgeocg

ggtcgctatt
gtegaacgag

agtgaccacc

ctacgacaga

ctacgatgag
ggagetgttt
agttgggage
ttatgttaga
caggaccatg
actcfataca
gtgeccgeea
cteggtgeeg
agéacacgga
tfatgtcgag

cagttcagtc

ctcecggagga

gtgcacaaag
ttctgacaaa

cttgctggea

tttcagatca-

acttgctgat
taccgtecace
ggcacaggaa
ttaccacaga
cgtttccgtt
ttaccggota

cactgeceogg

2
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



geogagacca cotgggagte

attcaattgc tgatccctct

ggeecgoottg

tgetgtgtog tgoctttttt agtcatgsce

gegaccacga tgcogageca agegggaato

tacgecaccac tccctatcag cataacacca

ttggagtacg tcacctgoca ctacaaaaca

ggatctcagg aatgoactcc aacttacage

gtttaccegt tcatgtggge tggtgcatat

agcaaggeoct acgtaatgaa

atctgacgac

goegcacacag ccteagtgca geogttocte

aétaccgtgt atgtgaatgg agaaactcct

- ggtccgcttt ccacagetig gacacccttt

atctataatt atgattttce tgagtatggg

caatccagaa cagtctcaag ctctgatcte

cccaaagcag gagegatcca
aagaaagata aagctccatc
aaccccattc gogecgaaaa
gacgeettgt tcabcégggt
aacgagtgeg tgtattctte

aagtcaggca agtgogeagt

Cgtgccatac
attgaaattt
ctgtgetgta
gtcagaéaca
cgacttfggt

ccatgtgeoa

gtcgagetaa ccgagoaagg gteggcgact

gagttcagge tccaaatatg cacatcatat

_aaagaccata ttgtgacaca ccctoagtat
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atcgtagtga
ggogeogeag
tcgtétaaca
acéaagatca
ggaatggaft
cctgatgaac
tgettttgeg
tgeottgeeg

aacatcacag

gtgaatttca

gatcgcaaaa
gcaggacéac
tatgecaata
actcaggcac
accgeccett
gegtcaattc

ccgacacttt

gggatcgeea

tcagggactg
atccatttct
gttacgteca

cacgeccaaa

aaaaccgegt ggacgtggtt aacatccotg ctgggaggat

ggcttggtgc tggetactat tgtggccatg tacgtgeiga

<2105 37
211> 1259
Q212> PRT

Q213> Artificial

cttggatcac ctétggaaca ataaccaaca

ctecgectget
gogecggege
ctatagtcéa
agctgatace
caccagccat
agtgcaaagt
acactgagéa
atcafgctga
tgggagaaca
atggggtcga
tcgtgoagta
caggagcatt
c&aacctagt
cttogggttt
teggatgega
cattagectt

cagcggcecega

-cggtoaagta

ctaccctaaa

ggaccgcaaa

aaggtgattg

catttacagc
cagoecgtaat

ccaaccagaa

gatgttotegg -

caggtgcgty
ctacgagcac
cagagcaggc
tacagtgaac

caaatgetge

cttecacaggg

‘cacccaagtc

agcatataaa

ctectattgty

aataactgea -

tgccgeeggag

‘tggagatata

getgcagaga
tgagcaatgg
aatatataca
tgacattcce
atgeactott
cteggecage
agaagocagcea
tatccaceeg
fcacccdccg

cgogetetea

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

3771
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<220 _ |
<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 . 25 30

- Phe Leu Ala Met Gin Val Gin Glu Leu Thr Arg Ser Met Ala Asn Leu
35 ' 40 - % .

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

Lys Pro Lys Lys Glu Afa Ser GIn Lys Gln Lys Gly Gly G!y,Gin Gly
65 10 : : 75 80

Lys Lys Lys Lys Asn Gin Gly Lys‘ Lys Lys Ala Lys Thr Gly Pro Pro
85 - 90 95

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

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

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

Gly Lys Leu Phe Arg Pro Met His Val élu 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 N 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 |le Leu Asp Asn Gin Giy Arg Val Val Ala lle
225 : 230 235 ' - 240

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



123 / 161

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

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

Phe Pro Cys Ala Gin Pro Pro Ile Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 ' 300 ’

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

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

Glu Glu Léu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 _ 345 . - 350

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

Ala Val Lys Ser Asp’ny'His Asp Gly Tyr Valerg Leu Gin Thr Ser
370 375 380

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

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

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

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser |le Thr Met Glu Phe
' 435 : 440 445

Lys Lys Asp Ser Val Arg His Ser Cys Ser Val Pro Tyr Glu Val Lys -
450 . 455 ' 460 :

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

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

Aa Tyr Val Glu Met His Leu Pro Gly Ser Glu Val Asp Ser Ser Led
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 Gly 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 LyéAG&y 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 v 615 . 620 g’

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

Glu Pro'His Tyr‘Thr His Glu Leu lie Ser Glu Pro Ala Val Arg Asn
645 650 655

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

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

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

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

Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser Arg Val Ala Cys Leu Thr
125 730 735

Pro Tyr Arg Leu Thr Pro Asn Ala Arg'lle Pro Phe Cyé 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 - o

Asp His Leu Trp Asn Asn Asn Gln Gin Met Phe Trp lle Gin Leu Leu .
770 - 715 780

“lle 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

AJa Tyr‘GIu His Ala Thr Thr Met Pro Ser Gin Afa Gly lle Ser Tyr
- 820 825 830
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Asn Thr lle Val Asn Arg Ala Gly Tyr Ala Pro Leu Pro |ie Ser Ile
835 _ 840 : 845

Thr Pro Thr Lys Iié Lys Leu Ile Pro Thr Val Asn Leu Glu Tyr Val
850 , 855 860

.~ Thr Cys His Tyr Lys Thr Gly Mef Aép Ser Pro Ala lle Lys Cys Cys
865 870 A 875 - 880

Gly Ser Glh 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 Ala Tyr Cys Phe
900 905 910

Cys Asp Thr Glu Asn Thr GIn Val Ser Lys Ala Tyr Val Met Lys Ser
915 : 920 - 925

- Asp Asp Cys Leu Ala Asp His Aia Glu Ala Tyr Lys Ala His-Thr Ala
930 o 935 _ 940 -

Ser Val Glh Ala Phe Leu Asn Ile 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
C 965 : 970 - 975

Lys 1le Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
- 980 "~ 985 990

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

Tyr Gly Ala Gly Gin Pro Giy Ala Phe G)y 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 o

GIn Arg Pro Lys Ala Gly Ala Ile His Val Pro Tyr Thr Gin.Ala
1040 1045 4 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 Asn Pro lie
1070 1075 1080

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

Ile Pro Asp Ala Leu ﬁhe Thr Arg Val Ser Gfu Thr Pro Thr Leu
+ 1100 1105 1110
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Ser Ala Ala Glu Cys Thr Leu Asn Glu Cys Val Tyr Ser Ser Asp

1115 ' 1120 ' 1125
Phe Gly Gly Ile Ala Thr Val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140
'Lys Cys .Ala Val His Val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 : 1150 1155
- Ala Ala Val Glu Leu Thr Glu GIn Gly Ser Ala:Thr lle Hié Phe
1160 1165 1170
Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gin 1le Cys Thr
1175 © 1180 o 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 1210 1215
~ Val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
- 12200 1225 1230
Ser Ala Val lle Ile lle lle Gly Leu Val Leu Ala Thr-Ile Val
1235 : 1240 1245
Ala Met Tyr Val Leu Thr Asn Glin Lys His Asn
1250 ’ 1255 :
<2105 38 |
211> 8416
<212> DNA

@1 Artificial

<2200
<223> VLP_CHl 520 vector

<400> 38
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggectcatst

céaacattac cgecatgttg acattgatta ttgactagtt attaatagta atcaaftacg
gggtcattagvtfcatagccc atatatggag ttccgegtta cataacttac ggtaaatgec
- ccgectgget gaccgeccaa cgacceCege ccattgacgf caataatgac gtatgttcce
atagtaacgc caatagggac tttccattga cgtcaatgge tggagtattt acggtaaaqt
geccacttgg cagfacatca'agtgtatCat atgocaagta cgecccctat tgacgtcaat
gacggtaaat ggcccgectg goattatgce §agtacatga cottatggga ctttcctact

tggcagtaca tctacgtatt agtcatcget attaccatgg tgatgeggtt ttggeagtac

60
120
180
240
300
360
420
480



127 / 161

atcaatggge gtggatageg gtttgactca cggggattte caagtctceca ccccattgac

gtocaatggga gtttgttttg geaccaaaat caacgggact ttccaaaatg tcgtaacaac

teccgococat tgacgoaaat ggecggtagg cgtgtacggt

getogtttag tgaaccgtca
agaagacacc gggaccgatc
‘tactcgttgc tgccgcé;ge
tttccatggg tottttctge
ccaccatgga gtteatoccg
gggccccacg ccctacaatt
ggeaactcge ccagctgatc
aéaagccfcg cagaéatcgg
acgacccaaa gcaaaagaag
caggccgtag ggagagaatg
atgaaggcaa agtgatggec
atgtgaaggg aactatcgad
7 aatacgatét tgaatgtgoa
cccacgagaa accegagees
gccggttcéc tatcccgacg
acaacaaagg acgggtegts
ccctctécgtkggtgacgtgg
aagagtggag cctegoccte .
- cteagecgee ttgqécaccq
ttgaggacaa cgtgatgaga
ctccccaceg ccaaagacge
catatctage tcattgtoct
tggagegeat cagaaatgaa

tcgggataaa gacagatgac

gatcgectgg
cagectoogt
gecaccagac
agtcaccgte

acgcaaactt

caagtaatta

tccgcagtca
aaaaacaaga
caaccaceac
tgcatgaaéa
tacgcatgece
aatgecgate
cagataccgg
tactataact
ggtgcaggea
gecategtee
aacaaagaca
ccggtcttgt
tgetectace
cccggatact
agtactaagg
gactgcggag
gcaacggacg

agccacgatt

agacgccatc
taacggtgga
ataatagete
gtcgacacgt
tctataacag
gaéctagacc
acaaattgac
agéaaaggca
aaaagaagec
tigaaaatga
teggteeegea
tggctaaact
tgcacatgaa
ggcatcacgg
agecgggaga
taggaggggc
tcgtcacaaa

geotgttage

aaaaggaacc

accagqtact
acaattttaa
aagggeatic
gaacgctgaa

ggaccaaget

gegaggtota tataagcaga
cacgetgttt tgacctecat
gggcagtgta gtotgageag

acagactaac agactgttce

gtgatcagat atcgcggccg‘

aaggtaccaa ccccgaccect
acgtccabag aggcaggetg
catgegegeg gtacctcaac

gaagaagcag' gcgccgcaaa

ggctcaaaag aagaagaaac

ttgocatotic gaagtcaage

'{aaagtaatg aaaccagceac

ggcoctttaag cggtegteta

gtotgatgee tcgaagttita
agcagtgeag tattcaggag
cagcggoaga ccgatctteg
caacgaaggt goccgecacgg
aattécccct gégggggccg
aaacactaca ttcccctget

ggaaagcace ttecgeatge

aaaagcatcg,ctgacttgct,

tgtctataaa gccacaagac

gtgccacage cotatcgoat

aatccaggtc tctttgeoaga

gegetatatg gatagecata

540
600

660

720
780
840
900
960

1020

1080
140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1860

1920

' 1980

2040
2100



cgecagegga cgeggagega gecggattge

ccgggaccat gggacacttt attetegece

gatttacgga cagcagaaag atcagccaca

ctgtgatagg tagggagagg ttccactcte

geacgtacgt
atactcctga
gctecoggage:
agggactgac
cagtcactaa
tcggegacog
tgccaaaage

atcctgacca

_aggagtgggt_

tcacttgggg

. ctcatgetca

tagtcattgt
tgtetetety
ttcecttoct
aggetgoegge
cgctgéccgc
ccctggettt
taacagtgat
acagdcccat
,ttgacfacat
gtacagqaga

tctacccatt

gcagagcacc
cogcacgctg
atccggegse
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactc
gacacacaag
caacaacgaa
cccacatgag
gteggtggce
CgCacggoge
getecageetg
atatctatgg
cttgatecgte
tttagecgta
ccocgaacacg
getgttegag
cacgtgcgag
gtgcaaggac

tatgtggeec

getgecactg
atgacgcage
cagacggtge
aaagtgatca
tggcaatéca
atccacatcc
acagtaactt
ttgtcttécc
aaggaggtta
ccatacaagt
ataatcttgt
tegttegtge
agatgcatta
ctatgctgcé
aacgaacage
ctgtgcaact
atgagcatcg
gtgggagtac
atggagctac
tacaaaactg
aagagcctac

gegcgoctact

gegaggecaca tgtagagaaa tctgaatett
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ttgtaaggac ttcagcaccg tgcacgatca

gatgecogaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagteg
ataactgcaa
actccccttt
cattcccatt
acggaaaaéa
gtaacatggg
ccttgaccgt
actggecgea
actattatga
ttc{gtcgat
caccatatga
tcaéaacgac

ageccetgtt

gtotgaaact

gtgéccacac
cgtataagac
aatcagtcac
tcatcccote
cagactacag
gettttgega

gcaaaacaga

aggagagacg
ccegttecat
tggtaaagag
agaggtgeat
cgtgaagatc
caactgeggt
aattgatcag
agtoccgege
ggcaaacgtg
ccaagfcacc
acaggaacca
gectactgag
gatgtctacg
getgtacece
gegtgggcaca
attaacacca
caaggcgece
ctegttecag
cttéccatgé
tétgagcgcg
tettgtcaac
cttggaacca
cccgtacgte
ctgcaaggié
cgccgaéaat'

gtttgcateg

ctgacagtegg
catgaaccac
ttaccttgea
atgccccoag
acagttaatg
ggctcaaacg
tgcpatgctg
aacgctgaac
acttgcagég
atgotgotet
aattaccécg
getetggage
aacggtactg
actatgactg
geagtgegaa
ggagccactg
acatattacg

gctcttateo

tgetgtaaga

tacgaacacg
agacégggtt
acactgtcac
aagtgetetyg
tftactggag
acgcaattéa

gcectacagag

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
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cccacaccge atcggegtog gogaagetee gogtcotita ccaaggaaac aacattaccg

tagetgecta cgetaacget gaccatgecg tcacagtaaa

goccaatgtc cteogectgs acaccttttg acaacaaaat

- tctacaacat ggactaccca cottttggcg caggaagace

aaagtcgtac
cagcagcagg
tgaaggaacg
acccggtaag
atgeggcott
cageetgeac
agaaaggtaa
| tagaagtaga
agtttcgegt
aggaccacat
caacggeaat
ctgcctt;at
ctgctgtgcc
ccctggaagg
gtctgagtag
- attgggadga

tgaagaattg

accggaaagt aaagacgttt
cacggtacat gtaccatact
aggagcateg cta¢agcaca
agetgtaaat tgcgctgfgé
tactagggtt gtogatgcac
tcactcétcc(gactttgggg
atgtgcagta cattcgatga
geggaactcc cagetgeaaa
goaagtgtge tccacacéag
égtcaéttac cocagcatcac
gtottgegte cagaagatta
tttaattgte
ttctagttge
teccactcoe actgtccttf
gtgteattet

caatageagg

atgccaacac
ctcaggcacc
cggeaccgtt
gg;acatacc
cctetgtaac
gcgtcgcéat
ccaacgoegt
tatccttete
tacactgcgce
acaccaccct

cgggaggagt

cctaataaaa

ggacgecaag
cgtggtgtac
aggacaattt
tcagttggfa
atctggctte
cggttgeeag
aatttbcafc
ggacatgtea
catcaaatacf
taccattcga
aacagecctg
agccgcatgc
tgegggtecag

aggattaatt

gtgctatgcg‘tgtcgtttag caggcactaa

cagocatotg ttgtttgece ctcccccgtg

tgaggaaatt

attctgegege gtegeetaee -geaggacage

catgetgese atgcggtggg ctetatgegt

acccggttcc tectgggeca gaaagaagca ggecacatcce

acacaccctg tccacgecee
tcaggaggec tccgocttca
. teatcagece accaaaccaa
getattaagt gcagagggég

catagaattt taaggccatg

tggticttag ttcpagcccc

atcccacccg ctaaagtact

actcatagga

tsgageggte

acctagectc caagagtggg aagaaaftaa

agaaaatgcc tccaacatgt

atttaaggec atcatggect

gaggaagtaa

aagottgaaa

'tcaaagcttg gogtaatcat ggtcataget gtttoctgtg tgaaattgtt

tttgtegteg
aaaggégacg
ggtgacattc
6£acagaggc
aagtattgge
attgcgacaa
gacatacﬁgg
tgcgaagtap
acagctagca
gaaéccgacg

gCaagcgceg

caccctccaa

gatatatcca
gttgotgtte
ggatotagat
cotteottga
geatogeatt
aagggegagse

acccaggtgc

cttctc{gtgA

cactcatage
teteectece
agcaagatag
tgagagaaat
ggagataéga

atccgctcaé

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.aacatacgag
"gagctaactc acattaattg
gtgccagety cattaatgaa
ctettecgot tectegotea
atcagctcac tcaaaggegg
gaacatgtga gcaaaaggec
gtftttccat aggctdégcc
. gtggcgaaaé ccgacaggac
gogeteteot gttocgacce
aagegtggeg ctitctcata
ctccaagetg ggeigtgtec
taactatcgt cttgagtcca
tggtaacagg attagcagag
_ goctaactac ggctacacta
tqccttcgga aaaagagttg
tggttttttt gtttgcaaéc
tttgatottt toctacggegt
getcatgaga ttatcaaaaa
taaatcaatc

taaagtatat

tgaggecacct atctcagega

coggaagcat
cgttgcgete
tcggocaacg
ctgacteget

taatacggtt

agcaaaaggce

cccctgacga
tataaagata
tgeccgettac

getcacgetg

acgaacccce

acccggtaag
cgéggtatgt
gaagaacagt
gfagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac

tetgtetatt
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aaégﬁgtaaa
actgeccget
cgeggggaga
gegeteggte
afccacagaa
caggaacegt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagécc
acacgactta
aégcggtgct
atttggtate
atccggcaaa
gcgeagaaaa
gtggaacgaa
ctagatcctt
tfggtctgaé

tcgttcatcc

cgtgtagata actacgatac

gocgagaacca
cgagogcaga
ggaagctaga
aggeategty
atcaaggega

tocogatogtt

cgetcacegg
agtggt¢ctg
gtaagtagtt
gtgtcacget
gttacatgat

“gtcagaagta

gggaggeott accatctege
ctccagattt atcagcaata
caactttatc cgoctecate
cgccagttaa tagtttgege
cgtegtttee tatggettea
ccoccatgtt éfgcaaaaaa

agtteggccge agtgttatea

goectggggte cctaatgagt
ttccagtggg gaaacctgte
gecgetttec gtattegece
gttcggetge ggogageget
tcaggggata acgcaggaaa
aaaaaggecg cgttgptggc

aatcgacget caagtcagag

cocceotggaa. getecectegt

tcogoctttec toccttogee
agttogetgt aggtogiteg

gaccgctgcg ccttatccgg

togecactgg cagcagecac -

acagagttct tgaégtggtg

tgogetetge tgaageocagt

caaaccaccg ctggtagegg

aaaggatctc aagaagatcc

aactcacgtt aagggatttt
ttaaattaaa aatgaagttt
agttaccaat gcttaatcag
a{agttgcct'gactcccdgt
cccagtgctg caatgatacc
aaccagecag ccggaaggge
cagtctatta attgttgccg
aacgttgttg ccattgctac
ttcagcteeg gttcccaacg
goggttaget cottegetcc

ctecatggtta tggecagecact

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



geataattcet
aaccaagtca
acgggataat
tfcggggcga
tegtgcacee
aacaggaagg
catactctte
| atacatattt,
aaaagtgeca
gcgtatcacg
'catgcagC£c‘
ccgtcagggc
agagcagatt
cgcgttaaaf
cccttataaa
gagtccacta
| cgatggeocca
agcactaaat
. gaacgtggeg
' tgtagogetc
cgegtactat
aaataccgca
gtgcgggcct
agttgegtaa
'éatggtctca'

210> 39

211> 3762

<212> DNA
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cttactetca tgccatcogt aagatgotit tctgtgactg gtgagtactce

ttcfgagaat agtgtatgcg'gcgaccgagt'tgctcttgcc cggegteaat

accgegecac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc

aaactctcaa ggatcttacc getgttgaga tccagttcga tgtaacccac

aactgatctt cagcatettt tactttcacc»agcgtttctg ggtgagcaaa

caaaatgccg caaaaaaggg aataagggeg acacggaaat gttgaatact |

ctttttcaat attattgaag catttatcag ggttattgte tcatgagcgg.

gaatgtattt agaaaaétaa acaaataggg gttcogogoa catticcoog
cctgacgtot aagaaaccat tattatcatg acattaacct ataaaaatag
aggecctttc gegtogegeg tttoggtgat gacggtgaaa acctetgaca

cogttgacgg tcacagetts tctgtaagcg gatgooggga goagacaagc

gegtcagegg gtettggege gtgtcggggc tggcttaact atgoggoatc

gtactgagag tgcaccataa aatfgtaaac gttaatattt tgttaaaatt

ttitgttaaa tcagotcatt ttttaaccaa taggecgaaa tcggcaéaat

tcaaaagaat agcccgagat aggettgagt gttgttccag tttggaacaa

ttaaagaacg tggactccaavcgtcaaaggg'cgaaaaaccg toctatcaggg
ctacgtgaac catcacccaa atcaagtttt ttggggtcga ggtgccgtéa
cgeaacccta aagggagecc cogatttaga gottgacgeg gaaagecgec
agaaaggaag ggaagaaage gaaaggageg ggcgctaggg cgctggqaag

acgetgegeg taaccaccac acccgecgeg cttaatgege cgctacaggg

gettgoctttg acgtatgggg tgtgaaatac cgcacagatg cgtéaggaga'

tcaggegcca ticgccattc aggotgegea actgttggga agggcgateg

cttegetatt acgocagetg gegaaagggeg gatgtgetge aaggegatta:

Cgccagggtt ttcccagtca cgacgttgta aaacgacgge cagtgaatte

actttce

7020
7080
7140
7200
7260
7320

7380

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

8416



213> Artificial

Q20>
<223>

<400> 39
atggagttca

ccacgeccta

" ctegeococage

cctcgcagaa
. ccaaagcaaa
cgtagggaga
ggcaaagtga
aégggaacta
~ gatcttgaat
- gagaaacccg
ttcactatce
aaaggacege
tecgtggtea
tggagectog
cegeettgea
gacaacgtga
caccgecaaa
ctaéctcatt
cgcatcagaa
ataaagacag
goggacgege

acqatgggac
acggacagea

ataggtageg

tcccgacgea
caattcaagt
tgatctccgc
atcégééaaa
agaagoaace
gaatgtgeat
tgggetacge
tcgacaatge
étgcacagat
aggggtacta
cﬁacgggtgc
tggteggccat
cgtggaacaa
ccctocoget
caccctgeteg

tgagaccegg

‘gacgcagtac

gtectgactg
étgaagcaac
atgacagcca
agcgageoes
actttattet
gaaagatcag

agaggttcca

VLP_CHI 520 vector
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aactttctat aacagaaggt accaaccccg

aattagacct

agtcaacaaa

caagaagcéa
accacaaaag
gaaaattgaa
atgectggte
cgatctggct
accggtgcac
taéctggcat
aggcaagecg
cgtectagga
agacatcgte
cttgtgectg
étacgaaaag
étactaccag
téaggacaat
cggagaagge
ggacggaacg
cgattggacc
attgetigta
cgeccgatge
ccacacatge

ctctegaccea

agaccacgtc
ttgaccatgc
aggcagaagﬁ
aageoggctc
aatgattgea
ggggataaag
aaactggect
atgaagtctg
caéggagcag
ggagacagcg
geggccaacg

acaaaaatta

ttggcaaaca

gaaccggaaa
ctactaaaag
tttaatgtet
cattogtgec
ctgaaaatcc
aagctgeget
aggacttcag
ccgaaéggag
acacaccegt

caacatggta

cacagaggca
gegeggtace
agcaggegce
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtatte
gcagaccgét
aaggtggdcé
cccdtgaggg
ctacattccc
gcaccttgeg
catcgetgac
ataaagccac
acagccctat
aggtotottt
atétégatag
caccgigeac
agacgetgac
tccatcatga

aagagttacc

accctgggece
ggctgggcaa
tcaacagaag
gcaaéécgac

gaaaccagge

caagcatgaa

agcacatgtig
gtctaaatac
gtttacccaé
aggaggeceeg
cttcgacaac
cacggeccte
agccgaagag
ctgcteteoag
catgettgag

ttgoctetece

aagaccatat

cgcattggag

gcagatcgeg

ccatacgeca

gatcacecgge

agtgggéttt

accacctgtgv_

ttgcagcacg

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
cctgaccgca

ggaggatceg

~ ctgacaacca

actaatcaca
gaccgtaaag
aaagcaagaa

gaccatccga

 tgggtgacac

tegggeaaca

gcaccgotee
cgctgatgac
gégggcégac
cagacaaagt
agaattggea
gaaagatcea
accctacagt

cactettgte

acaagaagga

acgaaccata
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cactgctgag gagatagagg
gecagecagtct ggcaacgtga
ggtgeggtac aagtgcaact
gatcaataac tgcaaaattg
atacaactcc cdtttagtcc
catcccattc ccattggcaa
aacttacgga aaaaaccaag
ttacogtaac atgggacagg
ggftaccttg accgtgccfa

caagtactgg ccgcagatgt

ggtcacccac atgagataat
attgtgtegg tggcétcgtt
gfgtgcgcac ggcgéagatg
_ ttcctgctcavgdctgctatg
gcggCafbfcitatggaacga
gocgeottga tegtootate
gcttttttag ccgtaatgag
gtgatccéga acacggtgeg
‘cccatggtgt tegagatega
tacatcacgt gcgégtacaa
geagagtgca aggacaagag
ccatttatgt gegeceggcec
gecacatgtag agaaatctga
accgcatcgg cgteggegaa
gectacgeta acggtgacca
. atgtoctecg cctggacace

aacatggact acccaccttt

cttgtactat
cgtgcttctg

cattacacca

ctgcgtéaga

acagcagece
éaactgtctg
catcggtgec
agtaccgtéi
gctacaatca
aactgfqatc
cctaccagac
ctactgettt
étcttgcaaa
gotcogegte
tgccgtcaca
ttttgacaac

tggogcagga

‘tatgagetgt
tegatgetee
tatgaattaa
acgaccaagg
ctgttotgst
aaactcftgc
cacactgtga
aagactcttg
gtcaccftgg
cccteccegt .
tacagctgca
tgcgacgeeg
acagagtttg
ctttaccaagv
gtaaaggacg
aaaatogtge

agaccaggac

tgecatatgece cccagatadt
agatcacagt taatggctcc
gcggtggctc aaacgaggga
atcagtgecca tgotgoagte
cgegeaacge tgaacteggg

acgtgacttg cagagtgeca

tcaccatget gotgtatcoet:

aaccaaatta ccacgaggag

ctgagggtct ggaggtcact'

ctacgaacgg-tactgctcét
accccactat gactgtagtc
geacagcagt gggaatgtgt
caccaggagc cactgtitcce
cggccacatg ttacgaggct
tgcaggctct tatccogote
catgetgetg taagaccetg
gegegtacga acacgtaaéa
tcaacagacc gggttacagb
aaccaacact gtcacttgac

acgtgaagtg ctgtggtaca

aggtctttac tggagtctac

aaaatacgeca attgagcegag
catpggccta cagageccac
géaacaabat taccgtaget
ccaagtttét cgtgggecca
tgtacaaagg cgacgtctac

aattigetga cattcasagt

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



~ cgtacaccgg aaagtaaaga
geaggoacgg tacatgtace
gaacgaggag catcgctaca
gtaagagotg taaattgege
gectttacta gegttgtoga
tgcactcact coctocgactt
ggtaaatgtg cagtacattc
gtagaggggé actcecaget
cgcgtgbaag tgtegctecac
cacatagtcé attacﬁcagc
geaatgtctt gegtgcagaa
ttaattttaa ttgtegtect
<210> 40

Q211> 1254

<212> PRT

213> Artificial

<220>
<223

<400> 40
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cgtttatgee aacactcagt
atactctcag gcaccatctg
gcacacggoca cogtteggtt
tgtggggaac ataccaattt
tgcaccctct.étaacggaca
tggeggcgtc gocatcatcea
gatgaccaac gcogttacca
gcaaaiatcc ttctcaacég
acaagtacac tgecgcageog
atcacadacc accottgegg
gattacggga ggagtaggat

atgcgtgteg tttagcagge

VLP_CHI 520 vector

tggtactaca gaggccagea
gettcaagta ttggetgaag
gecagattge gacaaacceg
ccatcgacat'accggatgcg
tétcatgcga agtaccagece
aatacacagc tagcaagaaa
ttcgagaage cgacgtagaa
ccctggecaag cgchagttt
catgccacéc tccaaaggac
tccaggatét atccacaacg
taattgttge tgttgctece

ac

Met Glu Phe lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro

1 5 10 . 15

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

20 25 30

-Arg Pro Gln Arg Gin Ala Gly Gin Leu Ala Gin Leu lle 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 GIn Lys Lys Gin Ala Pro Gin Asn Asp
65 - : 70 75 . 80

Pro Lys Gin Lys Lys Gin Pro Pro Gin Lys Lys Pro Ala Gin Lys Lys
85 90 95

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

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 Aia GIn lle Pro Val His Met Lys Ser Asp Ala Ser
o 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 Arg Phe Thr lle Pro Thr Gly Ala Gly
195 » 200 ’ 205

Lyé Pro Gly Asp Ser Gly Arg Pro lle Phe Asp Asn Lys Gly Arg Val
210 - . 215 - 220 ’

Val Ala lle Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 o 230 - 235 - ' 240

" Ser Val Val Thr Trp Asn Lys Asp lle Val Thr Lys lle Thr Pro Glu
_ 245 v 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 HisvSer Pro lle Ala Leu Glu Arg 1le Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys ile Gln Val Ser Leu Gin Ile Gly ilé Lys Thr Asp
370 ' 375 , - 380

Asp Ser His Asp Tfp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
385,¢ 390 395 ' 400
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: Afa 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 Ile Ser His
435 40 445 ~

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

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 !le 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 Ser Gly Gly Gin Thr Val
‘515 520 525

Arg Tyr Lys Cys Asn Cys Gly Gly Ser Asn Giu Gly Leu Thr Thr Thr
530 535 540

Asp Lys Val lle Asn Asn Cys Lys tle Asp Gin Cys His Ata Ala Val
545 _ . 550 555 560

The 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 lle His lle Pro Phe Pro Leu
580 585 590

Ala Asn Val Thr Cys Arg Val Pro Lys Ala Arg Asn Pro Thr Val Thr
‘ 595 . 600 - 605

Tyr Gly Lys Asn GIn Val Thr Met Leu Leu Tyr Pro Asp His Pro Thr
610 A 615 : 620

Leu Leu Ser Tyr Arg Asn Met Gly Gin GIuIPro Asn Tyr His Glu Giu
625 B 630 635 640

Trp Val Thr His‘Lys Lys Glu Val Thr Leu Thr Val Pro Thr Glu Gly
645 650 - 655

Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gin
660 . ' 665 ' - 670

Met Ser Thr Asn Gly Thr Ala His Gly His Pro His Glu lle Ile Leu
- 675 680 - 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
705 710 715 720

Val Cys Ala Arg~Arg Arg Cys lle Thr Pro Tyr Glu Leu Thr Pro Gly
725 730 ‘ 735

Ala Thr Val Pro Phe Leu Leu Ser Leu Leu Cyé Cys Val Arg Thr Thr
740 145 750 . g

Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala Tyr Leu Trp Asn Glu Gin .
Y 11 760 765

GIn Pro Leu Phe Trp Leu Gin Ala Leu Ile Pro Leu Ala Ala Leu |le
770 . 775 » 780

Val ‘Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu

785 790 S 108 800

Ala Phe Leu Ala Val Met Ser Ile Gly Ala His Thr Val Ser Ala Tyr
805 810 ' 815

Glu His Val Thr Val lle Pro Asn Thr Val Giy Val Pro Tyr Lys Thr
: 820 - 825 . 830

Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu GID Met Glu Leu
83 840 845

GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Léu Asvayr ite Thr Cys
850 855 860

Glu Tyr Lys Thr Val Ile Pro Ser Pro Tyr Val Lysréys Cys Gly Thr
865 : 870 . 875 : 880

Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys Val Phe
885 ' 890 ' 895

Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp
900 - 905 910 :

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

Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala
a30 v S 93% ' 940

Ser AlakLys Leu Arg Val Leu Tyr Gin Gly Asn Asn fle Thr Val Ala
945 950 955 : 960

Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys Asp Ala Lys Phe
965 .- 970 97%
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Va(vVaf Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys |le

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

980

995

985

1000 - -

990

1005

Ala Gly Arg Pro Gly GIn Phe Gly Asp [le Gin Ser Arg Thr Pro

Glu
Pro
Gly
Thr
Val
Asp
Met
Gly
Ala
Val
Ala
Val
Asn
Thr

lLeu

1010

Ser Lys Asp Val Tyr
1025

Ala Ala Gly Thr Val
1040

Phe Lys Tyr Trp Leu
1055

Ala Pro Phe Gly Cys
1070

Asn Cys Ala Val Gly
1085

Ala Ala Phe Thr Arg
1100 :

Ser Cys Glu Val Pro
115

Val Ala lle Ile Lys
1130

Val His Ser Met Thr
1145

Glu Val Glu Gly Asn
1160

Leu "Ala Ser Ala Glu
1175

His Cys Ala Ala Ala
1190

Tyr Pro Ala Ser His
1205

Thr Ala Met Ser Trp
1220

1015

Ala Asn Thr Gin Leu
1030

His Val Pro Tyr Ser
1045

Lys Glu Arg Gly Ala
1060 :

Gin 1lle Ala Thr Asn
1075

Asn lle Pro lle Ser

- 1090

Val Val Asp Ala Pro
1105

Ala Cys Thr His Ser
1120 '

Tyr Thr Ala Ser Lys
1135

Asn Ala Val Thr lle
1150

Ser Gin Leu GiIn lle
1165

Phe Arg Val Gin Val
1180

Cys His Pro Pro Lys
1195

Thr Thr Leu Gly Val
1210 .

Val. GIn Lys lle Thr
1225

1020

Val Leu Gin Arg
1035

Gin Ala Pro Ser
1050

Ser Leu Gin Hié
1065

Pro Val Arg Ala
1080

lle Asp lle Pro
1095

Ser Val Thr Asp
1110

Ser Asp Phe Gly
1125

Lys Gly Lys Cys
1140

Arg Glu Ala Asp
1155

Ser Phe Ser Thr
1170_'

Cys Ser Thr GIn
1185

Asp His lle Val
1200

Gin Asp ile Ser
1215

Gly Gly Val Gly
1230

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

1235

1240

1245
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Val Ser Phe Ser Arg His
1250

Q210> 41
Q> 22
212> PRT

Q13> Artificial

<220>
223> D20

400> 41

Tyr Asp Cys Glu Pro Ser Asn Ser Ser Glu Lys Asn Ser Pro Ser Thr

| 5 10 : 15

‘Gin Tyr Cys Ash Ser lle
' 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 Asn Pro Ser Glu Lys Asn
1 5 10 - 15

Ser Pro Ser Thr Gin Tyr Cys Tyr Ser lle Gin Gly Ser
20 . 25

210> 43
QU 27

212> PRT

213> Artificial

QN>
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

2105 4 N
I T D



<212> PRT
Q13

<220>

Artificial

- <223> (CD20+]inker

<400> 44
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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 lle Gly Ser

<210>
Qi
VAV
213>

45
3828
DNA
Arti

<220>
223>

<400> 45

20

ficial

VLP_CHI VLP 532 CD20H

atggagttca tcccgacgea aactttetat

ccacgcccta
ctcgeccage
cotogeagaa
ccaaaécaaa
égtagggaga
ggcaaagtga
aagggaacta
gatcttgaat

. gagaaacccg

' ; ttcactatcc

aaaggacgee
tecgtggtea
tggagecteg

ccgecttgea

caattcaagt
tgatptccgc
atcggaaaaa
agaageaacc
gaatgtgeat
tgggcotacge
tcgaéaatgc‘
gtgcacagat
aggggtacta
cgacggegtegc

tgegtggecat

cgtggaacaa

cccteceoeggt

caccctgetg

aattagacct
agtcaacaaa
caagaagcaa
éccacaaaag
gaaaattgaa
atgectggte
cgatctggct
accggtgeac
taactggeat
aggcaageeg
cgtoctagga

agacatcgtc

cttgtgectg

ctacgaaaag

gacaacgtga tgagaccogg. atactaccag

25

aacagaaggt
agaccacgtc
ttgaccatge
aggcagaaga
aageoggetce
aatgattgea
ggggataaag
aaacfggcct
atgaagtotg
cacggagcag
ggagacageg
ggggccaaég
acaaaaatta
ttggcéaaca
gaaccggaaa

ctactaaaag

accaacceeg
cacagaggca
gegeggtace
agcagecgee
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaageggtc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgeceg
cccctgagee
ctacattcce
geaccttgeg

catcgotgac

15

accctgggece
ggotggecaa
tcaacagaag
gcaaaacgac
gaaaccagge
caagcatgaa
agcécatgtg
gtctéaatac
gtttacccac
aggaggécgg
cttcgacaac
cacggccétc

agcecgaagag

ctgeteteag

catgettgag -

ttgetetece

60

120

180
240

300

360 -

420

480
540
600
660
120
180
840
900

960



cacocgecaaa
ctagetcatt
cgeatcagaa
ataaagacag
goeggacgeee
. accatgggac
acgéacagéa
 ataggtageg
tacgtgcaga
cotgaccgca
acggtegcegt

aatcoctetg

gacgcagtac

gtoctgactg

atgaagcaac

atgacagcca
agdgagccgg
actttattet
gaaagatcag
agaggttcca
gcéccgctgc
cgetgatgac
acaagtgcaa

agaaaaactc

gagggactga caaccacaga

geagtcacta atqacéagaé
ctcggggace gtaaaggaaa
gtgccaaaag caagaaaccﬁ
tatcctgace atccgacact
gaggagtgge tgacacacaa
‘gtcaéttggg gocaacaacga
getoatggte acccacatga
gtagtcattg tgteggtgge
atgtetgtet écgcacggcg
gttcccttcc tgctéagcct
gaggctgegg catatctatg
ccgctggcgg ccttgatcgt

accctggett ttttagecgt

 gtaacagtga tcccgaacac
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taaggacaat tttaatgtct ataaagccac
cggégaaggg cattcgtgec acagecctat
ggacggaacg ctéaaaatcc aggtetettt
cgattggacc aagctgcgct atatggatag
attgcttgta aggacttcag caécgtgcac
cgocegatge ccgaaaggag agacgetgac
écacacatgc acacacccgt tccatcatga
ctctcgacca caacatggta aagagttace
cactgetgag gagatagagg tgcétatgcc
geagoagtct ggcaacgtga agatcacagt
ctecgetggc tccggaggta;tafécaactg
cccatctace caatactgttlacagcataca
caaagféatc aataactgca aaattgatca
ttggcaatac aactcccctt tagtcccogeg
gatccacaté ccattcccat tggcaaacgt
tacagtaact tacggaaaaa

accaagtcac

cttgtecttac cgtaacatgg gacaggaace

3gaaggaggtt accttgacég tgectactga

accatacaag tactggccgc agatgtctaé
gataatcftg tactattatg agctgtéccc
ctegttogtg cttctgtoga tegtegecac
cagatgcatt acaccatétg aattaacace
getatgetge gtcégaacga ccaaggegec
gaacgaacag cagcccctgt”tctggttgca
cotgtgecaac tgtctgaaad tettgccatg
aatgagcatc ggtgcccaca ctgtgagegc

ggtgggagta ccgtataaga ctcttgtcaa'

aagaccatat
cgcattggag
geagatcgeg
ccatacgcca
gatcaécggg

agtgggattt

accacctgtgA

ttgecagecacg
cccagatact
taatgggeag

tgaaccaget

aggatccaac

gtegccatget
caacgctgaa
gacttgcaga
catgétgctg
aaattaccac

gegtetegag

gaacggtact

'cactatgact

agcagtggga
aggagecact
cacatattac
ggctettate
ctgetgtaag
gtacgaacac

cagaccgggt

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 tgetgttgga

’cttgactada.tcacgtgcga

ggtacageag
gtctacceat
agegaggeac
gcccacaceg
gtagctgcct
~ ggccoaatgt
gtctacaaca
caaagtogta
gcagc#gcag
ctgaaggaac
aaccoggtaa
gatgeggect
ccageotgea

aagaéaggta

agtgcaagga
ttatgtgegeg
atgtagagaa
catcggegtc
acgctaacgg
ccteegeotg
tggactacce
cagcggéaag
geacggtaca
gaggagcatc
gagetgtaaa
ttactagget
ctcactcote

aatgtgcagt

- gtagaagtag aggggaactc
gagtttegeg tgcaagtete
agggaccaca tagtcaafta
acaacggcaa tgtottgggt
gotgecttaa ttttaattst

46

1276

PRT
Artificial

<210>
Q1
Q12>
Q13>

<220>
<223>

<400> 46

gatggégcta
gtacaaaact
caagagccta
cgegcgectac
atctgaatot
ggogaagetce
tgaccatgee
‘gacacctttt
acéttttggc
taaagacgtt
tgtaccatac
gcetacageac

ttgogetetg

tgtegatgea

cgactttgeg
acattcgatg
ccagctgcaa
ctccacacaa
cccagdatca
gcagaagatt

ggtgctatge

VLP_CHI VLP 532 CD20H
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caatcagtca
gteatoccot
ccégactaca
tgettttgeg
tgcaaaacag

cgegteottt

gtcacagtaa

gacaacaaaa
gcéggaagac
tatgccaaca
tctcaggcac
acggcacogt
gggaacatac
ccctetgtaa
ggggtcgcca
accaacgecg
atatccttot
gtacactgeg
cacaccacce
acgggaggag

gtgtegttta

ccttggaace aacactgfca
cccogtacgt gaagtgotgt
gctgcaaggt ctttactgga
acgecgaaaa tacgcaattg
agtttgcatc ggcctacaga
accaaggaaa caacattacc
aggacgccaé gtttgtegty
togtggteta caaaggcgac
caggacaatt tggtgacatt

ctcagttggt actacagagg

catctggett caagtatteg

teggttgeca gattgegaca
caatttccat cgacataccg

cggacatgtc atgcgaagta

tcatcaaata cacagctage

tféccattcg agaagccgac
caacagbédt gécaagcgcc
cageccgeatg ccacccteca
ttggegteca ggatétatc§
taggaftaat tgttectgtt

gcaggcac

| Met Glu Phe“lle Pro Thr Gin Thr Phe Tyr Asn Arg Arg Tyr Gin Pro

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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o 5 0 | 15

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val lle Arg Pro Arg Pro
20 25 ' 30 -

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

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

Arg Lys ASn'Lys Lys Gin Arg Gin Lys Lys Gin Ala Pro Gin Asn Asp
65 . 70 - 75 80

_.Pro Lys GIn Lys Lys 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 Ile Phe Glu Val Lys His Giu 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 Alé Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 : 150 o 155 - N 160

Asp Leu Glu Cys Ala Gin 1le Pro Val His Met Lys Ser Asp Ala Ser
165 v 170 175

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

Ala Val Gin Tyr Ser Gly Gly Arg Phe Thr Iie 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 lle 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 |Je Val Thr Lys lle Thr Pro Glu
: 245 250 255

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

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

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
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200 - 295 300

Arg Pro Gly Tyr Tyr Gin Leu Leu Lys Ala Ser Leu Thr.C§s Ser Pro
305 . 310 ' 315 320

His Arg Gin Arg Arg 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 Giu Giy His Ser
-, 340 345 , 350

Cys His Ser Pro lle Ala Leu Glu Arg lle Arg Asn Glu Ala Thr Asp_

1355 360 o 365

Gly Thr Leu Lys Ile Gin Val Ser Leu Gin lle Gly lie Lys Thr Asp.
3710 315 380

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

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

.Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 ' © 425 430

Gly Glu Thr Leu Thr Val Gly Phe Thr Asp Ser Arg Lys lle Ser His
© 435 ' 440 445

Thr Cys Thr Hls 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 Val Gln Ser Thr Ala Ala Thr Ala Glu Glu tle Glu Val His Met
485 490 ‘ 495

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

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

Gly Gly Ser Gly Gly lle Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu
530 536 540

Lys Asn Ser Pro Ser Thr Gin Tyr Cys Tyr Ser lle Gin Gly Ser Asn
56 . 550 . 555 560

Glu Giy Leu Thr Thr Thr'Asp'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 lle
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 GIn Glu
' 645 650 v 655

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

Thr Val Pro Thr Glu Gly Leu Giu Val Thr Trp Gly Asn Asn Glu Pro
o 675 ‘ 680 n 685 . »

Tyr Lys Tyr Trp Pro G(nhMet Ser Thr Asn Gly Thr Aia‘Histiy His
690 , -695 - 700

Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr
705 710 715 20

Val Val lle Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly
‘ 125 ' 730 3

Thr Ala Val Gly Met Cys Val Cys Ala Arg Arg Arg Cys lle Thr Pro
' 740 : 745 750 .

Tyr Glu Leu Thr Pro GlyvAIa,Thr Val Pro Phe Leu Leu Ser Leu Leu
755 760 765

Cys Cys Val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr Glu Ala Ala Ala
- T770 .. 775 . 780

Tyr Leu Trp Ash Glu Gin Gin Pro Leu Phe Trp»Leu Gin Ala Leu Ile
185 790 - 795 _ 800

Pro Leu Ala Ala Leu lle 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 lle Gly Ala
820 © 825 830

His Thr -Val Ser Ala Tyr Glu His Val Thr Val {le 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 Ser



146 / 161
865 870 875 8o

Leu Asp Tyr lle 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 Giu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg
- 845 950 955 ' 960

R Ala His Thr Ala Sef Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly
965 970 E 975

Asri Asn Ile 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~ T

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

Asp tle Gin Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala Asn
1040 o 1045 1050

Thr Gin Leu Val Leu 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 Glu
1070 1075 ) 1080

Arg Gly Ala Sér Leu GIn 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 !le
1100 1105 - | 1110

Pro Ile Ser lle Asp Ile 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 Gly Val Ala lle e Lys Tyr Thr
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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 Gln
1175 . 1180 . 1185
Leu GIn {le Ser Phe.Ser Thr Ala Leu Ala Ser Ala Glu Phe Arg
1180 , 1195 . 1200
Val Gln Val Cys Ser Thr Gin Vél His Cys Ala A|a>‘Ala Cys His
“1205 - 1210 1215 »
Pro Pro Lys Asp His Ile Val Asn Tyr Pro Ala Ser His Thr Thr
© 1220 § 1225 1230 .
" Leu Gly Val Gin Asp lle Ser Thr Thr Ala Met Ser Trp Val Gin
1235 1240 o 1245 .
Lys fle . Thr Gly'Gly‘Va! Gly Leu l{e Val Ala Val Ala Ala Leu
1250 : © 1255 1260 '
fle Leu lle Val Val Leu Cys -Val Ser Phe Ser Arg His,
, 1265 o 1270 1275
Q10> 47
211> 3822
<212> DNA

213> Artificial

<220>
<223> VLP_CHI VLP 532 CD20-2 mouse

<400> 47

atggagttca tcccgacgea aactttctat aacagaaggt accaaccccg accctgggec

: ccécgcccta caattcaagt éattaéacct agaccacgtc cacagaggca ggctggggaa
ctogeccage tgatctccge agtcaacaaa ttgaccatge gegeggtace tcaacagaag
cctcgcagéa atcggaaaaa caagaagcaa éggcagaaga agcaggcecc gcaaaacgac
ccaaagc#aa agaagcaacc accacaaaag aagédggctcbaaaagaagaa gaaaccaggc
cgtagggaga gaatgtgoat gaaaattgaé aatgaftgca tcttcgaagt caagcatgaa
~ ggcaaagtga tgggotacge atgcctggtg ggggataaag taatgaaace agcacafgtg
aagggaactaAtcgacaatgc égatctggct aaactggecet ttaaécggtc gtctaaatac
: gafcttgaat-gtgcacagat accggtgoac atgaagtctg atgectcgaa gtttacceac

gagaaaccecg aggggtacta taactggeat cacggagcag tgcagtattc aggaggcegg

60
120
180

240

300
360
420

480

540

600



ttcactatcce
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cgacgggtge aggcaagecg ggagacageg geagaccgat cttcgacaéc

aaaggacggg tggtgeccat cgtoctagga

toogtgetga

tggagectog
ccgecttgea
gacaacgtga
cacdgccaaa
ctagctcatt
cgoatcagaa
ataaagacag
£0gLacgces
accatgggac
acggacagca
ataggtagee
tacgtgcaga
cctgaccgca
~acggtgcget
fcagagaaaa
ctgacaacca
actaatcaca
gaccgtaaag
aaaécaagaa
gaccatbcga
tggetgacac
fggggcaaca

getcacccac

cgtggaacaa
ccctocoggt
caCcdigctg
tgagacccgé
gacgcagtac
gtcétgactg
afgaagcaac
atgacagcca
agcgageces
actttattot
gaaagatcag
agaggttceoa
geaccgotegc
cgctgatgad
acaagtgcaa
actccccate
cagacaaagt
agaattégca
gaaagatcca
accctacagt
cactottgte
acaagaagga

acgaaccata

agacatcgte
cttgtgcctg
ctacgaaaag

atactaccag

taaggacaat

cggagaages
geacggaacsg
cgattggacc
attgottgta
cgcccgatgc

ccacacatge

ctctcgacea

cactgotgag

goagcagtet

ctgogegteec

tacacagtac
gatcaataac
atacaactcc
catcccattc
aacttacgga
ttaccgtaac
gettacctte

caagtactgg

ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgee
ctgaaaatce
aagotgeget
aggacttcag
ccgaaaggag
acacaccegt
caacatggta
gagatagagg
ggcaacgtga
tccggétacg
tétaacagca
tgcaaaattg
cctttagtec
ccattgecaa
aaaaaccaag
atgggacagg
accgtgecta

ccgecagatgt

atgagataat cttgtactat tatgagetgt

attgtegtoge tggectogtt cgtgcttctg togatgegtee

aaggtgcceg
cccctgageg
ctacattcce
gcaccttgeg
catcgetgac
ataaagccac
acageccctat
aggtctcttt
atétggatag
caccgtgcac
égacgctgaé
tccétcatga
aagagttéco
tgcatatgee
agatcacagt
actgtgaace
ttggaggaté
atcagtgeca
6gcgcéac§c
acgtgacttg
tcaccatget
aaccaaatta
ctgagggtet
ctacgaacge
accccactat

gcacagcagt

cacggeccte
agecgaagag
ctgoteteag
catgcttgag

ttgetetece

aagacéatat_

cgecattggag

goagatogeg
ccatadgcéa
gatcaccggg
agtgggatti
accacctgtg
ttgoageacg
cccagatact
taatgggcag
atctaattce
caacgaggga
tgctgeagte
tgaactogeg
cagagtgcca
gotgtatect
ccacgaggag
ggaggtcact
tactgeteat

gactgtagte

gegaatgtgt

660
720
780
840 -
900
960
1020
1080
1140
1200

1260

. 1320

1380
1440
1500
1560
1620
1680
1740
1800
1860

1920

1980
2040
2100
2160

2220



gtgtgegeac
.ttcctgctqa
gcggca;bié
geocgecttga
getttttitag
gtgatcccga

cccatggtgt

tacatcacgt

geagagtgca
~cecatttatgt
gcacatgtag
accgcatcgg
gcctacgﬁta

atgtocteog
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ggogcagatg cattacacca tatgaattaa caccaggage cactgttcce

gectgetatg:

tatggaacga
tegteotete
ccgtaatgag
acacggtege
tégagatéga
gcgagtacaa
aggacaagag
ggegeegoge
agaaatétga
ceteggegaa
acggtgacca

cotggacacc

ctgegtoaga

acagecageec
caééfﬁtctg
éatcggtgcc
agtaccgtat
getacaatca
aactgtcate
cctaccagac
ctactgettt
atcttgcaaa
goteegegte

tgcqgtcaca

‘tacagctgcea

acgaccaagg cggecacata ttacgaggct
ctgttotggt tgoagectet tatcccgotg
aaactcttgc catgetgcte taagaccotg
cacactgtga gegegtacga acacgtaaca
aagactottg tcaacagacc gggttacage
gtocaccttgg aaccaacact gtcacttgac
cectococgt acgtgaagte ctgtggtaca
aggtctttac tggagtctac
tgcgacgeeg aaaatacgea attgagcgag
acaéagtttg catcgeccta cagagoccac

ctttaccaag gaaacaacat taccgtégct

tfttgacaac
aacatggact acccaécttt fggcgcagga
cgtacaccgg aaégtaaagg cgtttatgcc
goaggeoacge tacatgtacc atactctcag
gaacgaggag catcgéfaba goacacggca
gtaagagetg taaattgqgc tgtggggaac
‘ gcctttacté gggttgtéga tgoaccctet
tgcactcact cctcogactt tgggeggceto
;ggtaaatgtg cagtacattc gatgépdaéc
gtagaggesa actcccégct gcaaatatoc
cgegtgeaag tgtgctccac acaagtacéc
cacatagtca attacccagc atcacacacc
geaatgtctt gggtgcagaa gattacggga

ttaattttaa ttgtggtgct atgegtgtog

gtaaaggacg
aaaatcgteg
agaccaggac
aacactcagt
gecaccatotg
cogttegett

ataccaattt

gtaacggaca.

gecatcatca
gccgttacéa
ttctcaacag
tgcgcagccg
acccttggge
ggagtaggat

tttagcagge

ccaagtttgtwbétgggccca

tgtacaaaég cgacgtctac
aatttggtga cattcaaagt
tggtactaca gaggccagea
gettcaagta ttggetgaag

gecagattge gacaaaccceg

‘ccatcgacat accggatgeg

tgtcatgcga agtaccageoe

aatacacagc.tagcaagaaa
ttcgagaage cgacgtagaa
ccctggqaag cgeogagttt
catgccacce tccaaaggac
tccaggatat atccacaécg
taattgttge tgtfgotgcc

ac

2280

2340
2400
2460
2520
2580
2640
2700
2760

2820

2880
2940
3000
3060
3120
3180
3240
33001
3360

3420
13480

3540
3600
3660
3720
3780
3822
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<210> 48

Q1> 1274
<212> PRT

213> Artificial

<220> : '
<223> VLP_CHI VLP 532 CD20-2 mouse

<400> 48

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

Arg Pro Trp Ala Pro Arg Pro Thr lle Gin Val {le Arg Pro Arg Pro
20 o - 25 30

Arg Pro GinvArg Gin Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala Val
¥ 40 S 45 :

Asn Lys Leu Thr Met Arg Ala Val Pro Gin Gin Lys Pro Arg Arg Asn
50 v 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 Gin Lys Lys
‘ : 85 90 95

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

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

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

- Asp Asn Alé Asp Leu Afa Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 o 155. 160

Asp Leu Glu CystIa Gin lle 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 _ 190

Ala Val Gin Tyr Ser Gly Gly Arg‘Phe Thr tie Pro Thr Giy Ala Gly
195 ; 200 205

Lys Pro Gly Asp Ser Gly Arg Pro |le Phe Asp Asn Lys Gly Arg Val
210 - : 215 220

Val Ala lle Val Leu Gly Gly Ala 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 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 ThrAPro Cys Cys Tyr
275 - 280 285 ‘

Glu Lys Glu Pro Giu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 A 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 PhevAsn Val Tyr Lys Ala
: ' : 325 - . 330 335

- Thr Arg Pro Tyr Leu Ala His Cys Pro Asb Cys Gly Glu Gly His Ser
S 340 ' L 345 S 350

Cys His Ser Pro lie Ala Leu Glu Arg lLle Arg Asn Glu Ala Thr Asp
355 360 - 365

Gly Thr‘Léu Lys {le Gin Val Ser Leu Gin ile Gly lle LysvThr Asp
' 370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
8. 390 , 395 400

Ala Aép Ala 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 lle Leu Ala Arg Cys Pro Lys
: 420 425 430

Gly Glu Thr Leu Thr Va! Gly Phe Thr Asp Ser Arg Lys lle Ser His
435 440 o - 445 “ '

Thr Cys Thr His Pro Phe His His Glu Pro Pro Val Ile Gly Arg Giu
480 455 460

Arg Phe His Ser Arg Pro @in His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 : 475 _ 480

Tyr Val -Gin Ser Thr Ala Ala Thr Ala Glu Glu Ile Glu Val His Met
. 485 490 v 495

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

Val Lys Ile Thr Val Asn Gly Gln Thr Val Arg Tyr Lys Cys Asn Cys
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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 {le Gly Gly Ser Asn Glu Gly
545 550 555 560

Leu Thr Thr Thr Asp Lys Val lle Asn Asn Cys Lys lle 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 Aia Glu Leu Gly Asp Arg Lys Gly Lys lle Hié lie
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 Ash Met Gly Gln Glu Pro Asn
o 645 650 655

Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val
- 660 . 665 670

Pro Thr Glu Gly Leu Glu Val Thr'Trp Gly Asn Asn Glu Pro Tyr Lys
675 - 680 685

Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly His Pro His
690 695 700

Glu tle lle Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met Thr Val Val
05 1o 715 720

Ile Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala
‘ C 725 730 735

Val Gly Met Cys Val Cys Ala Arg Arg AF& 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
170 175 780

Trp Asn Glu Gin GIn Pro Leu Phe'Trp Leu Gin Ala Leu lle Pro Leu
785 790 795 800

Ala Ala Leu |le Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys
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805 o810 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

Prd Tyr Lys Thr Leu Val Asn Arg Pro Gly Tyr Ser Pro Met Val Leu
1850 855 , 860

Glu Met Glu Leu GIn Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp
865 gmo-- - 875 - 880

TYr 1le Thr Cys Glu Tyr Lys Thr Val Ile Pro Ser‘Pro Tyr Val Lys
885 o 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 S 920 ST 925

Cys Phe Cys Asp”Ala Glu Asn Thr Gin Leu Ser Glu Ala His Val Glu
-~ 930 y 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
065 970 Y I

~lle Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys
980 o 985 - ’ 990

' Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe
' 995 - 1000 1005 '

Asp Asn Lys tle Val Val Tyr Lys Gly Asp Val Tyf Asn Met Asp
1010 1015 ' 1020 '

Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln Phe Gly Asp lle
1025 - ‘ 1030 1035

Gin Ser Arg Thr Pro Giu Ser Lys Asb VaI:Tyr Ala Asn Thr Gin
11040 1045 1050

Léu Val leu GlnAArg Pro Ala Ala Gly Thr Val His Val Pro Tyr
1065 : 1060 1065

Ser.Gln Ala Pro Ser Giy 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
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1085 1090 1095

Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn Ile Pro fle
~ 1100 1105 : : 1110 :
Ser lle Asp lle Pro Asp Ala Ala Phe Thr Arg Val Val Asp Ala

15 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 GIn
1175 1180 _ 1185

lle 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 lle Ser Thr Thr Ala Met Ser Trp Val Gin Lys lle
1235 » 1240 1245

Thr Gly Gly Val Gly Leu Ile Val Ala Val Ala Ala Leu lle Leu
1250 11255 : 1260

Ile Val Val Leu Cys Val Serz Phe 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 accaaccceg. accotgggec

ccacgcocta caattcaagt aattagacct agaccacgtc cacagaggea ggetgggcaa
ctecgoccage tgatcteocge agtcaacaaa ttgaccatge gegeggtace tcaacagaag

cctcgcagaa atcggaaaaa, caagaagcaa aggoeagaaga agcaggegcc gcaaaacgac

60
120
180

240



CcCaaagcaaa

cgtagggaga

ggcaaagtga
aagggaacta
gatcttgaat
gagaaadcéé
ttcactatce
~ aaaggacggeg

tcogtgetza

agaagcaacc
gaafgtécat
tgggetacge
tcgacaatg¢
gtgcacagat
aggggtacta
cgacéggtgc
tggtggccat

cgteggaacaa

accacaaaag
gaaaaftgaa
atgectggte
cgatctgget
accggtgcac‘
taactggeat
aggcaageog
cegtoctagga

agacatcgtc
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aagccggetc aaaagaagaa

aatgattgca tettcgaagt

geggataaag taatgaaace

aaactggect ttaageggte
atgaagtctg atgcctcgaa

cacggagcag tgdagtattc

ggagacageg geagaccgat

ggggccaacg aaggtgeccg
acaaaaatté cccotgagge

ctacattccc

tggagecteg cectecoget
cecgecttgea caccotgetg
gacaacgtea tgagaccogg
caccgecaaa gacgoagtac
ctagctcatt gtoctgactg
cgcatcagaa atgaageaac

ataaagacag atgacagcca

ctigtgcotg ttggcaaaca
ctacgaaaag gaaccggaaa

atactaccag ctactaaaag

~ goggacgegg agegageces

accatgggac
acggacagca
ataggtagee
‘facgtgcaga
‘cctgaccgca
acggtgcggt
tcotcagaga
ctgacaacca
actaatcaca

gaccgtaaag

actttattet
gaaagatcag
agaggttcca
gecaccgetge
cgetgatgac
acaagtgcaa
aaaactoccce
cagacaaagt
agaattggea

gaaagatcca

taaggacaat
Cegagaages
ggacggaacg
cgattggace
éttgcttgta
cgecocgatge
ccacacatge
ctctegacca
cabtgctgag
geagecagtct
ctgcgétggc
atctacacag
gatcaataac
atacaactcc

catcccattc

tttaatgtct
cattcgtgcc_
ctéaaaatcc
aagctgggct>

aggacttcag

geaccttgeg
catogctgac
ataaagccac

aqagccctat

aggtotettt:

atatggatag

cacogtgeac

ccgaaaggag agacgctgac
acacacccét tccatcatga
caacatggta aagagttace
gégatagagg tgcatatgee
ggcaacgtga agatcécagt
tccggaggat‘acgéctgtgé
tactgtaaca geattggatc
tgcaaaattgvatcagtgcca

cctttagtcc cgegoaacge

ccattggcaa acgtgacttg'

gaaaccaggc

caagcatgaa.

agcacatgteg

gtctaaatac

gfttacccac

aggagecees

cttegacaac

cacggecctc

agccgaagag

ctgcteteag

catgettgag

ttectetece
aagaccatat
cgcattggag
geagatcgee

ccatacgcca

gatcaccggs

agtgggattt

accacctgtg

ttgqagcacg

cccagatact
taatgggcag
accatctaat
caacgaggga
tgctgeagtc
tgaaétcggg

cagagtgeca

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

1500

1560
1620
1680
1740
1800
1860



aaagocaagaa accctacagt
gaccatccga cactettgte
tgggtegacac acaagaagga
tggggcaaba-acgaaccata
ggtcacccac atgagataat
attgtgtoge tggcctcgtf
gtgtgcgcac ggogeagatg
ttcotgetca goctgetatg
gcggcatatc tatggaacga
gccgcbttga fcgtcctgtg
gcttttttag.ccgtaatgag

gtgatcocga acacggtgge

cccatggtgt
tacatcacgt
gocagagtgea
ccatttatgf
goacatgtag
accgecatcgg
gectacgeta
atgtoctoog

aacatggact

tggagategga
gcgagtacaa
aggacaagag
£88gCeEcec
agaaatctga
cgtoggogaa
acggtgacca
cctggacace

acccacottt

cgtacaccgg aaagtaaaga
gcaggcacgg tacatgtace
gaacgaggag catcgctaca
gtaagagctg taaattécgc
gectttacta gggftgtcga

tgcactcact cctecegactt

aacttacgga
ftaocgtaac
ggttaccttg
caagtactgg
cttgtactat
cgtgettety
catfacacca
ctgegtcaga
ac&gcagccc
caactgtote
catcggtgee
agtaccgtat
getacaatca
aactgtcate
cctaccagac
ctactgettt
atcttgcaaa
getecgegte
tgoogtoaca
ttttgacéac
tggcgeagga
ogtttatgee
atactctcag
goacacggea
tetegegegaac
tgcaccetot

tggegecete
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aaaaaccaagv
atgggacagg
accgtgecta
ccgeagatgt
tatgagctgt
togatggtee
tatgaattaa
acgacdaagg
ctgttetget
aéactcttgc
cacactgtga
aagactettg
gtcacottgg
ccctccécgt
tacaéctgca
tgcgacgocg
acagagttte
ctttaccaag
gtaaaggacg
aaaatcglegg
agaccaggac
aacactcagt
gcaccatcte
dcgttcggtt

ataccaattt

tcaccatget gotgtatect
aaccaaatta ccacgaggag
ctgagegetet ggaggtoact
ctacgaacgg tabtgctcat
accccactat gactgtagte
gcacagcagt gggaatgtgt
caccaggagc cactgttece
cggecacata ttacgagget
tgcaggetet tatcccgetg

catgetgetg taagaccctg

gogegtacga acacgtaaca

tcaacagacc gggttacage

aaccaacact gtcacttgac

acgtgaagte
aggtctttac
aaaatacgea
catcggecta
gaaacaacat
ccaagttigt
tgtacaaagg
aatttggtga
tggtactaca
gcttcaagta
gecagattge

ccatcgacat

gtaacggada tgtcatgega

gccatcatca aatacacage

ctgtggtaca'

tggagtctac
attgagcgag
cagageocac
taccgtaget
cgtgggccca
cgacgtctac
cattcaaagt

gaggecagea

ttggeteaag

gacaaaccceg

accggatgeg
agtaccagce

tagcaagaaa

1920
1980
2040
2100
2160

2220

2280

2340
2400
2460
2520

2580

2640
2700
2760
2820

2880

2040

3000
3060
3120

3180

3240

3300
3360

3420

3480 -



157 / 161

getaaatgte cagtacattc gatgaccaac gecgttacca ttcgagaagc cgacgtagaa
gtagagggga actcccaget gcaaatatcc ttctcaacag coctggcaag cgecgagttt
cgegtgcaag tgtgetecac acaagtacac tgegoagecg catgocaccc tccaaaggac
‘cacatagtta attacccagc atcacacace accbttgggg tccaggatat atccacaacg
geaatgtctt gegtgcagaa gattacggea ggagtaggat taattgttge tettgctgec
ttaattttaa ttgtggtect atgegtegteg tttageaggce ac

<210> 50

Q1> 12714

<212> PRT.

213> Artificial.

<220> :
<223> VLP_CHI VLP 532 CD20-3 mouse

<400> 50

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 tle Gin Val tle Arg Pro Arg Pro
20 ' 25 30

Arg Pro 63n Aré 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 GIn Lys Pro Arg Aré“Asn
50 55 60 -

Arg Lyé Asn Lys Lys GIn Arg GIn Lys Lys GIn Ala Pro Gin Asn Asp
65 70 R | o 80

Pro Lys Gin Lys:Lys Gin Prb Pro Gin Lys Lys Pro Ala GIn Lyé Lys
85 90 - : 9%

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys lle Glu Asn Asp
100 _105 110

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

Leu Val GryAAsp 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 Alé GIn Ile Pro Val His Met Lys Ser Asp Ala Ser

3540
3600
3660
3720
3780
3822
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165 170 BT

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 Ile 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 Ile 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
21 . 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 ThrvLys 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
35 360 - 365

Gly Thr Leu Lys ltie GIn Val Ser Leu GIn lle 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 Ile 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 ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Giu Pro Pro Val lle Gly Arg Glu
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450 55 460

Arg Phe His Ser Arg Pro Gin His Gly Lys Glu Leu Pro Cys Ser Thr
465 - 40 - 475 ’ 480

Tyr Val Gln Ser Thr Ala Ala Thr Ala Glu'GIu Ife 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 lle Thr Val Asn Gly Gin Thr Val Arg Tyr Lys Cys Asn Cys
515 520. 525

Gly Gly Ser Gly Gly Tyr Asp Cys Glh Pro Ser Asn Ser Ser. Glu Lys -
530 : 535 540

Asn Ser Pro Ser Thr Gin Tyr Cys Asn Ser lle Gly Ser Asn Glu Gly
545 550 : : 555 560

Leu Thr Thr Thr Asp'Lys Val lle Asn Asn'Cystys [le 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 Ile 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 GIn Val Thr Met Leu Leu Tyr Pro
625 - 630 635 - 640

Asp His Pro Thr ‘Leu Leu Ser Tyr Arg Asn Met ély Gin Giﬁ‘Pré Asn
‘ : . 645 v 650 655

Tyr His Glu Glu Trp Val Thr His Lys Lys Glu Val Thr Leu Thr Val
660 665 _ 670

Pro Thr Glu Gly Leu Glu Val Thr Trp Gly Asn Asn Glu Pro Tyr Lys
675 : 680 685

Tyr Trp Pro Gin Met Ser Thr Asn Gly Thr Ala His Gly His Pro His
690 . - 695 ' 700 '

Glu 1le lle Leu Tyr Tyr Tyr Glu Leu Tyr Pro Thr Met THE Val Val
705 v 710 ’ -715 720

lle Val Ser Val Ala Ser Phe Val Leu Leu Ser Met Val Gly Thr Ala
125 730 ' 135

Val Gly Met Cys Val Cys Ala Arg Arg Arngys lte Thr Pro Tyr 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 ‘ 715 - 780

Trp Ash Glu Gin GIn Pro Leu Phe Trp Leu Gin Ala Leu fle Pro Leu
785 790 795 800

Aia Ala Leu lle Val Leu Cys Asn Cys Leu Lys Leu Leu Pro Cys Cys
- 805 - 810 : 815

Cys Lys Thr Leu Afa Phe Leu Ala Val Met Ser lle Gly Ala His Thr
820 825 o 830

Val Ser Ala Tyr Glu His Val Thr Val lle 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 - . ‘ 855 860

Glu Met Glu Leu Gin Ser Val Thr Leu Glu Pro Thr Leu Ser Leu Asp
865 . 870 : 875 -~ 880

Tyr tle Thr Cys Glu Tyr Lys Thr Val tle 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 Afa His Val Glu
930 935 : 940

Lys Ser Giu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His
945 950 - 055 - 960

Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gin Gly Asn Ash
965 970 7 975

Ile Thr Val Ala Ala Tyr Ala Asn Gly Asp His Ala Val Thr Val Lys
980 985 - 990

Asp Ala Lys Phe Val Val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe
995 1000 1005

Asp Asn Lys Iie Val Val Tyr Lys Gly Asp Vai Tyr Asn Met Asp
1010 1015 1020

TyrvPro Pro Phe Gly Ala Gly Arg Pro Gly Gin Phe Gly Asp lle



1025

GIn Ser
1040

Leu Val
1055

Sér Gln
1070

Ala Ser
1085
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1030

Arg Thr Pro Glu Ser 'Lys Asp Val Tyr
1045

Leu GIn Arg Pro Ala Ala Gly Thr Val
1060

Ala Pro Ser Gly Phe Lys Tyr Trp Leu
- 1075

Leu Gin His Thr Ala Pro Phe Gly Cys
1090 -

1035 -

Ala Asn Thr Gin
1050

His Val Pro Tyr
1055

Lys Glu Arg Gly
1080

Gin lle Ala Thr
1095:

Ash Pro Val Arg Ala Val Asn Cys Ala Val Gly Asn 1ile Pro lle

1100

1105

1110

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

Ser Ser
1145

Lys Lys
1160

lie Arg
1175

{le Ser
1190

1135

Asp Phe Gly Gly Val Ala lle lle Lys
: v1150

Gly Lys Cys Ala Val His Ser Met Thr
1165

Glu Ala Asp Val Glu Val Glu Gly Asn
1180

Phe Ser Thr Ala Leu Ala Ser Ala Glu
1195

1140

‘Tyr Thr Ala Ser

1155

Asn Ala Val Thr
1170

Ser Gln Leu GIn
1185

Phe Arg‘Vai Gin
1200 _

Vail Cys Ser Thr Gln.Vé] His Cys Ala Ata Ala Cys His ProbPro

1205

Lys Asp
1220

Val GIn
1235

Thr Gly
1250

Ile Val
1265

1210

His lle Val Asn Tyr Pro Ala Ser His
1225 '

_Asp lie Ser Thr Thr = Ala Met Ser Trp

1240

Gly Val Gly Leu Ile Val Ala Val Ala
1255

Val Leu Cys Val Ser Phe Ser Arg His
1270

1215

Thr Thr Leu Gly
1230

Val Gin Lys Ile
1245

Ala Leu Ile Leu
1260





