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1
238
PRT
homo

1

Met Leu Gly
1

Gln

ASp

LYS

Leu

65

Ala

Leu

Pro

val

Tyr
145

va'l

Lys

Leu

50

Gly

Ala

AsSh

Leu
130

Gin

Leu

ASp

35

Glu

Lys

val

Ala

Leu

115

Trp

Gin

sapiens
Gln Pro Ala

Ala val Arg
20

Cys Glu Met:

Leu Ser Gly

Gly Thr Ser
70

Leu Gly Gly
85

Tyr Phe His
100

His His Pro

Lys Leu Leu

teu Ala Ala
150

3.5

Pro

Thr

Lys

Cys

55

Ala

Pro

Gin

val

LYsS

135

Leu

Leu

va'l

Arg

40

Glu

Ala

Glu

Pro

Phe

120

val

Ala

G?u
Cys
Thr
Gln
Asp
Pro
Glu
105
Gin

val

Gly

Arg

10

Asp

Thr

Gly

Ala

Leu

90

Gin

Lys

Asn

Phe

Leu

Leu

Leu

va'l

75

MeT

Ile

Glu

Phe

Pro
155

Ala

val

Asp

His

60

Glu

Gln

Glu

Ser

Gy

Lys
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Ser

Leu

Ser

45

Giu

val

Cys

Glu

pPhe

125

Glu

Ala

Arg

Gly

30

Pro

Ile

Pro

Thr

Phe

110

Thr

val

Ala

Arg

15

LYS

Let

LYs

Ala

Ala

95

Pro

Ary

Ile

Arg

Pro

Met

Gly

Leu

Pro

80

Trp

val

Gcin

Ser

Ala
160



val

His

Leu

LyS

Gly
225

Gly

Arg

Ala

Pro

210

Ala

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

Gly

va'l

val

195

Gly

Gly

2
193
PRT

Ala

val

180

Lys

Leu

Ala

Met

165

Cys

Glu

Gly

Thr

artificial

Arg

Ser

Trp

Gly

Ser
230

Gly

Ser

Leu

Ser

215

Gly

Asn

Gly

Leu

200

Ser

Ser

Pro

Ala

185

Ata

Gly

Pro

Amino acid sequence of SNAP

2

Arg Ser Asp Lys
1

Ley

Lys

Ala

Ala

65

Pro

Arg

ile

Gly

Leu

Pro

50

Trp

val

Gln

sSer

LYsS

Leu

35

Ala

Leu

Pro

val

Tyr
115

Leu
20

Gly

Ala

ASH

Leu
100

GIn

Asp
5
Glu
Lys
val
Ala
Lew
85

Trp

Glin

Cys

Leu

Gly

Leu

TYF

70

His

Lys

Leu

Glu Met Lys

Ser

Thr

Gly

55

Phe

His

Leu

Ala

Gly

ser

40

Gly

His

Pro

Ley

Ala
120

Cys

25

Ala

Pro

Glin

val

LysS

105

Leu

eolf-seql

val Pro Ile

170

val

His

Leu

Pro

Arg

10

Glu

Ata

Glu

Pro

rhe

S0

val

Gly

Glu

Ala

Ala
235

Thr

GIn

Asp

Pro

Glu

75

Gin

val

AsSn

Gy

Gly

Gly

Thr

Gly

Ala

Ley

60

Ala

Gin

LYs

Ala Gly Asn

Page 2

Leu

Tyr

His

205

Ala

Arg

Leu

Leu

val

45

Met

Glu

Phe

Fro
125

Ile

Ser

180

Arg

Trp

Asn

ASp

His

30

Glu

Gin

Glu

Ser

Gly

110

Ala

Pro
175
Gly

Leu

Leu

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Cys

Gly

Gly

LYS

Pro
Ile
Pro
Thr
Phe
80

Thr

val

Thr



eclfT-seqgl

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile
130 135 140

Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu

145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu teu Ala His Glu Gly His Arg

165 170 175
Lteu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 190

Leu

<210> 3

<21l> 404

<212> DNA

<213> Dengue virus 1

<406> 3

taggcgcgee agggrecctg gagggaggty gegggtctcot gactttaaaa gggatgtcat

atgrgatgtyg cacaggctca tttaagetag agaaggaagt ggcetgagacc cageatggaa

ctgtcectagt gcaggttaaa tacgaaggaa cagatgcgec atgcaagatc cccttttoga

cccaagatga gaaaggagtg acccagaatg ggagattgat aacagccaat cccatagtta

ctgacaaaga aaaaccaatc aacattgaga cagaaccacc ttttggtgag agctacatca

tagltaggggc aggtgaaaaa gctttgaaac taagetggtt caagaaagga agcagcatag

ggaaaggagg tggccatcac catcaccatc actgatgacc ggtt

<210> 4

<211> 404

<212> DNA )

<213> Dengue virus 2

<400> 4

taggcgogoo agggteocty gaggygaggty gogggtctot acagctcaaa ggaatgtcat

attctatygtg tacaggaaag titaaagttg tgaaggaaat agcagaaaca caacatggaa

caatagttct cagagtacaa tatgaagggg acggttctcc gtgcaagatc ccttttgaaa

taatggattt ggaaaaaaga catgtcttag gtogottgal cacagicaac ccaattgtia

cagaaataga cagcccagtc aacatagaag cagaacctcc attcggagac agctacatca

ttataggagt agaaccggga caactgaagc tcagetggtt taagaaagga agttccattg

gceaaggagg tggocatcac catcaccate actgatgacc ggtt
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<210> 8§

<211> 410
<212> DNA
<213>

<400> 8
taggegegec

catcctacaa
atggcactgt
tagtagctga
tcgoctcaac
acattatcgt
caataggaaa
<210> 9

<Z11> 410
<212> DNA
<213>

<400> ¢
taggcgegec

gcatgtgtac
ttgtcattga
tcgcgagect
cggcttccag
atatcgtggt
cgctgggeaa
<210> 10

<211> 397
<212> DNA
<213>

<400> 10
gcgcgecagy

cagcgttcac
tacagtacgc
aaactcigac
agaactctaa
gagtcgggga
gaggtggcca

agggteccty
aatgtgcact
tgtgatgcag
tgatcttaca
caatgatgat
tgggacagga

gggaggtggc

agggtcccty
agaaaaattc
actctcctac
caatgacatg
tgccaactca
tggaagggga
gggaggtgge

Zika virus

aggtggcggy
aticaccaag
agggacagat
cecagttggg
gatgatgctyg
gaagaagatc

tcaccatcac

vellow fever virus

gagggaggtg
gacaaaatgt
gtgaaagtgc
gcggcaatca
gaagtgctga
gartcacgtc

catcaccatc

gagggaggtg
tegrtcgcga
tctgggagty
actcctgtty
aaggtgctyg
gacaagcaga

catcaccatc

tctcttagat
atceceggetg
ggacceigea
aggctgataa
gaacttgatc
acccatcact

catcactgat

eolf-seql

gegggrtcttc
cttttgtcaa
caaaaggage
ataaaggcat
ttgaggtgaa
tcacttacca

accatcactg

Japanese encephalitis virus

gcgggtctge
aaaatcegge
atggeeectg
ggcggetggt
tcgagatgga
tcaaccacca

accatcactg

tgaagggcgt
aaacactgca
aggttccage
cogetaaceo
caccatttgg
ggcacaggag
gaccggt

agcrttgaca
gaacccaact
ccectgcaag
Tttggttaca
cccacctttt
gtoggcacaaa

atgaccggrtt

tetgaaagdc
ggacactggt
caaaattccg
gacagtgaac
accceccttc
ttggcacaga

atgaccggtt

gtcatactcc
cgggacagtc
tcagatggcg
tgtaatcact
ggactcttac

tggcagcacc

Page 5

ctcaagggga
gacactggcec
attccagtga
gttaacccca
ggagacagct

gagggaagct

acaacctatg
cacggaacag
attgtcteeg
ccetttgteg
ggagacicct

gctggaagca

ttgtgtaccg
acagtggagy
gtggacatge
gaaagcactg
attgtcatag

atrggaaaag

60
120
180
240
300
360
410

60
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240
300
360
410

60
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240
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360
397



<210> 11

<211> 385
<Z212> DNA
<Z213>

<400> 11
gcgegecagg

ggatgtcctt
aagttacaac
cagaaaaccg
tgtrggtgga
ataaacttac
accatcacca
<210> 12

<211> 397
<212> DNA
<213>

<400> 12
gcgegecagg

acaaatttgc
tacagtacgc
atgatctcac
cggcacaaaa
gtacaggtcce
gaggtggcca
<210> 13

<211> 397
<212> DNA
<213>

<400> 13
gcgegecagg

aaaaatttac
tgcagtacac
atgacatgac
ccaatgctaa
gcaggggaga
gaggtggcca

aggtggcggy
tgctaagcaa
tggagctecg
tggaagcgic
gatcagtcca
ataccactygg

tcactgatga

Rocio virus

aggtggcggg
tLttgccaag
tggttctgat
tcccatcgga
aatttrgatt
caaccaggty

tcaccatcac

aggtggcggg
tttctcaaag
cgggagtgat
gectgtogga
agttctggty
caagcagatc

tcaccatcac

wesselbron virus

ctcatcctga
ccagttgaga
tgcagaattc
atcacaacca
ccatttggag
caaagatcag

ccggt

tctectcaaaa
aacccagttg
gggccatgea
cgattggtga
gaactcgage
aaataccagt

catcactgat

Murray encephalitis virus

tcrtigaaac
aatccagecy
ggaccatges
agaatogtyga
gagattgaac
aatcaccact

catcactgat

eolf-seq]

aaggttcaac
cagaccatgy
cagtgatigc
atcctattge
agagttacat

gaagcaccat

tcaaagggtc
acacaggaca
ggattccaat
cggtcaatcc
cecceetttgg
ggcataagtc

gaccggt

tgaaaggaac
acaccggaca
aaattccaat
cagciaatce
caccettegg
ggcataagga

gaccggt

ctactcaatg
aacagcagtyg
agcagattcc
tgcgrcaaac

catcgttygt

cgggaatgga

aacataccty
cggcacaatc
caccatgacc
atttgrtcec

gacatccttc

tggtagtgtg

cacttatggg
tggcacggta
atcctctgta
atatgtagct
agactcatac

gggtagttca

Page §

tgcaaaagag
atgcagataa
atggcgggaa
aatgatgaag
aatggagatg
ggtggeeatc

atgtgcaagg
gtgacggagg
gagaacctac
tcatccgaga
atactggtgg

atcggaaaag

atgtgcacag
gtactagaac
gcaagtcteca
tcatcaactg
attgtggtag

attgogcaaag

60
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180
2490
300
360
385

60
120
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240
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397

60
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240
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387
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Ala

Gly

Lys

Leu

65

GIn

MeT

val

Glu

Phe

145

L.eu

Phe

Glu

val

Thr
225

Thr

Gln

LysS

Thr

Tyr

Ser

Leu

val

130

Ala

va'l

Met

Trp

Gly

210

Phe

<210>
<211>
<212
<213>

Phe

Gin

35

Ala

Phe

val

Gly

Lys

Pro

Tle

LYS

Met

195

Gin

Leu

17
707
DNA,

Ash

20

Leu

Lys

Gly

ser

Tyr

100

L.eu

Gly

Gly

Glu

Lys

180

Thr

L.eu

Gln

Pro
Asnh
Met
Gly
Asn

85

teu

Cys
Ala
Met
165
va'l
Gin

Ala

Glin

artificial

Glu

rhe

val

val

70

Pro

Ala

Glu

Thr

Glu

150

Leu

Lys

Trp

rhe
230

val

Gly

Leu

55

LYS

val

Arg

Ala

Arg

Arg

Ile

Ala

215

Gly

Gly

val

40

Phe

Pro

Trp

Ser

120

Ala

Phe

val

Gln

Thr

200

Lys

Ile

LYS

Thr

AsSp

Iie

105

Ala

Asp

lLeu

Leu

ser

ASH

eolf~seq]

val Ala Phe

Arg

Thr

val

Asn

90

Ala

Gln

Gly

Asp

Lys

Tyr

Ile

Gly

Tle

val

Ala

val

75

Ala

Asp

Tyr

Ala

155

ASp

Gly

Lys

Phe

Pro
235

Phe

Gln

60

AsSnh

Ile

Thr

val

Thr

140

rhe

ASH

Thr

Ata

Ser
220

Page 8

Ile

Phe

45

Pro

Asn

Thr

Cys

Met

125

Met

ASp

MetT

Met

Ala

205

Pro

Gly
30

Leu

Ser

Leu

LYS

110

Pro

Tyr

Phe

ASD

Thr

190

Phe

LysS

AsSn

val

Phe

His

95

Leu

Leu

TVYr

val

175

Ala

ASN

Ala

TYr

Gln

Asp

Pro

80

Arg

Ser

Ala

Gly

Pro

160

Ash

Glu

Ser

Arg



<220>
<223>
viru

<400> 17
gatatctcaa

ccggaggreg
gctagagtct
ccaagtgtcg
caatatgtct
ctagcacgtt
gctcagattyg
atgtatctig
ctagttatig
gtccteegece
gaaataaaag
cctgctgota
<210>
<211>

<212>
<213>

18

211
PRT
mus
<400> 18

Met Ala Glu
1

Gly Lys Met

Ser
35

lLeu Leu

Thr Pro Glu

50

Gin Thr

65

Cys

Glu Gly Leu

Ser Phe Thr

S

geccaatteat
ggtatgrgge
tcttcctcaa
atcttacttt
caaatcctygt
ggattgctga
tcatgecoct
gatttgcacc
aaatgcatag
aacgctatgg
ctgcttttaa

gaacctrctt
musculus

Thr Cys
5

Glu
20

Leu
Gly Lys
val Leu
Ala

Trp

Leu
85

Pro

Arg Glin

Lys

ser

Thr

Gly

Leu

70

Pro

val

ttttgaagat
atttattggt
ccagaagaag
tggtggggtc
gccagacaat
tacatgcaag
tgetgaggtt
tggggccgaa
ggtectcaag
aacaatgact
ttctgttgga

gcagcaattc

Met Lys

Gly Cys

Pro Asn

40

Gly Pro

55

Glu Ala

Ala

Leu

Leu Trp

eolT-seql

gtaccacaac
aagtatgggc
gccaagatgg
aaatttacag
gceattacac
gctagtgtce
aagggatgca
atgttccttg
gacaatatgg
gctgaagaat
cagcttgect

ggtatcaaca

Ser val

10

Tyr

Glu
25

Arg Gly

Thr Asp Pro

Glu ¢ty val

Tyr Phe Arg

75

His Pro

30

His

Lys Leu Leu

105

ggaatgcagc
aacaactcaa
tcctacataa
tggttaataa
Ttcacaggat
tcaaactage
cctgggecga
atgcttttga
atgtaaattt
ggatgactca
gggccaaatc

tceeggy

Leu Asp Ser

Leu His Gly

30

Glu Ala

45

Thr

Pro Glu Pro

60

Glu Pro Ala

val phe Glin

val
110

Lys val

Page 9

Mutated bNA sequence encoding the N protein of schmallenberg

tacatttaac
cttcggtgtt
gacggcacaa
ccattttece
grtcaggttat
tgaagctagt
tggttataca
cttctatcca
tatgaaaaaa
gaaaataaca

tggattctct

Pro Leu

15

ITe Arg

Pro Ala
va'l

Ley

Thr
80

Ala

Gln
95

ASp

Lys phe

60
120
180
240
300
360
420
480
540
600
660
707



LYS

Ile

145

His

Glu

Gly

Gly

Glu

Ala

130

feu

Tyt

Gy

Thr

Arg
210

<210>
<21l>
<212>
<213>

<400>

Thr

115

Ala

Ile

Sar

Ile

Trp

195

Asn

19
209
PRT

Rattus norvegicus

19

Met Ala Glu

1

Gly

Phe

Cys

Gin

65

Glu

Ser

Lys

Leu

Pro

50

cys

Gly

Phe

Ile

ser

35

Glu

Thr

Leu

Thr

vaf
Arg
Pro
Gly
Pro

180

Ley

Ile
Glu
20

Gly
val
Ala

Pro

Arg

Ser
Ala

Cys

Lys

Cys
5

Leu
Lys
Leu
Trp
Leu

85

Gin

Tyr

val

His

150

Gly

Gly

Ser

Lys

Ser

Thr

Gly

Leu

70

P{o

val

Glin

Gly

Arg

Gln

Gln

Ser

Met

Gly

Pro

Gly

55

Glu

Ala

L.eu

Gln

120

Gly

val

Ala

Pro

Phe
200

Lys

Cys

ASn

40

Pro

Ala

Leu

Trp

ifeu

Ala

val

val

Ala

185

Ghu

Tyr

Glu

25

Thr

Glu

Tyr

His

Lys
105

eolf-seql

Alta Ala Leu

Met

Arg

Lys

Ser

Ser

Thr

10

Arg

AsSp

Gly

rhe

His
90

Arg

Ser

155

Lys

Thr

val

Gly

Pro

val

His

75

Pro

Ser
140
ASp
Trp

Gly

Ser

Leu

Leu

Thr

Pro

60

Giu

val

Leu Leu Lys

Page 10

Ala

125

Asn

Gly

Leu

Leu

Ser
205

Asp

His

Glu

45

Glu

Pro

Phe

va'l

Gly

Pro

Ala

Leu

Gly

Glu

Ser

Gly

30

Ala

Pro

Ala

Gin

va'l
110

Asn

val

Ila

Ala

175

Leu

Pro

Pro

15

Ile

Pro

Leu

Ala

Gin

95

Lys

Pro

Pro

Gly

His

Thr

Ser

Leu

Arg

Ala

val

The

80

ASp

Phe



Glu Met

115

Ala Ala

130

Lys

Ile Ile

145

Leu

Asnt Tyr 5er

Ile

Gly

ser

Gly

20
963
DNA
arti

<210>
<Z211>
<212>
<213>
<Z220>
<Z223>

Hist

<400> 20
agatctgaca

gaactgtctg
geegeegacg
atgcaggcca
cctgtgecag
tggaaactge
ctggeoggea
ceeattotga
ggcgggctcyg
gggctggotc

actttaaaad

gctgagacec

val ser

Ala

Arg

Pro Cys

Tyr

val

His

GlIn
120

GIn

Gly

Arg val

150

Gly

Pro
180

Leu Lys

ficial

ag

aagactgcga
ggtgcgaaca
cegtggaagt
ccgectggct
ccctgeacca
tgaaagtogt
atccoaocge
tcecctgeca
ccgtgaaaga
ctgcaggtat
ggatgtcata

agcatggaac

Gly

Gly

Pro

Gln Thr

Gln

Pro

rhe
200

Ser

aatgaagcge
gggcctgeac
gcctgeccca
caacgectac
cccagtgttc
gaagttcgga
Caccgoegeo
ccyggtygty
gtggcrgetyg
aggcgegeca
tgtgatgtge
tgtcctagty

Leu

Ala

Tle

val

Ala

185

Glu

el f-seql

Ala Ala
Met

APg

Ser
155

Arg

Lys Glu

ser Lys

Ser Ser

accaccctgg
gagatcaage
gcegeegtge
tttcaccagce
cagcaggaga
gaggtcatca
gtgaaaaccy
tetagetety
geccacgagy
gggtccctgg
acaggctcat

caggttaaat

Ala
125

Leu Gly

ser
140

Asn Pro

Asp Gly Ala

Trp Leu Leu

Gly Leu Gly

Pro
205

ser Lys

atagcectct
tgctgggeaa
tgggcggacc
ctgaggccat
gctttaccag
gctaccagca
cootgagegy
gcgeegtggy
gccacagact
agggaggtggy
ttaagctaga

acgaaggaac

Page 1l

Asn Pro

val Pro

Ile Gly

Ala His

175

Ley ITle

Pro Ser

DNA sequence coding for SNAP - Tinker - DENL1 EDIII - Tinker-

gggcaagcty
aggaacatct
agagccactyg
cgaggagrtc
ccaggtgcty
gcrggeegec
aaatccogty
gggctacgag
gggcaagect
cgggtcictg
gaaggaagtg

agatgcgeca

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



enlf-seql

tgcaagatcc ccttitcgac ccaagatgag aaaggagtga
acagccaatc ccatagttac tgacaaagaa aaaccaatca
tttggtgaga gctacatcat agtaggggca ggtgaaaaag

aagaaaggaa gcagcatagg gaaaggaggt ggccatcacc

gtt
<210> 21

<211> 316
<212> PRT

<213> artificial

<220>
<2723> SNAP - linker - DEN1 EDIIT - Tlinker-

<400> 21
Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr
1 5 10

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gln
20 25

Lys Leu Gly tys Gly Thr Ser Ala Ala Asp Ala
35 : 40

pro Ala Ala val Leu Gly Gly Pro Glu Pro lLeu
50 55

Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala
65 70 75

val Pro Ala Leu His His Pro val phe &In Gln
85 80

GIn val Leu Trp Lys Leu Leu Lys val val Lys
100 105

ser Tyr Gin GIn Leu Ala Ala teu Ala Gly Asn
115 120

Ala val Lys Thr Ala Leu Ser Gly Asn Pro val
130 135

cys His Arg val val Ser ser Ser Gly Ala val
145 150 155

Gly Leu ala val Lys Glu Trp Leu Leu Ala His

cccagaatgg gagattgata
acattgagac agaaccacct
ctttgaaact aagctggttc

atcaccatca ctgatgaccg

Histag

Thr Leu Asp Ser Pro
15

Gly Leu His Glu Ile
30

val clu val pro Ala
45

Met Gln Ala Thr Ala
60

Ile Glu Glu Phe Pro
80

Glu Ser Phe Thr Arg
95

phe Gly Glu val Ile
110

Pra Ala aAla Thr Ala
125

Pro Ile Leu Ile Pro
140

Gly Gly Tyr Glu Gly
160

Glu Gly His Arg Leu

Page 12

780
840
900
960
963



eolf-seql
165 170 175

Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser Leu

Glu Gly Gly Gly Gly Ser Leu Thr Leu Lys Gly Met Ser Tyr val Met
195 200 205

Cys Thr Gly Ser phe Lys Leu &lu Lys Glu val Ala Glu Thr GIn His
210 215 220

Gly Thr val Leu val GIn val Lys Tyr Glu Gly Thr Asp Ala Pro Cys
225 230 235 240

Lys Ile Pro Phe Ser Thr Gln asp Glu Lys Gly val Thr Gin Asn Gly
245 250 255

Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp Lys Glu Lys Pro Ile
260 265 270

Asn Ile Glu Thr Glu Pro Pro Phe Gly Glu Ser Tyr Ile Ile val Gly
275 280 285

Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser Ser
290 295 300

Tle Gly Lys Gly Gly Gly His His His His His His
305 310 315

<210> 22

<211> 54

<212> DNA

<213> artificial

<220> _

<223> DNA seguence enceding the ssBiP sequence
<40G> 22

atgaagttat gcatattact ggccgtcgtg goottigitg goctcicgot cggg 54
<210> 23

<211> 66

<212> DRA

«213> artificial

<220>

<223> DNA artificial encoding BiP-like signal = insect ssBiP signal
peptide + cleavage site DENlprM signal sequence

<400> 23
atgaaactat grattctact tgcagttgtt gcgttcgtag gattgtcctt acctacaget 60

page 13



eolf-seql

ctggca

<210> 24

<211> 22

<212> PRT

<213> artificial
<220>

<223> BRip-1ike signal = insect ssBiP signal peptide + cleavage site
DENIprM signal sequence

<400> 24

Met Lys Leu Cys ITe Leu Leu Ala val val Ala Phe val Gly Leu Ser
1 5 10 15

tey Pro Thr Ala teu aAla

20
<210> 25
<21l> 4
<212> PRT

<213> artificial

<220>
<223> Amino acid sequence of the spacer

<400> 25
Gly Gly Gly Ser
1

<210> 26

<Z211> 12

<212> DNA

<213> artificial

<220>

<223> DNA seguence of the spacer
<400> 26

ggtggcggat ct

<210> 27

<211> 6

<212> PRT

<213> artiticial

<220> )
<223> Amino acid sequence of HIS TAG

<430> 27
His His His His His His
1 5

<2il> 28
Page 14



<211> 18
<212> DNA
<213>
<220>
<223>
<400> 28
catcatcatc
<210> 29
<211> 21
<212> DNA
<213>
<220>
<223>
<400> 29

artificial

atcatcat

artificial

gaaaacctgt actitccagag cC

<210> 30

<2il> 21

<212> DNA

<213> artificial
<220>

<223>

<400> 30

gagaatctat attttcaagg ¢

<210> 31

<211> 530
<212> DNA
<213>

<220>
<223>

<400> 31
gacaaagact

agtggatgey
gatgcagttyg
gcecacagect
ccogooottc
ttgctgaagg
ggtaaccccy
ctgatccctt

ctggcagtia

artificial

gcgaaatgaa
agcaaggatt
aagttccagc
ggcttaacgc
accatcctgt
tggrcaagtt
cagctacage
gtcacagagt

aggagtgget

aagaactaca
gcatgaaatt
accageaget
atatttccac
grtittcagcag
tggtgaagtg
tgecgtgaaa
cgtttcatct

gctggcteat

eolf-seql

DNA sequence encoding His Tag

DNA encoding pro-TEV cleavage site 1

DNA encoding pro-TEV cleavage site 2

sNAaP-1ike sequence G/C low content

ttggattcac
aagctactgyg
gttcttggagy
cagcetgagg
gagagcttca
atttcatatc
actgctctea
tccggagetg

gaaggtcata

cacttgggaa
gaaaaggaac
gtcctgageco
ccattgagga
cccgecaggt
agcaacttge
gcggaaatcc
taggtggcta

gacttggaaa

page 15

gttggaactg
ttetgetget
cctcatgeaa
atttccagrc
cctgtggaaa
tgcattggec

tgtgceoeate

tgaaggagga

18

21

21

60
120
180
240
300
360
429
480
530



<210> 32

<211> 7

<212> PRT

<213> artificial

<220 )

<223> Pro-TEV cleavage site 1
<400> 32

Glu Asn Leu Tyr Phe Gln Ser

1 5

<210> 33

<211> 7

<212> PRT

<213> artificial

<220>

<223> Pro-TEV cleavage site 2
<400> 33

Glu Asn Leu Tyr phe Gln Gly

1 3

<210> 34

<211> 798

<212> DNA

<213> artificial

<220> )
<223> Cassette DNA pDeSNAP Univ
<400> 34

gatcgcgagc tagcaccatg aaactatgta
tgtccttace tacagetctyg gcaagatcig
tggaticacc acttgggaag ttggaactga
agctactgygg aaaaggaaci totgctgetg
ttcrtggagyg tcctgagece ctcatgoaag
ageetgagge cattgaggaa tticcagtcc
agagcttcac ccgocaggtc ctgtggaaat
Tttcatatca gcaactigcect gcattggocg
ctgctctcag cggaaatcct gtgeccatcece
ccggagceitgt aggtggctat gaaggaggac
aaggtcatag actiggaaag ¢ctgggotgg
tagytyggogy atcogaaaac ctgtacttec
agaatctata trttcaaggg cccggcggag

eclf-seq]

(BIPlike -

ttctacttgc
acaaagactg
gtggatycga
atgcagttga
ccacagcecty
ccgeecttca
tgctgaaggt
gtaacccege
tgatccetty
tggcagttaa
gtcctgetgy
agagcgatat

gtagtcacca

SNAPTike- proTEV/Histag)

agttgttgcy
cgaaatgaaa
gcaaggatty
agttccagea
gcttaacgca
ccatcctgig
ggtcaagttt
agctacaget
tcacagagtce
ggagtggcty
tataggegeg
cggaggtgga

tcatcaccat

page 16

ttcgtaggat
agaactacat
catgaaatta
ccageagetg
tatticcacc
tttcageagg
ggtgaagtyga
gccgtgaaaa
gtitcaictt
ctggctcatyg
ceagggteece

ggcoecgggag

cactaatgac

60
120
180
240
300
360
420
480
540
600
660
720
780
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aolf-seql
<213> artificial

<220> ) )
<223> Amino acid sequence of the ssBiP sequence

<400> 37

Met Lys Leu Cys Ile Leu Leu Ala val val ala Phe val ¢ly Leu Ser
1 5

10 15
Leu Gly
<210> 38
<211> 17
<212> PRT
«<213> West Nile wvirus strain I5-98-S71
<400> 38
Met val val Phe val val Leu Leu Leu teu val Ala Pro Ala Tyr Ser
1 5 10 15
i.eu
<210> 39
<213i> 5§
<212> PRT
<213> Dengue virus
<400> 39

pro Thr Ala Leu Ala
1 5

<210> 40
<211> 6
<212> PRT

<213> artificial

<220>
<223> (leavage site of enterckinase

<400> 40

ASp AsSpD ASp Asp Lys Asp
1 5

<210> 41

<211> 480

<Z212> PRT

<213> artificial
<220>

<223> Amino acid seguence of ]
BiPTike+SNAPTike+proTEV+SBY . N+proTEV+HT stag
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<400>

41

Met Lys Leu

1

ifeu

Thr

Gin

ASp

65

Pro

Glu

Gln

val

Ala

Ala

Ile

Glin
225

Pro

Thr

Gly

50

Ala

Leu

.Aia

Glin

LyS

Asn

val

val

His

Gly

210

Ser

Thr

Leu

35

Leu

val

Met

Ile

Glu

115

Phe

Pro

Pro

Gly

Glu

185

Ala

ASp

Cys
Ala
20
Asp
His
Glu
Gin
Glu
100
ser
Gly
Ala
ITe
Gly
1
Gly

Pro

1Te

Ile

Leu

Ser

Giu

val

Ala

85

GHu

Phe

GHu

Ata

Leu

165

TYFP

His

Gly

Ser

Leu

Ala

Pro

I'le

Pro

70

Thr

Phe

Thr

val

Thr

150

Ile

Glu

Arg

ser

Ser
230

Lels

Arg

l.eu

Lys

55

Ala

Ala

Pro

Arg

‘Tle

135

Ala

Pro

Gly

Leu

Leu

215

Gln

Ala

ser

Gly

40

Leu

Pro

Trp

val

Gln

120

Ser

Ala

cys

Gly

Gly

Gly

Phe

val

Asp

25

Lys

Leu

Ala

Leu

Pro

105

val

Tyr

val

His

Leu

185

Lys

Gly

Ile

eolf-seql

val Ala Phe

10

LYS

Leu

Gly

Ala

AsSnh

90

Ala

iey

Gln

Lys

ATg

Ala

Pro

Gly

Phe

ASp

Glu

Lys

val

75

Ala

Leu

Trp

Gln

Thr

155

va'l

val

Gly

ser

Glu
235

Cys

Leu

Gly

60

Leu

Tyr

His

Lys

lLeu

140

Ala

val

Lys

Leu

Glu

220

Asp

Page 20

val

Glu

ser

45

Thr

Gly

rhe

His

Leu

125

Ala

Leu

Ser

Glu

Asnh

val

Gly

Met

30

Gly

Ser

Gly

His

Pro

110

Leu

Ala

Ser

Ser

Leu

Fro

Leu

15

Lys

Cys

Ala

Pro

GIn

95

val

Lys

Leu

Gly

ser

175

Leu

Tyr

Gln

ser

Arg

Ala

Glu

80

Pro

Phe

val

Ala

ASD

160

Gly

fey

Gly

Phe

Arg



ASn

Lys

Asnh

val

Phe

305

His

Ala

Leu

Leu

Tyr

val

Ala

AST

Ala

Leu
465

Ala

Tyr

GIn

Asp

290

Pro

Arg

Ser

Ala

Gly

Pro

ASNH

Glu

ser

Tyr

<210>
<21l>
<212>

Ala

Gly

Glin

Met

val

Glu

355

Phe

Leu

Phe

Glu

val

435

Thr

Phe

42
438
PRT

Thr

Gln

260

Lys

Thr

Tyr

Ser

Leu

340

val

Ala

val

Met

Trp

Gly

Phe

Glin

Phe

245

Gin

Ala

Phe

val

Gly

LYys

Lys

Pro

Ile

Lys

405

Met

Gin

Leu

Gly

Asn

Leu

LYyS

Gly

ser

310

TYyr

Leu

Gly

Gly

Gy

390

LYS

Thr

Ley

Gin

Pro
470

Pro

ASD

Met

Gly

AsSn

Leu

Ala

Cys

Ala

375

Met

val:

Gin

Ala

Glin

455

Gly

Glu

Phe

val

280

val

Pro

Ala

Glu

Thr

360

GHu

His

Leu

Lys

Trp

Phe

Gly

val

Gly

Leu

Lys

val

Arg

Ala

345

Trp

Met

Arg

Arg

Ile

425

Ala

Gly

Gly

eolf-seq]
Gly Tyr val

250

val

His

rPhe

Pro

Trp

330

Ser

Ala

Phe

val

Glin

410

Thr

Lys

Ile

Ser

Ala

Lys

Thy

315

Ile

Ala

ASp

Leu

Leu

395

Arg

Glu

Ser

Asn

His
475

Arg

Thr

va'l

300

Asn

Ala

Glin

Gly

380

Lys

Tyr

Tle

Gly

Iie

4560

His

page 21

Ala

val

Ala

285

va’l

Ala

ASp

Ile

Tyr

Ala

ASD

Gly

LyS

Phe
445

Pro G

His

Phe

rhe

270

Gin

Asn

Ile

Thr

val

350

Thr

Phe

AsSn

Thr

Ata

430

Ser

His

Pro

Asn

Thr

Cys

335

Met

Met

ASD

Met

Mmet

415

Ala

Pro

Gliu

His

Gly

Leu

Ser

Leu

320

Lys

Pro

Tyr

Phe

400

Thy

Phe

Ala

ASN

His
480



eolf-seql
<213> artificial .

<220>

<223> Amino acid sequence of the fusion protein SNAP+LSCHM.N (without
BiPtike + HisTag

<400> 42

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro

1 5 10 15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile
20 25 30

Lys Leu %eu Gily Lys Gly Thr Sgr ala Ala asp Ala val clu val Pro
5 4 45

Ala Pro Ala Ala val teu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr
50 55 60

Ala Trp Leu Asn Ala Tyr phe His Gin Pro Glu Ala Ite Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val Phe Gin Gin Glu Ser Phe Thr
85 90 85

Arg Gln val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val
160 105 110

Ile ser Tyr Gln GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr
115 i20 125

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Itle
130 135 140

Pro Cys His Arg val val ser Ser Ser Gly Ala val gly Gly Tyr Glu
145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 179 175

Leu &1y Lys Pro Gly Leu Gly pro Ala Gly Iie Gly Ala Pro Gly ser
180 185 190

reu Gly Gly Gly Ser Glu Asn Leu Tyr Phe GIn Ser Asp Ile Ser Ser
195 200 205

c¢ln Phe Ile Phe Glu Asp val Pro GIn Arg Asn Ala Ala Thr Phe Asn
210 215 220

page 22



Pro

225

Asn

MetT

Gly

Asn

Leu

305

Ala

Cys

Ala

Met

val

385

Gin

Ala

Gln

Glu

Phe

va'l

val

Pro

290

Ala

Ghu

Thr

Glu

His

370

Leu

Lys

Trp

Phe

<210>
<211>
<212>
<213>

<220>

val

Gly

Leu

Arg

ala

Trp

Met

355

Arg

Arg

Ile

Ala

Gly

435

43
4194
DA

Giy

val

His

260

Phe

Pro

Trp

Ser

Ala

340

Phe

val

Gln

Thr

Lys

Ile

Tyr

Ala

245

LYS

Thr

Asp

Ile

Ala

325

AsSDp

Leu

L.eu

Arg

Glu

405

Ser

Asnh

artificial

val

230

Arg

Thr

val

Asn

Ala

310

GlIn

Gly

ASDP

LysS

Tvr

390

Ile

Gly

Ile

Ala

val

Ala

val

Ala

295

Asp

Ile

Ty

Ala

AsSp

375

Gly

Lys

Fhe

Phe

Phe

Gln

Asn

280

Tle

Thr

val

Thr

Phe

360

AsSn

Thr

Ala

ser

Tle

Phe

Pro

265

Asn

Thr

Cys

Met

Met

345

ASp

Met

MetT

Ala

Pro
425

eolf-seql

Gly Lys Tyr

Leu

250

Ser

His

Leu

Lys

Pro

330

Tyr

Phe

ASD

Thr

Phe
410

235

Asn

val

Phe

His

Ala

315

Leu

Leu

Tyr

val

Ala

395

ASnh

Ala

Gln

Asp

Pro

Arg

300

Ser

Ala

Gly

Pro

Asn

380

Glu

ser

Arg

Page 23

Gly

Lys

Leu

Gln

285

Met

val

Glu

Phe

Leu

365

Phe

Glu

val

Thr

Gin

Lys

Thr

270

Tyr

ser

L.eu

val

Ala

350

val

MeT

Trp

Gly

Phe
430

Glin

Ala

255

Phe

val

Gly

Lys

Lys

Pro

Ile

LYS

Met

Gin

415

Leu

Leu

240

Lys

Gly

Ser

Tyr

Leu

320

Gly

Gly

LYS

Thr
400

Leuy
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Met

teu

Ser

Glu

val

65

Ala

Glu

Phe

Glu

Ala

145

Leu

Tyr

His

ser
225

rhe

LYS

Gly

Pro

I'le

50

Pro

Thr

Phe

Thr

val

130

Thr

Ile

Glu

Arg

Ser

210

Ser

Asn

Leu

Arg

l.eu

35

Lys

Ala

Ala

Pro

Pro

Gly

feu

195

Leu

Glin

Pro

Cys

ser

20

Gly

Leu

Pro

Trp

val

100

Gln

ser

Ala

Cys

Gly

Gy

Gly

Phe

Glu

Ile

ASp

Lys

Leu

Ala

Leu

85

Pro

val

Tyr

val

His

165

Ley

Lys

Gly

Ite

val
245

Leu

Lys

Lau

Gly

Ala

70

AsH

Ala

Leu

Gin

LyS

150

Arg

Ala

Pro

Gly

rhe

230

Gly

Leu

Asp

Glu

Ala

Leu

Trp

Gln

135

Thr

val

va'l

Gly

ser
215

Glu

Tyr

Ala

Cys

L.eu

40

Gly

Leu

Tyr

His

Ala

val

Lys

Ley

200

Glu

ASD

val

val

Giu

25

ser

Thr

Gly

Phe

His

105

Leu

Ala

Leu

sSer

Gu

185

Gly

Asn

val

eolf-seql

val Ala
10

Met Lys

Gly Cys

Ser Ala

Gly Pro

75

His Gln

90

Pro val

Leu Lys

Ala Leu

ser Gly

Ser Ser

170

Trp Leu

Pro Ala

Leu Tyr

Pro Gln

235

Phe Ile
250

Phe

Arg

Glu

Ala

60

Glu

Pro

Phe

val

Ala

140

Asn

Gly

l.eu

Gly

Phe

220

Arg

Gly

Page 327

val

Thr

Gin

45

ASp

Pro

Glu

Glin

val

125

Gly

Pro

Ala

Ala

Ile

205

GIn

Ash

LyS

Gly

Thr

30

Gly

Ala

Leu

Ala

Gin

110

LYys

Asn

val

val

His

190

Gly

Ser

Ala

Tyr

ieu

15

Leu

Leu

val

Met

Ile

95

Glu

pPhe

Pro

Pro

Gly

Glu

Ala

ASp

Ala

Gly

Ser

ASp

Glu
Gln
20

Glu
Ser
Gly
Ala
Ile
160
Gly
Gly
Pfo

Thr
240



Gin

Ala

Phe

val

305

Gly

LYS

LysS

Pro

Ile

385

LYS

Met

Gln

Lei

Gly

Leu

Lys

Gly

ser

Tyr

L.eu

Gly

Gly

Glu

LYS

Thr

L.eu

GIn

450

Pro

<210>
211>
<212>
<213>

AsSh

Met

275

Gly

Asn

Leu

Ala

Cys

355

Ala

Met

val

Gin

Ala

435

Gin

Gly

47
8§91
DNA

Phe

260

val

val

Pro

Ala

Glu

340

Thr

Glu

His

Leu

Lys

Trp

Phe

Gly

Gly

Leu

Lys

va'l

Arg

325

Ala

Trp

Met

Arg

Ala

Gly

Gly

artificial

val

His

Phe

Pro

310

Trp

Ser

Ala

Phe

val

390

Glin

Thy

Lys

Iie

Ser
470

Ala

Lys

Thr

295

Asp

Ile

Ala

AsSp

Leu

375

Leu

Arg

Glu

Ser

Asn

455

His

Arg
Thr
280
val
Asn
Ala
Gln
Gly
3

Asp
i.YS
Tyr
Ile
Gly

Ile

His

val

265

Ala

val

Ala

ASp

Ile

345

Tyr

Ala

ASp

Gly

Pro

His

ecit-seql

Phe prhe Leu

Gin

Asn

Ile

The

330

val

Thr

Phe

Asth

Thr

410

Ala

Ser

Gly

His

Pro

Asn

Thr

315

Cys

Met

Met

ASp

Met

395

Met

Ala

Pro

Glu

His
475

Ser

His

300

Ley

LysS

Pro

Tyr

Phe

380

Asp

Thr

Phe

Ala

Asn
460
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Asnh

val

285

Fhe

His

Ala

Leu

Ley

365

Tyr

val

Ala

ASn

Ala

445

Leuy

Gln

270

ASD

Pro

Arg

Ser

Ala

350

Gly

Pro

Asn

Glu

ser

430

Arg

Tyr

Lys

Leu

Gln

Met

val

335

Glu

Phe

Leu

phe

Giu

415

val

Thr

rPhe

Lys

Thr

Tyr

Ser

320

Leu

val

Ala

val

Met

400

Trp

Gly

Phe

Gln



<220>

eolf-seq]l

<223> wModified DNA sequence encoding enterovirus 71 vPl (strain
JL-AFP-EV71-07-03)

<400> 47
ggagatagqqg

actcaagctc
acaggcaagg
gagagcatga
gatagtttct
actaacccaa
agaaaggtgyg
acacccaccg
cctaagccag
gtcaagctgt
taccaatggt
gaatatgggd
tccaagtcca
tggatacctc
ggraactcca
<210
<211>

<212>
<213>

48
1643
DNA
arti

<220>
<223>

tggcagacgt
taccagcacc
ttccagcact
tcgagacacg
tcagcagagce
atggttatge
agctattcac
gggaagttgt
attccaggyga
cagaccctece
tttatgacgg
catgtcctaa
agtacccrtt
geeocgatygeg

ttaagccaac

ficial

gattgaaagt
cacaggtcag
ccaagctact
ctgtgttett
ggggtrtagtt
caactgdggac
ctacatgoge
cceacaattg
atccctegea
agcacaagtt
ttatcccaca
caacatgatg
agrggttagg
caaccaaaac

tggtaccagt

tccaaaggaa
aacacacagg
gaaattggag
aactcgcata
ggagagatty
atagatataa
trtgatgcag
ctccaataca
tggcaaacty
tcagtaccat
ttcggagaac
ggcacgttcet
atttacatga
tacctattca

cgcacagcga

-Histag) for expression in 52 cells

<400> 48
atgaagttat

tctagatctg
ttggaactga
totgotgoty
ctcatgcaayg
trtccagtcc
ctgtggaaat

geattggocg

gcatattact
acaaagactg
gtggatgega
atgcagttga
ccacagecty
ccgeectica
tgctgaaggt

gtaacccege

ggccgtagty
cgaaatgaaa
gcaaggattg
agttccagea
gcttaacgea
ccatcctgtg
ggtcaagttt

agctacagct

gtggcctttg
agaactacat
catgaaatta
ccageagetg
tatttccace
tttcageagg
ggtgaagtga

gccgtgaaaa

atagtgtgag
tgagcagtca
catcatcaaa
gcacagctga
atctececcict
caggttacgc
agttcacttt
tgttigtgec
cgaccaacec
tcatgtcace
acaaacagga
cagtgcggac
gaatgaagca
aagccaaccc

tcactactct

ttggcctcte
tggattcacc
agctactygg
ttoettggagy
agcctgagge
agagcttcac
tttcatatea

ctgctctcag

Page 34

cagagccctc
tcgactggat
tgctagtgat
gaccactctt
tgaaggcaca
gcaaatgegrt
tgttgcgtge
acctggagcee
ctcagrtttt
tgcgagtact
gaaggatctc
tgtagggacc
cgtcagggcg
aaatratgct

C

DNA Sequence of chimeric DeSNAPuniv-ev71.vPl (ssBiP-SNAPTike-
proTEVCcleavage site - modified EV71-VPl~-proTEvcleavage site

gctcgggaga
acttgggaag
aaaaggaact
tcctgageee
cattgaggaa
ccgecaggrte
gcaacttgct

cggaaatecet

60
120
180
240
360
360
420
480
540
600
660
720
780
840
891

60
120
180
240
300
360
420
480



gtgececatcec
gaaggaggac
cetggyctog
ctgtacttcc
aatagtgtga
gtgagcagtc
gcatcatcaa
agcacagctg
garcreccte
acaggttacyg
gagttcactt
atgtttgtyc
gccaccaacc
ttcatgtcac
cacaaacagyg
tcagtgegga
agaatgaagc
aaagccaacc
atcactacic
catcaccatc
<210>
<211>

<212>
<213>

49
523
PRT

<220>
<Z223>

tgatcectty
tggcagttaa
gtcctoctgy
agagcgatat
gcagagccct
atcgactgga
atgctagtga
agaccactct
tigaaggcac
cgcaaatgcg
ttgtigegtg
cacctggage
cctcagtttt
ctgegagtge
agaaggatct
ctgtagggac
acgtcagggc
caaattatge
tecegggaga

actaatgacc

artificial

tcacagagtc
ggagtggcty
tataggcgeg
cggagatagg
cactcaaget
tacaggcaag
tgagagcatg
tgatagtttc
aactaaccca
tagaaaggto
cacacccacc
ccctaageca
tgtcaagcty
ttaccaatyg
cgaatatggg
ctccaagtec
gtggatacct
tggcaactce

gaatctatat

ggt

EV71 - proTeEvV- Histag]

<400> 49

eclf-seq]

gtttcatctt
ctggctcaty
ccagggtecc
gtggcagacg
ctaccagcac
gttccagcac
atcgagacac
ttcagcagag
aatggttatg
gagctattca
ggggaagttg
gattccaggg
tcagacccic
ttttatgacg
gcatgtccta
aagtaccctt
cgccegatge
attaagccaa

tttcaagggce

ccggagetgt
aaggtcatag
taggtggcyg
tgattgaaag
ccacaggtca
tccaagetge
gctgtgttct
cggggttagt
ccaactggga
cctacatgceg
tcccacaatt
aatccetege
cagcacaagt
gttatcccac
acaacatgat
tagtggrtag
gcaaccaaaa

ctggtaccag

ccggeggagng

amino acid seguence of Tusion protein [SNaPTike

aggtggctat
actrggaaag
atccgaaaac
ttccaaagga
gaacacacag
tgaaattgga
taactcgeat
tggagagatt
catagatata
ctttgatgca
gctccaatac
atggcaaact
ttcagtacca
attcggagaa
gggcacgtic
gatttacatg
ctacctattc
tegeacageg

tagtcaccat

- proTeEV - VP1L

Arg Ser Asp Lys Asp Cys Giu Met Lys Agg Thr Thr Leu Asp Ser Pro
1 5 1

Leu Gly Lys Leu Glu Leu Ser Gly gys ¢lu Gin Gly Leu M
20 5

30

15

is Glu Ile

Lys Leu Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala X§1 Glu val pro
35

40

Page 33

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1643



Ala
65

Pro

Arg

Ala

Pro

145

Gly

Leu

Leu

Arg

Ala

225

ser

Glu

APy

Phe

Pro

50

Trp

va’l

Glin

ser

Ala

130

cys

Gly

Gly

Gly

val

210

Leu

ser

1le

Cys

Phe
290

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Thr

His

Gly

va'l

275

ser

Ala

ASn

Ata

l.eu

100

Gin

LYS

Arg

Ala

Pro

180

Gly

Asp

Gin

Arg

Ala

260

Leu

Alrg

val

Ala

Leu

&5

Trp

cln

Thr

val

val

165

Gly

Ser

‘Va1

Ala

Leu

245

ser

ASnh

Ala

Leu

TYF

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Iile

Leu

230

ASD

Ser

ser

Gly

Gly

55

Phe

His

Leu

Ala

Leu

135

ser

Glu

Gly

AsSnh

Glhu

215

Pro

Thr

ASf

His

Leu
295

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

ser

Ala

Gly

Ata

Ser

280

val

Pro

GIn

val

LYS

1065

l.eu

Gly

ser

Leu

Ala

185

Tyr

Ser

Pro

Lys

ser

265

Thr

Gly

eo]f-seql

Glu Pro Leu

Pro

Phe

90

val

Ala

Ash

Gly

Leu

170

Gly

Phe

Lys

Thr

val

250

ASD

Ala

Glu

Glu

75

Gin

val

Gly

Pro

Ala

155

Ala

Ile

Gin

Gly

Gly

Pro

Glu

Glu

TTe

Ala

Glin

Lys

ASN

val

140

val

His

Gly

ser

AsST

220

Glin

Ala

Ser

Thr

AsSp
300

Page 36

Met

Iie

Giu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

Ser

Asn

Leu

Met

Thr

285

Leu

Gin

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

190

Ile

val

Thy

Gin

Ile

270

Leu

Pro

Ala

Glu

Phe

a5

Glu

Ala

Leu

TYr

His

175

Gly

Gly

Ser

Gln

Ala

Glu

ASD

Leu

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

ser

Asp

Arg

val

240

Ata

Thr

Ser

Ghu



Gly

Phe

val

Pro

val

385

MetT

Phe

Asn

ser

Arg

Pro

Thr

Tyr

Asp

Pro

ASp

370

Fhe

Ser

Gly

Ash

Ash

Thr

Gly

<210>
<211>
<Z212>
<213>

Thr

Ala

Ala

Ser

val

Pro

Glu

Met

435

Tyr

Trp

Pro

Ala

Gly

515

50
2386
DNA

ASN

Gin

Glu

340

leu

Arg

Lys

Ala

His

420

Met

Pro

Ile

Asn

Ile

500

Gly

Pro

Met

325

Phe

Leu

Glu

el

Ser

405

Lys

Gly

Leu

Pro

Tyr

Thr

ser

artificial

Asn

310

Arg

Thr

Gin

ser

Ser

390

Ala

Gin

Thr

val

Arg

Ala

Thr

His

Gly

Arg

Phe

Tyr

Leu

375

Asp

Tyr

Glu

phe

val

455

Pro

Gly

Leu

His

Tyr

Lys

val

Met

360

Ala

Pro

Gln

Lys

ser

440

Arg

Met

Asn

Pro

His
520

Ala

val

Ala

345

Phe

Trp

Pro

Trp

Tle

Arg

Ser

eolf-seqt

Asn

Ghu

330

Cys

val

Gin

Ala

Phe

410

Leu

Arg

Tyr

Asn

Ile

490

Glu

His

Trp:

315

Leu

The

Pro

Thr

Gin

395

TYyr

Giu

Thr

Met

Glin

475

Lys

Asn

His

ASp

Phe

Pro

Pro

Ala

380

val

Asp

Tyr

val

Arg

Asn

Pro

Leu

page 37

Ile

Thr

Thr

Gly

Thr

Ser

Gly

Gly

Tyr

Thr

Tyr

Asp

Tyr

Gly

Ala

Asn

val

Tyr

Ala

430

Thr

Lys

Leuy

Gly

Phe
510

Ile

Met

335

Glu

Pro

Pro

Pro

Pro
415

Cys

Ser

His

Phe

The

4G5

Gln

Thr

320

Arg

val

LYS

Ser

Phe

400

Thr

Pro

LYS

val

ser

Gly
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caccattggc
cgraccacce
cacgagatca
ccageoygeeyg
tactticacc
ttccagcagy
ggagaggtca
gccgtgaaaa
gtgtcraget
ctggoccacy
ccagggteec
<210>
<211>

<212>
<213>

51
773
PRT
arti

<220>
<223>

acaaagctgy
tggatagccc
agctgctggg
tgctgggegg
agcctgagyc
agagcrttac
tcagctacca
ccgecctgag
ctggegeegt
agggccacag

tggagcatca

ficial

gcggeegeac
tctgggcaad
caaaggaaca
accagagcca
catcgaggag
ccgeecaggtg
gcagctggec
cggaaatcoo
ggggggctac
actgggcaag

tcatcatcat

SNAPTike - Histag]

<400> 51

Arg Ser Met
1

Asnh Asn Thr

Glu Asn Arg

35

Thr Ile

50

ASp

Glu val

65

ASp

Gly Arg Cys

ser val Gin

Trp Leu Asp

Lys Leu Se

Asp Ile Al

20

Cys Trp va

Thr Tyr Gl

Tr
70

ASp C¥S

Thr Arg Th

85

Thr His G]

100

Ser Thr Ly

r Asn Phe

val

a Asp

Ala
40

T Arg

u Cys Pro

55

p Cys Asp

r Arg His
ser

y Glu

s Ala Thr

eolf-seql

ggcggaggta
ctggaactgt
tctgecgecg
ctgatgcagg
ttccetgtge
ctgtggaaac
gcectggecg
gtgcecattc
gagggcggge
ccrgggetgg
cattgatgac

Gln Gly

10

LYS

Ile val Ile

25

ITe Asp val

Lys Leu Thr

Glu
75

Asn Gln

ser Arg

ser val

105

Arg Tyr Leu

gcaaagactg
ctgggtgega
acgccgtgga
ccaccgecty
cagccctgea
tgctgaaagt
gcaatcocge
tgatccecty
tcgecgtgaa
gtcctgeagg
gggece

Leu Leu Met

Pro Thr Ser

30

Gly Tyr Met

45

Met Gly

60

Asn

val Tyr val

ser Arg Arg

Asn Lys Lys

Met Lys Thr

Page 39

cgaaatgaag
acagggcctyg
agtgcctgec
gctcaacgcec
ccacccagtg
ggtgaagttc
cgccaccgeco
ccaccgggtg
agagtggctg
tataggcgeg

Thr Ile

15

Lys Gly

Cys Glu

Asp Pro

GIn Tyr

80

Ser val

95

Glu Ala

GJu Asn

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2386

Amino acid Seguence of fusion protein [sE from JEV strain SA-14 -



Asn

val

Thr

val

225

Ala

sar

Gly

ser

Thr

Ile

130

Met

Leu

Arg

Leu

Leu

210

Arg

Arg

sSer

Cys

Cys

290

Tyr

Gly

val

Glu

115

Ile

Ley

Leu

ASD

Glu

195

Asp

Ser

Cys

Tyr

Gly

Thr

Glu

ASnH

Thr

val
355

APrg

Gly

val

rhe

180

Gly

val

Tyr

Pro

val

260

Leu

Ser

val

Tyr

Pro

340

Thr

Asn

Ser

Ala

165

Ile

Asp

Arg

Cys

Thr

245

Cys

Phe

Lys

Gly

Ser

325

Ash

Leu

Pro
ASh
150
Pro
Glu
ser
Met
Tyr
230
Thr
Lys
Gly
Ala
ile
310
Ala

Ala

ASp

Ash

Ala

Gly

Cys

Ile

215

His

Gly

Gin

Lys

Ile

295

Phe

Gln

Pro

Cys

120

Tyr

Gly

Tyr

Ala

Leu

200

AsSn

Ala

Glu

Gly

Gly

Gly

val

val

Ser

Glu
360

Ala

Gln

Ser

ser

185

Thr

Ile

Ser

Ala

Phe

265

ser

Arg

His

Gly

Ile

345

Pro

eolf-seql

Phe

Arg

Phe

170

Gly

ile

Glu

val

His

250

Thr

Iie

Thr

Gly

Ala

330

Thr

Arg

Leu

val

155

ASh

Ala

Met

Ala

Thr

235

Ash

Asp

ASD

Iie

Tht

315

Ser

lLeu

ser

Ala

140

val

Cys

Thr

Ala

ser

220

Asp

Glu

Arg

Thr

Gin

300

Thr

GlIn

LyS

Gly

Page 40

125

Ala

Phe

Leu

Trp

Asn

205

Gln

Ile

LyS

Gly

285

Pro

Thr

Ala

Let

Leu
365

val

Thr

Gly

val

150

Asp

Leu

Ser

Arg

Trp

Ala

Glu

Ser

Ala

Gly

Asn

lLeu

Ile

Met

175

ASp

Lys

Ala

Thr

Ala

255

Gly

Lys

Asn

Gy

Lys

335

ASD

Thr

Gly

Leu

160

Gly

L.eu

Pro

Glu

vati

240

ASD

Asn

Phe

Ile

AsSh

320

Phe

Tyr

Glu



Ala

Glu

385

Thr

Gln

Leu

l.eu

465

Lys

Tyr

Ser

Phe

Pro

545

Ile

Lys

Ley

Gly

rhe

370

Trp

Trp

Lys

Ala

Thr

450

Lys

Asn

ser

Leu

val

530

Pro

Ash

Asp

Glu

Lys
610

TVyr

Phe

Arg

Gln

ey

435

Ser

Gly

Pro

Gly

AsSn

515

Ala

Phe

His

Cys

L.eu

595

Gly

val

His

Asn

ser

420

Ala

Gly

Thr

Ala

Ser

500

ASD

Thr

Gly

His

Glu

580

Ser

Thr

Met

ASp

Gly

His

Thr

Asp

Met

Ser

Asp

Trp

565

MetT

Gy

Ser

Thr

Leu

390

Glu

val

Ala

Leu

Tyr

470

Thr

Gly

Thr

Ser

ser

550

His

Lys

Cys

Ala

val
375
Ala

Leu

Ile

Gly

Gly

Ser

Pro

Ala

535

Tyr

Lys

Arg

atu

Ala
515

Gly
Leu
Leu
Lei
val
4490
cys
Met
His
Cys
val
520
Asn
Ile
Ala
Thr
Gln

600

Asp

sSer

Pro

Met

Gly

val

Arg

Cys

Gly

Ser

va'l

Gly

Thr

585

Gly

Ala

eolf-seql
L.ys Ser Phe

Trp

Glu

410

Ser

Glu

Leu

Thr

Thr

490

Tie

Aryg

LyS

va'l

Arg

Leu

Lau

val

Thr

395

Phe

GIn

TYyr

LYS

Glu

475

val

Pro

Leuy

vai

Gly

Pro

ASp

His

Glu

380

sSer

Glu

Glu

Ser

Met

460

Lys

val

Ile

val

-Ley

540

Arg

His

Ser

Glu

val
620

page 41

Leu

Pro

Gly

Gly

Ser

445

ASD

Phe

ITe

val

Thr

525

va'l

Gly

Gly

Pro

Ile

605

Pro

val

Ser

Ala

Lys

Ser

Glu

Ser

510

va'l

Glu

Asp

Gly

Leu

590

Lys

Ala

His

Serp

His

415

Leu

val

Ley

Phe

Leu

495

val

Asn

Met

Lys

Leu

Pro

Arg

Thr
400

LYS

Ala

Ala

480

Ser

Ala

Pro

Gin

560

Ser

Lys

Led

Ala



Ala val

625

Leu

Asn Ala Fyr

Ala Leu His

Leu

Trp

Gin
690

clin

Lys Thr Ala

Arg val val

Ala val Lys

Pro Gly Leu

755

His His

770

His

<210>
<211>
<212>
<213>

52
1020
DNA
arti

<220>
<223>

Gly Gly

Pro

Glu Pro

630

His
645

Phe

His
660

Pro

Ley

ey

Ala

Leu 5er

Gin

val

Lys

Leau

Gly

Pro Glu

Phe GlIn

val val

680

Ala
695

Gly

Asn Pro

710

Ser
725

Ser

Glu
740

Trp
Pro

Gly

His His

ficial

Ser

L.eu

Ala

Gly Ala

Ala

Lau

Ile
760

Gly

eolf-seql

Met Glin
635

Leu

Ite Glu

650

Ala

Gln Ghu

665

Ser

Lys Phe Gly

Asn Pro Ala

Ile
715

val Pro

val Gly Gly

His Glu

745

Gly

Gly Pro

ala Thr Ala

Glu Phe Pro

Phe Thr Arg

670

val Ile

685

Glu

Ala Thr Ala

700

Leu Ite Pro

Tyr Glu Gly

Leu
750

His Arg

Ser Leu

765

Gly

iLeu
640

Trp

val
655

Pro
Gln val
Ser Tyr
vali

Ala

His
720

Cys
ey
Gly

LyS

Glu His

DNA Sequence encoding the fusion protein BiPlike-SNAPTike-EDIII

from Japanese encephalitis virus genotype I cloned into
pMT/B1P/SNAP for expression in 52 cells

<400> 52
atgaaactat

aaagactygcy
ggatgcgagco
gcagttygaag
acagcctgge

gcecttcace

gtattctact
aaatgaaaag
aaggattgca
ttccageace
ttaacgcata

atcctgtgtt

1Tgcagtrgtt
aactacatty
tgaaattaag
agcagcrgtt
tttccaccag

tcagcaggag

gcgttegtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca

agcttecacce

gattgtcctt
ttgggaagtt
aaggaacttc
ctgagecect
ttgaggaatt

gccaggtoct

Page 42

aagatctgac
ggaactgagt
tgctgctgat
catgcaagco
tccagicecec

gtggaaaityg

60
120
180
240
300
360



ctgaaggtgg
aaccccgeag
atccottgte
gcagttaagg
cctgctggta
acgacttacyg
catggaacag
attgtctcag
cccttegteog
ggagactett
gctggaagea
<210>
<211>

<212>
<213>

53
319
PRT
arti

<220>
<223>

tcaagtttyg
ctacagctge
acagagtcgt
agtggctget
taggegegec
gcatgtgtac
ttgtcattga
tcgcgagttt
cgacatctag
acatcgtggt

cgctgggtaa

ficial

tgaagtgatt
cgtgaaaact
ttcatctrtcc
ggctcatgaa
agggtccctg
agaaaaattc
gctcacatac
aaacgacatg
ctccaactca
tggaagaggg
aggaggtggc

eolf-seql

tcatatcage
gctetcagey
ggagctgtag
ggtcatagac
gagggaggty
tegttegega
tctggaagey
acccetgtgyg
aaggtgctgg
gataagcaga

catcaccatic

aacttgctge
gaaatcctgt
gtggctatga
ttggaaagec
gegggtctge
aaaatccage
atggtccctg
ggaggctggt
ttgagatgga
ttaaccatca

accatcactg

Japanese encephalitis virus genotype I - Histag

<400> 53

Arg Ser Asp
1
Leu

Gly Lys

Leu
35

Lys Leu

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

Arg Gln val

Lys Asp Cy
5

Leu Glu

20

Le

Gly Lys Gl

Ala val Le

Asn Ala

Ty
70

Ala Leu Hi

85

Leu
160

Trp LY

s Glu Met
Gly

u Ser

ser
40

y Thr

u Gly Gly

55

r phe His

Pro

s His

s bLeu Leu

Lys Arg Thr

10

Cys Glu &ln

25

Ala Ala Asp

Pro Glu Pro

Glu
75

Gin Pro

Phe G1In

80

val

Lys val val

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

tey Met Gln

60

Ata Tle Glu

Gin Glu ser

Phe Gly

110

Lys

Page 43

attggccggt
gcccatcctg
aggaggactg
tgggctgggr
tCtgaagygge
ggacacaggc
taaaattceg
aacagtaaac
accreoctic
ctggcacaaa

atgaccggtt

Amino acid Sequence of the fusion protein SNAPTike~EDIII from

sSer
15

Pro
Glu Ile
val Pro
Thr

Ata

Phe
80

Glu

Phe Thr

95

Glu val

420
480
540
600
660
720
780
840
900
960
1620



eolf-seql
Ile ser Tyr Gln GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr
115 120 125

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile
130 135 140

Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

Gly cly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 1.90

Let Glu 6ly Gly Gly Gly Ser Ala teu Lys Gly Thr Thr Tyr Gly Met
195 200 205

cys Thr Glu Lys pPhe ser Phe Ala Lys Asn Pro Ala Asp Thr Gly His
210 215 220

Gly Thr val val Ile Glu Leu Thr Tyr Ser Gly Ser Asp Gly Pro Cys
225 230 235 240

Lys Ile Pro Ile val ser val Ala Ser Leu Asn Asp Met Thr Pro val
245 250 255

Gly Arg Leu val Thr val Asn Pro Phe val Ala Thr Ser Ser Ser Asn
260 265 270

ser Lys val Leu val Glu Met Glu Pro Pro Phe Gly Asp Ser Tyr Iie
275 280 285

val val Gly Arg Gly Asp Lys GIn Ile Asn His His Trp His Lys Ala
290 295 300

Gly ser Thr teu Gly Lys Gly Gly Gly His His HWis His His His
305 310 315

<Z10> 54

211> 406

<212> DNA

<213> artificial

<220>
<223> DNA sequence encoding Domain III of envelope E protein from
Japanese encephalitis virus of genotype 1 (JE-L1.EDIII)

<400> 54
gcgcgocagg gtccctggag ggagotggcg ggtctgetet gaagggcacg acttacggea

Page 44



tgtgtacaga
tcattgaget
cgagtttaaa
catctagctc
tcgtggtigg
tgggtaaagyg

<210> 55

<211> 406
<212> DNA
<213>

<220>
<223>

aaaattcteg
cacatactct
cgacatrgacc
caactcaaag
aagaggggat
aggtggcceat

artificial

ttcgegaaaa
ggaagcgatyg
cctgtgggga
gtgctggtty
aagcagatta

caccatcacc

co'lf-seql

atccagcgga
gtccctgtaa
ggctggtaac
agatggaacc
accatcacty

atcactgatg

cacaggecat
aattccgatt
agtaaacccco
tceccttogga
gcacaaagct

accggt

Japanese encephalitis virus of genotype 2 (JE-2

<400> 55
gcgcgecagy

tgtgcacaga
tcattgaget
cgagcctgaa
catccagege
tcgtggtcgg
tgggcaaagg

<210>
<211>
<212>
<213>

56
406
DNA

<220>
<223>

gtccctggag
aaactccicg
cacatactct
tgacatgacc
caactcaaaa
aagaggtgac

aggtggeceat

arvtificial

ggaggtggcg
ttccgaaaaa
gggagtgatg
cctgtaggga
gtgctggtty
aagcagatca

cacecatcacc

ggrctgetct
atccagegga
gtccctgtaa
ggctggraac
aaatggaacc
atcatcactyg

atcactgaty

gaaaggcaca
cacaggcecat
gattccaaat
agtaaacccc
cccrtitgga
gcacaaagct

accggt

ggaacagttg
grctcagtcg
ttcgtegega
gactcttaca

ggaagcacge

DNA sequence encoding bPomain III of envelcope E protein from

.EDIIT)

acctatggta
ggaacagttg
grcteegtty
trtgtcgega
gattcttaca

ggaagcacge

DNA sequence enceding Domain III of envelope E protein from

Japanese encephalitis virus of genotype 4 (JE-4.EDIII)

<400> 56
gcgegocagyg

tgtgcacaga
tcattgaact
tcagtctaaa
catccagttc
ttgtggtcgg
tgggcaaagyg

gtccctggag
aaagrrctecg
cctgtattct
cgacatgact
caattcaaag
gagaggagaa
aggtggceat

ggaggtggcyg
tttgcaaaga
ggaagtgacg
ccagrtggaa
gtcttagtig
aaacaaatca

caccatcace

ggtctgctct
atccageaga
gccectgtaa
ggitrggtgac
agatggaacc
accaccactg

atcactgatg

gaaaggcaca
cactggtcat
catcccaatt
agtgaaccce
tccttttgga
gcacaaacct

accgyt

Page 45

acctatggaa
ggaacagttg
gtcrcagtgy
ttcgttgeca
gactcctaca

ggaagcacat

120
180
240
300
360
406

60
120
180
240
300
360
406

60
120
180
240
360
350
406



eolf-seq]

DNA sequence enceding Domain III of envelope E protein from

Japanese encephalitis virus of genotype 5 (JE-5.EDIIIL)

ggaggtgycy
ttttecaaga
ggractgacg
ccagttggta
gttttggtag
aagcagatca

caccatcacc

ggtctgegtt
atccagetga
gaccitgcaa
gattggtgac
aattggaacc
atcaccattig

atcactgatg

Rabensburg virus (Rabv.EDIII)

tctcagetca
ccagctgaca
ccttgtaagg
ctggtgacag
ctggaaccic
caccattggce

cactgatgac

aaggaacgac
cagggcatyg
tgeetgtete
tgaatccctt
cattcggtga

acaagtctyy

cggt

gaaagggacc
cactggtcat
gatacccatc
agtcaatect
accatttgga
gcacaaggct

accggt

ctatggagta
caccgtggtc
ttcegtggct
tgttgctgea
ctcatacatt

aagcagtart

acctatggta
ggtacggtry
tcttcggtygy
tttgttgcca
gattcatica

ggcagticac

DNA sequence of Domain III encoding envelope E protein from

tgcgcaaaag

ttagagttgc -

tcactecaacg
gctactgcta
gtggtaggta
ggaaagggag

DNA Sequence encoding the fusion protein BiPlike -SNAP1ike-EDIII

from Japanese encephalitis virus gengtype 2 cloned into
pMT/B1P/SNAP for expression in S2 cells

<210> 57

<211> 406

<212> DNA

<213> artificial
<220>

<223>

<400> 57

goegegecagg gtecctggag
tgtgcacaga gaagttctcet
t.catagaatt gcagtacacc
ccagtctgaa tgatttaact
catccaccge caattcgaag
ttgttgtcgy aagaggagat
tgggaaaggg aggtggocat
<210> 58

<211> 394

<212> DNA

<213> artificial
<220>

<223>

<400> 58 -
gcgegecagqg aggtgacgag
ccrteaagtt ttctgggaat
aatacaccygy aaccgatggr
acctaactcc cgttgggaga
attcaaaggt tcigatagaa
gaggagaaca ccagataaac
gtggccatca ccatcaccat
<210> 59

<Z21i> 1020

<212> DRNA

<213> artificial
<220>

<223>

<400> 59

atgaaactat gratictact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac
Page 46

60
120
180
240
300
360
406

60
120
180
240
300
360
394

60



aaagactgcg
ggatgcgage
gcagttgaag
acagcetgge
gceccttcace
ctgaaggtgg
aacccecgoag
atcccttgtc
gcagttaagy
cctgctggta
acaacctatg
catggaacag
aatgtctccyg
ccctttgtey
ggagattcrt
gctggaagea
<210>
<211>
<212>
<213>

<220>
<223>

60
319
PRT

aaatgaaaag
aaggattgca
ttccageace
ttaacgcata
atcctgtott
tcaagtttgg
Ctacagctgc
acagagtcgt
agtggctget
taggegegec
gtatgtgcac
ttgtcattga
ttgcgagect
cgacatccag
acatcgtoggt
cgctgggcaa

artificial

aactacattg
tgaaattaag
agcagctgrt
tttecaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ticatcrtcc
ggctcatgaa
agggtccctg
agaaaactcc
gctcacatac
gaatgacatg
cgccaactca
cggaagaggt
agyaggtggc

eolf-seq]

gattcaccac
ctactgggaa
¢ttggaggtc
cctgaggeca
agctteaccc
tcatatcage
gctetcageg
ggagctgtag
ggtcatagac
gagggaggtg
tegttccgaa
tctgggagtg
acccctgtag
aaagtgetgyg
gacaagcaga

catcaccatc

ttgggaagtt
aaggaacttc
ctgagccect
ttgaggaatt
gccaggtect
aacttgctgce
gaaatcctgt
gtggctatga
ttggaaagec
gcgggtretge
aaaatccage
atggtccetyg
ggaggcrggt
ttgaaatgga
tcaatcatca

accatcacty

Japanese encephalitis virus genotype 2 - Histag

<400> 60

Arg Ser Asp Lys Asp
1 5
Leu Gly Lys Leu Giu
20
Lys Leu Eeu Gty Lys
5

Ala Pre aAla Ala val

50

Ala Trp Leu Asn Ala

65

Cys Glu Met

Leu Ser Gly

Gty Thr Ser

40

Leu Gly Gly
55

Tyr Phe His
70

Lys Arg Thr Thr
10

Cys Glu Gln Gly

25

Ala Ala Asp Ala

Pro Glu Pro Leu

Gin Pro Glu Ala

75

Leu Asp

His
30

Ley

val Glu

45

Met GIn

60

Iie Glu

Page 47

ggaactgagt
tgctgctgat
catgcaagece
tecagtecec
gtggaaattig
attggeeggt
gcecatectyg
aggaggactg
tgggcrgggt
tctgaaagge
ggacacaggc
taagattcca
aacagtaaac
acceectett
ctggcacaaa

argaccggrt

amino acid Sequence of the fusion protein SNAPTike-EDIII from

Ser Pro

15

Glu Ile

val Pro
Thr

Ala

Phe
80

Glu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

l.eu

Cys

Lys

Gly

Ser

val

Gly
305

val

GIn

Ser

Ala

130

Cys

Gly

Gly

Glu

Thr

210

Thr

Ile

Arg

Lys

val

290

Ser

<210>

Pro

val

Tyr

115

val

His

Leu

Lys

val

Pro

Leu

val

275

Gly

Thr

61

Ala

Leu

100

Gln

Lys

APy

Ala

PO

180

Gly

Asn

val

Asn

val

260

lLeu

Arg

Leu

Leu

85

Trp

GIn

Thr

val

val

165

Gly

Gly

Ser

Ile

val

245

Thr

val

Gly

Gly

His

Lys

Leu

val

150

Lys

Leu

Gly

Ser

Glu

230

Ser

val

Gluy

ASD

LYS
310

His

l.eu

Ala

L.eu

133

ser

Giu

Gly

Ser

Phe

215

Leu

val

ASD

‘Met

Lys

Gly

Pro

Leu

Ala

120

ser

Ser

rp

Pro

Ala

200

Arg

Thr

Ala

Pro

Glu

280

Gin

Gly

val

Lys

Ley

Gly

Ser

Leu

Ala

185

Leu

Lys

Tyr

Ser

Phe

265

Pro

Ile

Gly

eolf-seqi

Phe Gin Gln

90

val

Ala

ASh

Gly

Leu

170

Gly

Lys

Asn

Ser

Leu

250

val

Pro

Asn

His

val

Gly

Pro

Ile

Gly

Pro

Gly

Asn

Ala

Phe

His

His
315

Lys

Asn

val

140

val

His

Gly

Thr

Ala

220

Ser

ASp

Thr

Gly

His

300

His

Page 48

Glu

Phe

Fro

125

Pro

Gly

Glu

Ala

Thr

205

ASD

Asp

Met

sSer

ASD

Trp

His

Ser

Gly

Ala

Gly

Gly

Pro

190

Tyr

Thy

Gly

Thr

Ser

270

ser

His

His

Phe

95

Glu

Ala

Leu

TYr

His

175

Gly

Gly

Gly

Pro

Pro

255

Ala

TY I

LyS

Thr

val

Thr

Glu

180

Arg

Ser

Met

Cys

240

va'l

Ash

Ile

Ala



<Z211>
<Z12>
<213>

1020
DNA
arti

<220>
<223>

ficial

eolf-seql

from Japanese encephalitis virus genotype 4 cloned into

pMT/BiP/SNAP for expression in S2 cell

<400> b6l
atgaaactat

aaagactgeg
ggatgcgagce
gcagttgaag
acagecctgge
gcecttcace
ctgaaggtgg
aacccegeag
atcccttgte
gcagttaagg
cctgetggta
acaacctatg
catggaacag
attgtotcag
ccettegtty
ggagactcct
cctggaagea
<210>
<211>
<212>
<213>

<220>
<223>

62
319
PRT
arti

<400> 62

gtattctact
aaatgaaaag
aaggattgca
ttccageace
ttaacgcata
atcctgtgtt
tcaagtitgy
ctacagctgce
acagagtcgt
agtggctgcet
taggegegec
gaatgtgcac
ttgtcattga
tggtcagtct
ccacatccay
acattgtggt

cattgggcaa

ficial

tgcagttgtt
aactacatrtyg
tgaaattaag
agcagctgtt
tttececaccag
tcagcaggag
tgaagrgatt
cgtgaaaact
ttcatctice
ggctcatgaa
agggtcccty
agaaaagttc
actcctgtat
aaacgacarg
ttccaattca
cgggagagga
aggaggtggce

gcgttegtag
gattcaccac
ctactgggaa
citggaggtc
cctgaggeca
agcttcacce
tcatatcage
gctctcageyg
ggagcigtag
ggtcatagac
gagggaggtg
tcgttigeaa
tctggaagtg
actccagrtyg
aaggtcttag
gaaaaacaaa

catcaccatc

5

gattgtectt
ttgggaagtt
aaggaacttc
ctgagccect
ttgaggaatt
gecaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagec
gegggtetge
agaatccagc
acggccccty
gaaggttggr
ttgagatgga
tcaaccacca

accatcacty

Histag

aagatctgac
ggaactgagt
tgctgetgat
catgcaagec
tccagtecce
gtggaaattg
attggccggt
gcccatectg
aggaggactg
tgggctgggt
tctgaaaggce
agacactggt
taacatccca
gacagtgaac
acctcctttt
ctggcacaaa

atgaccggtt

Aamino acid Seguence of the fusion protein SNAP1ike-EDIIT from
Japanese encephalitis virus genotype 4 -

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 5 10

15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gin Gly Leu His Glu Ile
20 25 30

Page 49

DNA Sequence encoding the fusion protein BiPlike -SNAPTike-EDIII

60
120
180
240
300
360
420
480
540
000
660
720
780
840
900
960

1029



Lys

Ala

Ala

65

Pro

Arg

ITe

Ata

Pro

145

Gly

Leu

Ley

Cys

Asnh

Gly

ser

Leu

Pro

50

Trp

val

Gin

Ser

Atla

130

Cys

Gly

Gly

Glu

Thr

210

Thr

Ile

Arg

Lys

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Ley

Lys

Gly

Glu

val

Pro

Leu

val
275

Gly

Ala

Ash

Ala

Leu

100

Glin

LyS

Arg

Ala

Pro

180

Gly

LyS

val

Tle

val

260

Leu

Lys

val

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Gly

Phe

Ile

val

245

Thr

val

Gly

Leu

Tyr

70

Mis

LYS

Leu

Ala

val

150

Lys

Leu

Gly

Ser

Glu

230

Ser

val

Glu

Thr

Gly

55

Phe

His

Leu

Ala

Leu

135

Ser

Gliu

Gly

ser

Phe

215

Leu

val

Asn

MeT

Ser

40

Gly

His

Pro

ieu

Ala

120

Ser

ser

Trp

Pro

Ala

200

Ala

Ley

val

Pro

Glu
280

Ala

Pro

Gin

val

Lys

195

Leu

Gly

Ser

Leu

Ala

185

Leu

Lys

Tyr

Ser

Phe

265

Pro

eolf-seql

Ala Asp Ala

Glu

Pro

Phe

90

val

Ata

Ash

Gly

Leu

170

Gly

Lys

AsH

ser

Leu

250

val

Pro

Glu

75

Gin

val

Gly

Pro

Ile

Gly

Pro

Gly

Ash

Ala

Leu

60

Ala

Gln

Lys

Asn

val

140

val

His

Gly

Thr

Ala

220

ser

ASp

Thr

Pro Phe Gly

Page 50

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Thr

205

ASp

ASp

Met

ser

Asp
285

Glu

Gln

Glu

Ser

Gty

110

Ala

Ile

Gly

Gly

Pro

190

Tyr

Thr

Gly

Thr

Ser

270

Ser

val

Ala

Glhu

Phe

95

Glu

Ala

-eu

Tyr

His

175

Gly

Gly

Gly

Pro

Pro

255

ser

Tyr

Pro

Thr

Fhe

80

Thr

val

Thr

Glu

160

Arg

Ser

Met

His

Cys

240

val

AST

Ile



eolf-seql

val val Gly Arg Gly Glu Lys GIn Ile Asn His His Trp His Lys Pro

290

305

<210>
<211>
<212>
<213>

<220>
<223>

63
DNA

1020

artificial

295

315

300

Gly ser Thr Leu Gly Lys Gly Gly Gly His His His His His His
310

from Japanese encephalitis virus genotype 5 cloned into
pMT/BiP/SNAP for expression in $2 cells

<400> 63
atgaaactat

aaagactgeg
ggatgcgagc
gragttgaag
acagcctgge
gecoticace
ctgaaggtgg
aacccegeag
atcccttgtc
gcagttaagy
cctgctggta
accacctatg
catggtacgg
atctcttogg
ccttttgttg
ggagattcat
getageagtt
<210>
<21l

<212>
<213>

64
319
PRT

<220
<223>

gtattctact
aaatgaaaag
aaggattgca
ttccageace
ttaacgcata
atcctgtgtt
tcaagtttgy
ctacagctge
acagagtcgt
agtggctgct
taggcgegece
gtatgtgcac
ttgtcataga
tggccagict
ccacatccac
teattgtrgt

cactgggaaa

artificial

tgcagttgtt
aactacattg
tgaaattaag
agcagetgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ftcatcttecc
ggctcatgaa
agggreccty
agagaagttc
attgcagtac
gaatgattta
cgccaattcg
cggaagagga

gggaggrggc

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca
agctteacec
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
gagggaggtg
tcttttteca
accggcacty
actccagitg
aaggrtttog
gataagcaga

catcaccatc

gattgtcett
ttgggaagtt
aaggaacttc
ctgageceect
ttgaggaatt
gcecaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagcc
gegggroetge
agaatccagce
acggacctty
gtagattggt
tagaattgga
tcaatcacca

accatcactyg

Page 51

aagatctgac
ggaactgagt
tgctgetgat
catgcaagec
tccagteece
gtggaaattg
attggccggt
gcccatcctyg
aggaggactg
tgggctgggt

gtigaaagay
tgacactggt

caagataccc
gacagtcaat
accaccattt
ttggcacaag

atgaccggtt

Amino acid seguence of the fusion protein SNAPlike-EDIII from

DNA Seguence encoding the fusion protein BiPlike -SNAP1ike-EDIIX

60
120
180
240
300
360
420
480
540
600

. 660
720
780
840
900
960

1020



<400>

Japanese

64

Arg Ser Asp Lys
1

Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Ley

Cys

Gly

Leu

Pro

50

Trp

va'l

Gln

ser

Ala

130

Cys

Gly

Gly

Glu

Thr

210

Thr

Lys

ey

Pro

val

Tyr

115

val

His

L.eu

Lys

val

Leu

20

Gly

Ala

Asn

Ala

L.eu

100

Gin

LysS

Arg

Ala

Pro

180

Gly

Lys

val

eolf-seq]

encephalitis virus genotype 5 -

Asp Cys Glu Met
5

Glu

Lys

val

Ala

Leu

85

Trp

Gin

Thr

val

val

165

Gly

Gly

Phe

Ile

Leu

Gly

teu

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Gly

sSer

Glu
230

Ser

Thr

Gly

55

rhe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

Ser

rhe

215

Leu

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

Ser

ser

Trp

Pro

Ala

200

Ser

Glin

LYS

Cys

25

Ala

Pro

Gin

val

Lys

105

l.eu

Gly

ser

teu

Ala

185

Leu

Lys

Tyr

Arg Thr Thr
10

Glu ¢ln Gly

Ala Asp Ala

Glu Pro Leu
60

Pro Glu Ala
75

rhe Gln GTn
80

val val Lys

Ala Gly Asn

Asn Pro val
140

Gly Ala val
155

Leu Ala His
170

Gly 1he Gly

Lys Gly Thr

Asn Pro Ala
220

Thr Gly Thr
235

page 52

Histag

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Ghu

Ala

Thr

205

Asp

ASp

Asp

His

30

Glu

GIn

Glu

Ser

Gly

110

Ala

ite

Gly

Gly

Pro

190

Tyr

Thr

Gly

Ser

15

Glu

val

ala

Glu

rhe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Gly

Gly

Pro

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Met

His

cys
240



Lys Tle Pro

Gly Arg Leu

val
275

Ser Lys

val
290

val Gly

Ser Ser

<210>
<211>
<212>
<213>

65
1008
DNA
arti

<220>
<223>

52 ¢

<4(Q0> 65
atgaaactat

aaagactgcyg
ggatgcgagc
gcagttgaag
acagcetggce
gcccttcace
ctgaaggtgy
aaccccgceag
atcccttgtc
gcagttaagg
cctgetggta
gtatgcgcaa
gtcttagagt
gcttcactca
gcagctactg

attgtggtag

I'le Ser

245

val Thr

260

Leu val

Arg Gly

Leu Gly

Ser

val

Glu

Asp

Lys

val Ala

Asnh

PO

Glu
280

Leu

Glin

Gly

310

ficial

ells

gtattctact
aaatgaaaag
aaggattgca
ttecageacce
ttaatgcata
atcctgtgtt
tcaagtttgy
ctacagetge
acagagtegt
agrggctget
tagygcgegoe
aagcctteaa
tgcaatacac
acgacctaac

ctaattcaasz

gtagaggaga

tgcagttgtt
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatctrcc
ggctcatgaa
aggaggtggc
gttttctogg
cggaaccgat
tccegttogy
ggttctgata

acaccagata

eolf-seq)

Ser Leu Asn

250

Phe val Ala

265

Pro Pro Phe

Ite Asn His

His
315

Gly His

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggecea
agcttcaccc
tcatatcagc
gctctcageg
ggagctgtag
ggtcatagac
gagtctcage
aatccagetg
ggtcecttgta
agactggtga
gaactggaac

aaccaccatt

Asp Leu Thr

Thr
270

Thr ser

Gly Asp Ser

His His

300

Trp

His His His

gattgtectt
ttgdgaagtt
aaggaacttc
ctgagceect
ttgaggaatt
gccaggtect
aacttgctge
gaaatcctgt
gtggctatga
Ttggaaagce
tcaaaggaac
acacagggea
aggtgectgt
cagtgaatcc
ctccattcgg

ggcacaagtc

pPage 53

Pro val

255

Ala Asn

Phe Ile

Lys Ala

His

DNA Sequence encoding the fusion protein BiPlike -SNAP1ike-EDIII
from Rabensburg virus cloned into pMT/BiP/SNAP for expression 1in

aagatctgac
ggaactgagt
tgctgetgat
catgcaagcc
tccagtcecce
gtggaaartg
attggceggt
gccecatcety
aggaggactg
tgggctgggt
gacctatgga
tggcaccgtyg
ctetteegty
ctttgttget
tgactcatac

‘tggaagcagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960



eo'lf~seq]l

attggaaagg gaggtggcca tcaccatcac catcactgat gaccggtt 1608

<210> 66

<211> 314

<212> PRT

<213> artificial

<220>

<223> Amino acid Sequence of the fusion protein SNAPTike-EDIII from
Rabensburg virus - Histag

<400> 66

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr ieu Asp Ser Pro

1 5 10 15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gin Gly Leu His Glu Ile
20 25 30

tys Leu Leu Gly Lys Gly Thr ser Ala Ala Asp Ala val Glu val Pro
35 49 45

Ala Pro Ala Ala val teu Gly Gly Pro Glu Pro Leu Met Gln Ala Thr
50 55 60

Ala Trp teu Asn Ala Tyr Phe His GlIn Pro Glu Ala Ite Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val Phe Gin GIn Glu Ser Phe Thr
85 g0 95

Arg Gin val Leu Trp Lys Leu teu Lys val val Lys Phe Gly Giu val
100 105 110

Ile Ser Tyr GIn GIn Leu ATa Ala Leu Ala Gly Asn Pro Ala Ala Thr
115 120 125

Ala ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile
130 i35 140

Pro Cys His Arg val val ser ser ser Gly Ala val Gly Gly Tyr Glu
145 150 155 150

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Gly
180 185 1580

Page 54



Gly Gly ser

195

Phe Lys Phe

210

Leu Glu Leu

225

Ser Ser val

Thr val Asn

Ile Glu Leu

275

Glu His

280

Gly

Gly Lys Gly

<210>
<211>
<212>
<213>

<220>
<223>

67
977
DNA,
arti

Gin lLeu

Ser

Gly

Gln Tyr

Lys

Asn

Thr

Thr
200

Gly

Pro Ala

215

Gly Thr

230

Ala Ser

245

Pro Phe

260

Giu Pro

Ile

Gln

Gly aly

Leu

val

Pro

Asn

His

AsSh ASp

Ala Ala

Phe Gly

His His

295

His His

310

ficial

DNA Sequence encoding the

from an insect flavivirus
expression in s2 celis

<400> 67
atgaaactat

aaagactgcg
ggatgcgage
gcagttgaag
acagcotage
geeottcace
ctgaaggtgy
aaccccgeag
atccctigic

gcagttaagg

gtatictact
aaatgaaaag
aaggattgca
ttcecageacc
ttaacgeata
atcctgtgrt
tcaagtttgy
ctacagcetge
acagagtcgt

agtggctgct

tgcagttgtt
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcageaggag
tgaagrgatt
cgtgaaaact
ttcatcetice

ggctcatgaa

eolf-seq]

Thr Tyr Gly

Asp Thr Gly

Pro
235

Asp Gly

Thr
250

Leu Pro

Ala Thr Ala

265

ASp Ser Tyr

Trp His Lys

His

fusion

gcgttegtag
gattcaccac
ctactgggaa
cttggaggte
cctgaggeca
agcticacce
tcatatcage
gcteteagey
ggagctgrag
ggtcatagac

val

His Thr

220

Cys Lys val

val Gly Arg

Asn Ser Lys

val val

285

Tle

ser
300

Gly ser

gattgtcctt
ttgggaagtt
aaggaactte
ctgagccoct
ttgaggaatt
gccaggrcct
aacttgetge
gaaatcoigt
gtggctatga

ttggaaagco

Page 55

Ala

Lys
val

val

val
240

Pro

Leu val

255

val Leu

Gly

Arg

ser Ile

rotein SSBiP~SNAPTik8—EDIII
virus cloned into pMT/Bir/snap for

aagatctgac
ggaactgagt
tgctgotgat
catgcaagec
tccagteccec
gtggaaattyg
attggccggt
gcccatectyg
aggaggactg
tgggctgggt

60
126
180
240
300
360
420
480
540
600



ggggaagcgc
acactaaaag
ttgttgtctt
tgtgggaatg
gtaacgcece

cttgggtttg

cctgetggta taggcgegec aggaggtgyc

ccttgggggt tcgaaggaat agcoggagata

tcactacctt tgtcttgtgt gggetgtage

acaacaacga aagctgeccglt ccacgttgga

ggaactactc ctgtgagtat cgactgtgta

gtgtcgcacy tcaccggaag atacaccaaa

catcactgat gaccggt

<210> 68

<23i1> 305

<212> PRT

<213> artificial

<220>

<223> ] f
insect flavivirus - Histag

<400> 68

Arg Ser Asp
1

Leu Gly Lvys

Leu
35

Lys Leu

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

arg Glin val

Ile ser Tyr

115

Ala val

130

Ala

Pro Cys His

Lys
Leu
20

Gly

Ala

Asn

Leu
160
Gln

LyS

Arg

Asp Cys Glu Met
5

Glu Leu Ser Gly

Thr ser

40

Lys Gly

val Gly

55

Leu Gly

Ala Tyr Phe His

Leu His His

85

Pro

Trp Lys Leu Leu

Ala
120

Gin Leu Ala

Thr Ala Leu

135

Ser

val val ser Ser

LyS

Cys

25

Ala

Pro

Glin

val

Gly

ser

eolf-seql

Arg Thr Thr

10

gtu Gln Gly

Ala Asp
Glu

Pro

Glu
75

Pro

Phe GlIn Gln

90

val val Lys

Asn

Gly

val
140

Asn Pro

Gly Ala val
Page 56

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

agacagtgtt
aggcccaaaa
ccaaggtegt
gaacttctgt
tgtcgcaggt

gaggtggecca

AsSp

His

30

Glu

Gln

Glu

Ser

Gly

110

Ala

Ile

Gly

ctctcaatec
gagcatttgt
tttccttgag
tctaacagtt
gtggaggctc

tcaccatcac

Amino acid Sequence of the fusion protein SNAP1ike-EDIII from a

Ser
15

Pro
Glu Ile
val Pro
Thr

Ala

Phe
80

Glu

rhe Thr

95

Glu val

Ala Thr
Ile

ey

TYr Glu

660
720
780
840
900
960
977



eolf-seq]
145 150 155 160

Gly Gly teu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His arg
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Gly
180 185 180

Gly Gly Glu Ala GIn Thr val Phe Ser Gln Ser Pro Trp Gly Phe Glu
195 200 205

Gly Ile Ala Glu ITe Thr Leu Lys Glu Ala GIn Lys Ser Ile Cys Ser
210 215 220

Leu Pro Leu Ser Cys val Gly Cys Ser Leu Leu Ser Ser Lys val val
225 230 235 240

Phe Leu Glu Thr Thr Thr Lys Ala Ala val His val Gly Cys Gly Asn
245 250 255

Gly Thr ser val Leu Thr val Gly Thr Thr pPro val ser Ile Asp Cys
260 265 270

val val Thr Pro Leu Ser Gin val Trp Arg Leu val Ser His val Thr
275 280 285

Gly Arg Tyr Thr Lys Leu Gly Phe Gly Gly Gly His His His His His
290 295 300

His

305

<210> 69
<211> 1783
<212> DNA

<213> artificial

<220>
<Z23> DNA sequence encoding ssBiP-s£2 from Ross River virus strain
GML-1 -SNAPTike-Histag for expression in $2 cells

<400> 69

atgaagttat gcatarttact ggcogtcgty gecttigttyg goctctcgot cgggagatcet 60
agtgtaacag agcacttcaa tgtgtataag gctactagac catacctagc acattgcget 120
gattgcgggy acgggtactt ctgctatagc ccagtigoca tcgagaagat ccgagatgag 180
gcgtetgatg geatgetcaa gatccaagte tecgeccaaa taggtctgga caaggcagge 240
accracgooc acatgaagct ccgatatatg gotggtcacg atgttcagga atctaagaga 300

Page 57
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Tyr

Pro

Lys

Ala

65

Lys

Gly

Leu

val

val

145

Thr

Ile

Thr

Ash

AsSp

Ser

Leu

val

Tle

50

His

AFg

The

Lys

Gin

130

Arg

Thr

Pro

Ala

val

210

Gln

Pro

Ala

Ala

35

Gin

Thr

ASp

Met

val

115

TYr

Pro

Ala

ASp

Gly

Gly

Cys

rhe

His

20

Ile

vali

Lys

Ser

Gly

Ser

Lys

His

Pro

Arg

Gly

Thr

His

val

Cys

Glu

Ser

Leu

Leu

85

Phe

Phe

Thr

165

Thr

Arg

Thr

Ala

Pro
245

Ala

Lys

Ala

Arg

70

Arg

Phe

Glu

Asn

Gly

Asp

Leuy

Thr

Ser

Ala

230

Arg

ASp

Ile

Tyr

val

ASD

Pro

135

val

Glu

Leu

1le

Thr

215

val

Ala

cys

Arg

40

Ile

Met

Tyr

val

Ala

120

Leu

Glu

Giu

ser

ASp

Thr

Asp

Gly
25

ASp

Gly

Thr
Ala
105
ASp
Pro
Leu
Ile
GlIn
185
Tyr
Lys

Ser

Glin

eolf-seql
10

Asp Gly

Glu Ala

Leu Asp

Gly His

75

ser Ala

90

His Cys

Ser His

val Gly

Pro Cys

155

Asp Met

Thr Ala

Asn Cys

Thr tle

His Asp

Thr Ala
250

Tyr

Ser

LYS

60

Asp

Ala

Pro

val

Arg

140

Thr

His

Gy

Thr

ASN

220

Lys

Arg

rPage 59

Phe

Asp

45

Ala

val

Cys

Pro

ser

Thr

Asn

Cys

205

Thr

Trp

LYs

Cys

Gly

Gly

Gln

Ser

Gly

Ala

Lys

TYF

Pro

val

190

Gly

cys

Gln

Gly

15

Tyr

Met

Thr

Glu

Ile

95

Asp

Cys

Phe

Gln

Pro

175

Lys

Arg

LYS

Phe

Lys

Ser

Leu

His

Ser

80

His

Tyr

LYS

va'l

L.ey

160

Asp

Iie

Asp

Thr
240

val



His

Arg

His

Pro

305

Pro

val

Pro

Arg

Leu

385

Leu

val

MetT

Glu
465

phe

Pro

val

Ala

Pro

290

His

val

Arg

His

Pro

370

Asp

His

Glu

Gin

Glu

450

ser

Gly

aAla

Pro

Pro

275

Asp

Pro

Thr

Leu

Glu

355

His

Ser

Ghu

val

Ala

435

Glu

Fhe

Glu

Ala

Phe
260

AsSp

Tyr

Glu

340

Ile

Gly

Pro

Ile

Pro

420

Thr

Phe

Thr

val

Thr
500

Pro

val

Pro

Giu

Glu

325

Ala

Ile

Gy

Leu

Ala

Pro

Arg

Iie

485

Ala

Leu

Thr

Thr

Glu

310

Gly

Gin

GIn

Gly

Pro

Trp

val

Gln

476

Ser

Ala

Thr

Tyr

Leu

295

Trp

Ile

Leu

Tyr

Ser

375

Lys

Leu

Ala

Leu

Pro

455

va'l

TYr

val

Asn
Gly
Z
Phe
val
Glu
Thr
TYrP
Lys
Leu
Gly
Ala
Asn
440
Ala
Ley

Gln

Lys

val

265

LysS

Ser

ASD

Tyr

Thr

345

Tyr

Asp

Glu

LYS

val

425

Ala

Leu

Trp

Gin

Thr
505

eolf-seq]
Thr Cys Arg

Lys

Tyr

Lys

Gln

330

Glu

Gy

cys

Ley

Gly

410

Leu

Tyr

His

LYS

Leu
490

Glu

Arg

Phe

315

Trp

Gly

Leu

Glu

Ser

395

Thr

Gly

phe

His

lL.eu

475

Ala

val

Ser

300

Ser

Gly

Lys

Ty

Met

380

Gy

ser

Gly

His

Pro

460

Leu

Ala

Ala Leu Ser

rPage 60

val

Thr

285

Leu

Glu

ASN

Pro

Pro

365

LYS

cys

Ala

Pro

Gin

445

val

LYS

Leu

Gly

Pro

270

Leu

Gly

Arg

Asn

Arg

Glu

Ala

Glu

430

Pro

Phe

valt

Ala

Asn
510

Leu

Arg

Ala

Ile

Pro

335

Gly

Ala

Thr

Gin

Glu

Gln

val

Gly

Pro

Ala

Leu

Giu

Ile

320

Pro

Trp

Thr

Thir

Gly

400

Ala

Leu

Ala

Gln

LYS

Ash

val



Ile Leu
515

Pro

Gly Gly Tyr

530

Glu
545

Gly His

Pro Gly

<210>
<211>
212>
<213>

<220>
<223>

71
1783
DNA
arti

Pro
Glu Gly

Arg Leu

520

535

550

Ser Leu

565

ficial

eo’lf-seql

Cys His Arg val val ser Ser
Gly Leu Ala val Lys Glu Trp

Gly Lys Pro Gly Leu Gly Pro
555

570

525

540

Glu His His His His His His

-snaPltike-Histag for expression in S2 cells

<400> 71
atgaagttat

agtgtaacag
gattgcggdg
gcgtctgatg
acccacgeec
gattccttga
atcgtcgeac
cacgtgaagg
ttcgtggtta
gctcccaccg
ctatcacaga
tgtacctgeg
aagattgacc
tttgttccea
actaacgtca
gaggtgacee
gcegaaccge

acggaagaag

gcatattact
agcacttcaa
acgggtactt
gcatgctcaa
acacgaagct
gggtgtacac
actgtccacc
catgtaaggt
gaccacactt
acgaggagat
Cggegggeaa
gccgtgacaa
aatgccatge
gggctgatca
cctgeogagt
tgagatiaca
acccgtacga

ggattgaata

ggccgtegty
tgtgtataag
ctgctatage
gatccaagic
ccgatatatg
gtccgcageg
aggcgactac
ccaatacaag
tggcgtagag
tgacatgeat
cgtcaaaata
cgtaggcact
tgccgteace
gacagctagg
gcegtigget
cccagatcat
ggaatgggrt
ccagtgggac

gcctttgttg
getactagac
ccagttgeca
tccgoccaaa
gctggtcacy
tgctccatac
ctcaaggottt
cacaatccat
ctgccatgea
acaccgcecag
acagcaggog
accagtactg
agccatgaca
aaaggcaagy
cgageycegy
ccgacactct
gacaagttct

aacaacecge

gectetcget
catacctagce
tcgagaagat
taggtctgga
atgttcagga
atgggacgat
cgttcgagga
tgccggtggg
cctcatacca
atataccgga
gcaggactat
acaagaccat
aatggcaatt
tacacgtitcc
atgrcaccta
tctectatag
ctgagcgeat

cggtecgect

Page 01

ser Gly Ala val

Leu Leu Ala His

Ala Giy Ile Gly

560

cgggagatct
acattgcgcet
ccgagatgag
caaggcaggce
atctaagaga
gggacacttc
cgcagattcg
tagagagaag
gctgacaacg
tcgeacccty
caggtacaat
caacacatgc
tacctcteca
gttoocototy
iggtaagaag
gagrttagga
catcccagtyg

gtgggcgcaa

DNA sequence encoding ssBiP-sgE2 from Mayaro virus strain IQDZ2668

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

1020
1080



ctgacgaccg
ctataccccg
accaccctyg
gagatcaagc
gccgeegtac
tttcaccage
cagcaggaga
gaggtcatca
gtgaaaaccy
tctagctety
geccacgagg

gggtccctgg

72
572
PRT
arti

<210>
<211>
«<212>
<213>

<220>
<223>

agggcaaacc
cecgecacgey
atagccctct
tgctgggeaa
tgggcggacce
ctgaggcceat
gctttacccy
getaccagea
ccctgagegy
gegeegtagg
gccacagact

agcatcatca

ficial

ccatggatgg
gccgeacgge
gggcaagetg
aggaacatct
agagcecactg
cgaggagttc
ccaggtgcety
gctggeegec
aaatccegty
gggctacgag
gggcaagcet

tcatcatcat

eolf-seq]

ccacatgaaa
ggaggtagca
gaactgtctyg
gcogeegacy
atgcaggeca
cectgtgecag
tggaaactgc
ctggeeggea
cccattctga
ggcgggcteg
gggcrggygtce
tgatgacggg

strain IQD2668 ~SNAP1ike-Histag]

<400> 72
Arg Ser Ser
1

Tyr Leu Ala

Ala
35

Pro val

Ile Gln

50

LysS

Ala His Thr

65

Lys Arg Asp

Gly Thr Met

val Thr
5

His
20

Cys

ITe Glu

val Ser

Lys Leu

Ser Leu

&5

Gly His

Glu

Ala

LyS

Alta

Arg

70

Arg

Phe

His Phe

Asp Cys

Ile Arg

40

Gin Ile

55

Tyr Met

val

Tyr

Tte val

Asn val Tyr

10

Gly
25

ASp Gly

Asp Glu Ala

Gly Leu Asp

His
75

Ala gly

Thr ser Ala

S0

Ala
105

His Cys

tcattcagta
aagactgcga
ggtgcgaaca
ccgtggaagt
ccgeetgget
ccctgcacca
tgaaagtygt
atceegeegc
teeectgeca
ccgtgaaaga
ctgcaggtat

[sjele

Lys Ala Thr

Tyr Phe

Ser Asp

45

Gly

Ltys Ala Gly

Asp val Gin

Ala Cys Ser

Pro Pro Gly

110

Page 62

ctattatgga
aatgaagcgce
gggcctgcac
gectgecooca
caacgectac
cccagtgrtc
gaagttcgga
caccgceegee
ccgggtggty
gtggctgctg

aggcgegeea

Arg
15

Pro

Tyr Ser

Met Leu

Thr His

ser
80

Ile His

95

ASp Tyr

1140
1200
1260
1320
1380
1446
1500
1560
1620
1680
1740
1783

Amino acid sequence of the fusion protein [SE2 from Mayaro virus



Leu

val

val

145

Thr

Tle

Thr

Asnh

225

Ser

His

Arg

His

Pro

305

Pro

val

Pro

Lys

Gln

130

Arg

Thr

Pro

Ala

val

210

Gln

Pro

val

Ala

Pro

290

val

Arg

His

val

115

Tyr

Pro

Ala

Asp

Cys

Phe

Pra

Pro

275

ASp

Pro

Thr

Leu

Ser

Lys

His

Pro

Gly

Thr

His

val

Phe

260

ASp

Tyr

Glu

340

Ile

Phe

His

Phe

Thr

165

Thy

Arg

Thr

Ala

Pro

245

Pro

val

Pro

Glu

Glu

325

Ala

Ile

Glu

Asn

Asp

Leu

Thr

Ser

Ala

230

Arg

Leu

Thr

Thr

Glu

310

Gly

Gln

Gln

ASp

Pro

135

val

Glu

Leu

Ile

Thr

215

val

Ala

Thr

Tyr

Leu

295

Trp

Ile

Leu

Tyr

Ala

120

Leu

Giu

Glu

Ser

ASp

Thr

ASp

AsSN

Gly

Phe

val

Glu

Thr

TYr

Asp

Pro

Leu

Ile

Gln

185

Tyr

Lys

Ser

Gln

val

265

Lys

Ser

ASP

Tyr

Thr

345

Tyr

eglf-seql

Ser His

val Gly

Pro Cys

Asp Met

Thr Ala

Asn Cys

Thr Ile

His Asp

235

Thr Ala
250

Thr Cys

Lys Glu

Tyr Arg

Lys Phe

315

Gln Trp
330

Glu Gly

Gly Leu

val

Arg

140

Thr

His

Gly

Thr

Asn

220

Lys

Arg

Arg

val

Ser

300

ser

Gly

Lys

Tyr

Page 63

Ser

Thr

Asn

cys

205

Thr

Trp

Lys

val

Thr

285

Leu

Glu

AST

Pro

Pro
365

Ala

LysS

Tyr

Pro

val

180

Gly

Cys

Gin

Gly

Pro

270

Leu

Gly

Arg

ASt

His

350

Ala

Cys

Phe

GIn

PIro

175

Lys

Arg

LYS

Phe

LYS

255

Leu

Arg

Ala

Tla

Pro

335

Gly

Ala

Lys

val

Leu

160

Asp

1ie

Asp

Tle

Thr

240

val

Ala

Leu

Glu

ile

320

Pro

Trp

Tht



eolf-seql

Arg Pro His Gly Gly Gly Ser Lys Asp Cys Glu Met Lys Arg Thr Thr
370 375 380

Leu Asp Ser Pro Leu Gly Lys teu Glu teu Ser Gly Cys Glu Gln Gly
385 390 395 400

Leu His Glu Ile Lys Leu Leu Gly Lys Gly Thr Ser ala Ala Asp Ala
405 410 415

val Glu val Pro Ala Pro Ala Ala val Leu Gly Gly Pro Giu Pro Leu
420 425 430

Met Gin Ala Thr Ala Trp Leu Asn Ala Tyr Phe His Gln Pro Glu Ala
435 440} 445

Tle GIu Glu Phe Pro val Pro Ala Leu His His Pro val Phe Glin GTn
450 455 460

Glu ser phe Thr Arg Gln val Leu Trp Lys Leu Leu Lys val val Lys
465 470 475 480

phe Gly Glu val Ile ser Tyr Gln Gin Leu Ala Ala teu Ala Gly Asn
485 490 495

Pro Ala Ala Thr Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val
500 505 510

pro Ile Leu Ile Pro Cys His Arg val val ser Ser Ser Gly Ala val
515 520 525

Gly G¢ly Tyr Glu Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His
530 535 540

Glu Gly His arg Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly
545 550 555 560

Ala Pro Gly Ser Leu Glu His His His His His His

565 570
<210> 73
<211> 1786
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP~sE2 from western Equine Encephalitis
virus -sNAPlike-Histag for expression in $2 cells
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eolf-seq]

<2il> 573

<212> PRT

<213> artificial
<220>

<223> Aminc acid sequence of the fusieon protein [sE2 from western
Eguine Encephalitis -SNAP1ike-Histag]

<400> 74
Arg Ser Ser Ile Thr Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly
1 5 10 15

Phe Cys Pro Tyr Cys Arg His Ser Thr Pro Cys Phe Ser Pro Ile Lys
20 25 30

ITe Glu Asn val Trp Asp &lu Sgr Asp Asp Gly Ser Ile Arg Ile Gln
35 4 45

val ggr Ala GIn Phe Gly Tyr Asn G1n Ala Gly Thr Ala Asp val Thr
55 60

Lys Phe Arg Tyr Met Ser Phe Asp His Asp His Asp Ile Lys Glu Asp
65 70 75 _ &0

Ser Met Glu Lys Tle Ala Ile ser Thr Ser Gly Pro Cys Arg Arg Leu
85 90 95

Gly His Lys Gly Tyr Phe Leu Leu Ala Gln Cys Pro Pro Gly Asp Ser
100 105 110

val Thr val Ser Ile Thr Ser Gly Ala Ser Giu Asn Ser Cys Thr val
115 120 125

Glu Lys Lys Ile Arg Arg Lys Phe val Gly Arg Glu Glu Tyr Leu Phe
130 135 1490

Pro Pro val His Gly Lvs Leu val Lys Cys His val Tyr Asp His iLeu
145 150 155 160

Lys Giu Thr Ser Ala Gly Tyr Ile Thr Met His Arg Pro Gly Pro His
165 170 175

Ala Tyr Lys Ser Tyr Leu Glu Glu Ala Ser Gly Glu val Tyr Ile Lys
180 185 150

Pro Pro Ser Gly Lys Asn val Thr Tvr Glu Cys Lys Cys Gly Asp Tyr
195 260 205

Ser Thr Gly Ile val Ser Thr Arg Thr Lys Met Asn Gly Cys Thr Lys
Page b6



ASN

Ley

Ala

ey

Arg

Phe

Pro

Trp

Thr

Thr

385

Gly

Ala

Leu

Ala

210

LysS

Ser

His

His

Thr

290

Ala

ser

val

Pro

Arg

Leu

Leu

val

Met

Ile
450

Gin

Pro

Ile

Thr

275

Ala

ASD

val

Arg

His

355

Pro

ASD

His

Glu

Gin

435

Glu

Cys

Asp

Pro

260

Pro

Met

Ala

Gly

val

340

Glu

His

ser

Glu

val

420

Ala

Glu

Ile

Leu

245

Phe

Thr

Arg

Thr

Arg

325

Trp

Tle

Gly

Pro

Ile

405

Pro

Thr

Phe

Ala

230

Ile

Arg

val

Pro

ala

310

Glu

Ala

Ile

Gly

Leu

390

Lys

Ala

Ala

Pro

215

Tyr

Arg

Leu

Thr

Thr

295

Glu

Gly

Gln

Tle

Gly

Gly

Leu

Pro

Trp

val
455

Lys

Thr

Trp

Leu

‘Glu

His

360

Ser

Lys

LLeu

Ala

l.eu

440

Pro

ser

Thr

Pro

265

Trp

Ley

ITe

Glu

Ser

345

Tyr

Lys

Leu

Gly

AsSt

Ala

eolf-seq]

Asp

ASD

250

Thr

Phe

Thr

Thr

Tyr

Ala

Tyr

ASD

Glu

Lys

4190

val'l

ala

Leu

Glin

235

His

val

Lys

Thr

Gly

val

Pro

His

Cys

Leu

395

Gly

Leu

Tyr

His

220

Thr

Ser

Cys

Gly

Trp

Gly

Arg

Glu

380

Ser

Thr

Gly

Phe

His
460

Page 67

Lys

val

Pro

Ile

285

Lys

Thr

Gly

Asp

His

365

Met

Gly

Ser

Gly

His

445

Pro

Trp

Glin

val

270

The

ey

Sar

Asn

Pro

350

Pro

Lys

Cys

Ala

Pro

420

Gin

val

val

Gly

Pro

Eeu

Gly

ATg

His

335

His

val

Arg

Glu

Ala

415

Glu

Pro

Phe

Phe
240
Lys
Leuy
His
eu
Ash
320
Glu
Gly
Tyr
Thr
Gin
400
ASp

Pro

Glu



GIn Glu

465

Ser

Lys Phe Gly

Asn Pro Ala

Ile
515

val Pro

val

Gly

His
545

Gly

Gly Pro

<210>
<211>
<212>
<213>

75
1786
DNA
arti

<220>
<223>

phe Thr

val
485

Glu

Ala
500

Thr
Ley Tle
Glu

Tyr

Arg

Arg

Ile

Ala

Pro

Gly

Leu

ain val.

ser Tyr
val

Ala

His
520

Cys
Gly

l.eu

Gly Lys

550

ser
565

Gly

ficial

Leu

Giu His

eolf-seql

Leu Trp Lys

475

Gin
490

Gin Leu

Thr Ala

Arg val val

Ala val Lys

Pro Gly l.eu

555

His His

570

Leu Leu

Ala Ala Leu

Leu Ser Gly

510

ser
225

ser Ser

Glu
540

Trp Leu

Pro

Gly

His His

val
480

val

Ala

Gly
495

Asn Pro
Gly Ala

lLeu

ile
560

Gly

DNA sequence encoding ssBiP-sE2 from Eastern Equine Encephalitis

virus -SNAPTike-Histag for expression in S2 cells

<400> 75
atgaagttat

gatttggaca
aactgtggge
cacgcagygag
gatttggect
ctgcatgtgc
gctcaatgece
acgtgcacag
ccacctgaac
ggacactatg
cacagtgcca
tgeecagatyg

aaacaatgca

gcatattact
cteatttcac
atagteggty
tcatcegeat
acatgagtit
graceteage
caccagggga
ttgcccataa
atggagttga
ttgagatgca
aggtgaaaat
tacgagaggg
gggcttacct

ggcegtegty
ccagtataag
cgacageect
ccagacatca
catgaacggc
ccecttgttec
cacggttaca
ggtagaattc
attaccgtgt
tcaaccegyyg
tacggtaccyg
aattaccagc

gattgacaac

gcetttgttg
ttggcacgcc
atagctatag
gctatgttcg
aaaacgcaga
ctecgtgtege
gttgggtttc
aggecagtgg
aaccgttaca
ctagtigecg
agcggegecee
agcgaccata

aaaaaatggg

gccteteget
cgtatattge
aagaagtcag
gtctgaagac
aatcaataaa
accacggcta
acgacgggcc
gtagagagaa
ctcacaageyg
accactctct
aagtgaaata
caaccaccty

tgtacaactc

Page 68

cgggagatct
tgattgeect
aggggatgeg
ggatggagrc
gatcgacaac
ttacatcctg
taaccgecat
ataccgtcac
tgcagaccaa
ccttageatc
ctactgcaag
cacggatgtc

tggaagactg

60
120
180
240
300
360
420
480
544
600
660
720
780



cctcgaggag
gccaagtgca
attttacacc
gcaaatccaa
gaagggttgg
ggagaaggga
ccgttaacca
cgcaccacce
cacgagatca
ccagecgecg
tactttcacc
ttccageagy
ggagaggtca
gccgtgaaaa
gtgtctaget
ctggcceacy
cecagggtecc
<210>
<211>

<212>
<213>

76
573
PRT

<220>
<223>

<400> 76

agggcgacac
tcgecacget
tgcacccgga
ctcgacaatg
agrataccty
atccacatgg
caattatcgy
tggatagccec
agctgctggg
tgCtgggegy
agectgagge
agagctttac
tcagctacca
ccgeectgag
ctggegeegt
agggccacag

tggagcatca

artificial

ttttaaagga
ggcaccggag
ccatccgace
gattgagcga
gggaaaccat
atggccgceac
gcggecgeac
tctgggcaag
caaaggaaca
accagagcca
catcgaggag
ccgeeaggty
gcagctgocc
cggaaatccc
ggggggctac
actgggcaag

tcatcatcat

eo'lf-seql

aaacttcatg
cetctagttg
ttgctgacga
ccaacaactg
ccaccaaaaa
gaagtggtag
ggcggaggta
ctggaactgt
tctgeogeeg
ctgatgcagg
ttecotgtgc
ctgtggaaac
gccetggeeg
gtgcccattc
gagggcggge
cctgggctyg

cattgatgac

tgecerttgt
agcacaaaca
ccaggtcact
tcaatttcac
gagtatgggce
tctattacta
gcaaagactg
ctgggtgcga
acgcegtgga
ccaccgecty
cagcoctgea
tgctgaaagt
gcaatcccge
tgatcccctyg
tcgecgtgaa
gtcctgcagg
gggeec

gcctgttaag
ccgcacccety
tggaagtgar
agtcaccgga
tcaagagtca
caacaggtac
cgaaatgaag
acagggectyg
agtgeotgec
gcrcaacgec
ccacccagty
ggtgaagttc
cgccaccgece
ccaccgggrtyg
agagtggctyg
tataggcegeg

Amino acid sequence of the fusion protein [sE2 from Eastern
Equine Encephalitis -SNAP]like-Histagl

Arg Ser Asp Leu Asp Thr His Phe Thr Gln Tyr Lys Leu Ala Arg Pro
1 5 15

10

Tyr Ile Ala Asp Cys Pro Asn Cys Gly His Ser Arg Cys Asp Ser Pro
20 25 30

Ile Ala Ile Glu Glu val Arg G

35

40

Ty Asp Ala His ala G'ly val Ile Arg
45

Tle GIn Thr ser Ala Met pPhe Gly Leu Lys Thr %sp Gly val Asp Leu
0

50

55

Page ©9

840

900

960
1020
1080
1140
1200
1260
1326
1380
1440
1500
1560
1620
1680
1740
1786



Ala

65

ASD

His

val

LYS

Glu

145

ASp

His

ser

Cys

225

Arg

Pro

Pro

ASp

Fro
3035

Tyr

ASn

Gly

Gly

val

1390

His

Gin

sSer

Gly

Ile

210

Arg

Leu

rhe

Leu

His

290

Thr

Met

Leu

Tyr

Fhe

115

Glu

Gly

Gly

Leu

Ala

195

Thr

Ala

Pro

val

val

275

Pro

ATQ

Ser

His

Tyr

160

Phe

va'l

His

Leu

180

Glin

Ser

Tyr

Arg

Pro

260

Glu

Thr

Glin

Phe

val

85

Ile

Asp

Arg

Glu

Tyr

165

Ser

val

Ser

l.eu

His

Leu

Trp

Met

70

Arg

Leu

Gly

Pro

Leu

150

val

Ile

LYS

AsSp

Ile

230

Glu

LysS

LYS

Leu

Ile
310

Asn

Thr

Ala

Pro

val

135

Pro

Glu

His

Tyr

His

215

Asp

Gly

Ala

His

Thr

295

Glu

Gly

Ser

Glin

Asn

120

Gly

Cys

Met

ser

Tyr

200

Thr

Asn

AsSpD

Lys

Arg

Thr

ATy

Lys

Ala

Arg

Arg

Asn

His

Ala

185

Cys

Thr

Lys

Thi

Arg

Pro

eolf-seql

Thr 6'ln
75

Pro Cys
a0

Proe Pro
His Thr
Giu Lys
Arg Tyr

155

Gin Pro
170

Lys val
Lys Cys
Thr Cys
Lys Trp
235
Phe Lys
250
ITe Ala
Leu Ile

Ser Leu

Thr Thr
315

Lys

Ser

Gly

Cys

Tyr

140

Thr

Gly

Lys

Pro

Thr

220

val

Gly

Thr

Leu

val

rage 70

Ser

l.eu

ASp

Thr

125

Arg

His

Leu

Ile

Tyr

Lys

feu

AsSh

Ile

val

Thr

110

val

His

Lys

va'

Thr

180

val

val

Asn

L.eu

Ala

270

Leu

ASp

Phe

Lys
ser

95

val

Pro

Arg

Ala

175

val

Arg

Lys

Ser

Ala

Thr

Ile
80

His

Thr

Pro

Ala

160

Asp

Pro

Glu

Gly

va'l

Glu

Pro

ASH

val
320



Thr

va'l

Glu

Gly

Thr

385

Gly

Ala

Leu

Ala

Gln

465

Lys

AsSn

val

val

His

545

Gly

Gly

Trp

val

370

Leu

Leu

val

Met

Ile

450

Glu

Phe

Pro

Pro

Gly

Glu

Ala

Glu
Ala
val
355

Pro

Asp

Gilu

Gin

435

Glu

Ser

Gly

Ala

Ile

515

Gly

Gly

Pro

Gly

Gin

340

vai

His

Ser

Giu

val

420

Ala

Glu

Phe

Giu

Ala

560

L.eu

Tyr

His

Gly

Leu

325

Glu

Tyr

Gly

Pro

Ile

405

Pro

Thr

Phe

Thr

val

485

Thr

Ile

Gl

Arg

Ser
565

Glu

sSar

Tyr

Gly

Ley

390

Lys

Ala

Ala

Pro

ala

Pro

Gly

Leu

550

Leu

Tyr

Gly

Tyr

Gly

Gly

Leu

Pro

Trp

val

455

Gln

Ser

Ala

cys

Glu

Thr

Glu

Asn

360

Ser

LYS

l.eu

Ala

Leu

440

Pro

val

Tyr

val

His

520

Leu

LyS

His

Trp

Gly

Arg

Lys

Leu

Gly

Ala

425

Asn

Ala

Leu

Gln

Arg

Ala

Pro

His

eolf-seq]

Gly Asn His

330

Asnh

Tyr

ASp

Glu

Lys

410

val

Ala

Leu

Trp

GIn

490

Thr

val

val

Gly

Pro

FPro

Cys

Leu

395

Gly

Leu

Tyr

His

Ala

val

LyS

Leu
555

His

Leu

Glu

380

Ser

Thr

Gly

Phe

His

460

Leu

Ala

Leu

ser

Mis His His

570

Page 71

Pro

Gly

Thr

365

Met

Gly

Ser

Gly

His

445

Pro

Leu

Ata

ser

ser

525

Trp

Pro

His

Pro

Lys

Cys

Ala

Pro

430

Glin

val

Lys

Leu

Gly

510

Ser

Leu

LYS

Pro

Iie

Arg

Glu

Ala

415

Glu

Pro

Phe

val

Ala

495

Asn

Gly

Lew

Gly

Arg

Thr
Gin
400

ASD

Pro

val
480
Gly

Pro

Ala

Ile
560
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ep]f-seq]

accgccgeeg tgaaaaccgc cctgagcgga aatcccgtge ccattetgat

cgggtggtyt ctagctctgg cgccgtgggy ggctacgagy gegggetege

tggetgetgg cccacgagygg ccacagactg ggcaagcctg ggetgggtcc

ggcgegecag ggtccctygga geatcatcat catcatcatt gatgacggge

<210>
<211>
<212>
<213>

<220>
<223>

<4(0>

78
575
PRT

artificial

Amino acid sequence of the fusion protein [sE2 from venezuelan
gquine Encephalitis -SNAPTike-Histag]

78

Arg Ser Arg
1

Arg

Ser

val

Leu

65

Ile

val

ser

val

His

145

ASp

PIro

Pro

Arg

50

LyS

Pro

Asp

Ile

Pro

130

Pro

Ala

Tyr

Ile

35

Leu

Gly

Leu

Gly

Thr

115

TV

RPro

Gln

ser

Met

20

Ala

Gin

Arg

His

160

Met

Glu

Glu

ASDH

Ser

5

Ala

Ile

Thr

Thr

Gin

85

Gly

Glu

val

His

Thr

Arg

Glu

ser

Met

70

val

Tyr

Phe

Lys

Gly

Gly

G

Cys

Ser

55

Arg

Ser

Phe

Lys

rPhe

135

Ala

Ala

Giu

Ile

va'l

40

Gin

Tyr

Leu

L.eu

LysS

Asn

Glu

Tyr

Leu

Arg

25

LYS

TYyr

ASp

His

Leu

105

Gly

Pro

GIn

val

Phe Lys
10

Cys Ala

Ser Asp

Gly Leu

Met His
75

Thy Ser
90

Ala Arg

Ser val

val Gly

Ala Cys

155

Glu Met
170

Glu

val

Gly

Asp

60

Gly

Arg

Cys

Thr

His

Page 73

Tyr

Gly

His

45

Ser

Thr

Pro

Pro

His

125

Glu

val

Leu

LYs

Ser

30

ASp

Ser

Ile

Cys

Ala

110

ser

Leu

Tyr

Pro

cceotgecac
cgtgaaagag

tgcaggtata

cC

L-eu

15

Cys

Gly

Gly

Glu

His

95

Gly

Cys

Tyr

Ala

Thr

His

Tyr

Asn

Glu

80

Ile

ASp

ser

Thr

His

160

ser

1620
1680
1740
1792



Glu

Thr

Thr

Thr

225

val

Gly

Pro

Leu

Ala

305

Arg

His

His

Met

385

Glu

val

Pro

Lys

210

Lys

Tyr

Lys

Leu

LyS

296

ASp

ASH

Pro

Gly

Ser

370

Thr

Gin

Asp

Asp

Pro

1585

Tle

Lys

Asn

ieu

Ala

275

L.eu

Giu

Phe

Pro

Leu

355

Thr

Thr

Gly

Ala

Ser

180

val

ser

Glu

Ser

His

260

Pro

His

Pro

Thr

Lys

340

Pro

Arg

ey

Leu

val

Ser

Gly

Glu

GIn

Asp

245

val

Glu

Pro

His

val

325

Arg

Pro

ASDp

His

405

Glu

Leu

Thr

Thr

LYS

Pro

Pro

Lys

Tyr

Thr

Phe

Gl

His

Ser

390

Gy

val

Ite

Ser

Ile

215

Arg

l.eu

Phe

Met

Asn

295

Thr

Glu

Trp

val

Gy

Pro

Ile

Pro

Ser

Ala

200

Asn

Ala

Pro

Ley

Ile

280

Pro

His

Lys

Ala

Ile

360

Gly

Leu

Lys

ala

Leu

185

Leu

LYS

Tvyr

LyS

l.eu

265

Thr

Thr

Glu

Gly

Glin

345

Thr

Gly

Gly

Leu

Pro

eglf-seal

ser Gly Ser

val
Ala
Arg
Ala
250
Ala
Phe
Tyr
l.eu
Trp
3

Glu
His
ser
Lys

Leu
410

Lys

Lys

Ley

235

Ala

ASp

Gly

Leu

Iie

315

Glu

Thr

Tyr

Lys

Leu

395

Gly

Cys

Gin

220

GlIn

Gly

Gly

Phe

Thr

300

ser

Phe

Ala

Tyr

380

Glu

Lys

Ala Ala val
page 74

ser

ASH

Ala

Lys

Arg

Thr

Glu

va'l

Pro

His

365

Cys

Let

Gly

Leu

val

190

Cys

ser

ASp

Thr

cys

270

ser

Arg

Pro

Trp

Arg

Glu

Ser

The

Gly

Thr

Gly

Gin

Lys

Leu

255

Thr

val

GIn

Ala

Gly

AsSh

TYr

Met

Gly

Ser

415

Gly

val

Gly

Cys

Trp

Lys

val

Ser

Leu

val

320

Asn

Pro

Pro

LYS

Cys

400

Ala

Pro



eolf-seql

420 425 430
Glu Pro Leu Met Gln Ala Thr Ala Trp Leu Asn Ala Tyr Phe His Gln
435 440 445
pro Glu Ala Ile Glu Glu phe Pro val Pro Ala Leu His His Pro val
450 455 460

Phe GIn Gln clu Ser Phe Thr Arg Gln val Leu Trp Lys Leu Leu Lys
465 470 475 480
val val Lys Phe Gly Giu val Ile ser Tyr Gin Gln Leu Ala Ala Leu

485 490 495
aAla Gly Asn Pro Ala Ala Thr Ala Ala val Lys Thr Ala Leu Ser Gly

500 505 510
Ash Pro val Pro Ile Leu Ile Pro Cys His Arg val val Ser Ser Ser
515 520 525
Gly Ala val Gly Gly Tyr Glu Gly Gly Leu Ala val Lys Giu Trp Leu
530 535 540

Leu Ala His Glu Gly His Arg Leu Gly Lys Pro Gly Leu Gly Pro Ala
545 550 555 560
Gly Ile Gly Ala Pro Gly Ser Leu Glu His His His His His His

565 570 575
<210> 79
<211> 1447
<212> DNA
<213> artificial
<220>
<223> DNA sequence encoding ssBiP- SNAPlike-Akabane N protein-proTEV

cleavage site-Histag for expression in S2 cells

<400> 79
atgaagttat gcatattact ggccgtcgtg grggoctttg ttggectcetce gotcgggaga 60
tctgacaaag actgcgaaat gaaaagaact acattggatt caccacttgg gaagttggaa 120
ctgagtggat gcgagcaagg attgcatgaa attaagctac tgggaaaagg aacttotgot 180
gctgatgcag ttgaagttcc agcaccagea gctgttctig gaggtcctga geccctcatg 240
caagccacag cctggcttaa cgcatattic caccagectg aggcecatiga ggaatttcca 300
gtccecgece ttcaccatcee tgtgtttcag caggagaget tcacccgeca ggtoctgtrgyg 360
aaattgctga aggtggtcaa gtttggtgaa gtgatttcat atcagcaact tgctgeattg 420

page 75



gccggtaacce
atcctgatcc
ggactggcag
ctgggtccty
ttccagageg
acatttaatc
tttactgttg
acgccacaac
cattticccc
tcgggetact
gaggcagcty
gggtacgcaa
ttttacccat
atgaggaagg
aagttggacy
ggcttctcac

aatctatatt

gt

<210>
<211>
<212>
<213>

<220>
«<223>

80
458
PRT

<400> 80

1

ccgeagetac
cttgtcacag
ttaaggagtyg
ctggtatagg
atatcgcasaa
cggatgcagg
ctagagtctt
caagrgtcga
agtatactgce
tagcrcgatyg
ctacaatcgt
tgtacctagyg
tggttattga
tcttacgeca
cagtcaaggc
ctgcagctag

ttcaagggec

artificial

agctgecegty
agrcgtttca
getgetggct
cgcgecagygg
tcaatttatt
gtatgtggca
cttceteaac
tettactiit
aaatccggtyg
ggttgctgag
aatgcegetyg
ctttgeccot
catgcaccgt
gagatatggg
tgcatttage

agerttecty

€ggcggaggt

eolf-seql

aaaacitgctc
tcrtccggag
catgaaggtc
tccctaggtyg
ttcaacgaty
tttatcagta
cagaagaagg
gcaggggtca
tcagacactg
cagtgcaagg
gctrgaagtga
ggtgctgaga
gtgataaagg
cagctgactg
tcagttgeec
gctcaattiyg

agtcaccate

tcagcggaaa
ctgtaggtgg
atagacttog
gcggatccga
ttccacaacg
agtatgggca
ccaagatggt
aatttacagt
cctttacget
ctaatcagat
agggctgeac
tgtttctaga
atgggatgga
cagaagaatg
aaatatcctyg
gtattcagat

atcaccatca

tcetgtgeee
ctatgaagga
aaagcctggg
aaacctgtac
gaatgcagct
gcagctcaac
cttacataag
ggttaataac
ccatcgeatce
caaacttgca
ctggagtgat
aacctrtgag
tgtcaactic
gatgacatct
ggccaaatct
ccegggagag

ctaatgaccg

Amino acid sequence of fusion protein [snAPTike~Akabane N
protein-Histag]

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
5 10

15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile
20 25 30

Lys Leu Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala val Glu val Pro
35

40

45

Ala pro Ala Ala val Leu Gly Gly Pro Glu Pro Leu Met Gln Ala Thr

55

60

pPage 76

480
540
600
660
720
780
8§40
900
960
1020
1080
1140
1200
1260

11320

1380
1440
1442



Ala

65

Pro

Ard

Ile

Ala

Pro

145

Leu

Leu

Gin

Pro

225

AsSnh

Met

Gly

AsH

Leu
305

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Phe

210

ASp

Phe

val

val

Pro

290

Ala

Leu

Pro

val

Tyr

115

va'l

His

Leu

Lys

Thr

l.eu

Arg

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Pro

180

Gly

Phe

Gly

val

His

260

Fhe

ser

Trp

Ala

Leu

85

Trp

GIn

Thr

val

va'l

165

Gly

Ser

Ash

Tyr

Ala

245

Lys

Thr

Asp

val

Tyr

70

His

Lys

L.ey

Ala

val

150

Lys

Leu

Glu

ASD

val

230

Arg

Thr

val

Thr

Ata
310

Phe

His

Leu

Ala

Leu

135

ser

Glu

Gly

Asn

val

215

Ala

val

Pro

val

Ala

295

Glu

His

Fro

Leu

Ala

120

ser

ser

Trp

Pro

Lau

200

Pro

Phe

Phe

Gln

AsT

280

Phe

Gln

GIn

val

Gly

Ser

Leu

Ala

185

Tvyr

cln

Ile

Phe

Pro

265

ASn

Thr

Cys

eolf-seql

Pro Glu Ala

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Arg

ser.

Leu

250

Ser

His

Leu

Lys

75

Glin

val

Gly

Pro

Ala

155

Ala

I'le

Gin

Asnh

LYS

Asn

val

rhe

His

Ala
315

Gin

LYyS

Asn

val

140

val

His

Gly

Ser

Ala

220

Tyr

GIn

ASp

Pro

AT'g

300

Asnh

page 77

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

Ala

Gly

Lys

Leu

Gin

285

Ile

GIn

Glu

ser

Gly

Ala

Gly

Gly

Fro

190

Ile

Thr

Gln

Lys

Thr

270

Tyr

Ser

Ile

Giu

Phe

95

clu

Ala

Leu

Tyr

His

175

Gly

Ala

Phe

Gln

Ala

255

Phe

Thr

Gly

Lys

Phe

80

Thr

val

Thr

Ile

clu

160

Arg

Ser

Asn

Asn

Leu

240

Lys

Ala

Ala

Tyr

Leu
320



Ala Glu Ala

Cys Thr Trp

Ala Glu Met

355

His
370

Met Arg

val
385

Leu Arg

Ser Lys Leu

ser Trp Ala

Gln Phe

Gly Gly

450

<210
<211>
<212>
<213>

<220>
<223>

81
1451
DNA
arti

Ala
325

Ala

ser
340

Asp
Phe Leu
Ile

val

Gln Arg

Thr

Gly

Glu

LYs

Tyr

ITe val

Ala

TYTr

Phe
360

Thr
ASp

Gly

Gly Gin

390

Ala
405

ASp
Lys Ser
Gln

Ile

Ser His

ficial

val

Gly

Ile

His

Lys Ala

Phe Ser

Pro Gly

His His

455

eolf-seql

Met Pro Leu

330

Met Leu

345

Tyr

Glu Phe Tyr

Met Asp val

Ala
395

Leu Thr

Phe
410

Ala ser

Pro Ala Ala

425

Glu Asn Leu

His His

Ala Giu

Gly prhe

Leu
365

Pro

Asn Phe

380

Met

clu ¢lu Trp

sar val Ala

Phe
430

arg Ala

Phe ¢1n

445

Tyr

cleavage site-Histag for expression in S2 cells

<400> 81
atgaagttat

tctagatcig
tiggaactga
tctgetgety
ctratgcaag
rttecagtee
ctgtggaaat

gcattggeeg

gcatattact
acaaagactg
gtggatgcga
atgcagttga
ccacagecty
ccgeeettca
tgctgaaggt

gtaaccecge

ggccgtcgty
cgadatgaaa
gcaaggatty
agttccagca
gcttaacgea
ccatcctgty
ggtcaagttt

agcracaget

gtggeottig
agaactacat
catgaaatta
ccagcagetyg
tatttccacc
tttcagcagy
ggtgaagtga

gccgtgaaaa

ttggcctcte
tggattcace
agctactogy
ttcttggagy
agcctgagge
agagcttcac
tttcatatca

ctgctctcag

Page 78

Gly
Gly
Asp
Arg

Lys

Thr
400

Met

Ggln 1le

415

Leu

Gly pPro

DNA sequence encoding ssBiP- SNAPTike-Aino N protein-proTEV

gctegggaga
acttgggaag
aaaaggaact
tectgagece
cattgaggaa
ccgecaggre
gcaacttgct

cggaaatcct

60
120
180
240
300
360
420
480



gtgcecatcc
gaaggaggac
€crgggetgg
ctgtacticc
ctcgetacat
cteaatttcg
agtaagacgy
aataaccatt
cgtctetcag
ctggctgagg
actgaaggac
tttgagttct
aactrtatga
actcaaaaaa
aaatcaggat
ccgggagaga
taatgaccgg
<210>
<211>
<212>
<213>

<220>
<223>

82
459
PRT

<400> 82

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp
1 5 10
Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gin Gly Leu His
20 25
Lys Leu Leu Gly Lys Gly Thr SSP Ala Ala asp ala val Glu
35 4

Ala Pro Ala Ala val Leu Gly Gly Pro Glu Pro Leu Met GlIn

tgatccctts
tggcagttaa
gtcctgetgg
agagcgatat
ttaacccgga
ataccgttag
cacaaccaag
ttccccaata
gttatctagc
ccatggaaaa
tgactatgta
accctttggt
gaaaggtcct
tagatgctgt
tctcaccage
atctatattt

t

artificial

tcacagagte
ggagtggctg
tataggcgeg
cgcaaaccaa
ggtcgggtat
agtcttctte
tgttgatctt
cacagcaaat
aaaatgggtrt
aattgtcatg
tctgggattt
tattgacatg
tegecagcge
ccgtgeagec
tgccagagcec

tcaagggecec

55

eolf-seql

gtttcatctt
ctggetcaty
ccagggtecc
tittattttcc
gtggcattta
ctcaatcaga
acattitggtg
cctgtgecag
geagaccaat
cecacttgety
gcaccaggcyg
cacagagtgc
tatggcacat
ttcaatgetg

ttcetrgeec

ggcggaggta

ccggagetgt
aaggtcatag
taggtgocyg
aagatgttcc
ttgctaaaca
agaaggccaa
gcatcaaatt
acactgccct

gcaaaacaaa

aagtgaaagg

ctgaaatgtt
tgaaagatgg
tgactgcaga
ttgggcaget
aattcggcat

gtcaccatca

30

45

60

Page 79

aggtggctat
acttggaaag
atccgaaaac
tcaacggaat
tgggtcccaa
gatggtgctc
tacactggtt
cactctecac
tcagattaaa
ttgcacctgg
tttagaaaca
aatggatgtc
acagtggatyg
aagttgggcet
aaacatgate

Tcaccatcac

Amino acid sequence of fusion protein [SNAPTike-Aino N
protein-Histag]

Ser Pro

15

Glu Ile

val Pro

Ala Thr

540
600
660
720
780
840
900
960

11020

1080
1140
1200
1260
1320
1380
1440
1451



Ala

65

Pro

ATg

Ite

Ala

Pro

145

Leu

Leu

Gln

Pro

225

Asn

Met

Gly

Asn

Leu
305

Trp

val

Gin

ser

Ala

130

Cys

Gly

Gly

Gly

Phe

210

Glu

Phe

val

Ile

Pro

290

Ala

Leu

Pro

va'l

Tyr

115

val

His

iey

LysS

Gly

Ile

val

ASp

Leu

Lys

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Pro

180

Gly

Phe

Gly

Thr

Ser

260

Phe

Pro

Trp

Ala

Leu

85

Trp

Gin

Thr

val

val

165

Gly

Ser

Glin

Tyr

val

245

Lys

Thr

AsSp

val

TYr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

ASp

val

230

Arg

Thr

Leu

Thr

Ala
310

Phe

His

L.eu

Ala

Leu

135

ser

Glu

Gly

Asn

val

215

Ala

val

Ala

val

Ala

295

ASp

His

Pro

Let

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Pro

Phe

Phe

Gin

Asn

280

l-eu

Gln

GlIn

val

Lys

105

Leu

Gly

sSer

Leu

Ala

185

Tyr

Gln

1le

Phe

Pro

265

Asn

Thr

Cys

eolf-seql
Pro Giu Ala

Phe
90

val

Asn

Gly

Leu

i70

Gly

Phe

Arg

Ala

Leu

250

Ser

His

Lau

Lys

75

Gln

val

Gly

Pro

Ala

155

Ala

Ife

Glin

Asn

val

Phe

Thr
315

Gin

LysS

Asn

val

140

val

His

Gly

Ser

Leu

220

His

Gln

ASD

Pro

300

AsSn

Page 80

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASD

205

Ala

Gly

Lys

Leu

Gln

285

Leu

Gln

Glu

ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Thr

Ser

Lys

Thr

270

Tyr

ser

Ile

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Phe

Gln

Thr

Gly

Lys

Phe
80
Thr

val

Thr

Glu
160
Arg
ser
Asn
Ash
Leu
240

Lys

Gly

Tyr

Leu
320



Ala Glu

Thr

Cys

Ala

His
370

Met

val
385

Leu
Gin Lys
ser Trp
Phe

Gln

Pro Gly

Glu

eolf-seql

Pro teu Ala Glu val

330

Glu Ile val

325

Ala Met Lys Met

Ala
350

Thr Glu Thr Phe

340

Leu Met

345

Trp Gly Tyr Leu Gly

Phe Glu

360

Met Phe Glu Thr

355

Leu Leu

365

phe Tyr Pro val

Arg val Leu Gly Met val Asn Phe

380

Lys Asp

375

ASp Met

Ala Glu Glin

395

Arg Gln Arg Tyr Gly Thr Leu Thr

390

TED

Phe Ala val

410

Ala val Ala Ala

405

Ile Asp Arg Asn Gly

Phe
430

Ala Ser Phe Pro Ala Ala Ala

425

Lys Gly Ser Arg

ITe Asn Met Ile Pro Giy Glu Asn Leu Phe

440

Tyr
445

Gly Ser His His His His His His

450

<210>
<211>
<212>
<213>

<220>
<Z223>

83
1448
DNA
arti

ficial

455

DNA seguence enceding ssBiP - SNAPTike-Shamonda

cleavage site-Histag for expression in 52 cells

<400> 83
atgaagttat

tctagatcetg
ttggaactga
tctgotgoty
ctcatgcaag
tttecagtec
ctgtggaaat

gcattggccg

gcatattact
acaaagactg
gtggatgega
atgcagttga
ccacagcctg
ccgeectca
tgctgaagygt

grtaacccoge

ggccgtegtg
cgaaatgaaa
gcaaggatty
agttccagea
gcttaacgea
ccatcctgty
ggtcaagttt

agctacaget

gtggccttig
agaactacat
catgaaatta
ccagcagetg
tatttcecacc
tttcagcagg
ggtgaagtga

gccgtgaaaa

ttggectctce
tggattcacc
agctactgog
ttettggagg
agcetgagge
agagcttcac
tiftcatatca

ctgctetcag

Page 81

Gly
Gly
Ile Asp
Arg

Lys

Thr
400

Met

Gln
415

Leu

Leu

Gln Gly

N protein-proTEV

gctcgggaga
acttgggaag
aaaaggaact
tectgageoc
cattgaggaa
cecgecaggtc
gcaacttget

cggaaatcect

60
120
180
240
300
360
420
480



gtgcccatcc
gaaggaggac
cctgggctgg
ctgtacttcc
gcagctacat
ctcaatttcg
cataagacgg
aataaccatt
aggatgtcag
ctagctgaag
gctgatggtt
trtgattttt
aattttatga
actcagaaaa
aaatctggat
ggagagaatc
tgaccggt

<210>
«21i1>
<212>
<213>

<220>
<223>

84
458
PRT

<400> 84
1

Leu Gly

Lys Leu
35

Ala Pro
50

Ala Trp

Arg Ser Asp Lys ?sp
Lys Leu Glu
Leu Gly Lys
Ala ala val

Ley Asn Ala

tgatccctty
tggcagttaa
gtcetgetgg
agagcgatat
ttaacccgga
gggttgctaa
gacaaccaag
ttceccaata
grtatctage
ctagtgctca
atacaatgta
atccgetagt
aaaaagtcct
taccagaaat
tctcteetge

tatattttca

artificial

20

cys

Leu

Gly

ey

Tvr

tcacagagtc
ggagtggctyg
tataggcgey
ctcaagccaa
aggtgggtat
agtctrrcttc
tgtcgatctt
tgtctcaaat
acgctggatt
aattgtcatg
tcttggattt
tatcgaaatg
ccgeeaacge
aaaggcetget

tgctagaact

agggcccggc

Glu Met

ser Gly

The Ser

40

Gly
55

Gly

Phe His

Lys

cys

Ala

Pro

Glin

eolf-seq]l

gtttcatctt
ctggeteaty
ccagggtecec
ttcatttttg
grggcatita
ctcaaccaga
acttttggty
cetgtgecag
gctgatacat
cececttgety
gcacctggyy
catagggtec
tatggaacaa
ttcaattctg

trcttgeage

ggaggtagtc

10

Glu Gln

Ala Asp

Glu Pro

Pro Glu

Arg Thr Thr

ccggagetgt
aaggtcatag
taggtggegg
aagatgtacc
ttggtaagta
agaaggccaa
gggtcaaatt
acaatgccat
gcaaggctag
aggttaaggg
ccgaaatgtt
ttaaggacaa
tgactgctga
ttggacaact
aatttggtat

accatcatca

Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Met Gln

Ala Ile Glu

Page 82

aggtggctat
acttggaaag
atccgaaaac
acaacggaat
tgggcaacaa
aatggtceta
cacagtggtt
tacacttcac
tgtectcaaa
atgtacctgg
ccttgatgct
tatggatgta
agaatggatg
tgcctggget
gaacatcccyg

ccatcactaa

amino acid sequence of fusion protein [SNAPTike-Shamonda N
protein-Histag]

Ser Pro

15

Giu Ile

val Pro

Ala Thr

Glu pPhe

540
600
660
720
780
840
800
960
1820
1080
1140
1200
1260
1320
1380
1440
1448



65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Gin

Pro

225

Asnh

Met

Gly

AsSn

Ley
305

val

Gln

ser

Ala

130

cys

Gly

Gly

Gly

Phe

210

Glu

Phe

va'l

val

Pro

280

Ala

Pro

val

TYyr

115

val

His

Leu

Gly

Gly

Leu

Arg

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

rhe

Gly

val

His

260

Phe

Pro

Trp

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Ser

Glu

Tyr

Ala

245

Lys

Thr

ASp

Tle

70

His

LYyS

Leu

Ala

val

150

Lys

Glu

Asp

val

230

Lys

Thr

val

ASH

Ala
310

His

feu

Ala

Leu

135

Ser

Glu

Gly

Ash

val

215

val

Gly

va'l

Ala

295

ASp

Pro

Leu

Ala

120

Ser

ser

Trp

Pro

ey

200

Pro

Phe

Phe

Gin

AsT

280

I1e

Thr

val

Lys

105

Leu

Gly

ser

Leu

Ala

185

TyrT

Gln

Ile

Phe

Pro

265

Asn

Thr

Cys

eolf-seql
75

rhe

20

val

Ata

ASh

Gly

Leu

170

Gly

Phe

Arg

Gly

Leu

250

Ser

His

Ley

Lys

Gln

val

Gly

Pro

ala

155

Ala

Ile

Gin

Asn

LyS

Ash

val

Phe

His

ala
315

Gln

Lys

Asn

val

140

val

His

Gly

Ser

Ala

220

Tyr

Gln

ASp

Pro

Arg

360

Ser

page 83

Glu

Phe

Pro

125

Pro

Gly

Giu

Ala

ASDP

Ala

Gly

Lys

Ley

Gin
285

Met

val

ser

Gly

110

Ala

I'le

Gly

Gly

Pro

180

Ile

Thr

Ghn

Lys

Thr

270

Tyr

Ser

Leu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ser

Phe

GlIn

Ala

Phe

val

Gly

Lys

80

Thr

val

Thr

Ile

Glu

160

Arg

ser

Ser

Asn

Leu

240

Lys

Gly

ser

Tyt

Leu
320



eolf-seql

60
120
180
240
300
360
420

Ala Glu Ala ser Ala GIn ITe val Met Pro Leu Ala Glu val Lys Gly
325 330 335
cys Thr Trp Ala Asp Gly Tyr Thr Met Tyr teu Gly Phe Ala Pro Gly
340 345 350
Ala Glu Met phe teu Asp Ala Phe Asp Phe Tyr Pro Leu val Ile Glu
355 360 365
Met His Arg Val Leu Lys Asp Asn Met Asp val Asn Phe Met Lys Lys
370 375 380
val Leu Arg Gln Arg Tyr Gly Thr Met Thr Ala Glu Glu Trp Met Thr
385 390 395 400
GIn Lys Ile Pro Glu Ile Lys Ala Ala Phe Asn ser val Gly Gln Leu
405 410 415
Ala Trp Ala Lys Ser Gly Phe Ser Pro Ala Ala Arg Thr Phe Leu Gin
420 425 430
Gin Phe Gly 1le Asn Ile Pro Gly Glu Asn Leu Tyr Phe Gin Gly Pro
435 440 445
&ly Gly Gly Ser His His Wis His His His
450 455
<210> 85
<211> 1991
<212> DNA
<213> artificial
<220> ) )
<223> DNA seguence encoding ssBiP -SnAP1ike-proTEV cleavage site-N
protein from human betacoronavirus strain 2ceMc/2012- Histag for
expression 1in 52 cells
<400> 85
atgaagttat gcatattact ggccgtcgtg gtggectttg ttggcctctec getcgggaga
tctagatctyg acaaagactg cgaaatgaaa agaactacat tggattcacc acttgggaag
ttggaactga giggatgcga geaaggattg catgaaatta agctactggy aasaggaact
tctgetogoty atgcagtiga agttccagca ccagcagetg ttcttggagg toctgagecc
ctcatgcaag ccacagectg gottaacgca tatttccace agectgagge cattgaggaa
tttccagtce cegoeocttca ccatcctgty titcagcagg agagettcac ccgecaggte
ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga tttcatatca gcaacttgct
gcattggocg gtaacccocge agetacaget gocgtgaaaa ctgcteteag cggaaatcoct

Page 84

480



gtgcccatcc
gaaggaggac
cetgggctgg
ctgtactice
aacaatgata
gctgcaccaa
cttacctttc
gctgggtatt
gctcoccaggt
gctgttaagg
tttgggacac
aaacttccta
gcetctaget
tctacccgey
taccttgatc
ccaaaagtaa
acttccacca
cagggaaact
caaattgctg
acccatcaga
attaaactty
attgatgect
tcaacagacc
cgcactcgea
ccgggagaga
taatgaccgg
<210>
<211>
<212>
<213>

<220
<Z223>

86
639
PRT

<400> 86

tgatccctty
tggcagttaa
gtcctgetog
agagcgatat
taacaaatac
ataacactgt
cacctgggea
ggcggagaca
ggtacttcta
atggeatcgt
ggaaccctaa
aaaacttcca
taagcagaaa
gcacttctee
ttctgaacag
tcactaagaa
aaagtttcaa
ttggtgatct
agettgctce
acaatgatga
acccaaagaa
acaaaacctt
aaatgtctga
ccegtecaag
atctatattt

t

artificial

tcacagagtc
ggagtggctg
tataggcgcy
cgcatceect
aaacctatct
ctcttggtac
gggtgtacct
ggacagaaaa
ctacactgga
ttgggtccat
caatgattca
cattgagggg
ctettecagy
aggtccatct
actacaagec
agatgctget
catggtgcag
tcaattgaat
tacagccagt
tcatggeaac
tececcaactac
ccetaagaag

acctccaaag

eolf-seql

gtttcatctt
ctggctcaty
ccagggtecc
gctgcaccte
cgaggragag
actgggctta
cttaatgceca
attaataccg
actggacccy
gaagatggcg
gctattgtta
actggaggca
tctagtteac
ggaatcggag
cttgagtctg
gctgctaaaa
gcttttggtc
aaacteggea
gcttttatgg
cctgtgtact
aataagtggt
gaaaagaaac

gagcagcgtg

tgttcagcect ggtccaatga

tcaagggeeo

ggcggaggta

ccggagetgt
aaggtcatay
taggtggcgy
gtgctgrtc
gacgtaatcc
cccaacacgy
attctacccecc
ggaatggaat
aagcagcact
ccactgatgce
cacaattcgce
atagtcaatc
aaggttcaag
cagtaggagg
gcaaagtaaa
ataagatgcg
ttcgeggacc
ctgaggaccc
gtatgtecgea
tcetteggta
tggagcttct
aaaaggecacc
tgcaaggtag
ttgatgttaa

grcaccatca

Page 85

aggtggcetat
acttggaaag
atccgaaaac
ctttgcegat
aaaaccacga
gaaagtccct
tgcgcaaaat
taagcaactyg
cccatteegg
tccttcaact
gcocggtact
atcttcaaga
atcaggaaac
tgatctactt
gcaatcgeag
ccacaagege
aggagacctc
acgttggecoc
atttaaactt
cagtggagcc
tgagcaaaat
aaaagaagaa
catcactcag
cactgatgge

tcaccatcac

Amino acid sequence of fusion protein [snNAaPTike~proTEV-COV N
protein~Histag]

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1929
1980
1991



Arg
1
Leu
LYS
Ala
Ala
65
Pro
Arg
Ije
Ala
Pro
145
Gly
Leu
leu
Bro
ASH

225

Ala

ser

Gly

Leu

Pro

50

Trp

val

Gln

ser

Ala

130

cys

Gly

Gly
Ala
210

Thr

Pro

ASp

Lys

Leu

35

Ala

l.eu

Pro

val

Tyr

115

val

His

Leu

Lys

Gly

Ala

Asn

AsSN

LYS

Leu

20

Gly

Ala

Asn

Ala

Leu

100

GIn

LysS

Arg

Ala

Pro

180

Gly

Fro

Leuy

Ash

ASp

Glu

Lys

val

Ala

L.eu

85

Trp

Glin

Thr

val

val

165

Gly

S5er

Arg

Ser

Thr
245

cys

teu

Gly

Leu

TYF

70

His

LYs

Leu

Ala

val

150

Lys

Leu

Glu

Alta

Arg

230

val

Glu

Ser

Thr

Gly

55

phe

Leu

Ala

Leu

135

Ser

Glu

Gly

Asn

val

215

Gly

Ser

Met

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Ser

Arg

Trp

Lys

Cys

25

Ala

Pro

Gln

val

Lys

105

Leu

Gly

Ser

ieu

Ala

185

Tyr

Phe

Gly

Tyr

eolf-seql

Arg

10

Gy

Ala

Glu

Pro

Phe

0

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Ala

Arg

Thr
250

Thr Thr

Gin Gly

Asp Ala

Pro Leu
60

Glu Ala
75

Gin Gln

val Lys

Gly Asn

Pro val
140

Ala val
155

Ala His

Ile Gly

Gln Ser

ASp Asn
220

Asn Pro
235

Gly lLeu

rage 86

Leu

Leu

val

45

Met

Ile

Gluy

Phe

Pro

125

Pro

Gly

Glu

Ala

ASD

205

Asnh

LYS

Thi

Asp

His

30

Glu

Gln

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Asp

Pro

Gin

Ser

15

Glu

va'l

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Iie

Arg

His
255

Pro

Ile

Pro

Thr

rhe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Ser

Thr

Ala

240

Gly



LYS

Asn

LYS

Phe

305

val

Pro

Thr

Gly

Arg

385

Thr

Asp

Gly

Ala

Phe

465

Gly

Arg

val

Ser

Ite

290

TYr

Lys

ser

GIn

Thr

370

AsSH

Arg

Leuy

Lys

Ala

450

Asn

Asn

Trp

Pro

Thr

275

AsSn

Tyr

ASP

Thr

rhe

355

Gly

ser

Gly

Leu

val

435

Ala

Met

Phe

Pro

Leu

260

Pro

Thr

Thr

Gly

Phe

340

Ala

Gly

ser

Thr

Tyr

Lys

Lys

val

Gly

Gln

Thr

Ala

Ghy

Gly

Ile

325

Gly

Pro

Asn

Arg

Ser

405

Leu

Glin

Ash

Gin

Phe

GlIn

Asn

Thr

310

val

Thr

Gly

Ser

Ser

390

Pro

ASD

Ser

Lys

Ala

470

ey

Ala

Pro

AST

Gly

Gly

Trp

Arg

Thr

Gin

375

Ser

Gly

Leu

Gln

Met

455

Phe

Gin

Glu

Pro

Ala

280

Pro

val

Asn

Lys

Ser

ser

Pro

Leu

Pro

440

Arg

Gly

Leu

Lets

Gly

Gly

Lys

Glu

His

Pro

345

Lau

ser

Glin

Ser

Asnh

425

Lys

His

Leu

Asn

Ala

eolf-seql

Gin Gly val

Tyr

Gln

Ala

Glu

330

Asn

Pro

ser

Gly

Gly

Arg

va'l

Lys

Arg

Lys
450

Trp

Leu

Ala

315

AsSp

Asn

Lys

Arg

Ser

395

Ile

Leu

Ile

Arg

Arg

Ala

300

teu

Gly

ASp

Asn

Ala

380

Arg

Gly

Gln

Thr

Thr

460

Pro

Gly

Pro Thr Ala
Page 87

Pro

Arg

285

Pro

Pro

Ala

ser

phe

365

ser

Ser

Ala

Ala

LysS

Ser

Gly

Thr

ser

Leu

270

Gln

Arg

Phe

Thr

Ala

350

His

ser

Gly

val

Leu

430

Lys

Thr

ASD

Glu

Ala

Ash

ASD

Trp

Arg

ASp

335

Ile

Ile

Leu

AsSnN

Gly

Glu

Asp

Lys

Le

Ala

Arg

TYr

Ala

320

Ala

val

Ser

Ser

400

Gly

Ser

Ala

Ser

Gin

480

Pro

Met



Gly Met Ser

515

Pro val

530

Ash

Asn Pro

ASP TYr

Lys Glu Glu

val GIn Gly

Pro Gly Pro

610

Tyr Phe Glin

625

<210>
<211>
212>
<213>

<220>
<223>

87
4465
DA
arti

500

Gin Phe

Phe

Tyr

Asn Tyr

Lys

Leu

Asn

Thr
520

Leu
Arg

Tyr

Lys Trp

550

Thr
565

Lys

Ser Thr

580

Ser Ile

Ile

Met

Gly Pro

ficial

Phe

ASD

Thr

ASD

Pro Lys

GIn Met

Gin

val
G615

Gly Gly

eolf-seq]

505

His Gln Asn

ser Gly Ala

Leu Glu Leu

355

Glu
570

Lys Lys

Ser Glu

385

Pro

Thr aArg Thr

Thr Asp Gly

His
635

Sar His

strain 2cEMC/2012- SNAPlike - Histag

<400> 87
atgaagttat

rotagatcrg
actttcttig
taccctcaag
cagggagace
caaaagrtgt
gtccgtatag
gctactatac

gatggtaaaa

gcatattact
tagggccaga
ataaaactty
gcegtacata
atggtgarat
ttgtagctaa
gagcagctge
gaaaaattta

tgggcegett

ggccgtegtg
ttctgttaag
gectaggeca
rtctaacata
gtatgtttac
cratrctcag
caattccact
cocotgottit

cttcaatcat

gtggcctttg
totgettgta
attgatgttt
actatcactt
tctgcaggac
gacgicaaac
ggcactgtra
atgctgggtt

actctagttc

510

Asn Asp

525

Ile
540

Lys Leu

Ley Glu Gln

Lys Gin Lys

Pro Glu

590

Lys

Arg Pro

605

Ser

Pro Glu

620

Gly

His His

ttggccicte
ttgaggtiga
ctaaggctga
atcaaggtct
atgctacadgg
agtttgetaa
tratragcec
cttcagttgy

ttrtgcocega

Page 88

His Gly

Pro

Asp

Ile
560

ASh

Ala
575

Pro

Gln Arg

val Gin

Asn Leu

His

gctcgggaga
tatacaacag
cggtattata
ttttcectat
cacaactcca
tgggtttgte
atcraccagce

taattictca

tggatgtggc

DNA sequence encoding ssBiP- S protein from human betacoronavirus
for expression in 52 cells

60
120
180
240
300
360
420
480
540
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eolf-seq

gggggctacyg agggeggget cgcecgtgaaa gagitggetge tggcccacga gggecacaga 4380
ctgggcaagce ctggactggg tectgcaggt ataggegege cagggtocct ggagcatcat 4440
catcatcatc atrtgatgacg ggecc 4465
<210> 88

<211> 1463

<212> PRYT

<213> artificial

<220>
<223> Amino acid sequence of fusion protein [huCov.S protein
-S5NAPTike-Histag]

<400> 88
Arg Ser val Gly Pro Asp Ser val Lys Ser Ala Cys Ile Glu val Asp
1 5 10 15

Tle Gln GIn Thr Phe Phe Asp Lys Thr Trp Pro Arg Pro Ile Asp val
20 25 30

ser Lys Ala Asp Gly Ile Ile Tyr Pro Gin Gly Arg Thr Tyr Ser Asn
35 40 45

TIle Thr Ite Thr Tyr GIn Gly Leu Phe Pro Tyr GIn Gly Asp His Gly
50 55 60

ASp Met Tyr val Tyr Ser Ala Gly His Ala Thr Gly Thr Thr Pro Gln
65 70 75 80

Lys Leu Phe val Ala Asn Tyr Ser Gln Asp val Lys Gln Phe Ala Asn
85 90 95

Gly phe val val Arg Ile Gly Ala Ala Ala Asn Ser Thr Gly Thr val
100 105 110

Ile Tle ser Pro Ser Thr Ser Ala Thr Ile Arg Lys Ile Tyr Pro Ala
115 120 125

phe Met teu Gly Ser Ser val Gly Asn Phe Ser Asp Gly Lys Met Gly
130 135 140

Arg phe Phe Asn His Thr Leu val Leu Leu Pro Asp Gly Cys Gly Thr
145 150 155 160

Leu Leu Arg Ala Phe Tyr Cys Ile Leu Glu Pro Arg Ser Gly Asn His
165 170 175

cys pro Ala Gly Asn ser Tyr Thr Ser Phe Ala Thr Tyr His Thr Pro
Page 91



Ala

Ser

Tyr

225

Thr

Lys

Arg

Phe

305

Cys

Asp

Ser

Pro

val

385

ser

Ser

Thr

Phe

210

Asi

Ala

Gly

Tyr

LYS

Leu

Gly

val

Gly

Leu

370

Phe

val

Asn

LYysS

Ile

Gln

AsSh

Tyr

275

Ala

Leu

Phe

Glu

Ser

355

Leu

Thr

Asn

Cys

180

Cys

Glu

Thr

Gly

Met

260

Ser

Trp

ASD

Asn

Ser

340

val

Ser

Asn

ASD

Tyr
420

Ser

TvE

Glu

val

245

Phe

Ile

Ala

Phe

AsSD

325

Gly

val

Gly

Cys

Phe

405

Ser

ASp

phe

ASp

230

His

Gin

Ile

Ala

Ser

310

Leu

val

Glu

Thr

AST

390

Thr

Ser

Gly

Asn

215

Glu

Leu

Phe

Pro

Phe

295

val

ser

Tyr

Gin

Pro

375

Tyr

Cys

Leu

Asn

200

Leu

Tle

Phe

ala

His

280

Tyr

ASD

Gln

Ser

Ala

360

Pro

Asn

Ser

ITe

185

Tyr

Arg

Leu

Ser

Thr

265

Ser

val

Gly

Leu

val

345

Glu

Glin

Leu

Gln

Leu
425

eolf-seq]
ASn Arg Asn

Asn Cys Thr
220

Glu Trp Phe

Ser Arg Tyr
250

Leu Pro val
Ile Arg Ser

Tyr Lys Leu
300

Tyr Ile Arg
315

His Cys Ser
330

ser Ser Phe
Gly val Glu

val Tyr Asn
380

Thr Lys Leu
385

ITe Ser Pro
410

Asp Tyr Phe

Page 92

Ala

205

Phe

Giy

Val

TVE

Ile

285

Gln

Arg

Tyr

Glu

cys

365

rhe

l.eu

Ala

ser

190

Ser

Met

ASp

ASp

270

Glin

Pro

ala

Glu

Ala

Asp

Lys

Ser

Ala

TVYr

Leu

Tyr

Thr

Leu

255

Thr

Ser

Leu

Ile

Ser

335

LYs

Phe

Arg

Leu

ITe

415

Pro

Asn
Thr
Gin
240
Tyr
Iile
AsSp
Thr
AsD
320
Phe
Pro
ser
l.eu
Phe
400

ala

Leu



Ser

Phe

Thr

463

Tyr

Pro

Pro

Pro

Met

545

Thr

Lys

val

Gin

ser

625

va'l

Gly

ATG

Met

Asn

450

val

Tle

GIn

Ser

leu

530

Thr

ASp

Ite

ser

Gln

610

ASp

Ser

Ser

Ser

Lys

TYr

Pro

Asn

Leu

Thr

515

clu

Glu

Thr

Ala

Gly

Arg

Asp

val

val

Thr
675

Ser

Lys

His

iLys

val

560

va'l

Gly

GIn

Asnh

Ser

580

Arg

Phe

Gly

Ile

Ala

660

Arg

ASp

Gln

AsSn

Cys

485

Asn

Trp

Gly

t.eu

Ser

565

Gln

Gly

val

Asn

Tyr

645

Cys

sSer

Leu

Ser

Leu

470

sSer

Ala

Glu

Gly

Gin

550

val

Leu

val

Tyr

TY

Asp

Glu

Met

Ser

Phe

455

Thr

Arg

Asn

Asp

Trp

Met

cys

Gly

Phe

615

Tyr

Lys

His

Leu

val

440

ser

Thr

Lau

Glin

Gly

l.euz

Gly

Pro

Asn

Gin

600

Ala

cys

aluy

Ile

Lys

Ser

AST

Ile

Lay

Tyr

505

Asp

val

Phe

LYS

Tyr

Leu

Thr

sSer

665

AlG

enlf-seq]
Ser Ala Gy

Pro

Thr

Ser

490

Ser

TYr

Ala

Gly

Ley

570

val

Cys

Gin

Arg

Thr

Lys

475

ASD

Pro

Tyr

Ser

Glu

Thr

Asnh

Ala

635

Thr

Thr

Cys

460

Pro

ASp

Cys

Arg

Gly

540

Thr

rhe

Tyr

Ala

Leu

620

Cys

His

Met

Arg Asp Ser

Page 93

Pro

445

Leu

Leu

Arg

val

LysS

525

ser

va'i

Ala

Ser

val

605

va'l

val

Ala

Ser

Thr
685

Ite

Iie

Lys

Thr

Ser

510

Gln

Thr

Gin

Asnh

Leu

590

Gly

Gly

Ser

Thr

Glin

670

Tyr

ser

Leu

Tyr

Glu

495

Ile

Leu

val

Tyr

575

Tyr

val

Tyt

val

Leu

655

TYFP

Gly

Gin
Ala
ser
480
val
vai
sSer

Ala

Gly
Arg
Tyr
Pro
640
Phe

ser

Pro



Leu

Phe

705

Pro

Gly

Asp

Ser

Thr

785

Gin

Leu

Ala

Ser

865

Thr

Gin

Gly

Tyr

Glin

650

val

ASp

Glu

Gln

Fhe

770

val

Leu

His

Ser

Arg

Ile

Gly

Tyr

Thr
930

Thr

Glu

Thr

Met

Leu

755

Gly

ASD

Leu

Gly

val

835

Phe

Ser

Ala

Fro

LYs

915

ser

Pro

Asp

Pro

Arg

Asn

val

Cys

Arg

Ala

820

Lys

Asn

Ala

ASp

Ala

900

val

Ser

val

Cys

Ser

725

Leu

Ser

Thr

Lys

Glu

805

Asn

Ser

Leu

Arg

Pro

885

Ser

l.eu

feu

Ala

Ser

Gin

Gin

790

Tyr

Leu

ser

Thr

Ser

8§70

Gly

Ala

Pro

Leu

Cys

695

Leu

Leu

Ser

TYF

Glu

775

Tyr

Gly

Arg

Gin

Leu

855

Ata

Tyr

Arg

Pro

Gly

val

Pro

Thr

Ile

Phe

760

Tyr

val

Gln

Gin

Ser

840

Leu

Met

Asp

Leu

920

Ser

Leu

l.eu

Pro

Ala

745

Lys

Iie

Cys

Phe

Asp

Ser

Glu

Glu

Gln

Leu

805

Met

Ile

eolf-seql

Gly

Gly

Arg

730

Phe

Leu

Gln

Asnh

Cys

810

Asp

Pro

Pro

ASp

Gly

Ile

Asp

Ala

Leu

Gln

715

Ser

Asn

Ser

Thr

Gly

Ser

Ser

1le

val

l.eu

875

Tyr

Cys

val

Gly

val

700

ser

val

His

Ile

Thr

780

Phe

Lys

val

Ile

Ser

860

L.eu

ASp

Ala

Asn

val
940

Page 94

Asn

Leu

Arg

Pro

Pro

765

Ile

Gln

Iie

Arg

Pro

845

Ile

Phe

ASp

Gln

Met

925

Gly

Ser

Cys

Ser

Ile

750

Thr

Gin

Lys

Asn

Asn

830

Gly

Ser

ASp

Cys

TYT

910

Glu

Trp

ser
Ala
val
735
Glin
Asn
LYsS
Cys
GIn
815
Leu
Phe
Thr
LVS
Met
895
val

Ala

Thr

Leu

Leu

720

Pro

val

Phe

val

Glu

800

Ata

Phe

Gly

Gly

val

880

Gin

Ala

Ala

Ala



eolf-seqi

Gly Leu ser ser Phe Ala Ala Ile Pro Phe Ala GIn Ser Ile Phe Tyr
945 950 955 960

Arg Leu Asn Gly val Gly Ile Thr Gin Gln val teu Ser Glu Asn Gln
965 970 975

Lys Leu Ile Ala Asn Lys Phe Asn GIn Ala Leu Gly Ala Met Gln Thr
980 985 §90

Gly Phe Thr Thr Thr Asn Glu Ala Phe GIn Lys val Gin Asp Ala val
995 1000 10065

Asn Asn  Asn Ala Gln Ala Leu Ser Lys Leu Ala Ser Glu Leu Ser
1010 1015 1020

Asn Thr Phe Gly Ala Ile ser Ala ser Ile Giy asp Iie Ile Gln
1025 1630 1035

Arg Leu Asp val Leu Glu Gin Asp Ala Gln Ile Asp Arg Leu Ile
1040 1045 1050

asn Gly Arg Leu Thr Thr Leu Asn Ala Phe val Ala GlIn Gln Leu
1055 1060 1065

val Arg Ser Glu Ser Ala Ala Leu Ser Ala GIn Leu Ala Lys Asp
1070 1075 1080

tys val Asn Glu Cys val Lys Ala GIn Ser Lys Arg Ser Gly Phe
1085 10990 1095

Cys Gly GlIn Gly Thr His Ile val Ser Phe val val Asn Ala Pro
1109 1165 - 1110

Asn Gly Leu Tyr Phe Met His val Gly Tyr Tyr Pro Ser Ash His
1115 1120 1125

Tle Glu wval val Ser Ala Tyr Gly Leu Cys Asp Ala Ala Asn Pro
1130 1135 1140

Thr Asn Cys Ile Ala Pro val Asn Gly Tyr phe ITe Lys Thr Asn
1145 1159 1155

Asn Thr Arg 1le val Asp Glu Trp Ser Tyr Thr Gly Ser Ser Phe
1169 1165 117¢

Tyr Ala Pro Glu Pro Ile Thr Ser Leu Asn Thr Lys Tyr val Ala
Page 95



Pro

Leu

Glu

leu

t.eu

Gly

Pro

Glu

Glu

Met

Ala

Gl

val

Leu

sSer

1175

Gin
1190

Leu
1205

rhe.
1220

Thr
1235

ser
12506

Leu
1280

Ile
1295

va'l
1310

Gin
1325

Ile
1340

Gin
1355

val
1370

Ala
1385

val

Gly

Phe

Gin

Leu

sSer

Gly

LYS

Pro

Ala

Glu

Glu

Lys

Gly

Asn

Thr

Asn

Lys

Ile

Gin

LYS

Lys

L.eu

Ala

Thr

Glu

ser

Phe

Asn

Pro

Tyr

Ser

ASH

Asn

Gin

Asp

Leu

Leu

Pro

Ala

Phe

Fhe

Gly

Pro

vali

GIn

Thr

val

The

val

Cys

Gy

Gly

Ala

Trp

Pro

Thr

Glu

Ala

Pro

1180

Asn
1195

Ser
1225

Thr
1240

val
1255

Glu
1270

Leu
1285

Lys
1300

Ala
1315

Leu
1330

val
1345

Arg
1360

va'
1375

Ala
1390

Iie
1405

Ile

Ile

Thr

Leu

LYS

Met

Ser

Gly

val

Asn

Pro

GIn

Ile

Thr

Leu

ser
Asp
ser
el
Ala
Lys
Gjy
Thr
Leu
Ala
Ala
val
saer
Ala

Ile

eolf-seql

Thr Asn

Phe Gln

Iite Pro

ASp Leu

Leu Lys

Arg Thr

Cys Glu

ser Ala

Gly Gly

Tyr Phe

Leu His

Leu Trp

Tyr Gin

Ata val

Pro Cys

Page 96

1185

Leu
1200

Asp
1215

Asn
1230

Thr
1245

Arg
1260

Thr
1275

Gin
1290

Ala
1305

Pro
1320

His
1335

His
1350

Lys
1365

Gln
1380

LysS
1395

His
1410

Pro

Glu

Phe

Tyr

Pro

Leu

Gly

ASD

Glu

G1In

Pro

Leu

ey

Thr

Arg

Pro

Leu

Gly

Glu

His

Asp

Leu

Ala

Pro

Pro

val

Leu

Ala

Ala

val

Pro

AsSp

Ser

Met

Gly

Ser

His

val

Leu

Glu

FPhe

Lys

Ala

el

val



eolf-seql

ser Ser Ser Gly Ala val ¢ly &Gly Tyr Glu Gly Gly Leu Ala val

1415 1420 1425
Lys Glu Trp teu Leu Ala His Glu Gly His Arg Leu Gly Lys Pro

1430 1433 1440
Gly Leu Gly Pro Ala Gly Ile &ly Ala Pro Gly Ser Leu Glu His

1445 1450 1455
His His His His His

1460
<210> 89
<211> 1325
<212> DNA
<213> artificial
<220>
<223> DNA sequence encoding ssBiP - SNAPlike -proTEV- € protein from

hepatitis € virus strain TCHM-R2/03 of genotype lb - -proTev -
Histag for expression in S2 cells

<400> 89
atgaagttat gcatattact ggccgtegty gtggceotitg tiggectete gotcgggaga 60
tctagatcty acaaagactg cgaaatgaaa agaactacat tggattcacc acttgggaag 120
ttggaactga gtggatgcga gcaaggattg catgaaatta agctactggg aaaaggaact 180
tctgotgotg atgcagttga agttccagca ccageagetg ttottggagg toctgagece 240
ctcatgcaag ccacagectg gottaacgea ratttccacce agectgagge cattgaggaa 300
tttcecagtcc cggecottca ccatoctgty tttcagcagg.agagcttcac ccaccaggtce 360
ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga trtcatatca gcaactigct 420
gcattggery gtaaccocge agetacaget gecgtgaaaa ctgetctcag cggaaatoct 480
gtgcccatee tgatccctty tcacagagtc gtitcatctt ccggagetgt aggtggetat 540
gaaggaggac tggcagttaa ggagtggctyg ctggctcatg aaggtcatag acttggaaag 660
cctgggctgg gtoctgotyy tataggogcg ccagggiccc taggtggcgyg atccgaaaac 660
ctgtacttcc agagcgatat cagtacaaat cotaaacctc aaagaaaaac taaacgaaat 720
actaatcgtc gtccacaaga tgttaagttt ccgggagyag gacaaattgt tgotggagrt 780
tacctattge cgcgaagagg tcctcgttta ggtgticgag caactagaaa aacttotgas 840
cgatcacaac ctcgtggaag acgacaacct attcctaagg cicgitcageco tgaaggtaga 906
gcttgggoetc agectggtta tocttggect ctatatggta atgaaggaat gggttgggea 9¢0
ggatggctac tatcacctcg tggttctcga cctagttggg gtgcaaatga ccctcgacga 1020
agatcacgta atttaggtaa ggtaattgat acacttacat gtggrtttgc tgatcttaty 1080
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ggatatattc cactagtagg tgctccacta ggtggagetg caagagtict tgcacatggt
gtacgagttc ttgaagatgg agtgaactat gcaacaggta atcttcctgg atgttcattt
tctatttttc tattagcttt gctatcatgt ctgactatic cagcttcage tggcccggga

gagaatctat attttcaagg gcccggcgga ggtagtcacc atcatcacca tcactaatga

ceggt

<2 10>
<211>
<212>
<213>

<220>
<223>

<400>

80
417
PRT

artificial

eolf-seqT

1140
1200
1260
1320
1325

Amino acid sequence of fusion protein [SNAPlike-proYTEV-C protein

of HCv-proTEV-Histag]

90

Arg Ser Asp Lys
1

Leu

LYS

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro
145

Gly

feu

Pro

50

Trp

val

Gin

Ser

Ala

130

Cys

Gly

Lys Leu
20

Leu Giy
35

Ala Ala

Leu Asn

Pro Ala

val Leu

100

Tyr Gln
115
val Lys

His Arg

Leu Ata

ASD
5
Glu
Lys
val
Ala
Leu
85
Trp
GIn
Thi

val

val

Cys

Ley

Giy

Leu

TYFr

70

His

Lys

Leu

Ala

ES!

i50

Lys

Glu

Ser

Thr

Gly

55

Phe

His

Ley

Ala

leu

135

ser

Glu

Met

Gly

Ser

40

Gly

His

Pro

Ley

Ala

120

Ser

ser

Trp

Lys

cys

25

Ala

Pro

Gin

val

Lys

105

L.eu

Gly

ser

Leu

Arg Thr
10

Glu Gln

Ala Asp

Glu Pro

Pro Glu

75

rhe Gln
30

val val

Ala Gly

Asn Pro

Gly Ala

155

Leu Ala

Thr

Gly

Ala

Leu

60

Ala

Gin

LyS

AsSn

val

140

val

His

rPage 98

Leu

Leu

val

45

Met

Glu

Phe

Pro

125

Pro

Gly

Glu

Asp

His

30

Glu

Glin

clu

Ser

Gly

116

Ala

Ile

Gly

Gly

Ser

15

Glu

va'l

Ala

Glu

Phe

95

Glu

Ala

e

Tvr

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg



Leu

Leu

Asn

Gin

225

ey

Thr

Ala

Pro

Pro

305

Ser

Asp

Ala

Tyr

Ala

385

Asn

Gly

Gly

Pro

210

ASD

Leu

Ser

Arg

Leu

290

Arg

Arg

Leu

Arg

Ala

370

Leu

Leu

Lys

val

Pro

Glu

Gin

275

Tyr

Gly

Asn

Met

val

355

Thr

Leu

Ty

Pro

180

Gly

Pro

Lys

Arg

Arg

Pro

Gly

Ser

Leu

lLeu

Gly

ser

Phe

165

Gly
Ser
Gln
Phe
245
Ser
Glu
Asn
Arg
Gly
Tyr
Ala
Asn
Cys

Gln
405

Leu

Glu

Arg

Pro

239

Gly

Gin

Gly

Glu

Pro

310

Lys

Ile

His

Leu

Ley

380

Gly

Gly

Asn

Lys

215

Gly

Pro

Pro

Arg

Gly

ser

val

Pro

Gly

Pro

375

Thr

Pro

Pro

Leu

200

Thr

Gly

Arg

Arg

Ala

280

Met

Trp

Ile

Leu

val

360

Gly

Ile

Gly

Ala
185
Tyt
Lys

Gly

Leu

Trp

Gly

Gly

Asp

val

345

Arg

Cys

Pro

Gly

eo’lf-seql

170

Gly Ile Gly

Phe

Arg

GlIn

Gly

Arg

Ala

Trp

ala

Thr

330

Gly

val

Ser

Ala

Gly
410

Gin

Asn

Ile

235

val

Arg

Gln

Ala

Asn

315

lL.eu

Ala

Leu

Phe

Ser

395

Ser

ser

Thr

220

val

Arg

Gin

Pro

Gly

300

Asp

Thr

Pro

Glu

Ser

380

Ala

His

rage 99

Ala

Asp

Ash

Gly

Ala

Pro

Pro

Cys

Leu

ASp

Ile

Gly

Pro

190

Ile

Arg

Gly

Thr

Ile

270

Tyr

Leu

Arg

Gly

Gly

Gly

Phe

Pro

His

175

Gly

Ser

Arg

va'l

255

Pro

Pro

Leu

Arg

Phe

335

Gly

val

Leu

Gly

His
415

Ser

Thr

Pro

Tyr

240

Lys

Lys

Trp

Ser

Arg

320

Ala

Ala

Asn

Leu

Glu

400

His



<210>
<211>
<212>
<213>

<220>
<223>

91

DNA

1376

artificial

eolf-seql

DNA sequence encoding ssBiP- SNAPTike - MSPL(18) antigen from

Plasmodium falciparum - proTEV - AMA-1(IXII) antigen from
Plasmodium falciparum - Histag for expression in 52 cells

<400> 91
atgaagttat

tcragatctg
ttggaactga
tctgctgetyg
ctcatgcaag
tttccagrec
ctgtggaaat
gcattggecg
gtgcccatec
gaaggaggac
cctggactgy
ctgracticc
gatgaaagag
gaaaatccaa
accgaagaag
tcttatccac
cceggtygag
aaagaaatcy
gaaaaaatta
Tgtgaccctg
agaadgggcag
ratgcagata

tattttcaag

<210> 92

gcatattact
acaaagactg
gtggatgcga
atgcagttga
ccacageetyg
ccgeecttca
tgctgaaggt
gtaaccccge
tgatcectty
tggcagttaa
gtcctgetgy
agagcgatat
aagaatgtaa
atcttacttg
attcaggeag
ttttcgatgg
gcgaagttga
aaagagaatc
tagctccaag
aaatggtaag
aagtaacatc

ttectgaaca

ggcceeggegg

ggcecgtegty
cgaaatgaaa
gcaaggattyg
agttccagea
gcttaacgea
ccarcctgtg
ggtcaagttt
agctacagcet
tcacagagtc
ggagtggcty
tataggcgeg
caaacaatgt
atgtttatta
taacgaaaat
caacggaaag
tattttcgga
aaacaatitt
aaaacgaatt
aattttiatt
taatagtaca
aaataatgaa
taaaccaact

aggtagtcac

gtggcectttg
agaactacat
catgaaatta
ccagcagety
tatttccace
tttcagcagg
ggtgaagtga
geegtgaaaa
gtttcatott
ctggctcatg
ccagggtocc
ccacaaaatt
aattacaaac
aatggtggat
aaaatcacat
ggtggctctg
ccatgttcat
aaattaaatg
tcagatgata
tgtcgttict
gttgtagtta
tatgataaaa

catcatcace

ttggectcte
tggattcacc
agcracrggg
ttcttggagy
agccrgaggce
agagcttcac
tttcatatca
ctgctctcag
ccggagetgt
aaggtcatag
taggtggcgy
ctggatgttt
aagaaggtga
gtgatgcaga
gtgaatgtac
agaatctata
tatataaaga
ataatgatga
aagacagttt
ttgtatgtaa
aagaagaata
tgctceccgay

atcactaaty
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gctcgggaga
acttgggaag
aaaaggaact
Teetgagece
cattgaggaa
ccgccaggte
gcaacttgct
cggaaatect
aggtggetat
acttggaaag
atccgéaaac
cagacattta
taaatgrgtt
tgccaaatgt
taaacctgat
trttcaagag
tgaaataatyg
tgaagggaat
aaaatgccca
atgtgtagaa
taaagatgaa
agagaatcta

accggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
%00
960

1020
1080
1140
1200
1260
1320
1376



<Z211>
<212>
<213>

<220>
<223>

<400>

Arg Ser
1

Leu Gly
Lys Leu
Ala Pro

50
Ala Trp
65
pro val
Arg Gln
Ile ser
aAla Ala

130
Pro Cys
145
Gly Gly
Leu Gly

Leu Gly

Cys Pro

434
PRY

artificial

eolf-seql

Amino acid sequence of fusion protein

[SNAPTike~MSP1-proTEV-AMAL-Histag]

92

Asp

Lys

L.eu

35

Ala

Leu

Pro

val

Tyr

115

val

Leu

Lys

Lys Asp Cys Glu Met
5

Leu
20

Gly
Ala
Ash
Ala
Leu
100
Gln
Lys
Arg
Ala
Pro
180

Gly

Asn

Glu

Lys

val

Ala

Leu

85

Trp

Gln

Thr

val

vai

165

Gly

ser

ser

Leu

Gly

Leu

Tyr

70

His

LYS

Leu

Ala

vai

150

Lys

Leuy

Glu

Gly

ser Gly

Thr Ser
40

Giy Gly
55

Phe His

His Pro

Leu Leu

Ala Ala

120

Ley Ser
135

Ser Ser

Glu Trp

Gly Pro

Asn Leu

200

Cys Phe

LYS

Cys

25

Ala

Pro

Glin

val

Lys

105

L.eu

Gly

ser

Leu

Ala

185

Tyr

Arg

Arg Thr
10

Glu Gn

Ala Asp

Glu Pro

Pro Glu

75

phe Glin
a0

val val

Ala Gly

Asn PIro

Gly Ala

155

Leu Ala
170
Gly I'le

Phe GIn

His Leu

Thr

Gly

Ala

Leu

60

Ala

Glin

LYS

Asn

val

140

val

His

Gly

sSer

Asp

page 101

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

205

Glu

Asp

His

30

Glu

Glin

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

150

Ile

Arg

ser

15

Glu

val

Ala

Glu

Phe

a5

Glu

Ala

Leu

Tyr

His

175

Gly

Lys

Glu

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Iie

Glu

160

Arg

Ser

Gln

Glu



Cys

225

Asn

Ala

cys

Gly

val

305

Glu

Glu

Lys

Thr

Thr

385

Ala

clu

His

210

Lys
Pro
LysS
Glu
Gly
z

Glu
Ile
Gly
Asp
cys
370
ser
ASP

Asn

His

<Z10>
<21%>
<212>
<213>

Cys

AShH

cys

Cys

275

Gly

Ash

Glu

Asn

Ser

355

Arg

Asn

Ile

93
2195
DNA

l.ey

Leu

Thr

260

Thr

Ser

Ash

Arg

Lys

Leu

Phe

ASn

Fro

l.eu

Thr

245

Glu

Lys

Glu

phe

Lys

Lys

rhe

Gilu

Glu

405

Phe

artificial

Asn

230

Cys

Glu

Pro

ASn

Pro

310

Ser

Ile

Cys

va'l

val

390

His

Gln

215

Tyr

Asn

ASP

ASp

Ley

295

Cys

Lys

Pro

cys

375

val

Lys

Gly

LysS

Glu

sear

Ser

280

Tyr

Ser

Arg

Ala

Cys

360

Lys

val

Pro

Pro

Glin

Asn

Tyr

Phe

Leu

Ile

Pro

345

ASp

Cys

Lys

Thr

Gly

eolf-seql

Glu

Asn

250

Ser

Pro

Gin

Tyr

Arg

Pro

val

Glu

Tyr

410

Gly

Gly
235
Gly
Asn

Leu

Gly

Ile

Glu

Glu

Glu

395

Asp

Gly

220

ASp

Gly

Gly

Phe

Pro

300

ASp

AsSn

rhe

Met

380

Tyr

Lys

ser
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Lys

Cys

Lys

AsSp

Gly

Giu

ASD

Tle

va’l

365

Arg

Lys

Met

Cys

ASp

Lys

Gly

Gly

Ile

ASh

sSer

350

Ser

Ala

ASp

Ley

His
430

val

Ala

Ile

Ile

Gly

Met

Asp

335

Asp

Asnh

Glu

Glu

Pro

415

His

Glu
240
ASp

Thr

Phe

Asp

Ser

val

Tyr

400

Gly
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gagttcggeg
acggacacga
tcggcgaact
ttggacaaga
atccocagey
atcttgaacyg
gtggacaact
tacggcgact
ggtagtcacce
<210>
<211>

<212>
<213>

94
707
PRT
arti

<220>

<223>

tgcagtacag
gggacctgag
tcatctacaa
ggccgtteta
aggtgaagtrt
tgaggatcga
tgctcaacca
tctcggeeca

atcatcacca

ficial

gttcttgaag
ctcggacagg
ctegeecgga
cagctcgace
gaacgagaac
gcagaagttc
gtacgagety
gttccecggga

tcactaatga

eolf-seql

tacttcacgc
ccgtrggagy
ggattccaat
aacaacctgt
ccgeecegtga
ttcaacaage
gegtacaacc
gagaatctat

ccggt

tggagrrggg
gcagggeget
tcaacctgag
cggcggeegg
tctacgggaa
acttcgeget
ccacgeggec

attttcaagg

Amino_acid sequence of fusion protein
[sNAPTike-proTEV-HbPALI-proTEV-Histag]

<400> 94

Arg Ser Asp
1
Leu

Gly Lys

Leu
35

Lys Leu

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

Arg Gln val

Ile Ser Tyr

115

Ala Ala Va]

Lys Asp Cy
5

Leu Glu

20

t.e

Gly Lys GI

Ala val Le

Asn Ala

70

Ala Leu Hi

&5

l.eu
100

Trp

Gin GIn

Lys Thr Al

Tyr

Lys

Leu

s Glu Met

Gly

u ser

ser
40

y Thr

u Gly
55

Gly
Phe His
s His Pro
Leu

Leu

Ala
120

Ada

a Leu Ser

Lys Arg Thr

10

cys Glu GlIn

25

Ala Ala Asp

Pro Giu Pro

Gin Glu

75

Pro

rhe Gln

90

val

Lys val

105

Leu Ala Gly

Gly Asn Pro

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Glin

60

Met

Ala Ile Glu

Gln Giu Ser

Lys pPhe Gly

1190

Asn Pro Ala

125

val Pro Ile

page 104

gtacaaccac
gcaccaggeg
gggcaagcac
acaggactac
gcegttcacy
gttcttgggc

gaggttctac

gcceggegga

Ser Pro

15

Glu Ile

val Pro
Thr

Ala

pPhe
80

Glu

phe Thy

95

clu val

Ther

Ala

Leu Ile

1740
1800
1860
1920
1980
2040
2100
2160
2195



Pro

145

Ley

Leu

Thr

Ser

225

Glin

Leu

Tyr

val

Leu

305

Iie

Glu

val

Ala

130

Cys

Gly

Gly

Gly

Thr

210

Ala

Ala

Thr

Gin

Phe

290

Glu

sSer

lLey

Glin

Glu
370

His

Leu

LYsS

Gly

Ala

Gly

Thr

Phe

His

275

ASD

Tyr

Lys

ASD

Leu

355

Ser

Arg

Ala

Pro

180

Gly

ASn

Tyr

Thr

ASh

260

Arg

ATg

Gly

Trp

val

340

AsSD

Phe

val

val

165

Gly

Ser

Met

Asn

ASD

Asn

.eu

Glu

325

Lys

Met

Ala

val

150

Lys

Leu

Glu

Gly

Lys

230

Asn

Asp

Gin

Asnh

Gly

310

Asn

Gin

Glu

AsnN

135

Ser
Glu
Gy
AsSH
Phe
215
Ast
Ala

Gly

AsSn

Lys
Lys
el
Ala

Glu
375

Ser

Tro

Pro

Leu

200

Arg

Pro

Tyr

Lys

Gly

Thr

ATG

Tyr

ASh

ser

360

Leu

Ser

Leu

Ala

185

Tyr

Asn

Gly

Gin

Phe

265

vai

His

Asn

Tyr

Ser

345

Glu

Glu

eolf-seql
4

Gly

Ley

170

Gly

Phe

Gy

Tyr

250

Lys

Asp

ASP

Leu

ASn

330

Glu

Lys

Ser

Ala

155

Ala

ile

G1n

Tyr

Arg

Led

Gly

val

Phe

Ile

315

ASN

Leu

His

Asp

140

val

His

Gly

ser

val

220

Leu

Ash

LYS

Thr

Leau

300

Ser

Gin

Thr

Phe

Arg
380

pPage 105

Gly

Glu

Ala

ASD

ser

val

Thr

Thr

Gln

285

Ala

Phe

Arg

sSer

Ile

365

Leu

Gly

Gly

Pro

150

Ile

Gly

Pro

Gly

Arg

Ser

Thr

Arg

Gly

GIn

350

Thr

Gin

Tyr

His

175

Gly

Phe

Ala

ASN

Ile

255

Ile

LYS

Gly

Gly

Ser

335

Gly

va'l

ser

Glu
160
Arg
Ser
Asnh
val
ser
240

ASh

Let

Ser

Asn

320

ASpD

Thr

Gly

Arg



Tyr

385

val

ASp

TYr

Leu

Ala

465

ser

The

TyT

Tyr

545

Asp

His

Phe

Thr

val

ser

Asp

AsSp

Ile

Phe

Lys

Asn

530

Arg

Thr

Gin

Asn

AsSn

610

Leu

Tyr

Arg

ser

Ile

435

Pro

Gly

Thr

Ser

Phe

Arg

Ser

Gin

420

Leu

pro

Tyr

Ile

Leu

500

ASD

515

Ile

Phe

Arg

Ala

Leu

595

ASH

AsSh

Ala
Leu
ASD
ser
580
Arg

Leu

Glu

Thr

Pro

405

Phe

Gln

5er

val

AsN

485

Ser

sSer

LyS

Lys

Leu

565

Ala

Gly

Ser

Ash

Arg

350

Arg

Gly

Asn

Leu

val

470

Ser

val

Asnh

Ada

Tyr

550

ser

Asn

Lys

Ala

Pro
630

Lys

Ile

Asn

Leu

GIn

455

Glu

ASp

Tyr

Lys

TYr

535

Phe

Ser

Phe

His

Ala

615

PIro

Ala

Abg

Gln

val

440

Glu

Gly

L.eu

Arg

Gly

Thr

Thr

ASp

Iie

Leu

600

Gly

va'l

val

val

Thr

425

Trp

lLeu

Ash

Glu

Asn

505

Arg

Arg

L.ey

Arg

TYyr

585

Asp

Glin

Ile

eclf-seql
phe Phe Gln

val

410

Thr

Arg

Tyr

Pro

TVYTr

490

Asp

Glu

Gly

Glu

Pro

570

ASH

Lys

ASp

Tyr

395

Pro

Pro

Ala

Ley

Asn

475

Ser

Ile

Phe

Gly

Leu

555

Leu

Ser

Arg

Tyr

Gly
635

Gly

Lys

Ser

Arg

Leu

Pro

Ile

Ala

Glu

540

Gly

Glu

Pro

Pro

Ile

620

Lys

page 106

ASpP

va’l

Leu

Tyr

445

Phe

Lys

Phe

ASh

Glu

525

Phe

Tyr

Gly

Gly

rhe

605

Pro

Pro

Glu

Arg

Ala

430

Gly

Glu

Pro

Ser

Leu

510

rhe

Gly

Asn

Arg

Gly

Tyr

Ser

rhe

Trp
Tyr
415
Ala
Arg
Ash
Glu
Phe
495
Ile
Gin
val
His
Ala
575
Phe
Ser

Glu

Thr

Thr

400

Asp

Arg

Gly

Pro

Arg

Leu

Leu

Thr
560

Leu

Ser

val

Ile
640



Leu Asn

Phe Leu
Thr

Pro

Glu
690

Gly

His His

705

<210> 95

<211> 968
<21Z2> DNA
<213>

<220>
<Z23>

val
Gly
Arg

5
Asn

His

arg Ile Glu GIn Lys Phe Phe Asn Lys

645

val Asp Asn Leu Leu Asn Gln Tyr Glu
665

660

pro Arg Phe Tyr Tyr Gly Gly Phe Ser
680

eolf-seql

650

Leu Tyr Phe Gin Giy Pro Gly Gly

artificial

695

Histag for expression in S2 cells

<400> 95
atgaagttat

tecrtegegag
ttgtccttac
ttggattcac
aagctactgg
gttcttggag
cagcctgagy
gagagcttca
atttcatatc
actgctetea
tcoggagetg
gaaggtcata
Cctaggtggcg
aagtttgaay
gataacgatg

ggagagaatc

gcatattact
ctagcaccat
ctacagctct
cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagga
cccgecaggt
agcaacttgce
gcggaaatco
taggtggcta
gacttggaaa
gatccgaaaa
gcgacagtta
acaccaacga

tatattttca

ggcegtogty
gaaactatgt
ggcaagatct
gttggaacty
ttctgctget
cctcatgeaa
attteccagtc
cctgtyggaaa
tgcattggec
tgtgeccatc
tgaaggagga
gectgggcty
cctgtacttc
tgaactgitc

tcaattctac

agggecegge

gtggcctttg
attctacttg
gacaaagact
agtggatgceg
gatgcagttyg
gcecacagecet
ccegeeette
ttgctgaagg
ggtaaccccy
ctgatccctt
ctggcagtta
ggtcctgotyg
cagagcgata
aaggacaact

acggtaatct

ggaggtagtc

685

Gly
700

ttggectete
cagttgttgc
gcgaaatgaa
agcaaggatt
aagttccage
ggcttaacge
accatcctgt
tggtcaagtt
cagctacagc
gtcacagagt
aggagrggct
gtataggcgc
tcacggetga
tcccagetyy
tcaagcacca

accatcatca

rPage 107

His Phe Ala Leu

655

Leu Ala Tyr Asn
670

Ada Gin Phe Pro

Ser His His His

DNA sequence encoding ssBiP- SNAPlike -proTEV- MUB40 - proTEV-

gctcgggaga
gttcgtagga
aagaactaca
gcatgaaatt
accagcagct
atatttccac
gtttcagcag
tggtgaagtg
tgccgtgaaa
cgtttcatct
gctggcteat
gccagggtec
aggcatcaag
tgagaagttc
tegtggecey

ccatcactaa

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



eolf-seqgl
tgaccggrt 968

<210> 906

<21i> 298

<212> PRT

<213> artificial

<220>

<223> Amino acid sequence of fusion protein
[SNAPTike~proTEV-MUB40-proTEV-Histagl

<400> 96

Sser Arg Ala Ser Thr Met Lys teu Cys Ile Leu Leu Ala val val Ala
1 5 10 15

pPhe val Gly Leu Ser Leu Pro Thr Ala Leu Ala Arg Ser Asp Lys Asp
20 25 30

cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro Leu Gly Lys Leu Glu
35 40 45

Leu ggr Gly cys Glu Gln Ggy Lteu His Glu Ile Eys Leu Leu Gly Lys
5 0

Gly Thr ser Ala Ala Asp Ala val Glu val Pro Ala Pro Ala Ala val
65 70 75 80

Leu Gly Gly pPro Glu Pro ieu Met Gln Ala Thr Ala Trp Leu Asn Ala
85 80 85

Tyr Phe His Gln Pro Glu Ala Ile Glu Glu Phe Pro val Pro Ala Leu
100 - 105 110

His His Pro val Phe GIn GIn Glu ser Phe Thr Arg Gln val Leu Trp
115 120 125

Lys Leu Leu Lys val val rLys phe Gly Glu val Ile Ser Tyr Gln Gln
130 135 140

Leu Ala Ala teu Ala Gly Asn Pro Ala Ala Thr ala Ala val Lys Thr
145 150 155 i60

Ala Leu Ser Gly Asn Pro val Pro T'le Leu Ile Pro Cys His Arg val
165 170 175

val ser ser ser Gly Ala val Gly Gly Tyr ¢Tu Gly Gly Leu Ala val
180 185 150

tys Glu Trp Leu teu Ala His Glu Gly His Arg Leu Gly Lys Pro Gly
Page 108



195

Leu Gly Pro

Glu Leu

225

Ash

Phe Glu Gly

Glu Lys Phe

His
275

Phe Lys

Gly

<210
<211
<212>
<213>

<220>
<223>

97
1238
DNA
arti

DNA
mous
in s

<400> 97
atgaagttat

tctagatctg
ttggaactga
tctgetgetg
cteatgcaag
trrecagtco
ctgtggaaat
gcattggecy
gtgececcatcc
gaaggaggac
cctgggetgg
ctgtacttcc

agctacggaa

Ala Gly

Tyr Phe

Ile

Gln

200

Gly Ala

ser Asp

230

ASD

Asp
260

His Arg

Ser His

ficial

sequence

Tyr

Asp

Gly

Glu Leu

Thr

Asp

Pro

His
295

eolf-seql

pro Gly Ser

Ala
235

Ite Thr

Phe Asp

Asn Gin

265

ASD

Glu Asn Leu

His His

205

Leu
220

Gly

Glu Ile

Asn Phe Pro

Thr
270

Phe Tyr

Phe GTn

285

Tyr

Gly Ser

Lys Lys

240

Ala Gly

Ile

val

Gly Pro

encoding ssBiP- SNAPTike -proTeEV- soluble form of

e C—t¥pe Tike lectin (CLEC5A) - proTEV- Histag for expression
s

2 cel

gcatattact
acaaagactg
gtggatgcga
atgcagttga
ccacagcctyg
ccgcecttea
tgctgaaggt
gtaacceoge
tgatccettg
tggcagttaa
gtcectgetgyg
agagcgatat

ccactagtgt

ggccgtegtg
cgaaatgaaa
gcaaggattg
agttccagca
gcttaacgcea
ccatectgrg
ggtcaagttt
agctacagct
tcacagagtc
ggagtggctyg
tataggcgcy
cgtttttggc

gcagaatgte

gtggcctttg
agaactacat
catgaaatta
ccageagety
tatticcacc
tttcagcagy
ggtgaagtga
gccgtgaaaa
gtttcatctt
ctggetcatg
ccagggtecc
aaaagtaatg

tcacaaatct

ttrggectcte
tggattcacc
agctactyyg
ttcttggagy
agcctgaggce
agagcttcac
tttcatatca
ctgcteteag
ccggagetgt
aaggtcatag
taggtggcgg
atggettegt

ttgggagaaa

Page 109

gctcgggagé
acttgggaag
aaaaggaact
tcctgagece
cattgaggaa
ccgeccaggte
gcaacttgcet
cggaaatcct
aggtggetat
acttggaaag
atccgaaaac
ccecacggag

tgacgaaagt

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



accatgccta
aaatgctttt
acacaagggt
atagctggta
cgctggatca
tgtgtcacta
tggatctgeg
ggaggtagtc
<210>
<211>
<Z212>
<Z213>

<220>
<223>

98
388
PRT
arti

caaggagcta
tcttctectt
ccacactgge
ttgagaatta
acaactctgt
taggtctgac
aaatgaatgc

accatcatca

ficiai

tggaacagtc
ctcegaatca
aattgtcaac
ctttattggt
gttcaatgge
gaagacatat
caaaggcocg

ccatcactaa

eolf-seql

tgtcccagaa
ccttggaaag
actccagaga
ttggtacgte
aatgttacca
gatgctgeat
ggagagaatc

tgaccggt

Amino acid sequence of fusion protein

actgggattt
acagcatgga
aactgaagta
agcctggaga
atcaggacca
catgtgaagt

tatattttca

[sNaPTike-proTEV-moCLECSA-proTEV-Histag]

<400> 98

Arg Ser Asp
1

Leu Gly Lys

Lys Leu Leu

35

Ala Pro Ala

50

Ala
65

Trp teu

Pro val Pro

Arg Gin val

Ile Ser Tyr

115

Ala val

130

Ala

Lys

Leu Glu

20

Gly Lys

Ala val

Asn Ala

Ala Leu

85

Leu
160

Trp
Glin Gjn

L.ys Thr

Asp Cys
5

lLeu
Gly
Leu
Tyr
70

Lys
Leu

Ala

Glu Met

ser Gly

Thr Ser

40

Gly
55

Gly
Phe His
His Pro
Leu

Leu

Ala
120

Ala

Leu ser

135

Lys Arg Thr

10

Cys Glu GlIn

25

Ala Ala Asp

Pro Glu Pro

Glu
75

Gin Pro

Phe Gln

90

val

Lys val val

105

Leu Ala Gly

Gly Asn Pro

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Met

60

Gin

Ala ITe Glu

Gin Gglu ser

rhe Gly

110

Lys

Pro Ala

125

Ash

val Ile

1490

Pro

Page 110

tcaccaagga
ttattgtgca
tctteaggac
gaaaaagtgg
gaacttcgac

cagctatcgc

agggcccgac

Ser Pro

15

Glu Ile

val Pro
Ala Thr

Phe
&80

Glu

Phe Thr

95

Glu val

Thr

Ala

Leu Ile

840
800
860
1020
1080
1140
12060
1238



eolf-seql

Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 190

Leu Gly Gly Gly Ser Glu Asn Leu Tyr Phe GIn Ser Asp ITe val Phe
195 200 205

Gly Lys Ser Asn Asp Gly Phe val Pro Thr Glu Ser Tyr Gly Thr Thr
210 215 220

ser val GIn Asn val Ser Gln Ile Phe Gly Arg Asn Asp Glu Ser Thr
225 230 235 240

Met Pro Thr Arg Ser Tyr Gly Thr val Cys Pro Arg Asn Trp Asp Phe
245 250 255

His GIn Gly Lys Cys Phe Phe Phe Ser Phe ser Glu Ser Pro Trp Lys
260 265 270

ASp Ser Met Asp Tyr Cys Ala Thr Gln Gly Ser Thr Leu Ala Ile val
275 280 285

Asn Thr Pro Glu Lys Leu Lys Tyr Leu GIn Asp Ile Ala Gly Ile Glu
290 295 300

asn Tyr Phe Ile Gly Leu val Arg Glin Pro Gly Gilu Lys Lys Trp Arg
305 310 315 320

Trp Ile Asn Asn Ser val pPhe Asn Gly Asn val Thr Asn Gln As
3

p Gin
325 230 5

Asn Phe Asp Cys val Thr ITe Gly Leu Thr Lys Thr Tyr Asp Ala Ala
340 345 350

ser Cys Glu val Ser Tyr Arg Trp ITe Cys Glu Met Asn Ala Lys Gly
355 360 365

ero Gly Glu Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His
370 375 380

His His His His
Fage 111



385

<210>
<211>
<212>
<213>

99
DNA

<220>
<223>

human C-t
in 52 cel

<400> 99
atgaagttat

tctagatcty
ttggaactga
tctgotgety
ctcatgcaag
tttccagtec
cigtggaaat
gcattggceyg
gtgcccatce
gaaggaggad
cctgggetgg
ctgtacttce
tatggaacag
acaaggagct
ttcttatcca
tccacatigy
gctgagaagt
aacaactctg
attggcctaa
gagaagaatg
caccatcatc
<21G>
<211>
<212>
<213>
<220>

100
385
PRT

1229

artificial

gcatattract
acaaagactg
gtggatgcega
atgcagttga
ccacagecty
ccgeccttca
tgctgaagot
gtaaccccge
tgatcccttg
tggcagtiaa
gtcctgetgg
agagcgatat
tctcacagat
atggaacagt
crictgaatc
caattgtcaa
atttratigg
tgttcaatgg
caaagacatt
ccaaaggecec

accatcacta

artificial

ggccgtegtg
cgazaatgaaa
gcaaggattg
agttccagea
gcttaacgea
ccatcctgty
ggtcaagttt
agctacaget
tcacagagtc
ggagtggcty
tataggcgceyg
ctttaacaaa
ttttgggage
ctgccccaaa
atcttggaat
cacgccagag
cttaatttac
caatgttacc
tgatgctgea
gggagagaat
atgaccggt

eolf-seql

gtggccttig
agaactacat
catgaaatta
ccagecagetg
tatttccacc
tttcagcagg
ggtgaagtga
gccgtgaaaa
gtttcatctt
ctggctcaty
ccagggtecec
agtaacgatg
agttceccaa
gactgggaat
gaaagcaggg
aaactgaagt
catcgtgaag
aatcagaatc
tcatgtgaca

Cctatatttic

ttggecteto
tggattcacc
agcractggy
ttcttggagy
agcctgaggc
agagcttcac
tttcatatca
ctgctctcag
ccggagetgt
aaggtcatag
taggtggcgg
gtttcaccac
gtcccaacgg
tttatcaagc
acttttgcaa
ticttcagga
agaaaaggtg
agaatttcaa

tcagctaccy

2agggCcccag

Page 112

DNA sequence encoding ssBiP- SNAPlike -proTEV- soluble form of
¥pe Tike lectin (CLEC5A) - proTEV- Histag for expression
s

gctcgggaga
acttgggaag
aaaaggaact
tcctgageee
cattgaggaa
ccgecaggte
graacttget

cggaaatcct

aggtggctat

acttggaaag
atccgaaaac
caccaggagc
ctitcattacc
aagatgtttt
aggaaaaggc
cataactgat
gcgttggatce
ctgrgcgacc
caggatctygt

cggagglagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1146
1200
1229



eolf-seql
<223> Amino acid sequence of fusion protein
[sNAPTike-proTEV-huCLECS5A-proTEV-Histag]

<400> 100
Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr
1 5 10

Leu Gly Lys ESU Glu Leu Ser Gly Cys Glu Gln Gly
25

Lys Leu %eu Gly Lys Gly Thr SSr Ala Ala Asp Ala
5 4

Ala pPro Ala Ala val Leu Gly &1y Pro Glu Pro Leu
50 55 60

Ala Trp Leu Asn Ala Tyr Phe His Gin Pro Glu Ala
65 70 75

Pro val Pro Ala Leu His His Pro val Phe Gln Gln
85 90

Arg Gln val teu Trp Lys Leu teu Lys val val Lys
100 ' 105

Ile ser Tyr GIn GIn Leu Ala Ala Leu Ala Gly Asn
115 120

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val
130 135 140

Pro Cys His Arg val val ser Ser Ser Gly Ala val
145 150 155

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His
165 170

‘teu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly
180 185

Leu Gly Gly Gly ser Glu Asn Leu Tyr Phe Gln ser
195 200

Lys Ser Asn Asp Gly Phe Thr Thr Thr Arg Ser Tyr
210 215 220

Gln Ile Phe Gly Ser Ser Ser Pro Ser Pro Asn Gly
225 230 235

Page 113

Leu

Leu

va'l

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Gly

Phe

ASp

His

30

Glu

Gln

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

130

Ile

Thr

Ile

Ser

15

Glu

val

Ala

Glu

rhe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Phe

val

Thr

Pro

Ile

Pro

Thr

Phe

80

va'l

Thr

ITe

Glu

160

Arg

Ser

Asn

S5er

Thr
240



Arg Ser Tyr

Arg Cys Phe

Asp Phe Cys

275

Giu Lys teu

Ile
305

Gly Leu

Asn Ser val

Ccys Ala Thr

Ile Ser Tyr

355

Leu
370

Asn Tyr

His
385

<210>
<21i>
<212>
<213>

<220>
<223>

101
862
DNA
arti

Thr
245

Gly

Phe
260

Leu
Lys Gly
Phe

Lys

Ile Tyr

val

ser

Lys

Leu

His

€ys Pro

Thr

Ser

ser
280

Gly

GIn
295

ASD

Arg Glu

316

Phe Asn

325

Ile
340

Gly
Arg

Arg

Phe G1n

ficial

Gly

Leu

Ile

Gly

Asn val

Thr

Lys

Glu
360

cys

Pro
375

Gly

eolf-seql

Lys Asp Trp

250

Glu
265

ser ser

Thr Leu Ala

ITe Thr Asp

Glu Lys Arg

Thr Asn

330

Gin

Thr Phe

345

ASp

Lys Asn Ala

Gly Gly Ser

Glu Phe Tyr

Glu
270

Trp Asn

val
285

Ile Asn

Ala Glu

300

LYS

Trp Arg Trp

Asn GIn Asn

Ala Ala ser

350

Lys Gly Pro

His His His

380

Ala

ser Arg

Thr Pro

Tyr prhe

Ile Asn

320

Phe
335

Asn
Cys Asp
Gly Glu

His His

DNA sequence encoding BiPlike- SNAPTike- cxVAGO protein from

culex guinguefasciatus - Histag for expression in S2 cells

<400> 101
atgaaactat

aaagactygcyg
ggatgcgage
gcagttgaag
acagectgge

gcecttcacce

gtatictact
aaatgaaaag
aaggattgca
trccageacc
ttaacgcata

atcctgtgtt

tgcagrrgtt
aactacattg
tgaaattaag
agcagctgtt
tttccaccag

tcagcagoag

gogttogtag
gattcaccac
ctactgggaa
crtggaggtc
cctgaggecea

agcttcacce

gattgtcctt
ttgggaagtt
aaggaacttc
ctgagceect
ttgaggaatt

gccaggtect

page 114

aagatctgac
ggaactgagt
rgctgetgat
catgcaagcec
tccagreecc

gtggaaattg

60
120
180
244
300
360



ctgaagyg
aaccecqg
atccctt
gcagtta
cctgetg
caaaatg
gtagcetc
aaccttt
aagatcy
ctggagg
gt
<210>
<211>
<21Z2>
<213>

<220>
<223>

<400>

Arg Ser
1

Leu Gly
Lys Leu
Ala Pro

50

Ala Trp
65
Pro val

Arg Gin

Ile ser

tgy tcaagtitgg tgaagtgatt
cag ctacagctgc cgtgaaaact
gtc acagagtcgt ttcatcticc
agg agtggctgct ggctcatgaa
gta taggcgcgco agggteoctg
ccg agcatccaga ttaccctgga
€CC tagaaagtgc gaagctacca
CcaC tgacctatac tacgtgtogg
aac aagacctgac taaagactic

gag tagtcacgta ccacggaggt

102
300
PRT
artificial

Aamino acid sequence of fusion protein [SNAPTike-cxVAGO-Histag]

102

Asp Lys Asp Cys
5

Lys Leu Glu Leu
20

Leu Giy Lvs Gly
35

Ala Ala val Leu

Leu Asn Ala Tyr
70

pro Ala lLeu His
85

va'l Leu Trp Lys
100

Tyr Gln Gln Leu

Glu

Ser

Thr

Gly

55

Phe

His

Leu

Ala

Met

Gly

Ser

40

Gly

His

Pro

l.eu

Ala

eglf-seql

tcatatcage aacttgctgc

getetcageg
ggagctgtag
ggtcatagac
gagggaggtg
aagtgttacg
aaatcgigta
tcagtacttg
ccagagtgct

ggccatcacc

Lys

Cys

25

Ala

Pro

Gin

val

LYS

105

Leu

Arg

10

Glu

Ala

Glu

Pro

Phe

90

val

Ala

Thr Thr Leu

Gin Gly Leu

Asp Ala val
45

Pro Leu Met
60

Glu Ala Ile
75
Ggin Gin Glu

val Lys Phe

Gly Asn Pro

Page 115

gaaatcctgt
gtggctatga
ttggaaagcc
gcgggrctga
acgaaggtac
caaaggtatt
tcaatgaccc
gtcacaagta

atcaccatca

ASD

His

30

Glu

Gin

Glu

ser

Gly

Ala

attggccggt
gcccatcctg
aggaggactg
tgggctgggt
agccgrtcta
gcagaccgtt
ctgctegact
geactgcgag
taaatgtgaa

ctgatgaccyg

Ser

15

Glu

val

Ala

Gly

Phe

95

Giu

Ala

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

420
480
540
600
660
720
780
840
200
960
962



eolf-seql
115 120 125

Ala Ala val Lys Thr aAla Leu Ser Gly Asn Pro val Pro Ile Leu Ile
130 135 140

Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 190

Leu Glu Gly Gly Gly Gly Ser Glu Ala val reu Gln Asn Ala Glu His
195 200 205

Pro Asp Tyr Pro Gly Lys Cys Tyr Asp Glu Gly Thr GIn Thr val val
210 215 220

Ala Pro Leu Glu Ser Ala Lys Leu Pro Lys Ser Cys Thr Lys val Phe
225 230 235 240

cys Ser Thr Asn Leu Ser Leu Thr Tyr Thr Thr Cys Gly Ser val Leu
245 250 255

val Asn Asp Pro His Cys Glu Lys Ile Glu Gln Asp Leu Thr Lys Asp
260 265 270

phe Pro Glu Cys Cys His Lys Tyr Lys Cys Glu Leu Glu Gly vai val
275 280 285

Thr Tyr His Gly Gly Gly His His His His His His
290 295 300

<210> 103
<211> 962
<212> DNA
<213> artificial

<22(>
<223> DNA sequence encoding BiPlike- SNAPTike- aavAGo protein from
aedes albopictus - Histag for expression 'in S2 cells

<400> 103

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac 60
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt 120
ggatgcgage aaggattgca tgaaattaag ctactgggaa aaggaacttc tgctgcetgat 180

page 116



gcagttgaag.
acagecctgge
gcccttecace
ctgaaggtgg
aaccecygcag
atcccttgtc
gcagttaagyg
cctgctggta
ccaaattcgg
ttcaagccag
gacticicga
gagatceccag
cgtaacggtyg
gt

<210> 104
<211> 300
<212> PRT
<213>

<220>
<223>

<400> 104

Arg Ser Asp Lys
1

Leu Gly Lys

Lys Leu Leu
35

Ala pro Ala
50

Ala Trp Leu
65

Pro val Pro

ttccagcacc
ttaacgcata
atectgrgtt
tcaagtttgg
ctacagetgce
acagagtcgt
agtggetget
taggcgcgcece
agaacaaaga
gggaaaatcy
ttcactttet
ttcaggattt

aagtcaatta

artificial

agecagcrgrt
trtccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
trtecatcrtcc
ggctcatgaa
agggtcecty
tttcccagge
tcaacgacct
cggatgcgga
cacaaaggac

cattggaggt

Asp Cys Glu

5

tey Ser

Gly Thr

Leu Gly
55

Tyr Phe

70

His His

Met

Gly

Ser

40

Gly

His

PIro

cttggaggtc
cctgaggeca
agcttcacec
tcatatcage
gctctcageg
ggagctgtag
ggtcatagac
gagggagdtg
gaatgctatg
ggcaactgtg
ctagctatac
acgcagtgtt

ggccatcace

Lys

Cys

25

Ala

Pro

Gin

val

eolf-seql

Arg Thr Thr
10

Glu Gln Gly

Ala Asp Ala

Glu Pro Leu
60

Pro Glu Ala
75

phe Gln Glin
80

page 117

Leu

Ley

val

45

Met

Ile

Glu

ctgagccecect
ttgaggaatt
gccaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaageo
gcgggtetac
acacggagac
aagagatgtc
tagacgatga
gccataagta

atcaccatca

Asp

His

30

Glu

Gln

Glu

Ser

catgcaagcc
tccagtocce
gtggaaattg
attggceggt
geccecatecty
aggaggactg
tgggctgggt
ggctatctic
taagattcat
atgcggaact
cccggattge
caagtgtgtg

ctgatgaccg

Ser
15

Glu
val
Ala
Glu

Phe
95

amino acid sequence of fusion protein [SNAPlike-aavAGO-Histag]

Pro

Ile

Pro

Thr

Phe

80

Thr

240
300
360
420
480
540
600
660
720
780
840
900
960
962



eolf-seql
Arg GIn val Leu Trp Lys teu Leu Lys val val Lys Phe Gly Glu val
100 105 110

Ile ser Tyr G1n GIn teu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr
115 120 125

Ala Ala val Lys Thr Ala Leu Ser Gly Ash Pro val Pro Ile Leu Ile
130 135 140

Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

G¢ly Gly Leu Ala val tys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

Leu Gly Lys Pro Gly teu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 190

Lteu Glu Gly Gly Gly Gly ser Thr Ala ITe Phe Pro Asn Ser Glu Asn
195 200 205

Lys Asp Phe Pro Gly Glu Cys Tyr Asp Thr Glu Thr Lys Ile His Phe
210 215 220

Lys Pro Gly Glu Asn Arg GIn Arg Pro Gly Asn Cys Glu Glu Met Ser
225 230 235 240

Cys Gly Thr Asp Phe Ser Ile His Phe Phe Gly Cys Gly Leu Ala Ile
245 250 255

Leu AsSp Asp Asp Pro Asp Cys Glu Ile pro val Gin Asp Phe Thr Lys
260 265 270

Asp Thr Gln Cys Cys His Lys Tyr Lys Cys val Arg Asn Gly Glu val
275 280 285

Asn Tyr Ile Gly Gly Gly His His His His His His

290 295 300
<210> 105
<21l> 4108
«<Z212> DNA
<2313> artificial
<220>

<223> DNA sequence of OpIE2SP-SNAP cloned into pucs? for constitutive
expression of secreted chimeric SNAP-target protein in
invertebrate cells

<400> 105
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cccactegty
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
<210>
<211>

<212>
<213>

106
24
DNA
arti

<220>
<223>

<400> 106

cacccaacty
gaaggcaaaa
tcttecetttt
tatttgaatyg
tgeccacctga

tcacgaggcce

ficial

atcttcagea
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa

ctttcgte

gactataaag atgacgacga taag

<210> 107
<211> 8
<212> PRT
<213> arti
<220>
<223>
<400> 107

ficial

Asp Tyr Lys ASp ASp Asp Asp Lys
1 5

<Z210>
<Z11>
<212>
<213>

108
2200
DNA
arti

<220>
<2723>

ficial

axpression in $2 cells

<400> 108
atgaagttat

gacaaagact
agtggatgcy
gatgcagttyg
gccacagect
cceogeectte

ttgctgaagd

gcatattact
gcgaaatgaa
agcaaggatt
aagttccage
ggcttaacgc
accatcctgt

tggtcaagtt

ggccgtogtyg
aagaactaca
geatgaaartt
accagcagcet
atattitccac

gtttcageag

tggtgaagty

eolf-seql

tcttrtactt
aagggaataa
tgaagcattt
aataaacaaa

accattatta

geetttgtty
tiggaticac
aagctactgg
gtictiggag
cagceetgagg
gagagcttca

atttcatatc

tcaccagegt
gggcgacacg
atcagggtta
taggggtrcc

tcatgacatt

gcerctcget
cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagga
ccecgecaggt

agcaacttgce

Page 121

ttctgggtga
gaaatgttga
ttgtctcatyg
gcgcacattt

aacctataaa

DNA sequence of C-term peptide tag of OpIE2ZSP~SNAP

Amino acid sequence of C-term peptide tag of OpIE2SP-SNAP

DNA sequence encoding ssBiP-SNAPlike-proTEV1-N nucleoprotein of
the Crimean-Congo hemorragic fever virus-proTEVZ-Histag for

cgggagatct
gttggaacty
ttotgctgct
cctcatgeaa
atttccagtc
cctgtggaaa

tgeattggee

3840
3960
3960
4020
4080
4108

24

60
129
180
240
300
360
420
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<Z211>
<212>
<213>

<220>
<223>

<4G0>

707
PRT

artificial

Amino acid sequence of fusion protein

colf-seqgl

[SNAPTike-proTEVL-CCHF .N-proTEV2-Histag]

109

Arg Ser Asp Lys
1

Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Pro

145

Gly

Leu

l.eu

Lys

Gly

Leu

Pro

50

Trp

val

Glin

Ser

Ala

130

Cys

Gly

Gly

Gly

Ile

Lys Leu
20

Leu Gly
35

Ala Ala

Leu Asn

Pro Ala

val teu

100

Tyr GIn

115

val Lys

His Arg

Leu Ala

Lys Pro
180

Gty cly

Glu val

ASp
5
Glu
Lys
val
Ala
Leu
85
Trp
G1n
Thr
val
val
165
Gly

Ser

ASHh

Cys

Leu

Gly

Ley

Tyr

70

His

Lys

lLeu

Ala

val

150

Lys

Leu

Glu

Ash

Gliu

Ser

Thr

Gly

55

Phe

His

tey

Ala

Leu

135

ser

Glu

Gly

Asn

Lys

Met

Gly

sSer

40

Gly

His

Pro

Leu

Ala

120

Ser

ser

Trp

Pro

ey

200

Asp

Lys

cys

25

Ala

Pro

Gln

val

Lys

l.eu

Gly

ser

L.et

Ata

185

Tyr

Glu

Arg

10

Glu

Ala

Glu

Pro

Phe

90

val

Ala

Ash

Gly

Leu

170

Gly

rhe

Thr

Gin

ASP

Pro

Glu

75

G1in

val

Gy

Pro

Ala

155

Ala

Ile

Glin

Thr

Gly

Ala

Ley

60

Ala

GlIn

Lys

Asn

val

140

val

His

Gly

Ser

Melt Asn Arg
Page 123

Leu

Leu

val

45

Met

Ie

Glu

Fhe

Pro

125

Pro

Gly

Glu

Ala

205

Trp

Asp

His

30

Glu

GIn

Glu

Ser

Gly

110

Ala

Ile

Gly

Gy

Pro

i%6

Ile

Phe

Ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tvr

His

175

Gly

Gy

Glu

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Asnh

Glu



Phe

225

Phe

ser

vali

Ser

Ala

305

ASD

Lys

L.eu

Met

Ile

G

Ala

Ile

Lys

210

Lys

Cys

Ala

Glu

sSer

290

Gly

val

Trp

ser

Ser

370

Leu

His

Phe

Ala

Lys

Glu

Thr

Ala

275

Thr

Thr

Pro

Arg

ASh

355

val

Ash

val

Asn

Leu

435

Ile

Gly

Ser

260

Thr

Gly

Ile

Lys

Lys

Lys

Lys

Arg

ASD

Pro

420

val

Phe

Asn

val

245

Asp

Lys

Ile

Lys

Ile

Asp

val

Glu

Gly

Trp

Pro

Ala

ASP

Gly

Pro

Ala

Phe

val

ser

310

Glu

Ile

Leu

Met

Gly

Cys

Trp

Thr

Glu

215

Leu
Asn
Gln
Cys
Lys
Trp
Gin

Gly

Leu
375
ASp
Arg
Gly

Gly

Ala
455

val

Leu

Lys

ala

280

Lys

Asp

Leu

Phe

Giu

360

Ser

Glu

Glu

ASp

Leu

440

Lys

Asp

Asp

Asp

265

Pro

Gly

Glu

Thr

ASp

Asn

Phe

Tle

425

Ala

Lys

eolf-seql

Thr

Arg

Ser

Ile

Leu

Ser

Gly

val

Lys

Met

Pro

val

410

ASH

Lys

Thr

Phe

235

Phe

1le

Tyr

Glu

TYFP

315

Tyr

Asn

va'l

Arg

Lys

LYS

Leu

val

220

Thr

val

Tyr

Ghu

300

Thr

GlIn

Ala

Pro

Arg

Gly

Gly

Ser

Ala

Glu
460
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Asn

Phe

Ala

285

Phe

Glu

Gln

Asn

Gly

Arg

Pro

Lys

Gly

Glu

445

Ala

Ser

Gin

Ser

270

Ala

Glu

Leu

Ala

Thr

350

Giu

Arg

val

Tyr

Arg

Thr

Leu

Tyr

Met

255

Trp

Lys

Lys

Ala

335

Ala

Ile

Asn

Ser

Ile

415

Ser

Glu

ASD

Ser

240

Leu

val

Asn

val

320

Leu

Ala

val

Leu

His

400

Met

Gly

Gly

Gly



Tyr

465

Met

Lys

Phe

Phe

Gly

Gly

Arg

Met

Ala

Thr

625

val

Glu

Asn

Gly

His
705

Leu

Ile

Asn

Ser

Pro

530

Thr

Lys

Ile

Gly

Gin

610

Glu

Gln

His

Ala

Glu

690

His

ASp

Thre

Ser

Ser

515

Thr

Lys

Lys

TYrF

val

595

Gly

Thr

LYS

Leu

Tyr

675

Asn

His

Lys

ASn

Ser

500

Tyr

val

LYS

Leu

Met

580

Cys

Ser

Asn

Thr

Leu

660

Leu

Leu

485

Ala

Tyr

5er

Met

Tyr

565

His

rhe

Gly

ASh

val

Tyr

Lys

Leu

Leuy

Trp

Glin

Lys

550

Glu

Pro

Gly

His

Pro

630

Phe

G1n

Lys

Phe

Asp

Lys

Arg

Leu

-Phe

535

Lys

Leu

Ala

Thr

Thr

615

Cys

AsN

Ser

Gly

Gin
695

Glu

His

Ala

Tyr

520

Leu

Ala

Phe

va'l

Ile

600

Lys

Ala

Ile

L.eu

As

680

Gly

val

Ile

Gin

535

Lys

Phe

Leu

Ala

Ley

585

Pro

Ser

Lys

Glin

val

665

Ala

Pro

eglf-seql
Asp Arg Ala

ala

490

ser

Ala

Giu

Leu

570

Thr

val

Ile

Thr

Gly

Th

Gly

475

Lys

Ala

Gly

lLeu

Ser

555

ASp

Ala

Ala

Leu

Ile

635

Met

Lys

Sep

Gly

Ala

Gln

val

ser

Gly

AsSh

Asn

Ser

Gin

Ile

Thr

525

LYS

Pro

Phe

Arg

Pro

605

Leu

620

val

Asp

Gin

Ala

Gly
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Lys

Ite

ser

ASn

685

Ser

Ala

Glu

Met

GIn

Ile

590

ASD

Arg

Leu

val

Pro

670

Ile

His

Asp

Leu

495

Thr

Glu

Pro

Lys

GIn

575

Ser

ASD

Thr

Phe

Ala

655

Phe

Ile

His

Ser

480

Tyr

Ala

Thr

Arg

Tre

Asn

Glu

Asn

Glu

640

Ser

Gin

Pro

His
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cgacttttga
gcaattgcac
gaacagtatc
gcagagtctc
aactrccatce
agaaaagagc
agtggacatt
aatcctggcee
gtggttgatc
aatgcaccag
gtgcctaata
gagggcagac
caccacgeca
agccecteaca
gagacgtcta
tccaaccgea
aaagaactcc
gacagtgaca
tcacagggac
ttcagtacca
ccatggetcea
caacaatttt
catcagggece
caccatcact
<210>
<211>
<212>
<213>

<220>
<223>

111
965
PRT

acctttctgg
tecggagtege
aacaactcag
gcgaacttga
agaaaaagaa
gcetggecaa
acgatgatga
atcaagatga
ccgatgatgg
atgacttggt
gatcgaccaa
agacacaatc
gtgcgecact
tgctgacacc
geectrtecgec
cacccactgt
cgcaagacga
acaccceagtc
catttgatgce
gtgatggcaa
cTgaaaaaga
attggeeggt
cgggagagaa
aatgaccggt

arviticial

agtaaataat
cacagcacac
agaggctgcec
ccatrcttgga
cgaaatcagc
gctgacagaa
tgacgacatt
tgatccgact
aagctacgge
cctattcgat
gggtggacaa
caggccaatt
cacggacaat
aattaacgaa
cttggagtca
cgeeccaccy
gcaacaagat
agaacactct
tgttttgtat
agagtacacg
ggctatgaat-
gatgaatcac
tctatatttt

geggecgeaa

eolf-seqgl

cttgagecaty
gggagtaccc
actgaggcty
cttgatgatce
ttccagcaaa
gctatcactg
ccctttecag
gactcacagy
gaataccaga
ctggacgagy
cagaagaaca
caaaatgtcc
gacagaagaa
gaggcagace
gatgatgaag
gctecegtat
caggaccaca
tttgaggaga
tatcatatga
tatccagact
gaagagaata
aagaataaat
caagggcecy

gctt

Aamino acid sequence of fusion protein

gtcrrttece
tcgecaggagt
agaagcaact
aggaaaagaa
caaacgctat
ctgcgtcact
gacccatcaa
atacgaccat
gttactcgga
acgacgagga
gtcaaaaggg
caggcecctca
atgaaccctc
cactggacga
agcaggacag
acagagatca
ctcaagaggce
tgtatcgeea
tgaaggatga
cccttgaaga
gatttgttac

tcatggcaat

gcggaggtag

[SNAP1ike-proTEV1-EBO.N-proTEVZ2-Histag]

<400> 111

tcaactatcyg
aaatgttgga
crcaacaatat
aattcttatg
ggraactcta
gcecaaaaca
tgatgacgac
tcccgatgty
aaacggcatg
cactaagcea
ccagcatata
cagaacaatc
cggetcaacce
tgccgacgac
ggacggaact
¢tctgaaaag
caggaaccag
cattctaaga
gcctgtagtt
ggaatatccea
attggatgat
cctgcaacat

t.caccatcat

Arg Ser Asp Lys Asp Cys Glu Met Lys igg Thr Thr Leu Asp igr PFro
1 5
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1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2974



Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Leu

Arg

Ile

Gly

Leu

Pro

50

Trp

val

Gin

ser

Ala

130

Cys

Gly

Gly

Gly

Pro

210

Tyr

Arg

Cys

Lys

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

His

Gln

GIn

Leu

20

Gly

Ala

Asn

Ala

Leu

160

Gln

LYS

Arg

Ata

Pro

180

Gly

Lys

Lys

Arg

Leu
260

Glu
Lys
val
Ala
Leu
85

Trp
Gln
Thr
vai
val
165
Gly
Ser
Tle
Ile
val

245

Ile

Leu

Gly

ieu

TYrF

70

His

Lys

Leu

Ala

va'l

150

Lys

Leu

Giu

Trp

Lett

230

I'le

Ile

Ser
Thr
Gly
55

rphe
His
Leu
Ala
Leu
135
Ser
Glu
Gly
Asn
Met
215
Thr

Pro

Glin

Gly

Ser

40

Gly

His

Pro

l.eu

Ala

120

ser

Ser

Trp

Pro

Leuy

200

Ala

Ala

val

Ala

Pro

Gln

val

LYS

105

Leu

Gly

ser

Leu

Ala

185

TYF

Pro

Gly

Tyr

Phe
265

eolf-seq]

Glu Gin Gly

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Ser

Leu

Gin
250

Asp

Pro

Glu

75

Glin

val

Gly

Pro

Ala

155

Ala

Ile

Glin

Leu

Ser

235

val

Ala

Leu

60

Ala

Gin

Lys

Asn

val

140

val

His

Gly

Ser

Thr

220

val

ASh

Glu Ala Gly

Page 128

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

205

Glu

Gin

Asn

va'l

His

30

Glu

GIn

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

190

ser

Gin

lLeu

Asp

Glu

val

Ala

Glu

Phe

95

Giu

Ala

Leu

Tyr

His

175

Gly

ASp

ASD

Gly

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

ser

Met

ile

240

Glu

Gln



Gin

Glu

305

Arg

Arg

Gly

Gly

Ala

385

Phe

Asn

Leu

Arg

Glu

Glu

Leu

ser

Gly

Gly

Leu

Thr

Gln

Glu

370

Glu

Met

Leu

ASp

Leu

450

Gly

val

Tyr

Glu

Ala

275

Asp

His

Glu

Leu

Phe

355

Lys

GIn

Met

l.eu

Ala

435

Ile

val

ASH

Ala

His

ASD

Tyr

Gly

Glu

Ala

340

Leu

Ala

Gly

val

Ile

420

val

val

APrg

ser

Pro

500

Gly

Ser

Lys

rPhe

Ley

325

Ala

Ser

cys

Ley

Ile

405

His

Ile

Lys

Leu

Phe

485

Phe

l.eu

rPhe

Leu

Arg

310

Leu

Met

Phe

L.eu

Ile

390

Phe

Gin

ser

Thr

His

476

Lys

Ala

Phe

Leu
Phe
295
Phe

Pro

Pro

Glu

375

GIn

Arg

Gly

Asn

val

455

Pro

Ala

Arg

Pro

Leu

280

Leu

Glu

Ala

Glu

Ser

360

Lys

Tyr

Leu

Met

Ser

440

Leu

Leu

Leu

Gln

Met

Giu

val

val

Glu

345

Leu

val

Pro

Met

His

425

val

ASp

Ala

Leu

Leu

505

teu

eolf-seql

Leu Cys Leu

Ser

Lys

Ser

330

Glu

Phe

Gin

Thr

Arg

410

Met

Ala

His

Arg

Ser

490

Asn

Gly

Thr

Leu

Arg

Ala

395

Thr

val

Gln

Ile

Thr

475

Ser

Leu

Ala

300

APrg

Gly

Thr

Pro

Gln

380

Trp

Ash

Ala

Ala

Leu

460

Ala

Leu

Ser

ser Ala Ile
page 129

His

285

vai

ASD

Lys

Glu

Lys

Ile

Gin

Phe

Gly

Lys

Ala

Gly

Ala

HMis

Lys

Gly

Asn

Ala

350

Leu

GIn

Ser

Leu

His

430

Phe

Lys

val

Lys

val

510

Leu

Ala

Tyr

val

Ile

335

Asn

val

val

val

Ile

415

Asp

Ser

Thr

LYS

His

495

Ash

Gly

Tyr

Leu

320

Lys

Ala

val

Mis

Gly

400

LysS

Ala

Gly

Glu

Asn

480

Gly

Ash

val



Ala

Tyr

545

Glin

Glu

Phe

Lys

His

625

ASD

Thr

Glu

val

AsH

705

His

Gly

Asp

Thr

530

Gin

Tyr

LySs

Gin

Leu

610

Tyr

Asp

Thr

Tyr

Leu

690

Arg

Ile

Pro

Arg

515

Ala

Gln

Ala

Lys

Gln

595

Thr

Asp

Asn

Ile

Glin

675

Phe

sSer

Glu

His

Arg

His
Ley
Glu
Ile
580
Thr
Glu
Asp
Pro
Pro
660
Ser
Asp
The

Gly

Gly

Arg

Ser

565

Leuy

Asn

Ala

Asp

ASp

Tyr

Leu

Lys

725

Thr

Glu

Ser

Glu

550

Arg

Met

Ala

Ile

ASp
630

.His

val

Ser

Asp

Gly

710

GlIn

Ile

Pro

Thr

535

Ala

Glu

ASN

Met

Thr

615

ASD

Glin

val

Glu

Glu

695

Gly

Thr

His

Ser

520

l.eu

Ala

Leu

Phe

val

600

Ala

Ile

Asp

val

ASN

680

Asp

Gin

Gin

His

Gly

Ala

Thr

Asp

His

585

Thr

Ala

Pro

Asp

Asp

Gly

ASp

Glin

ser

Ala

745

Ser

eolf-seql

Gly val Asn
540

Glu Ala Glu
555

His Leu Gly
570

GlIn Lys Lys

Leu Arg Lys

Ser Leu Pro
620

Phe Pro Gly
635

Asp Pro Thr

Pro Asp Asp

Met Asn Ala

Glu Asp Thr
700

L.ys Ash Ser
715

Arg Pro Ile
730

Ser Ala Pro

Thr Ser Pro

Page 130

525

val

Lys

Leu

AST

Glu

605

Lys

Pro

Asp

Gly

Pro

685

Lys

GIn

Gln

Leu

Arg

Gly

Gin

ASp

Gy

590

Arg

Thr

Ile

Ser

ser

670

Asp

Pro

Lys

Asn

Thr

750

Met

Glu

Leu

575

Ile

Leu

Ser

AsSn

Gln

655

Tyr

Asp

val

Gly

val

735

Asp

Leuy

Gin

560

Glin

Ser

Ala

Gly

640

Asp

Gly

Leu

Pro

Gin

720

Pro

Asn

Thr



eclf-seql
Pro Ile Asn Glu Glu Ala Asp Pro Leu Asp Asp Ala Asp Asp Glu Thr
770 775 780

Ser Ser Leu Pro Pro Leu Glu Ser Asp Asp Glu Glu GIn Asp Arg Asp
785 790 795 800

Gly Thr ser Asn Arg Thr Pro Thr val Ala Pro Pro Ala Pro val Tyr
805 810 815

Arg Asp His Ser Glu Lys Lys Glu teu Pro GIn Asp Glu GIn GlIn Asp
8§20 825 830

Gln Asp His Thr Gln Glu Ala Arg Asn Gln Asp Ser Asp Asn Thr Gln
8358 840 845

ser Glu His ser Phe Glu Glu Met Tyr Arg His Ile teu Arg Ser GlIn
850 855 860

Gly Pro Phe Asp Ala val Leu Tyr Tyr His Met Met Lys Asp Glu Pro
365 870 875 880

val val Phe Ser Thr Ser Asp Gly Lys Glu Tyr Thr Tyr Pro Asp Ser
885 890 895

Leu Glu Gilu Glu Tyr Pro Pro Trp Leu Thr Glu Lys Glu Ala Met Ash
900 905 910

Glu Glu Asn Arg Phe val Thr Leu Asp Gly Gln GIn Phe Tyr Trp Pro
915 920 925

val Met Asn His Lys Asnh Lys Phe Met Ala Ile Leu GIn His His Gln
930 935 940

Gly Pro Gly Glu Asn Leu Tyr Phe Gln Gly Pro Gly Gly Gly Ser His
945 950 955 960

His His His His His

965
<210> 112
<211> 2842
<Z2iZ2> DNA

<213> artificial

<220>
<223> DNA sequence encoding ssBiP-SNAPTike-proTEVI-N nucleoprotein of
the Marburg virus-proTeEvZ2-Histag for expression in S2 cells

<400> 112
atgaagtiat gcatattact ggccgtegtg goctttgitg goctctoget cgggagatct 60
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cetgtggaag
gttgacgaca
gacttgaatg
atgatccccg
caagacctca
cagtttctga
actgactctc
ccacctecctc
aaccctcaag
agatcacctt
ttgtegecty
acaaagaagyg
tcacttataa
gcagattggc
ggagagaatc
tgaccggtge
<210>
<211»
<212>
<213>

<220>
<223>

113
921
PRT

taacggttca
agattgagca
atccatttgce
geacaacatc
ataacagcca
gataccaaga
aagaaagcat
cgttgtacge
atcecrtegg
cticaccatc
atttcacaas
gtagaacttt
cagccctegt
ccgacatgtc
tatattttca

ggcegcaage

artificial

agceaggecc
tgaatctaca
actgctgaat
gagagaattt
aggaaagcag
attgcctect
cgaccaacca
tcaggaaaaa
cagtattggt
tgctecteag
tgatgaggat
ccttiatect
tgaggaatac
atttgatgaa

agggcocggo
tt

eolf-seql

atgaatcgac
gaagatagct
gaggacgagg
caagggattc
gaagatgaat
gttcaagagg
ggttccgaca
agacaggacc
gatgrtaaatg
gaagacacaa
aatcagcaga
aatgatcttc
caaaatcctg
aggagacatg

ggaggtagtc

amino acid sequence of fusion protein

caactgcrct
cttcttcaag
atactcttga
ctgaaccgec
ccacaaatcc
atgatgaatc
atgaacaagy
caatacagca
gtgacatctt
ggatgaggga
attggccaca
tgcaaacaaa
tctcagetaa
ttgegatgaa

accavcatca

[SNAPTike-proTEVI-EBO.N-proTEVZ-Histag]

<400> 113

Arg Ser Asp Lys Asp Cys Glu Met
1 5

teu Gly Lys teu Glu Leu Ser Gly
20

Lys Leu %gu Gly Lys Gly Thr Ser

40

Ala Pro Ala Ala val Leu Gly Gly

50

65

Ala Trp Leu Asn Ala T
7

55

yr Phe His
0

Lys

Cys

25

Pro

Gin

Arg Thr
10

Glu Gln
Ala Asp

Glu Pro

Pro Glu
75

Thr Leu Asp

His
30

Gly Leu

val ¢lu

45

Ala

Leu Glin

60

Met

Ala Glu
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gcctececca
tagctttgtt
tgacagtgtc
aagacaatcc
gattaagaaa
ggaatacaca
agttgatctt
cccagcagea
agaacctata
agcctatgaa
aagagtggtyg
tcctccagag
ggagcttcaa
crtgggeccg

ccatcactaa

Ser Pro

15

Glu Iie

val Pro

Ala Thr

Giu pPhe

80

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2842



Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Leu

His

Asn

225

Asn

Ley

ASp

Leu
305

Leu

vai

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Ser
210

Glu

Lys

Gly

290

ASpP

Lys

Pro

val

TVYrF

115

val

His

Leu

Lys

LYS

Ile

Gly

275

Tyr

va'l

Thr

Ala

Leu

100

GIn

Lys

ATY

Ala

Pro

18¢

Gly

Leu

val

Ile

Gly

Lys

Glu

Ile

Leu

Leu

85

Trp

GlIn

Thr

val

val

165

Gly

Ser

Glu

Ile

pPhe

Phe

Pro

Glu
325

His

LYS

Leu

Ala

va'l

150

Lys

Ley

Glu

Leu

Leu

230

ala

Leu

Asnh

ASp

Asn

310

Ser

His

Leu

Ala

Leu

135

Ser

Glu

Gly

Asn

Tle

Thr

Thr

val

295

Glu

Thr

Pro

Ley

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Thr

ASD

Asn

Leuy

Ser

230

Ile

Pro

Glu

val

Lys

Leu

Gly

Ser

Ley

Ala

185

Tyr

Lys

Thr

ser

Cys

265

Pro

Lys

His

ser

eolf-seqgl

Phe Gln Gln

80

val

Ala

Asn

Gly

ey

170

Gly

Phe

Pro

Asn

ile

ASnh

Tyr

vai

Gly

Pro

Ile

Gln

Thr

His

235

Ile

Glu

Ala

Ala

Ser
315

Lys

Asn

val

140

val

His

Gly

Ser

Ala

220

GIn

ASp

His

Lys

ASp

300

Pro

Gin Arg Gly

330

pPage 134

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

205

Pro

va'l

Leu

Tyr

Tyr

285

Ala

Ley

Arg

Ser Phe Thr

Gly

Ala

Ile

Gly

Gly

Pro

180

Iie

His

ser

Gly

Tvr

270

Leu

Thr

Ile

Ile

95

Glu

Ala

Leu

Tyr

His

175

Gly

Asp

vai

Ile

Asp

255

Asn

Arg

Arg

Leu

Gly

val

Thr

Ile

Ghu

160

Arg

ser

Leu

Arg

240

l.eu

Ser

Asp

phe

Ala

320

Leu



Phe

ATG

GIin

ser

Ile

val

Ala

465

Ala

His

Ala -

Gln

His

545

Lys

Gln

leu

Gly

val

1le

Iie

val

Thr

450

sSer

Pro

Gly

Leu
530
Glu

Ile

Thr

Ser

Ser

355

Ile

Ile

His

Ile

Leau

pPhe

Phe

Leu

Gly

Arg

Led

fLeu

rhe
340
Ile
val
rPhe
Gin
ser
420
Thr
His
Lys
Ala
?yr
ser
Ghu
Gln

Glu

ala

Cys

Glu

Thr

Gly

Asn

val

Pro

Glin

Thr

Ala

Glu

Gln

565

val

Ser

Lys

TYyr

Iie

390

val

Ser

Leu

Leu

Ala

470

val

Gin

Leuy

Ala

Ite

550

rhe

Leu

Leu

Ala

Pro

375

Leu

ASn

val

Glu

val

455

Leu

Leu

Leu

Ala

His

535

Gin

His

Ser

Phe

L.eu

360

Asn

Arg

Leu

Gly

Phe

449

Arg

sSar

Asn

Ser

Gly

ASp

Ala

Leu

Gln

Leu

345

Arg

His

Ser

val

Gin

425

Ile

Thr

Asnh

Leu

Ala

505

val

Ala

Ife

GIn

Lys

eolf-seql

Pro Lys

Gln val

Trp Leu

ser Phe
3295

Thr Gly
410

Thr Arg

Leu GIn

ser Lys

Leu Ala
475

Ser Gly
490

I7e Ala

Asn val

Glu val

Ala Glu
555

Lys Thr
570

Arg Glu

Ley

Thr

Thr

380

Ile

His

Phe

Lys

val

460

Arg

Ile

Leu

Gly

Asp

Glu

LYS
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val

val

365

Thr

Leu

AsSp

Ser

Thr

445

Lys

Asn

Gly

Leu

Asp

Ile

Leu

val

350

His

Gly

LyS

Ala

Gly

ASp

Asn

Gly

Asn

val

510

Gin

Glin

Glu

Thr

Ala

Gly

Gln

His

Phe

Tyr

415

Leu

Ser

Glu

Glu

Leu

495

Ala

Tyr

Arg

Glu

His

575

Arg

Asp

Met

val

400

ASp

ley

Gly

val

Tyr

480

Glu

Thr

Leu



Ala

ser

Glu

625

Pro

Ser

Glu

Ser

Leu

705

Lys

ASD

Gly

Ala

Gin

785

Pro

Met

Ala

Gln

610

val

Pro

Ser

Asp

Lys

Glu

Ser

Gin

770

ASD

Ile

Arg

Glu

595

Ash

Thr

val

ser

Glu

675

Glu

Asn

Gin

ser

ASp

755

Glu

Pro

Arg

Glu

580

Ile

Arg

val

ASD

ser

660

Asp

Phe

ser

Phe

Glu

740

Asn

LYS

Phe

ser

Ala
820

Glu

val

Gin

Asp

Phe

Thr

Gin

GlIn

Leu

725

Tyr

Glu

Arg

Gly

Pro

805

Tyr

Asn

Ser

Ala

630

Lys

val

L.eu

Gly

Gly

710

Arg

Thr

GIn

Gin

Ser

790

ser

Glu

Asn
Glin

615

Arg

ASD

Asp

Ile

695

LYS

Tyr

Thr

Gly

Ile

600

Ser

Pro

Glu

Leu

Asp

Pro

Gln

GIn

Asp

val

- 760

Asp

775

Ile

ser

feu

Pro

Gly

Pro

Serpr

585

val

Phe

Met

His

AsSn

665

sSer

Glu

Glu

Glu

Ser

745

ASp

Ile

ASp

ser

Pro
825

eolf-seql

Glu

Leu

Asn

Glu

650

ASD

vai

Pro

AsSp

Leu

730

Gln

Leu

Gin

val

Ala

810

Asp

Asp Gin

Asn Asp

620

Arg Pro

ser Thr

Pro Phe

Met Ile

Pro Arg

Glu ser

715

Pro Pro

Glu ser

Pro Pro

His Pro

780

Asn Gly
795

Pro Gln

Phe Thr
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Gly

Pro

Thr

Giu

Ala

Pro

685

Gln

Thr

val

Ile

Pro

765

Ala

Asp

Glu

Ash

590

Phe

Thr

Ala

Asp

Leu

670

Gly

Ser

Asn

Gin

Asp

750

Pro

Ala

Ile

ASp

830

LYS

Pro

Leu

Ser

655

Leu

Thr

Glin

Pro

Glu

735

Gln

Leu

AsSn

Leu

Thr

815

Glu

va'l

Pro

640

Ser

Asn

Thr

ASp

Ile

720

Asp

Pro

Tyr

Pro

Glu

800

Arg

Asp



006
o8
082
024
099
009
OFs
08%
iy
09¢
00¢
)24
08T
0T
09

1321eE3EED
belbeesbob
106Bes206a
66e613303e
23310e316123
G1236661336
eHbebbeehy
D3ed30816)
226631e06]
eeebbibaoo
a1benoi3ie
eenH1ed300
30615621013
BaoeebH611H

121eBebHbB6D

LT =bed

36636eED1IE
1ebaaibboee
efeeebibbn
eoeseh6l6a
veeEbiI1Eb
evebhnlsed
e10b6166e]
223eeebhinh
2H330eeDbe
166256220
efbebinend
2266135016
orebbeerselh
eehbbiioed

10023103006

geidoehHbbe
a11Bavenbe
Gbesenoeee
31113303 eee
B3661.66e10
eled1b6eeb
6126ebbH201
en312306730e
21®3EDlll®E
e23306ebeb
b6bebioobed
Bebb1io116
B6ioeysbee
>e>13ebbia

B11612300b6

6i1bboeeeb
536eefo01D
23BDBEIDID
elepefibeee
2216602036
1e513bB106
1o1e013262
eeeba1fionba
Bibeeb1603
pedbes131b
2823213183
1n6eohedde
13eeebyedd
eaeldeehee

2162162066

1i1rebieese
135efBiaoeh
61oe116610
21o2616e03
o2b6>66e1e16
10661 6ehbe
16ebesed1h
a2feseasbedn
31beE21hD]
161oo3e00E
a26oee11066
afenaiiber
11eb6eesbe
eebieeebnh

1oe13eiend

S| |82 7S UL uoLssa4dxs J0J BelSLH~ZAZLloJdd-SnULA BSSET

A1 odd

S68

LBA SiH

083

nio sA1

ns7

JB8s

JduL Bav

016

A{D U1D ayd

Bav Bav n|o

BlY JDS |BA

098

i o0dd Odd

Sve

AlD sAT sAT

SLH

506

JAL nat usy

068

dsv ayd 43%

S/8

0Jdd USY U[D

usy Jyld. ulo

JYL [BA [BA

Lbas~1|09

026

StH SLH

nn Ao

13K dsy

SLH

O.ld

O.d

40 uL2304d03 | 2NU N-TAZLOUd-9 L dVNS-dLESS BuLpodus ddusnbos

Leloid

SLH SLH

006

ALD ne7

$88

dul dsy

/8

JAL n1D

$58
na7

UL

nio

dsy

OJdd

LBA No7

usy

0.d

dal usy

Hrebbbeebe
H1e3w131310
JealvebBbe
erebobebes
B1363102166
eaabeabbao
1312203e630
B6233o30ee166
Gbeehiohirl
23329926320
12>8e2e006
f116edbaeb
b>6aebB16e
1oebeerdeb

aeaabeebie
PTT  <00%>

|yl
vNd  <E7Z>

<QZZ>

<€T7>
<Z12>
<IT7>
<0Tz>

LiJde
¥NG
19%¢
PTT

516

Jag AD ALD

uUsy 18W BLY

2Ly ULD noi

598

BLY Jylk 9T

0458

JAL N dyd

GE8

o UD usy



T9¥%<
09%<
10}
44
0877
0cZe
091e
00T¢
0v0<
0861
0¢6T
0981
0081
A
0891
079t
09sT
00S8T
OFvT
08tT
D2ET
09¢1
00LT
OPTT
080T
0Z0T
096

1obeesBonb
BED111le]qe
1ebebennab
11361ed2eD
feebereeha
edfieeeehs
veeebeedbe
bieaeebbo0
sefienedifa
12oeeHafon
eoajebeehi
fHreedBiehHnd
benfioooie
3eb13160162
bbrebbrehie
133>2edehe
1661ebbree
3f110o6e66e
s>heeeebeed
BD131DEDEED
jebieefand
BB66o>136e01
eHebbhio66
ebereddeha
eebeoseebed

aebesiooee

9¢T sbed

fx616620eh
1o>2eebebeb
12636eo6eh
faioehbirees
163116221636
ea1beebbend
eaed3eebia
33235e561E
e611eb661e
112330es%el
aoebeehibee
ve31220ehs
eeifeddine
JeoeeerHob
b6bes161116
3133201161
>efes1308ed
aBbeefi632
sesefizebs
>o3eybeeed
efH1166e066
eeleed3n63
bo1>6b66HeE
15eesbeIED
1eHabbeeed
12310ebHh611

1b

UL®310Jd UOLSHY 40 22uUsNbas pLde oULWY

1pE1DeD1eD
B623212316
efi13118601
sesfBibroen
Beceoedfie
11ebioeeee
Jo1oeeebbe
ba1e233H306
>eonloeibee
e2e12631266
fiiesebbie
efiadbed1on
eoeedbedeh
12>0668beehh
113ebeese)
eehA132300
16166eedae
B6e2b61666113
BlREEINDLE
Besedelonle
bbeoeeeene
1b6ebedbiee
23ee1bbibh
1obeelooee
1beeelibee
febebioele

95-4]09

JEDIEDIIEID
s3beberooe
eoeseebioe
12230BElER
Jeoofileasn
plilzahieleletin
eleoebiebds
abesoebiin
1>B3ebbenh
e>13b6=edoe
bBisoebeel
1e13081306
1o6eeebese
BJEBRIEED]D
J3oelEdlRRE
Heefieed166
eoehebhaah
>6eiiaseen
3333eo31bee
f1116H66132
610162266
eeebibaeb6
1bebareehbe
o6661e1e1D
Bebeiooehs

1befeeeede

leLotgLie

va15e1b6beb
>efbo3edeeb
H5ebben1bl
efiiebeerelb
ebeeeieibe
aeiebilieel
516666e515
BBBooresED
eenjibedbe
B318131002
>fieeeddoe
661o6o0e1n
aobeebifbie
oeeberdied
ebielioole
2PP1131183D
1e1ee36616
e11b66e3121
eo310eb63366
eheoeHiied
1oeseH1036
B63136ebeba
1efielvebn
16166es6316
oBoobezaoa

BIIDEEILIER

<g€iZ>
<QZIZ>

<€T7>
<7TC>
<[1g>
<0TZ>

Lud
¥6L
STY

2
Hob663>206D
eoaa6ab6ae
besbesbieh
Bobifebeeer
2oefi661016
>eeeileded
3o0e13e01h
1262131010
eeliiedioe
bileeeb53b6
Haxoeednhan
1666es6601
besjeeb610
Gizeaelesd
ehheeeHIbEo
1eee33333®
BaefifyoBae
eleehi1iog
eseberioed
feedearbesH
eeodbiedse
B61Hebbreh
an10306ebe
eeyiessbbe
eealeliioeb

eeiirveBilb



<400>

115

Arg Ser Asp Lys
1

l.eu

Lys

Ala

Ala
65

Pro

Arg
Ile
Ala
Pro
145
Gly
Leu
Leu

Ser

Ley
225

Gly

teu

Pro

50

Trp

val

Gin

Ser

Ala

130

Cys

Gly

Gly

Gly

Lys

210

Ser

Lys

Leyu

35

Leuy

Pro

val

Tyr

115

val

His

Leu

Lys

Gly

Ley

20

Gly

Ala

Asnh

Ala

Leu

100

GIn

Lys

ATg

Ala

Pro

180

Gly

Ile

TV

Asp Cys Glu Met
5

Glu

LYS

val

Ala

Leu

85

Trp

Gin

Thr

val

val

165

Gly

ser

Lys

Cys

Lau

Gly

feu

Tyr

70

His

Lys

Leu

Ala

val

150

LyS

Leu

Glu

Ser

Ser
230

ser

Thr

Gly

55

Phe

His

Leu

Ala

Ley

i35

ser

Glu

Gly

Asn

Phe

215

ASh

Gly
Ser
40

Gly
His
Pro
Leu
Ala
120
Ser
ser
Trp
Pro
Leu
200

Leu

Tle

Lys
Cys
25

Ala
Pro
Gln
val
LyS
105
Leu
Gly
ser
L.ey
Ala
185
Tyr
Trp

LYS

eclf-seql
[SNAPTike-proTEV1-LAS .N-proTEV2-Histag]

Arg

10

Glu

Ala

Glu

Pro

Phe

90

va'l

Ala

Asn

Gly

Leu

170

Gly

rhe

Thr

Leu

Thr

Gin

Asp

Pro

Glu

75

GlIn

va'l

Gly

Pro

Ala

155

Ala

Ile

Gln

Gln

Gin
235

Thr

Gly

aAla

t.eu

60

Ala

Gin

Lys

Asn

val

140

val

His

Gly

Ser

Ser

220

val
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Leyu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

ASD
205

Leu

val

ASp

His

30

Glu

Gin

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

190

Iie

Arg

Lys

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ser

Arg

ASp

Pro

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Ala

Glu

Ala
240



Gin

Arg

Arg

Gin

Leu

305

Thr

Gln

Gly

Trp

Pro

385

Asnh

Lys

Tle

Tyr

Ala

Leu

Asp

Gin

290

Iie

Glu

Gln

Gly

ASp

370

Ser

Asp

Tyr

Leu

ASnh

450

Gly

Gly

Leu

Met

Leu

275

LYS

Ley

Arg

Leu

Ash

355

val

Ley

Ala

Pro

Asnh

435

Phe

Gly

Ile

Leu

Arg

AsSh

Ser

Ala

Pro

340

Gln

Lys

Thr

val

AsSh

420

Met

Ser

Asn

Ley

His
245
Lys
Gln
Ile
Ala
Leu
325
Gin
Gly
Asnh
Leu
Glin
405
Thr
Ile
Ley

Met

Lys
485

Gly

Glu

Ala

Leu

ASp

310

5er

Arg

Ala

Ala

Ala

390

Ala

Ser

ASp

Gly

Leu

470

Ser

Ley

Arg

val

Arg

295

Leu

Ala

Arg

Arg

Glu

375

Cys

Leu

Asp

Thr

Ala

455

Glu

Ile

Asp

ATg

ASnN

280

val

Glu

Gly

Ada

Ala

360

lLeu

Leu

Thr

Leu

Lys

Ala

Thr

Leu

Phe

265

ASh

Gly

Lys

val

Leu

345

Gly

Leu

Thr

ASp

425

Lys

val

Ile

LYS

eolT-seqg]

Ser Glu
250

ASD ASN

Leu val

Thr Leu

Leu Lys

Tyr Met

330

Leu Asn

Arg Asp

Asn ASn

Lys GlIn

395

Leu Gly
410

Arg Leu

Ser Ser

Lys Ala

Lys val

475

val Lys
490

val

ASp

Glu

Thr

300

Ser

Gly

Met

Gly

GlIn

380

Gly

Leu

Thr

Leu

Gly

Ser

Lys

Page 140

Ser

Leu

Leu

285

Ser

Lys

AsSn

val

365

Phe

Gin

Ile

Gin

Ash

445

Ala

Pro

Ala

Asn

LYysS

Lys

ASp

va'l

Leu

Gly

val

Gly

val

Tyr

Ser

430

Ile

Cys

Glin

Leu

val

255

Arg

Ser

Asp

Ile

ser

335

Met

Arg

Thr

AsSp

Thr

415

His

Ser

Met

Thr

Gly

Ley

Thr

Leu

ATg

320

Ser

Ser

val

Met

Leu

400

Ala

Pro

Gly

Leu

Met

480

Met



Phe

Tyr

Thr

Ser

545

Leu

Thr

Met

Gin

Leu

625

Thr

Ala

Arg

Ile

Asp

LysS

Met

Ile

LYsS

ser

530

Asp

Gln

Leu

ASD

Pro

610

Lys

Asp

Leu

Lys

Ala

690

Gln

Lys

ASp

Ser

Ile

515

Ile

Gly

Ser

Lys

Ile

585

Ser

GIn

Leu

Pro

Leu

675

teu

Tyr

Lys

Cys

ASp

500

Cys

Thr

Lys

Ala

Asp

580

Glu

Ser

Phe

rhe

Arg

Leu

Ser

Lys

Arg

Ile

Thr

Leu

Gly

Pro

Gly

Gly

Lys

Ala

645

Asn

Glu

Lys

Asp

Gly

Met

Pro

Ser

Arg

Gin

550

Phe

Met

Arg

Cys

Gin

630

Thr

Met

Ser

Thr

feu

710

Gly

Phe

Gly

Gly

Ala

535

Lys

Thr

Leu

Pro

Tyr

615

Asp

Gln

val

Glin

Cys

LYS

Asp

Glhu

520

Trp

Ala

Ala

Gln

Glu

600

Ile

Ala

Pro

Ile

Gly

Ser

His

Glu

Ala

Arg

Gly

Glu

ASp

Gly

Leu

585

AsSp

His

LysS

Gly

Thr

665

Arg

Arg

Met

Glu

Ala

eolf-seql

Asn Pro Tyr

Trp

Asn

Ser

Leu

570

AsSp

Pro

Phe

Tyr

Leu

650

Cys

Lys

Lys

His

Ile
730

Pro

Thr

AsSn

555

Thr

Pro

val

Phe

ser

635

Thr

Gln

ASD

Tyr

Thr

715

Thr

Tyr

val

540

Asn

Tyr

Asn

Glu

Arg

620

His

Ser

Gly

Ile

Gly

700

Gly

Pro

val ser Gly
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Glu

Ile

525

va'l

Ser

Sar

Ala

Ile

605

Glu

Gly

Ala

Ser

val

His

Gly

Asn

510

Ala

Asp

Ser

Gin

Lys

Ala

Pro

Ile

val

670

Leu

Ala

val

Cys

Leu

Ile

ser

Leu

Lys

Leu

575

Thr

Leu

Thr

ASD

Iie

655

AsSp

Ile

val

val

Ala

735

Asn

Leu

Arg

Glu

Ser

560

Met

Trp

TYyr

Asp

val

640

AsSp

ITe

Asp

Trp

Glu

720

Leu

Thr



OPTT
0801
0701
096
006
0r8
084
0Z4
059
009
Ops
08%
0cy
09¢
00t
0¥e
08T
0zT
09

66eH266163
eajeheevel
Bebesbebee
1ebbBehbbb
310ebEIEh]
1sebeeebed
eiobeesnhbs
G6ee112026
213o0e16300
B6126663506
ebbebbeeh
3>1e330636)
20bB11ed6a
eeebhi16150
33Besd133e
een61e03100
1263105623031
faioeeb6116

131ebebbAD

7T abed

bH1eeeblbbh
36330 EelED
Beelebeede
1o3eb16661
1bbebeeele
10e56b6a0®
ebbeebiiil
e>a0ehbieB
eeeebodged
eeebfiioed
e1066165ea
o>oaeeebBoh
3B33>eenbe
1B6es2ho00
efBHehHaledd
2ofeh1on31b
oeebbeeeeh
eeH66110ed

1363101006

B6ioebbbeed
16es331611
epeRRIlRRR
fber231316
ebidoebhbbe
>616besenh
Hiebediber
©13306e3100
5366366e12
B1ed1bbeed
H5126eH6201
223030610
31B1ED3111E
ed1106ebeh
Boefioabed
fefb1323316
bBioeaobee
seda1ehbiy

B116323230006

Heseedaiae
Jeelbbbied
Gefinizoehn
eoe3RERODE
fazbrereed
6ibeesoeed
oa1fH3oeben
1166vHbwen
2216662025
1853566106
30125321162
veehibHoob6a
p1beebabbha
fesbeniiab
Jed>lilele
1o6es6eo0e
13eeebledh
eieioeRhHER

B1b2162066

BBbazeseed
©111.66666%
21605866116
en13616e66
1ooebeebee
131oeHo1edb
oex13vendb
phisiclel-lolile bl
ab566e1e1b
1o6616ehbe
1befieoenab
aBece12bed
11Beesibby
1610018000
26oee31266
>Besnyabee
lyebbeedbe
eefilzeeehob

1>e1leleDb6

SLLP2 7S ul uolssaudxs Jot BelsLH-ZAZLOJd-SnULA uLung

087

10 uLa30Jdos{dnuU N-TAIL04d-3YL | dYNS-dLESS DBuLpodues sdu2nbes

[eLL13de

06L
SLH SLH SLH SLH SLH SLH J95 A1D ALD AD

)44

ebiielebed
31271066eoe
663ebioeeh
ebaed5361Ee
H66b6eeere
eoebiobige
e6131b6ebe
eiehHsbedbed
6126302168
ea1be0fha0
3323o53ebao
632o0oeve1bh
bbeebinhia
23323262320
aiolelil:le):winli]
Ba1abeobred
6obrebbabe
1oebeeedeb

1e1lbeebie
91T <00¥>

Iyl
WNG <E77>

<Qe>

<E£T>
<I1é>
<TTZ>
<01e>

VNG

91T

587

044

SLL
Odd ALD U{D BYd JAL na1 usY n|D A9 Odd hal |BA [BA Buy oud 4yt

094

SSL

€92
495 Jdyl Buav 2Ud LeA 1oW dsv Buv oud ne [BA BV Buv N [BA 495

054

74

Ibas-1109

0L



atatgggaty
acaattgcat
acctcacttg
actcaggaac
ggttacaact
aacatgttag
attcaggtta
tatgaaaacc
agatcacaaa
gttgetggto
gagatacaag
tggctcgaca
ggtaagcagt
agcagacact
agttacgtga
atcaggaagt
acatctgaac
aaatatcaca
ttggecteca
gatgggaagc
ccgaaggceag
agtcaccatc
<210>
<211>
<212>
<213>

<220>
<723

117
789
PRT

ttaaagacce
gcatgactgt
ggcttctata
atgactgect
tcagtctttc
aaacaatcag
aacgaagaga
ttttgtacaa
tcacaggcag
ctagacagec
aagcrgtcat
Ttgaaggacc
acattcactg
ctcacggeat
tcggettget
tgtttgacct
aagccaggea
atggagtggt
gtgaaccaca
tctatgagga
cctatgcact

atcaccatca

artificial

ttcaaagcta
tcaaggaggt
cactgtgaag
tcagattgty
agctgcagta
agtcacccca
aggcatgttt
actttgtctt
gtcatgggac
ggaaaaaaac
cagagaggca
agccactgac
cttcagaaaa
cttaatgaag
gcctocagac
ccatggaaga
gtttgatcaa
tgtcaataag
ctgtgctety
ggaacctaca
cccgggagag

ctaatgaccg

eolf~seqh

aacaatcagt
gagacaatga
tatccaaact
actaaagatg
aaggctggag
gaaaacttct
attgatgaga
tctggegatg
aacacaagta
ggtcagaatt
gtggggaaac
cctgttgaga
ccacatgatg
gacatagaag
atggttgtga
agggatctta
caggtctggg
aaaaagaggg
ctagactgca
cctctattac

aatctatatt

gtgcggeege

Aa sequence of fusion protein

ttggctctgt
acagtgtcat
taagtgacct
aaagctccat
catctatict
cttcecteat
aaccaggcaa
grttggectta
ttgatctgac
tgagattggce
tegaceccac
tggcattatt
agaaagggtt
atgcaatgcc
ctactcaagg
aactggttga
agaaatatgg
aaaaggatac
taatgtttca
caccgagett
ttcaagggec

aagctt

[snAaPTike-proTEVI-JUN.N-proTEVZ-Histag]

<400> 117

tectgeattg
acaggcttia
tgacagactg
caatatttct
tgatagtgga
aaaatcaacc
tagaaatcct
tattggttca
aaggaaacca
taacrtgaca
caacaccett
ccaacctgca
taaaaatagt
aggagttctt
tteegatgac
tgttaagetce
tcacttatge
tccecttcaag
gtragtgeta
gcrgtrcctc

cggcggaggt

Arg Ser Asp Lys Asp Cys Gliu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 5 10

15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gln Gly Leu His Glu Ile
20 25 30
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1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2446



Lys

Ala

Ala

65

Pro

Ala

pro

145

Gly

Leu

Leu

Ser

Leu

225

Lys

Arg

Arg

Leu

Pro

50

Trp

val

Gin

Ser

Ala

130

Cys

Gly

Gly

Gly

LYS

210

ser

Leu

Ala

Asp

Leu

35

Ala

Leu

Pro

va'l

Tyr

3115

val

His

Ley

LYS

Gly

Glu

ain

Ile

Leu

Leu
275

Gly

Ala

Asn

Ala

Leu

160

Gin

Lys

Arg

Ala

Pro

180

Gly

val

Phe

Ala

260

Asn

Lys

val

Ala

lLeu

85

Trp

Gln

“Thr

val

val

165

Gly

ser

Pro

Thr

ASp

245

Lys

Lys

Gly

Leu

Tyr

70

His

LYS

Leu

Ala

val

150

Lys

Leu

Glu

Ser

Gln

230

ser

Thr

Glu

Thr

Gly

55

Phe

His

Leu

Ala

l.eu

135

Ser

Giu

Gly

ASh

Phe

215

Thr

Ile

Lys

val

Ser

40

Gly

His

Pro

l.eu

Ala

120

Ser

Ser

Trp

Pro

L.eu

200

Arg

val

AsSp

LysS

Asp
280

Ala

Pro

Gin

val

LYS

105

Led

Gly

Ser

L.eu

Ala

185

TYr

Tro

LyS

Phe

Gly

Arg

eo'lf-seql

Ala Asp

Glu Pro

Pro Glu
75

Phe Gin
g0

val va'l

Ala Gly

AsSn Pro

Gly Ala
155

Leu Ala
170

Gly 1le

Phe Gin

Thr GTn

Ser Asp

235

Asn Gln
250

Glu Glu

Leu Met

Ala

Leu

60

GIn

Lys

Asn

val

140

val

His

Gly

Ser

Ser

220

val

val

AsSD

ser
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val

45

MeT

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

205

L.eu

ieu

Ala

Leu

Met
285

Glu

Ghn

Glu

ser

Gly

Gly

Pro

180

Ie

Arg

Lys

Gin

Asn

270

Arg

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Arg

ASD

val

255

Lys

Ser

Pro

Thr

rhe

80

Thr

vai

Thr

Ile

Gliu

160

Arg

Ser

His

Gly

Ala

240

Gln

Leu

val



Gln

Met

305

Ala

Gln

Gin

Pro

Ala

385

Ala

Ser

Thr

Ser

Leu

465

Ser

Pro

Ser

Arg

Arg

Glu

Glu

Leu

Gly

Ser

370

Cys

Leu

ASp

Lys

Ala

450

Glu

Thr

Gly

Gly

Ser

Ash

Leu

Thr

Ala

Thr

355

Lys

Met

Thr

Leu

ASp

435

Ala

Thr

Ile

Ash

Thr

Ala

Gly

Lys

Gy

Leu

Thr

ser

ASp

Glu

val

e

Gln

Asp

val
ser
Ser
325
Arg
Gly
AsSn
val
Leu
405
Arg
Ser
Lys
Arg
val
485
Asn

Trp

Asn

Phe

ASp

310

Gin

Ser

Asn

ASh

Gln

390

Gly

Leu

Ser

Ala

val

470

Lys

Pro

Pro

Thr

Gly

Glu

Gly

Gln

375

Gly

Leu

Thr

Ite

Arg

Tyr

Tyr

Ser

val

Glu

val

Ile

val

360

Fhe

Gly

Leu

G1n

Ash

440

Ala

Pro

ATg

Glu

Ile

520

Ile

Gly

Lys

Tyr

Leu

345

val

Gly

Glu

Tyr

alu

425

Ile

Ser

Glu

Glu

Ash

505

Gly

ASP

eglf-seq]

Asp Leu Gly
300

Leu

Met

330

Arg

Arg

ser

Thr

Thr

410

His

ser

Ile

Asn

sSer

Lys

315

Gly

Thr

I'le

val

Met

395

val

ASD

Gly

Leu

Phe

475

Met

l.eu

Arg

Asn

Asnh

Leu

Trp

Pro

380

Asn

Lys

Cys

Tyr

ASp

Ser

Phe

Ty

ser

Ley Thr Arg
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Arg

Lys

Leu

Gly

AsSp

Ala

Ser

Tyr

teu

AsSnh

445

Gly

Ser

The

Lys

Gin

525

Lys

Asp

Ile

Ser

Phe

350

val

Leu

val

Pro

Gln

430

Phe

Gly

Let

ASp

Ley

510

Ile

Pro

Gy

Arg

Gin

335

aln

Lys

Thr

Asn

415

Ser

ASh

Ile

Glu

495

Cys

Thr

val

Leu

320

ser

Gin

ASp

Ie

Gln

400

Leu

val

Leu

Met

LYS

Lys

Leu

Gly

Ala



Asp

Pro

Cys

His

625

val

Thr

Arg

Gin

His

705

Phe

Met

Pro

Leu

530

Pro

Thr

Pro

val

Phe

610

ser

feu

Asp

rhe

690

Asn

Lys

Phe

Leu

Pro
770

Arg
Glu
Thr
Giu
595
Arg
His
Ser
Gly
Leu
675
Asp
Gly
l.eu
Gin
Ley

755

Gly

Glin

Ile

ASn

580

Met

Lys

Gly

TVr

ser
660

Lys

Gln

va'l

Ala

ser

740

Pro

Pro

Gln

565

Thr

Ala

Pro

Ile

val

645

Asp

Leuy

Gln

val

Ser

725

val

Pro

Asn

L.eu

Leu

Leu

630

ITe

ASp

val

va'l

val

710

Ser

Leu

Ser

Leu

535

Lys

Ala

Trp

Phe

Gly

Ile

ASD

Glu

ASp

Leu

Tyr
775

Asn

val

Leu

Gin

600

Glu

Lys

Leu

Arg

val

680

Glu

Lys

PO

Gly

Leu

760

Phe

Gly

Ile

Asp

585

Pro

Lys

ASD

Leu

Lys

Lys

His

Lys L

745
Phe

Gin

eoclf-seq

Gin

Arg

570

Ile

Ala

Gy

Ile

Pro

650

Leu

Leu

Tyr

Lys

Cys

730

feu

Gly

Asn

555

Glu

Glu

Gly

Phe

Glu

Pro

Phe

Tht

Gly

Tyr

Pro

Pro

1
540
Leu

Ala

Gly

Lys
ASp
Asp
Asp
Ser
His
700

Glu

Leu
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Arg

va'l

Pro

GlIn

605

ASH

Ala

Met

feu

Glu

685

Leu

Lys

Leu

Glu

Ala

765

Gly

Leu

Gly

Ala

590

Tyr

Gly

Met

val

His

670

Gin

Cys

AsD

ASp

Glu

750

Gly

Ala

Lys

Thr

Ile

ser

Pro

val

655

Gly

Ala

Lys

Thr

Tyr

Ser

Asn
560

Leu

ASp

Arg

Gly

Thr

Arg

Arg

Tyr

Pro

720

Ile

y Thr

His
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ctgcaagtca
Latgagaace
agatcacaaa
caagttggac
gaaatgcaag
tggcttgaca
aacaagcatt
agcagacatt
agttatgtaa
ataaggaaac
acatctgatc
aaacatcata
ttgagttety
gatggcaaaa
cccaaggeag
agtcactatc
<210>
<211>
<212>
<213>

<220>
<223>

119
789
PRT

agcgaaaaga
ttctgtataa
ttcttgggag
cgagacaacc
aagcagtgat
ttgaagggcc
atattcattyg
cacatggcat
taggtttact
ttttagacat
aagcaagact
atggagttgr
gtgaacctca
tggtagatga
cctttgeact

atcaccatca

artificial

ggggatgttt
attgtgtctc
gtcttgggac
cgagaaaaac
taaagaggcet
tccaacagac
ttttagaaag
cttgatgcaa
accacaagat
tcatggacgy
ctatgatcag
tgtcaacaag
ctgtgetety
agaaccagtg
cccgggagag

ctaatgaccyg

eolf-seql

atagacgaga
tcaggtgacg
aacacaagtg
ggtcagaate
gtaaagaagt
cctgtggaat
ccacatgatg
gacatcgagg
atggtgatta
aaggatttaa
caaatttggg
aaaaagagag
ttggattgta
gcactittac

aatctatatt

gtgcggeoge

Amino acid seguence of fusion protein

aacctgggaa
ggtggcctta
ftgatctaac
taagactage
tagaccccac
tggcactata
agaagggctt
atgcaatgcec
caactcaagyg
agctggtaga
agaagtttgg
aaaaagactc
tcatgratca
ctetcagect
ttcaagggec

aagctt

[SNAPTike-proTEVI-MAC.N-proTEVZ2-Histag]

<400> 119

Arg Ser Asp Lys Asp Cys Glu
1 5

Leu Gly

Lys Leu

Ala Pro
50

Ala Trp
65

Lys Leu Glu Leu Ser
20
Lew Gly Lys Gly Thr
35
Ala Ala val Leu Gly
55

Leu Asn Ala Tyr Phe
70

40

Met Lys Arg Thr Thr
10

Gly Cys Glu GIn Gly

25

ser ala Ala Asp ala

Gly Pro Glu Pro Leu

His Gln Pro Glu Ala

75

Leu Asp

His
30

Leuy

val Glu

45

Met Gln

60

Ile Glu

Page 148

tcgaaatcct
cattggttcc
aaagaaacct
aaacctgact
taatacactg
tcagccagece
caaaaatggc
aggagtatta
ttctgacgac
tgtgaaactc
acatctttge
tccattcaaa
atcagtgatg
Tctatttcta

cggcggaggt

Ser
15

Pro

Giu Ile

val Pro

Ala Thr

Glu pPhe

80

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
24090
2446



Pro

Arg

Ite

Ala

Pro

145

Gly

L.eu

lLeu

Ser

Leu

225

Lys

Arg

Arg

Gln

Met

305

Thr

va'l

Gin

Ser

Ala

130

Cys

Gly

Gly

Gly

LyS

210

Ser

Leu

ala

ASp

Lys

Glu

Glu

Pro

val

Tyr

115

Val

His

Leu

LYS

Gin

Ile

Ley

Leu

275

Asnh

Leu

Ser

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

Ile

Phe

Ala

260

Asn

Thr

Ala

Gly

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Ser

Pro

Thr

Asp

245

Lys

Lys

Ile

ser

Pro

His

Lys

teu

Ata

val

150

Lys

Leu

Glu

Ser

His

230

Ser

Asn

Glu

Phe

Asp

310

G1n

His

Leu

Leu

135

Ser

Glu

Gly

Asn

Phe

215

Thr

Ile

Lys

va'l

LysS

295

L.eu

Gly

Pro

Leu

Ata

120

Ser

Ser

Try

Pro

Leu

200

Arg

val

ASD

ATG

Asp

280

Ile

Glu

Leu

val

LyS

Leu

Gly

Ser

Leu

Ala

185

Tyr

Trp

Lys

Phe

Gy

Arg

Gly

Lys

Tyr

en'tf-seql

Phe G1n Gln

val

Ala

Ast

Gly

Leu

170

Gly

rhe

“Thr

Thr

ASh

250

Glu

Leu

Asp

Leu

val

Gly

Pro

Ala

155

Ala

Ile

Glin

Gin

ASp

235

Gin

Glu

Met

Leu

Lys
315

Lys

AsSn

val

140

Val

His

Gly

Ser

sSey

220

val

val

AsD

Ser

Met Gly Asn
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Glu

Phe

Pro

125

Pro

Gly

Glu

ASp

205

Leu

Leu

ser

Leu

Met

285

Arg

Lys

Leu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

190

Ile

Arg

Lys

Gin

ASn

270

Lys

Asp

Ile

Ser

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Arg

Asp

val

255

LYS

Ser

Glu

LYS

Gln

Thr

val

Thr

Ile

Giu

160

Arg

Ser

Gly

Ala

240

Gln

Leu

Ile

Leu

Arg

320

Leu



Gin

Gin

Pro

Ala

385

Ala

ASh

Thr

Ser

Leu

465

sSer

Pro

Ser

Arg

Gly

Leu

Leu
Arg
ser
370
Cys
Lau
Asp
Lys
Ala
450
Glu
Thr
Gly
Gly
ser
530

Pro

Thr

Thr

Gly

Lys

Metl

The

Leu

Thr

teu

Asn

515

Trg

Arg

Glu

Leu

Thr

Ser

Asp

420

Glu

val

Gln

500

Gly

ASp

Glin

Met

325

Arg

Gly

Ash

val

Ley

405

Lys

Ser

Lys

Arg

val

485

Asn

Trp

Asn

Pro

Gin
565

Sear

AsSn

Asn

Gin

390

Gly

Leu

Ser

Ala

val

470

Lys

Pro

Pro

Thr

Glu

550

Glu

Glu

Gly

Gin

375

Gly

L.eu

Thr

Ile

Gty

Thr

Arg

TY 1"

Tyr

ser

535

Lys

Ala

Tle

val

360

Phe

Gly

Leu

Leu

Asn

440

Ala

Pro

Lys

Glu

Iie

520

val

Asn

val

Leu

345

val

Gly

Glu

Tyr

Glu

425

Ite

Ser

Asp

Glu

AsSh

505

Gly

ASp

Gly

Ile

eolf-seql

330

Lys

Arg

Ser

Thr

Thr

410

His

ser

Iie

Asn

Gly

teu

Ser

ey

Gin

LYS

Thr

ITe

Met

Met

395

va'l

Glu

Gly

Leu

Phe

475

Met

Ley

Arg

Thr

Ast

555

Glu

Leu

Trp

Pro

380

ASH

Lys

cys

Tyr

rhe

Tyr

Ser

Lys

540

Ley

Ala
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Gly

AsSp

Ala

Ser

Tyr

Leu

Ash

445

Gly

Ser

Tle

Lys

Gln

525

Lys

Arg

va'l

Phe

350

val

Leu

val

Pro

Gin

430

rhe

Gly

ey

ASD

Leu

510

Ile

Pro

Leu

Lys

335

Glin

Ser

Thr

val

ASH

415

Ile

Ser

ASH

Iie

Giu

495

Cys

Leu

Ghn

Ala

LysS
575

Gln

ASD

GIn

400

Leu

val

Leu

Met

Lys

480

LYs

Leu

Gly

va'l

ASN

560

Leu



eolf-seq]
Asp Pro Thr Asn Thr Leu Trp Leu Asp Ile Glu Gly Pro Pro Thr Asp
580 585 590

pro val Glu Leu Ala Leu Tyr GlIn Pro Ala Asn Lys His Tyr Ile His
595 600 605

Cys Phe Arg Lys Pro His Asp Glu Lys Gly Phe Lys Asn Gly Ser Arg
610 £615 620

His Ser His Giy Ite Leu Met Gln Asp Ile Glu Asp Ala Met Pro Gly
625 630 635 640

val teu Ser Tyr val Ile Gly Leu Leu Pro Gln Asp Met val Ile Thr
645 650 655

Thr GIn Gly Ser Asp Asp Ile Arg Lys Leu Leu Asp Ile His Gly Arg
660 665 670

Lys Asp Leu Lys Leu val Asp val Lys Leu Thr Ser Asp GIn Ala Arg
675 680 685

Leu Tyr Asp GIn Gln. Ile Trp Glu Lys Phe Gly His Leu Cys Lys His
690 695 700

His Asn Gly val val val Asn Lys Lys Lys Arg Glu Lys Asp Sser Pro
705 ; 710 715 : 720

Phe Lys Leu Ser Ser Gly Glu Pro His Cys Ala Leu Leu Asp Cys Ile
725 730 735

Met Tyr Gln Ser val Met Asp Gly Lys Met val Asp Glu Glu Pro val
740 745 750

Ala Leu Leu Pro Leu Ser Leu Leu Phe Leu Pro Lys Ala Ala Phe Ala
755 760 765

Leu Pro Gly Glu Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His
770 775 780

His His His His His

785

<210> 120

<211> 2434
<212> DNA

<213> artificial
<220>

<223> DNA sequence encoding ssBiP-SNAPTike-proTEVI-N nucleoprotein of
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tggatggaca
tcaggaaact
agtaggcact
agttacgtca
atcaaaaagc
actggggaac
agagcacaca
gagccacact
cccgacacca
tttgtgatce
caccatcact
<210>
<211>

<212>
<213>

1231
785
PRT
arti

<220>
<223>

ttgaaggecce
atgtacactg
cacacggcat
ttggcttatt
tattcgacat
agtccagaat
atggtgtcat
gtgctcttct
ttcccattca
cgggagagaa
aatgaccggr

ficial

gccaactgat
tttcagaaaa
actattaaag
gccacaggagt
acatggaagg
ttttgaacag
tgttcctaag
cgattgcatc
actgctacca
tctatatttt

gcggecgcaa

eolf-seql

cctgtggagt
cctcatgaty
gaccttgaag
tcagttatca
aaagatttaa
gaagtttggg
aagaaaaaca
atgtrtcagt
aacacattag
caagggoeecy

gctt

Amino acid sequence of fusion protein

tggcagtttt
agaaaggttt
atgctcaacc
ctgttcaagg
aacttgtrga
aaaaatttgy
aggaggctaa
ctgttcttga

tgttccaagc

gcggaggtag

TSNAPTike-proTEVL-GUA.N-proTEV2-Histag)

<4006> 121

Arg Ser Asp Lys Asp Cys Glu Met
1 5

Leu Gly Lys

Leu Leu

35

Lys

Ala Pro Als

50

Ala
65

Trp Leu

Pro val Pro

Arg G¢ln val

Ile Ser Tyr

Leu Glu

20

Gly Lys

aAla val

Asn Ala

Ala Leu

85

Leu
100

Trp

Gln Gln

Leu

Gly

Leu

Tyr

70

His

Lys

Leu

ser Gly

Thr Ser

40

Gly
55

Gly
Phe His
His Pro
Leu

Leu

Ala Ala

Lys Arg Thr
10

Cys Glu GIn

25

Ala Ala Asp

Pro Giu Pro

Glu
75

Gin Pro

Phe Gin

90

val

Lys val val

105

Leu Ala Gly

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

leu Gin

60

Met

Ala Ile Glu

Gin Gilu ser

Lys Phe Gly

Asn Pro Ala
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ccaacctret
taaaaatgga
tggtctattg
ggcagatgac
tgtcagactg
ceacctetge
ctccacgaag
tggtcatctt
caagagcgca

tcaccatcat

ser
15

Pro
Glu Ile
vai Pro
Thr

Ala

Phe
80

Glu

Phe Thr

85

Glu val

Ala Thr

1860
1820
1980
2040
2100
2160
2220
2280
23490
2400
2434



Ala

Pro

145

Gly

lL.eu

L.eu

Ser

Leu

225

Lys

Arg

Arg

Gin

Met

305

Arg

Gin

Gin

Ala

130

Cys

Gly

Gly

Gly

Lys

210

Gly

Leu

Leu

ASD

Asn

290

ASp

Glu

Leu

Arg

115

val

His

Ley

LYysS

Met

Ile

Leu

Leu

275

Asn

Leu

Ser

Glu

Gly

Lys

Arg

Ala

Pro

180

Gly

Ile

Phe

Ala

260

Asnh

Thr

Ala

Ash

LYS

Ala

Thr

val

val

165

Gly

ser

Pro

Thr

245

Lys

LYS

val

ser

Ser

325

Arg

Ala

Ala

val

150

LYS

L.aeu

Giy

ser

Glu
230

Ser:

Ser

Glu

feu

Asp

310

Pro

Ala

Gly

Leu

135

Ser

Glu

Gly

Asn

Phe

215

Pro

l.eu

Lys

val

Lys

295

l.eu

Arg

Gly

Gly

120

ser

ser

Trp

Pro

Leu

200

Arg

Thr

AsSp

Arg

Asp

val

Glu

Met

Ile

val
360

Gly

Ser

Leu

Ala

185

Tyr

Trp

Lys

Phe

Arg

Gly

Lys

Tyr

L.eu

345

val

eolf-seq]

Asn

Giy

Leu

170

Gly

Phe

Thr

Ser

Thr

250

ASp

Leu

Asp

Leu

Met

330

Arg

Arg

Pro

Ala

155

Ala

Ile

Glin

Gln

Ser

235

GIn

Thr

Met

Led

Thy

Leu

val

140

val

His

Gly

Ser

Ser

220

val

val

AsSD

Ser

Lys

Ash

Leu

Trp
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125

Pro

Gly

Glu

Ala

Asp

Leu

Leu

sar

Leu

Met

285

Lys

Lys

Leu

Gly

365

Gly

Gly

Pro

190

Itle

Arg

Asn

Gln

ASD

270

Lys

Asp

Ile

Thr

Phe

350

val

L.eu

Tyr

His

175

Gly

Ala

Arg

Asp

val

255

Lys

Ser

Glu

Gly

Gln

335

Glin

Ser

Ile

Glu

160

Arg

Ser

His

Glu

Ala

240

Gln

Leu

va'l

Leu

320

Ser

Gin

ASp



Pro

Ala

385

Ala

AsSp

Thr

Ser

Leuy

465

Ala

Pro

Ser

Arg

Asp

Pro

Cys

ser

370

Cys

Leu

Asp

LysS

Ala

450

Glu

Ala

Gly

Gly

Ser

530

Pro

ser

Ser

val

Phe
610

Lys

Met

Thr

Leu

Thr

ey

AsSn

Giu

515

Trp

Arg

Glu

Ser

Glu

595

Arg

Leu

Thr

Ser

Glu

420

Glu

val

AsSnh

Arg

500

Gly

ASp

Ala

Met

580

Leu

Lys

Asn

val

Ley

405

Lys

Ser

Lys

Lys

val

485

Asn

Trp

Ash

Pro

GIn

565

Thr

Ala

Pro

Asn

Gin

390

Gly

Leu

Ala

Ala

val

470

Lys

Pro

Pro

Thr

Glu

550

Glu

Ile

val

His

Gln

375

Gly

L.eu

Thr

ey

Gly

Thr

Arg

Tyr

TYP

Ser

535

Lys

Ala

Tro

rhe

615

rhe

Gly

Leu

Leu

Asn

440

Ala

Pro

Arg

Glu

Ile

520

val

Asn

Ile

Met

Gln

600

Glu

Gly

Glu

Tyr

Glu

425

Ser

Asn

Glu

Asn

505

Gly

ASp

Gly

val

ASp

585

Pro

Lys

eclf-seql
Ser Met Pro

Thr

Thr

410

His

Ser

Leu

Asn

Gly

Leu

Ser

l.eu

Gln

Ser

Gly

Met

395

val

Asp

Gly

Ile

Phe

475

Met

Leu

Arg

Asn

Asn

555

Glu

Glu

Ser

Phe

380

Asn

LYS

Cys

Tvr

Asp

Ser

Phe

Tyr

Ser

Ala

540

ITe

Ala

Gly

Gly

620

Page 155

Ala

Asn

Tyr

Leu

Asnh

445

Gly

Ser

Tle

Lys

Gin

525

ATQ

Arg

Met

Pro

ASH

605

Asn

Leu

val

Pro

Gln

430

Phe

Gly

Iie

Asp

Leu

510

Ile

Pro

Ley

Arg

Pro

590

Tyr

Gly

Thr

val

Ash

415

Ile

Ser

Asn

val

Glu

495

Cys

Leu

val

Ser

Lys

Thr

val

Ser

Gin

400

Leu

Ite

ieu

Met

Lys

480

Arg

Leu

Gly

Thr

AsSh

560

Leu

ASp

His

Arg



His Ser His
625

Leu Leu Sser

val 6in Gly

Lys Asp Leu
675

Ite rhe Glu
690

His Asn Gly
705

Ther Lys Giu

val Lelu Asp

Asn Thr Leu
755

Asn Leu Tyr
770

His
785

<210> 122
<211> 2440
<Z212> DNA
<213> arti

<220>
<223> DRA
the

<400> 122
atgaagttat

gacaaagact
agtggatgcyg
gatgcagttyg

eolt-seql
Gly Ile Leu Leu Lys Asp Leu Glu Asp Ala GIn Pro Gly
630 635 640

Tyr val I1e Gly Leu Leu Pro Glin Gly Ser val Ile Thr
645 650 655

Ala Asp Asp Ile Lys Lys Leu Phe Asp Ile His Gly Arg
660 665 670

Lys Leu val Asp val Arg Leu Thr Gly Glu Gln Ser Arg
680 685

Gin Glu val Trp Glu Lys phe Gly HWis Leu Cys Arg Ala
695 700

val I7e val Pro Lys Lys Lys Asn Lys Glu Ala Asn Ser
710 715 720

Pro His Cys Ala Leu Leu Asp Cys Ile Met Phe Gln Ser
725 730 735

Gly His Leu Pro Asp Thr ITe Pro Ile Gin Leu Leu Pro
740 745 750

val phe Gln Ala Lys ser Ala Phe val Ile Pro Gly Glu
760 765

phe G1In Gly Pro Gly Gly Gly Ser His His His His His
775 780

Ficial

sequence encoding ssBiP»SNA21ike—pr0TEV1—N_nucieoprotein of
Sabia virus-proTEV2-Histag for expression in $2 cells
gcatattact ggcocgtogtyg gocttigttg gectcteget cgggagatct
gcgaaatgaa aagaactaca ttggartcac cacttgggaa gttggaactg
agraaggatt gcatgaaatt aagctactgg gaaaaggaac ttctgotgct

aagttccagc accagcagct gttctiggag gtecctgagoe cotcatgcaa
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60
120
180
240
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tgtaaga
tectcag
Caaccac
gcagcat
catcatc
<210>
<211>
<212>
<213>
<220>
<223>

<400>

aac
agc
cte
teca
acc
123

787
PRT

acaatggagt
cacactgtge
asaccaaact
ccatcecogg

atcactaatg

artificial

amino acid seguence of fusion protein

tattgtgcca
cctactrtgat
ggaaggtrta
agagaatcta

accggtgegy

eolf-seqi

aagaaaaaga aagacaaaga

tgtctaatgt ttcagtcage

ttgcctgatg cattgorott

tattttcaag ggeccggegy

ccgcaagett

[SNAPTike-proTEV1-SAB.N-proTEVZ-Histag]

123

Arg Ser Asp Lys
1

Leu Gly

Lys Leu

Ala Pro
50

Ala Trp
65

Pro val

Arg Gln

Ifle ser

Ala Ala

136

Pro Cys
145

LyS

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu
20

Gly

A?a‘

Asn

Ala

Leu

100

Gln

Lys

Arg

ASp
5
Glu
LYS
va'l
Ala
Ley
85
Trp
Gln

Thr

va

cys

Leu

Gly

Ley

TYr

70

His

Lys L

Leu

Ala

val
150

Glu

Ser

Thr

Gly

55

Phe

His

Ala

L.eu
135

Ser

Met

Gly

Ser

40

Gly

His

Pro

Lau

Ala

120

ser

Ser

Lys

cys

25

Ala

Pro

Gln

val

Lys

105

Leu

Gly

Ser

Arg Thr Thr

10

Glu

Ala

Glu

Pro

Phe

90

va'l

Ala

Asn

Gly

Gln

Asp

Piro

Glu

75

Gin

val

Gly

Pro

Ala
155

Gly

Ala

teu

60

Ala

Glin

Lys

Asn

val

140

val
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Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

ASD

His
30

G?g

Gin

Glu

Ser

Gly

110

Ala

Tle

Gly

catcccacag
catagcaggce
cacactggag

aggtagtcac

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu
160

2220
2280
2340
2400
2440



Gly

lLeu

Leu

Ser

Leu

225

Lys

ATy

Arg

Gin

Met

305

Thr

Ser

Gin

ASD

Ile

385

GlIn

Gly

Gly

Gly

.YS

210

Ser

Meat

Ile

Asp

Arg

Asp

Glu

Gin

Gln

Pro

370

Ata

Leu

L.ys

Gly

Glu

Giu

Ile

Leu

Leu

275

Asp

Leu

Arg

l.eu

cln

355

ASN

Cys

Leu

Ala

Prro

180

Gly

Ile

Phe

Led

Arg

260

ASn

Thr

Ala

Ser

Thr

340

val

Arg

Met

Thr

val

165

Gly

Ser

Pro

Thr

Lys

Lys

Ile

Ser

Ala

325

Lys

Arg

Leu

Thr

Ser
405

Lys

Leu

Glu

Ser

Thr

230

Gly

ser

Glu

Leu

ASD

310

Ser

Arg

Ser

Asn

Lys

390

Leu

Glu

Gly

Asn

Phe

215

Pro

Leu

LysS

val

Gly

Ser

Pro

Asn

375

Gln

Gly

Trp

Pro

Leu

200

Arg

val

Asp

Arg

Asp

280

Leuy

Glu

Gly

ASp

Gly

Gin

sSer

Leu

Leu

Ala

185

Tvr

Trp

L.ys

Phe

Asn
265

Asrn

Gly

Lys

val

Leu

345

val

Phe

ASp

Leu

eclf-seql
Leu Ala His

170

Gly

Phe

Thr

Thr

Asn

250

Asp

Leu

ASD

Leu

Tyr

Leu

val

Gly

Asn

Tyr
410

Ile

Gin

Gln

Gly

Met

Leu

ATg

Arg

Ser

Thr

395

Thr

Gly

Ser

ser

220

val

val

ASD

Ser

ASH

300

Arg

Gly

Lys

Ite

val

380

Met

va'l
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Glu

Ala

205

Leu

ey

Ser

Leu

Met

285

LYS

Lys

Asnh

Ley

Trp

365

Pro

Gly

Lys

Gly

Pro

190

Ile

Arg

Arg

Ley

Lys

Ser

val

Ley

Gly

ASp

Ala

Asp

pha

His
175
Gly
Ser
Arg
Asp
val
255
Lys
ser
Glu
Gly
Ser
335
rhe
val
Ley

val

Pro
415

Arg

Ser

Asn

Gly

Ala

240

Gin

Leu

Ser

Leu

Gln

320

Gin

Ala

Thr

val

400

Asn



Leu

val

l.eu

Met

465

Lys

Lys

lLeu

Gly

Gin

545

His

Ite

Asp

Leu

Thr

Ile

Thr

ser

450

Leu

Thr

Pro

ser

Arg

Gly

Leu

Asp

Pro

cys

610

His

Leu

Thr

Asp

Lys

Ala

Glu

Thr

Gly

Pro

Thr

Pro

val

595

Tyr

Ser

L.eu

GlIn

Leu

420

ASD

Ala

Thr

Ley

ASh

500

Glu

Trp

Arg

Glu

Thr

580

Glu

Arg

Ser

Gly

Glu

Glu

val

Ile

Ser

485

Arg

Gly

Glu

Thy

Leu

565

L.eu

Leu

Lys

Gly

Tyt

645

sSer

Lys
sSer
LyS
Arg
Ile
Asn
Trp
AsSn
Pro
550
GIn
Thy
Ala
Pro
Met
630

val

ASD

Leu

Gly

Ala

455

Ile

LYS

Pro

Pro

Thr

535

Glu

Glu

Thr

Leu

His

615

Leu

Ile

Asp

Thr

Leu

440

Gly

Thr

Lys

TyT

Tyr

520

Thr

Lys

Ser

Trp

TYyr

600

Asp

Leu

Gly

Ile

Asn

Ala

Pro

Lys

Giu

505

Ile

val

Ala

va'l

Ile

585

Gin

Glu

L.¥S

Leu

eolf-seql

Glu His Asp

Ile

Thr

ASp

Giu

450

Asnh

Gly

Asp

Gly

va'l

570

Asp

Pro

Lys

ASP

Leu
650

Ser

Leu

Asn

475

Gly

Leu

Ser

leu

Arg

Ile

Asp

Gly

Leu

635

Pro

Gly

Leu

460

Phe

Met

Leu

Arg

Ser

540

Asn

Glu

Ghu

Thr

Phe

620

Glu

Gin

Arg Leu val
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Cys

Tyr

445

Asp

Ser

Phe

Tyr

Ser

525

Thr

Ile

Ala

Gly

LYS

ser

ASN

Asp

Leu

430

Asn

Gly

Gin

val

Lys

510

GlIn

Lys

Arg

Met

Thr

590

AsSi

ASh

Ala

Met

Thr
670

GlIn

Tyt

Gly

Ile

Pro

Leu

Tyr

Gly

Gln

val
655

Ile

Ser

AsSn

Ile

480

Glu

Cys

Lys

Gin

Ser

560

Lys

Asn

ser
Pro
640

Leu

Gly



Arg Lys

Arg Lys

Lys His Asn

Pro Gin Ser

Gln ser Ala

Leu Pro Asp

755

Glu
770

Gly Asn

His His His

785

<210>
<211>
<21Z2>
<213>

124
992
DINA
arti

<220>
<223>

Leu Lys

Glu

Glu

Gly val

Ile

Pro

Ile

val Asp

Ile
695

Trp

val Pro

710

ser Glu

Ile Ala

740

Ala Leu

Leu Tyr

ficial

Pro

Gly

Leu

Phe

His Cys

Glin

Pro

Thr
760

Phe

Gin
775

Gly

eolf-seq]

Ile Lys Leu

Ser Asp Phe

Lys Lys

Ala Leu

730

Pro Gin Thr

745

Leu Glu Ala

Pro Gly Gly

Ala ser Glu
685

Gly His

700

Ley

Lys Asp Lys

Asp Cys Leu

Glu
750

Lys Leu

Phe Thr

765

Ala

Gly Ser Mis

virus-Histag for expression in 52 cells

<400> 124
atgaaactat

aaagactgeg
ggatgcgage
gcagttgaag
acagcctgge
geccettcacce
ctgaaggtyg
aaccccgeag
atcccttgtce

gcagttaagg

gtattctact
aaatgaaaag
aaggattgca
ttccagcacce
ttaacgcata
atcctgtgte
tcaagtitgy
ctacagctge
acagagicgt

agtggctgct

tgcagttgtt
aactacattg
tgaaattaag
agcagetgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
Ttcatcitcce

ggctcatgaa

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtce
cctgaggeca
agcttcacce
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac

gattgteett
ttgggaagtt
aaggaacttc
ctgagcecect
ttgaggaatt
gcraggtect
aacttgctgc
gaaatcctgrt
gtggctatga

ttggaaagcc
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GIn Ala

Cys

Lys

Ile
720

Asp

Met Phe

735

Gly Leu

Ile Pro

His His

aagatctgac
ggaactgagt
tgctgetgat
catgcaagcce
Tocagtooec
gtggaaattg
attggecggt
gcecatecty
aggaggactyg
tgggctgggt

DNA seguence encoding BiPlike-SNAaPTike- EDIII protein of the omsk

50
120
180
240
300
360
420
480
540
600



cctgetyg
acctata
cacgaca
agggctg
acaatcg
atctatg
ggccatc
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Arg ser

1

Leu Gly
Lys Leu
Ala Pro

50

Ala Trp
65

Pro val
Arg Glhn

Ile Ser

Ala Ala
130

gta
caa
cag
tgyg
daa
ttg
acc
125

310
PRT

taggegegec
tgtgcgacaa
ttgtcatgga
cacatggttc
acaatggagg
gggaactaaa

atcaccatca

argificial

aggaggtggc
ggcaaagttc
agtcgetttc
cccagatgty
tggctrtata
acaccagtgg

ctgatgaccy

eolf-seql

gggctggaaa aactcaagat

acgtggaaaa gagctcccac

tctggaacaa agccttgeag

gatgtggcca tgctcataac

gagatgcagc tccccccagg

ttccagaagg ggagtageat

gt

amino acid sequence of fusion protein
[SNAPTike-OMSK.EDIIT-Histag]

125

ASD

Lys

Leu

35

Ala

Leu

Pro

val

TYY

115

val

LysS

Leu

AY

Gly

Ala

Asn

Ala

Leuy

160

GIn

LYS

AsSp
5
Glu
LyS
val
Ala
Ley
85
Trp

Gin

Thr

Cys
Leu
Gly
Ley
Tyr
70

His
Lys

Leu

ala

Glu

Ser

Thr

Gly

55

Phe

His

Ley

Ala

Leu
135

Met

Gly

ser

40

Gly

His

Fro

Leu

Ala

120

ser

Lys Arg Thr Thr
0

cys Glu Gln Gly

Ala Ala Asp Ala

Pro Glu Pro Leu
60

Gin Pro Glu Ala
75

val pPhe &1n Gln
390

Lys val val Lys
105

Ley Ala Gly Asn

Gly Asn Pro val
140
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Leu

Leu

val

45

Met

Ile

Giu

Phe

Pro

125

Pro

Asp

His

30

Glu

Glin

Glu

Ser

Gly

110

Ala

gaagggtctt
agacagtggy
aatacccgtc
gccaaatcca

agacaacatc

tggcggaggt

Ser

15

Glu

val

Ala

Glu

Phe T

95

Gliu

Ala

Leu

Pro

Ile

Pro

Thr

Phe

80

val

Thr

Ile

660
720
780
840
800
960
992



eolf-seql
Pro Cys His Arg val val ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

teu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Gly
180 185 190

Gly Gly Leu Glu Lys Leu Lys Met Lys Gly Leu Thr Tyr Thr mMet Cys
195 200 205

Asp Lys Ala Lys Phe Thr Trp Lys Arg Ala Pro Thr Asp Ser Gly His
210 215 220

Asp Thr val val Met Glu val Ala Phe Ser Gly Thr Lys Pro Cys Arg
225 230 235 240

ITe Pro val Arg Ala val Ala His Gly ser Pro Asp val asp val Ala
245 250 255

met teu Ite Thr Pro Asn Pro Thr Ile Glu Asn Asn Gly Gly Gly Phe
260 265 270

ITle Glu Met GIn Leu Pro Pro Gly Asp Asn Ite Ite Tyr val Gly Glu
275 280 285

Leu Lys His Gin Trp Phe Gin Lys Gly Ser Ser Ile Gly Giy Gly Gly
290 295 300

His His His His His His

305 310
<210> 126
<211> 992
<212> DNA

<213> artificial

<220>
<223> DNA sequence encoding BiPTike-SNAPTike- EDIII protein of the
Kyasanur Forest bDisease virus-Histag for expression in 52 cells

<400> 126

atgaaactat gtattctact tgcagtitgtt gegticgtag gattgtcctt aadatctgac 60
aaagactgcg aaatgaaaag aactacattg gaticaccac ttgggaagtt ggaactgagt 120
ggatgcgage aaggattgca tgaaattaag ctactgggaa aaggaacttc tgotgoetgat 180
gcagttgaag ttccagcace agcagetgtt cttggaggic ctgagoccoct catgcaagoc 240
acagcctgge ttaacgeata tttccaccag cctgaggcca ttgaggaatt tccagtcccc 300
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gecerrcace
ctgaaggtgg
aaccccgeag
atcccttgte
gcagttaagy
cctgctggta
acatacacgg
catgataccg
agagccgtgyg
tccatggaaa
atctatgttg

ggccatcacce

<210
<211>
<212>
<213>

<220>
<223>

<400>

Arg Ser Asp Lys
1

ieu

Lys

Ala

Ala

65

Pro

Arg

Gly

Leuy

Pro

50

Trp

val

Glin

atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctget
taggecgegec
tttgtgaggy
tagtcatgga
cccatggaga
caactggagyg
gtgagctgag
atcaccatca
127

310

PRT_ L
artificial

tcagcaggag
tgaagtgatt
cgtgaaaact
ttecatcttce
ggctcatgaa
aggaggtggc
atcaaaattt
ggtgacttac
acccaatgtt
agggttcgtt
ccaccagtyg

ctgatgaccg

agctteacce
tcatatcage
gctctcageg
ggagctgtag
ggtcatagac
gggcttgaaa
gcttggaaaa
accgggagea
aacgtggcaa
gagctacage

tttcagaagy

gt

eclf-seql

gceaggrect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagcc
aacttaagat
ggccgecaac
agccatgeag
gtctaataac
taccaccagg

gcagcacaat

gtggaaattg
attggecggt
gcccatecty
aggaggactg
tgggctgggt
gaaagggatg
cgacagtgga
aataccagty
cccaaaccea

agacaacatc

tggcggaggt

360
420
480
540
600
660
720
780
844
200
960
992

Amino acid sequence of fusion protein [SNAPTike-KYA.EDIII-Histag]

127
Asp Cys
5

Lew Glu

20

Lys Leu

Leu
35

Gly Lys Gly

Ala Ala val Leu

Leu Asn Ala Tyr

70

Ala Leu His

85

Pro

val teu

100

Trp Lys

Glu Met

ser Gly

Thr ser

40
Gly Gly
55

rhe His

Pro

His

Leu Leu

LYS

cys

25

Ala

Fro

Gln

val

Lys

Arg

10

Glu

Ala

Glu

Pro

Phe

920

val

Thr Thr Leu

Gln Gly Leu

val
45

Asp Ala

Leu Met

60

Pro

Glu Ala Ile

75

GIn GIn Glu

val Lys Phe
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ASp

His

30

Glu

Gin

Glu

Ser

Gly

Ser Pro

i5

Glu Ile

val Pro
Thr

Ala

Phe
80

Giu

Phe Thr

95

Glu val



eolif-seq]

Tle Ser Tyr Gin Gin Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr
115 120 125

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile
130 135 140

Pro Cys His Arg val val ser Ser Ser Gly Ala val Gly Gly Tyr Glu
145 150 155 160

Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 i75

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Gly
180 185 190

Gly Gly Leu Glu Lys Leu Lys Met Lys Gly Met Thr Tyr Thr val Cys
195 200 205

Glu Gly Ser Lys Phe Ala Trp Lys Arg Pro Pro Thr Asp Ser Gly His
210 215 220

Asp Thr val val met Glu val Thr Tyr Thr Gly Ser Lys Pro Cys Arg
225 230 235 240

Ile pro val Arg Ala val Ala His Gly Glu Pro Asn val Asn val Ala
245 250 255

ser Leu Ile Thr Pro Asn Pro Ser Met Glu Thr Thr Gly Gly Gly Phe
260 265 270

val Glu Leu Gln Leu Pro Pro Gly Asp Asn Ile Tle Tyr val Gly ¢lu
275 280 285

Leu Ser His GIn Trp Phe GlIn Lys Gly Ser Thr Ile Gly Gly Gly Gly
290 295 300

His His His His His His

305 310
<210> 128

<213> 992

<?212> DKNA

<213> artifjciaT

<220>

<223> DNA sequence encoding BiPlike-SnNAPTike- EDIII_protein of the
Alkhumra virus-Histag for expression in $2 cells

<400> 128
rPage 165



atgaaactat
aaagactgcg
ggatgcgage
gcagttgaag
acageetgge
gceettcacc
ctgaaggtgg
aacccegeag
atcccttgte
gcagttaagy
ccrgctggta
acatacacgg
catgacactg
agagcegtgyg
tccatggaga
atctatgttg
ggccatcacc
<210>
<211>
<212>
<213>

<220>
<223>

<400>

129
310
PRT

129

Arg Ser Asp Lys Asp Cys
1 5
Leu Gly Lys Leu Glu Leu
20
Lys Leu Leu Gly Lys Gly
35
Ala Pro Ala Ala val Leu

Ala Trp Leu Asn Ala Tyr
65 70

gtattctact
aaatgaaaag
aaggattgca
ttccageace
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctoct
taggcegegec
tctgtgaggg
tggtcatgga
cccatggaga
caactggagg
gtgagctgag

atcaccatca

artificial

tgcagttgtt
aactacattg
tgaaattaag
agcagetgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttec
ggctcatgaa
aggaggtggc
atcaaagttt
agtgacttac
acctaatgtc
aggtttcgtt
tcaccagtgg

ctgatgaccy

40

Glu Met Lys

ser Gly Cys
25

Thr Ser Ala

Gly Gly Pro
55

Phe His Gln

eoif-seql

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggceca
agcttcaccce
tcatatcagc
gctctcageg
ggagctgtag
ggtcatagac
gggcttgaaa
gcttggaaga
actgggageca
aatgtagcta
gaactgcagc
tttcagaagg

gt

Arg Thr
10

Glu Gln
Ala- Asp

Glu Pro

Pro Glu

gattgtectt
ttgggaagtt
aaggaacttc
ctgagccect
ttgaggaatt
gecaggtect
aacttgctge
gaaatccrgt
gtggctatga
ttggaaagcc
aactcaagat
ggccgccaac
agccatgeag
gcctgataac
tgccaccagy

gtagtacaat

Thr Ley
Leu

Gly

val
45

Ala
Met

Leu

Ala

Page 166

aagatctgac
ggaactgagt
tgctgctgat
catgcaagece
tccagtecec
gtggaaatty
attggceggt
gccecatecty
aggaggactg
tgggctggyt
gaaaggaatg
cgacagtggy
aataccagtg
tccaaateca

agacaacatrc

aggcggaggt

ASp Ser Pro

15

His Glu Tle

Gliu val Pro

Gin Ala Thr

Glu Glu Phe

80

60
120
180
240
300
360
420
480
540
600
660
720
780
8§40
200
960
992

Aamino acid sequence of fusion protein [SNAPTike-ALK.EDIII-Histag]



Pro

ATrg

Ala
Pro
145

Gly

Leu

ser

val

iLeu

His
305

val

GIn

Ser

Ala

130

Cys

Gly

Gly

Gly

Gly

210

Thr

Pro

el

Glu

Ser

2580

His

<210

Pro

val

TYr

115

val

His

Leu

Lys

Leu

195

ser

val

val

Ile

Leu

275

His

His

136

Ala

Leu

160

Gln

Lys

Arg

Ala

Pro

180

Glu

Lys

val

Arg

Thr

260

GIn

Gln

His

Ley

&5

Trp

Glin

Thr

val

val

165

Gly

Lys

rhe

Met

Ala

245

Pro

Leu

Trp

His

His

LysS

Leu

Ala

val

150

LYS

Leu

l.eu

Ala

Glu

230

val

AsH

Pro

Phe

His
310

His

Leu

Ala

Leu

135

Ser

Gly

Gly

LYS

Trp.

val

Ala

Pro

Pro

Glin
295

Pro

Leu

Ala

120

ser

ser

Trp

Pro

Met

200

Lys

Thr

His

ser

Gly

LYS

val

Lys

105

Leu

Gly

Ser

ieu

Ala

185

Lys

Arg

Tyr

Gly

Met

265

Asp

Gly

eolf-~seql

Phe Glin GIn

90

val

Ala

Ash

Gly

feu

170

Gly

Gly

Pro

Thr

Glu

250

Glu

Asn

Ser

val

Gly

Pro

Ala

155

Ala

Tle

Met

Pro

Gly

Pro

Thr

Ile

Thi

lLys

Asn

val

140

val

His

Gly

Thr

Thr

220

Ser

Asn

Th

Ile

Tie
300

Page 167

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Tyr

205

ASp

Lys

val

Gly

Tyr

285

Gly

Ser

Gly

110

Ata

Ile

Gly

Gly

Pro

190

Thre

Ser

Pro

ASh

Gly

val

Gly

Phe

93

Glu

Ala

Leu

Tyr

His

175

Gly

va'l

Gly

Cys

val

255

Gly

Gly

Gly

Thr

val

Thr

Ile

Glu

160

Arg

Gly

Cys

rPhe

Glu

Gly



<211l>
<212>
<213>

<220>
<223>

1288
DMA
arti

ficial

eolf-seq]

SNAPTike-Histag for expression in $2 cells

<400> 130
atgaagttat

accagtctgt
aacatgacca
aatgagacag
aacctgtctyg
actttccact
gdgggcaaga
cattgtgaca
agctacatcg
tacctgataa
atcggctacc
ctgoggecyce
cctetgggea
ggcaaaggaa
ggaccagagc
geeategagy
acccgecaaqg
cagcagctgg
agcggaaatc
gtggggggct
agacrggoca
catCatcatc
<Z210>
<211>
<212>
<213>

<220>
<223>

131
407
PRT
arti

gcatattact
acaagggggt
tgcctetetc
gactyggaact
atgcccacaa
tgtccatocc
tcagtgtgea
ctgtggcaaa
ctcttgacte
tccagaacac
tcgggetect
acgycyggagy
agctggaact
catctgeege
cactgatgca
agttccctgt
tgctgtggaa
ccgeeetgge
ccgtgecceat
atgagggcgy
agcetggget

atcattgatyg

ficial

ggccgtegty
gtacgagctt
ctgcacaaay
gaccttgacc
gaagaacctc
caacttcaac
gtacaaccty
cggtgtgtiy
aggccgtgge
aacctgggaa
ctcacaaagyg
tagcaaagac
gtctgggtgce
cgacgoegty
ggecaccgec
gccagecctg
actgctgaaa
cggcaatcce
tctgatcece
gctcgeegtg
gggtcctgea

acgggeee

sNAPTike~Histag]

gcctttgttg
cagactctgy
aacaacagtc
aacacgagca
tacgaccacg
cagtacgagy
agtcacagct
cagactttca
aactgggact
gatcactgece
actagagata
tgcgaaatga
gaacagggcc
géagtgcctg
tggctcaacg
caccacccag
gtggtgaagt
gccgecaccy
tgccaccggg
aaagagtggce

ggtataggcg

gcetoteget
aactgaacat
atcattacat
tcatcaatca
ctctgatgag
caatgagcty
acgcrgggga
tgaggatggc
gtatcatgac
aattctecag
tttacatcag
agcgeaccac
tgcacgagat
ceeeageege
cctactttca
tgttccagca
tcggagaggt
ccgccgtgaa
tggtgtctag
tgctggceoca

cgccagggtc

Page 168

DNA sequence encoding ssBiP- Glycoprotein GPL from Lassa virus-

cgggagatct
ggagacactc
aatggtggge
caagttctgce
cataatctca
cgatttcaat
tgcagccaac
ttggggcggg
tagttaccaa
accatctccc
tagaagattg
cctggatage
caagctgetg
cgrgetggge
ccagcctgag
ggagagcttt
catcagctac
aaccgcccty
ctctggcgec
cgagggecac

cctggagcat

amino acid sequence of fusion protein [LAS.ectoGPl-

60
120
180
240
300
360
426
480
540
600
560
720
780
840
900
960

1020
1080
1340
1200
1260
1288



<400

Arg

1

l.eu

Asn

Leu

ser

65

Ile

Met

Ser

Asn

Ile

145

Tyr

Phe

Thr

Gly

Ser

Asn

Asn

Thr

50

Asp

sSer

Ser

His

GIn

ser

Arg

Ser

210

Lys

Leu

131

Thr

Met

Ser

35

Lel

Ala

Thr

Cys

ser

115

val

Leu

Tyr

Arg

LYS

iLeu

Gly

ser

Gly

20

Thr

His

Phe

Tyr

Leu

ASp

Leu

Pro

180

ASp

clu

Lys

Leu

Thr

His

ASnh

Lys

His

85

Phe

Ala

Glin

Ser

Ile

165

Ser

TYP

Cys

Leu

Gly

Tyr

Leu

Tyr

Thr

Lys

70

Leu

Ash

Gly

Thr

Pro

Iie

Glu

Ser

230

Thr

Lys

Ast

Ser

35

Asn

Ser

Gly

Asp

rPhe

135

Arg

Gln

Ile

ser

Met

215

Gly

Ser

Gly

Met

Met

40

Ile

Leu

Gly

Ala

120

MeT

Gly

Asnh

Gly

ATg

200

Lys

Cys

Ala

val

Thr

25

val

Ile

TYIr

Pro

Lys

1G5

Ala

Arg

Asn

Thr

Tyr

Arg

Arg

Glu

Ala

eolf-seq]

Tyr Glu
10

Met Pro
Gly Asn
Asn His
Asp His

75
Asn Phe
G0
Ile Ser
Asn His
met Ala
Trp Asp

1
Thr Trp
170
Leu Gly
Ley Leu
Thr Thr
Gin Gly

235

Asp Ala

Leu

Leu

Glu

LyS

60

Ala

Asn

va'

Ccys

cys

Glu

Ley

Arg

Leu

220

Lau

val

Page 169

GIn
ser
Thr
45

Phe
Leu

Gin

Gln

Gly
Ile
Asp
Leu
PTro
205
ASD
His

Ghu

Thr

Cys

30

Gly

cys

Met

Tyr

Tyr

110

Thr

Gly

MeT

His

ser

180

His

Sear

Glhu

val

Leu

15

Thr

Lel

Asn

sey

Glu

95

Asn

val

Ser

Thr

Cys

175

Gin

Gly

Pro

Ile

Pro

Glu

Lys

Glu

Leu

Ile

80

Ala

Leu

Ala

TVYFP

Ser

160

Gln

Arg

Gly

lL.eu

Lys

240

Ala



eolf-seql

245 250 255

Ala Thr Ala

2706

Glu Gin

265

val
260

pro Ala Ala Leu Gly Gly Pro Pro Leu Met

Glu Glu Phe

285

Glin Glu Ala Ile

280

Leu Asn Ala Phe His Pro

275

Trp Tyr Pro

Glu Phe Thr

300

pro val phe GIn Gln

295

val Pro Ala Leu His His

290

Ser Arg

Ile
320

Gin val val val Phe Glu val

305

el Leu

310

Trp Lys Leu Lys Lys Gly

315

Thr Ala

335

Gin GIn Leu Ala Ala Ala

325

Ser Tyr Leu Gly Asn Pro

Thr Ala val ITe Ile

340

Ala val Asn Pro

345

Leu Ser Leu Pro

350

Lys Gly Pro

val val Ser val Glu

360

Cys ser ser Gly Gly Gly Tyr Gly

355

Leu
370

Glu His

380

Gly Ala val Lys Glu ;rp Leu Leu Ala His Gly Arg Leu
75 :

lteu Gly Pro ala Gly ¥le Ala Ley

400

Lys Pro Gly Gly pPro Gly Ser

His His His

405

His His His

<210>
<21l>
<212>
<213>

132

1264

DNA
artificial

<220>
<223> DNA seguence encoding ssBiP- Glycoprotein GPL from Junin virus-

SNAPTike-Histag for expressicn 1n $2 cells

<400> 132

atgaagttat
gaggaggctt
ggcetertet
ctgtacatta

ttgccacagt

gcatattact
tecaagategy
ccaacaaccce

aggggggcaa
acgacgttat

ggccgtegty
cctgcacacc
acacgacctg
cgctteatte

catccagcac

gooctttghtg goctotoget
gagttceaga cggtytectt
coctittgttgt gtaccttgaa
cagatcagct tcgacgacat
ccagcagaca tgagctggtyg

Page 170

cgggagatct
ctcgatggtg
caagagccat
cgcggtgtty

ctccaagagt

60
120
180
240
300



gatgatcaga
gacccaccat
acctccaaga
trgtatagag
cctaccagtt
agaggcaaga
aaagactgcg
gggtgcgaac
gccgtggaag
accgectggce
geectgoacc
ctgaaagtgg
aatcccgeey
atccecetgec
gcegtgaaag
cctgcaggta
gcec

<210>
<211>
<212>
<213>

<220>
<223>

133
399
PRT

tttggttgtc
tcctgtgtag
ctggtgttaa
agtaccctga
ggccteteca
acattcagct
aaatgaagcg
agggeetgea
tgeetgeece
tcaacgeota
acccagtgtt
tgaagttcgy
ccaccgeeac
accgyggrggrt
agtggctget

taggegegee

artificial

teagtggtrtc
gaaccgtaca
tgaaaattat
ctcttgeecg
atgtccactc
tccaaggagg
caccacccty
cgagatcaag
agccgeegty
ctttcaccag
ccagcaggag
agaggtcatc
cgtgaaaacc
gtctagerct
ggcccacgag

agggrtcoctg

snAPTike-Histag)

<400> 133

1

va'l ser Phe Ser Met

Pro Leu Leu Cys Thr

35

Asn Ala Ser pPhe Gln

Gln Tyr Asp vai Ile

Arg Ser Glu Glu Ala
5

20

Phe

va'l

Leu

Ile

Lys Ile

Gly Leu

AsSn

ser
55

Gin His

eotf-seq]

atgaatgctg
aagacagaag
gctaagaagt
aacggcaagc
gaccacgtca
tccttgaage
gatagccctc
ctgctgggea
ctgggcggac
cctgaggeca
agctttaccce
agctaccage
geectgageg
ggcgeegtgg
ggccacagac

gagcateate

Gly
10

Phe Ser Asn

Ser His Leu

Leu His Thr

tgggacatga
gettcatetrt
tcaagactgg
tgtgcttaat
acacattaca
ggcegeacygy
tgggcaaget
aaggaacatc
cagagccact
tcgaggagtt
gceagglgcet
agctggceege
gaaatcccgt
ggggctacga
tgggcaagec

atcatrcatca

Glu Phe

His
30

Asn Pro

ile
45

Tyr Lys

val Leu

ASD

Fro

Asp Ile ala
60

Ala Asp Met
page 171

Ser

irp

ttggcaccta
ccaagtcaac
catgcaccac
gaaggcacaa
cttccttaca
cggaggtage
ggaactgtct
tgccgecgac
gatgcaggece
ccctgtgecea
gtggaaactyg
cctggeegge
gceeattctyg
gg9gcgggcte
tgggctgggt
ttgatgacgg

Amino acid seguence of fusion protein [JUN.ectoGPl-

GIn Thr
15

ASp Leu
Gly Gly

Leu Pro

Cys ser

360
420
480
540
600
660
720
780
840
%00
560
1020
1080
1140
1200
1260
1264



65

Lys

Gly

LYS

Asn

Arg

145

Ala

Thr

ser

Arg

Glu

225

Ala

Giy

Pro

Phe

val
305

Ser

His

Thr

Glu

130

Glu

Gin

Leau

Lelu

Thr

210

Gln

Asp

Pro

Glu

Gin

290

va'l

ASp

ASp

Glu

115

Asn

Tyr

Pro

His

LYS

195

Thr

Gly

Ala

Leu

Ala

275

Gin

Lys

ASD

Trp

Gly

Tyr

Pro

Thr

Phe

180

Arg

Leu

Ley

va'l

Met

260

Ile

Glu

Phe

Gin
85

His

Phe

ASp

Ser

165

Leu

Pro

ASp

His

Glu

245

Gln

Glu

ser

Gly

70

Ile

Leu

ile

Lys

Ser

150

Trp

Thr

His

Ser

Glu

230

val

Ala

Glu

rhe

Glu
310

Trp

Asp

Phe

Lys

135

Cys

Pro

Arg

Gly

Pro

215

Tie

Pro

Thr

Phe

Thr

295

val

Leuy
Pro
GIn
120
Phe
Pro

Leu

Gly

Lys

Ala

Pro
280

Arg

Ile

ser

Pro

105

val

Lys

AsSN

GIn

Gcly

Gly

ey

PTro

Trp

val

Gin

ser

golf-seql
75

Gin Trp Phe
90

Phe Leu Cys
Asn Thr ser

Thr Gly Met
140

Gly Lys Leu
155

Cys Pro Leu
Asn Ile Gln
ser Lys Asp
Lys Leu Glu

220
Leu Gly Lys
Ala Ala val
Leu ASﬂ.Aﬁa
Pro Ala lLeu
val Leu Trp

300

Tyr Gin Gin
315

Page 172

Met

Arg

LyS

125

His

Cys

ASp

Ley

Cys

Leu

Gly

l.eu

Tyr

His

285

LYyS

Letu

Asn

Ash

1i0

Thr

His

L.eu

His

Pro

150

Glu

Ser

Thr

Gly

rhe

270

His

Leu

Ala

Ala

95

Arg

Gly

teu

Met

va'l

175

Arg

Met

Gly

Ser

Gly

His

Pro

Leu

Ala

80

val

Thr

val

Tyr

LYyS

ASh

Arg

Lys

cys

Ala

240

Pro

va'l

LYs

Leu
320



Ala Gly Asn
val

Asn Pro

val
355

Gly Ala

l.eu Ala His
370

Gly Tle
385

Gly

<210>
<211>
<212>
<213>

134
1297
DNA
arti

<220>
<Z223>

Ala
325

Pro

Pro Ile

340

Gly Gly

Glu

Gly

Ala Pro

ficial

Ala

Leu

TYIrr

His

Gly

Thr ala

Ile Pro
Glu Gly

Arg
375

Leu

Ser Leu

eolf-seql

Ala val tys

330

Cys

His Arg
345

Gly Leu Ala
Gly

Lys Pro

His His
395

Glu

Thr Ala Leu

val val ser

350

val Lys Glu

Gly
380

Ley Gly

His His His

SaPlike~Histag for expression in 52 cells

<400> 134
atgaagttat

gacggcacat
agacttttgyg
tattatatga
atgaaggagt
tctgactcaa
gaccctccaa
atcagcaagyg
ctcticaggg
cagtgtggtyg
ttcgaccatg
aggtctttga
ctggatagcec
aagctgotgg
gtgcrgggcyg
cagcctgagg

gagagcttta

gcatattact
tcaagatcgg
Ctaaccattc
ggggagytgt
acgatgratc
gctgggetat
tgctctgtag
ctgatgatge
gcttccatga
accccagtic
tgaacaccct
agcggeegea
ctctgggeaa
gcaaaggaac
gaccagagcc
ccatcgagga

cecgeeaggt

ggccgtegty
cctgcacacy
aaacgagctc
gaacacctte
aatctacgag
ccattggttc
aaacaagaca
cagagtgtat
ccegtgtgag
cttcgactac
gcatttectg
Cggceggaggt
gctggaacty
atctgecgec
actgatgcag
gttccctgtg

gctgtggaaa

gectttgttg
gagttccagt
cegteteret
ctgatccgty
ccagaggacc
tcaaacgctt
aagaaggagg
ggaaagaaga
gaagggaagg
tgtggcgtga
gtgagaagta
agcaaagact
tctgggrgeg
gacgeegtyg
gccaccgect
ccagcectye

ctgctgaaag

gccrcteget
cagtcaccct
gcatgctgaa
ttictgatat
tcggaaacty
tgggacatga
gatctaacat
tcagaaacgy
tgtgctacet
accatctgtc
agacacatct
gcgaaatgaa
aacagggect
aagtgcctge
gogctcaacge
accacccagt

tggtgaagtt

Page 173

Ser Gly
335

Ser ser

Trp Leu

Pro Ala

His

cgggagatct
caccatgcag
caacagtttc
ttcagteete
tctgaacaag
ctggctgatg
ccaattcaac
tatgaggcat
gaccatcaac
caagtgtcag
caacttcgag
gcgeaccacc
gcacgagatc
cccagecgeo
ctactttcac

gttccageag

cggagaggtc

DNA sequence encoding ssBiP- Glycoprotein GP1 from Machupo virus-

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020



atcagctacc
accgecctga
tCtggegeey
gagggccaca
ctggagcate
<210> 135

<211> 410
<212> PRT

agcagetggc cgcoctggec

gcggaaatce cgtgeccatt

tggggggcta cgagggegygg
gactgggcaa gcctgggotg

atcatcatca tcattgatga

<213> artificial

<Z220>

eolf-seqgi
ggcaatcccg ccgecaccgo cgccgtgaaa
ctgatccocct gccaccgggt ggtgtctage
ctcgecgtga aagagtggct getggeccac
ggtcctgeag gtataggege gocagggtcec
cgggecc

<223> Amino acid sequence of fusion protein [MAC.ectoGPl-
SNAPTike-Histag]

<400> 135

Arg Ser Asp
1
val Thr Leu

Pro Ser Leu
35

val Asn Thr
50

Glu Tyr Asp
55

Asn Lys Ser

Gly His Asp T

Lys Lys Glu
115

Ala Arg val

Arg Gly phe

Gly

Thr

20

Cys

Phe

val

ASD

Tyr

His

Thr
5

Met

Met

Leu

Ser

Ser

85

Leu

Gly

ASp

Phe Lys Ile

Gln Arg Leu

Leu Asn Asn
40

ITe Arg val
55

Tie Tyr Glu
70

Ser Trp Ala

Met Asp Pro

" Ash Tle Gln

120

Lys Lys Ile

Pro Cys Glu
150

Gly Leu His Thr Glu Phe Gln Ser
10 15

Ley Ala Asn His Ser Asnhn Glu Leu
25 30

ser Phe Tyr Tyr Met Arg Gly Gly
45

ser Asp Ile Ser val Leu Met Lys
60

Pro Glu Asp Leu Gly Asn Cys Leu
75 . 80

Ile His Trp Phe Ser Asn Ala Leu
90 95

Pro Met Leu Cys Arg Asn Lys Thr
105 110

Phe Asn Ile S&r Lys Ala Asp Asp
125

Arg Asn Gly Met Arg His Leu Phe
140

Glu Gly Lys val Cys Tyr Leu Thr
155 160

Page 174

1080
1140
1200
1260
1297



Tle

His

Vai

His

ser

225

Glu

val

Ala

Glu

Phe

305

Glu

Ala

Leu

Tyr

His

385

Gly

Asn

l.eu

Arg

Gly

210

Pro

Ile

Pro

Thr

Phe

290

Thr

va'l

Thr

Gl
370

Arg

Ser

Gin

ser

Ser

195

Gly

Leu

LYS

Ala

Ala

275

Pro

Arg

Tle

Ala

Pro

355

Gly

Leu

Leu

cys
Lys
Lys
Gly
Gly
Leu
Pro
260
Trp
val
Gln
Ser
Ala
340
cys
Gly

Gly

Glu

Gly

cys

Thr

Ser

Lys

Ley

245

Ala

Leu

Pro

val

TYP

325

va't

His

Leu

Lys

His
405

Asp
Gln
His
Lys
Leu
230
Gly
Ala
Ash
Aja
Leu
310
Gin
Lys
Arg
Ala
Pro

390

His

Pro

Phe

Leu

Asp

215

Giu

Lys

val

Ala

Leu

295

Trp

Gin

Thr

val

val

375

Gly

His

Ser

Asp

Ash

200

Cys

Leu

Gly

Leu

TYF

280

Lys

l-eu

Ala

va'l

3606

LYS

Leu

His

ser

His

185

rhe

Glu

Ser

Thr

Gly

Phe

His

Leu

Ala

L.eu

345

Ser

Glu

Gly

His

eolf-seqgl
Phe Asp Tyr

170

val

Glu

Met

Gly

ser

250

Gly

His

Pro

leu

Ala

330

ser

Ser

Trp

Pro

His
410

Asn

Arg

Lys

235

Ala

Pro

Gin

val

Lys

315

Leu

Gly

ser

Leu

Ala
395

Thr

Ser

220

Gly

Ala

Glu

Pro

rhe

300

val

Ala

Asn

Gly

Leu

380

Gly

Page 175

Cys

Lel

Ley

205

Thr

Gin

ASp

Pro

Glu

285

Gin

val

Gly

Pro

Ala

365

Ala

Ile

Gly

His

190

LYS

Thr

Gly

Ala

Leu

270

Ala

Gln

Lys

Asn

val

350

val

His

Gly

val

i75

Phe

Arg

feuy

Leu

val

255

Met

Ile

Glu

Phe

Pro

335

Pro

Gly

Ghu

Ala

ASnh

Leu

Pro

ASp

His

240

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro
400
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<400>

137

Arg Ser Phe

1
Lys

Ash

Ser

Thr

65

Asp

Arg

Phe

Arg

Thr

145

Trp

val

Gly

Pro

Ile

225

Pro

Leu

Ser

va'l

50

Trp

ASD

Thr

Ser

130

Asn

Glu

Lys

Gly

L.eu

210

LyS

Ala

Gly

TYr

35

Glu

Leu

Ile

Pro

Phe

115

LYS

ASDp

Gly

Asn

Gly

Gly

Leu

Pro

Lys

Gly

20

sSer

Tyr

ASp

tey

Arg

Glin

Ile

Ser

GTn

Ala

180

ser

Lys

Leu

Ala

val

val

Leuy

val

ASN

Gly

85

Ile

Leu

Glu

Tyr

cys

165

Gly

Lys

Leu

Gly

Ala

Gly

Phe

Ile

Asp

Tyr

70

Trp

cys

Asn

val

Ser

150

Ser

Tyr

ASp

Glu

Lys

230

val

His

His

Arg

val

55

Thr

Thr

Cys

Leu

Lys

Ash

Leu

Cys

Ley

215

Gly

Leu

His

GHu

Leu

40

His

Gln

Ile

Glu

Thr

120

Ile

Met

Ser

val

Glu

200

Ser

Thr

Gly

Thr

Leu

25

ser

Pro

Cys

Lys

Pro

105

ASp

Arg

Ser

His

Gly

ser

Gly

eolf-seql

Asn Phe Glu

i0

Pro

His

val

Ile

Gly

80

LYsS

Ser

His

val

val

170

Arg

LYys

Cys

Ala

Ser

Ash

Leu

LYys

Pro

l.eu

val

155

Asn

Lys

Arg

Glu

Ala
235

Leu

Ser

Cys

60

Gly

Gly

Thr

Glu

Phe

140

Met

Thr

Pro

Thr

Gin

220

ASD

Pro Glu Pro
page 177

Ser

Cys

Asn

45

Ser

ser

His

Thr

Thr

125

Gly

Arg

Ley

Leu

Thr

205

Gly

Ala

Leu

Phe

Arg

30

Gin

Ser

Pro

Asp

Asn

110

His

Asn

Asn

Arg

Arg

Leu

Leu

val

Met

Thr

15

val

ala

Ser

Glu

Phe

95

Ala

His

Tyr

Thr

Phe

175

Pro

Asp

His

Glu

Glin

va’l

Asn

Leu

Pro

Phe

80

Leu

Glu

Tyr

Ile

Thr

160

Leu

His

ser

Giu

val

240

Ala



Thr Ala Trp

val
275

Phe Pro

Thr Arg GIn

val Ile

305

Ser

Thr Ala Ala

ITe Pro Cys

Glu Gly Gly

Leu Gly

370

Arg

Ser Leu Glu

385

<210>
<211>
<2i2>
<213>

<220>
<223>

138
1273
DNA
arti

245

Leu
260

Asn
Pro Ala
val

Ley

Tyr GIn

Ala

Leu

Trp

Gin

Tyr Phe

His
280

His

LyS
295

L.eu

Leu Ala

310

val Lys

325

His
340

Ar‘g
Leu Ala
Pro

Lys

His His

Thr

val

val

Gly

His

Ala Leu

val

Ser

Glu
360

Lys

L.eu
375

Gly

His His

390

ficial

eolf-seql

250

His GlIn Pro

265

Pro val Phe

Leu Lys val

Ala
315

Ala Leu

ser Gly Asn

Ser Ser Gly

345

Trp Leu Leu

Pro Ala Gly

Glu Ala Ile

255

Glu Glu

270

Gln Glu

285

Gln

val Phe

360

Lys

Gly Asn Pro

Pro val Pro

val

Ala

His
365

Ala

Ile Ala
380

Gly

sNAPTike-Histag for expression in S2 cells

<400> 138
atgaagttat

ttcagaatcy
gaggaccacc
aacgccactt
gatcgtcaag
aggatggtig

ccaacaccgt

gcatattact
gaaggagcac
ccacatccty
ggtgtctgga
tcctcaacaa
gcttgotgga

tgtgtcagaa

ggccgtegtg
agaattgcag
catggtgaac
ggtgtccgtyg
ccrgtegaac
gtggatcttc

gcagacticg

geotitgttg
aacatcacgt
cattccacct
actgatgtra
tgtgtgeacc
agagccctga

acagtgaacg

gceteteget
tegatatgtt
actacgtcca
ccotgeteat
ctgcagtcga
agtacgactt

agacacgtgt

Page 178

Ser Phe

Gly Glu

Ala
320

Ala

Ile Leu

335

Gly Tyr
Gly

Pro Gly

DNA sequence encoding ssBiP- Glycoprotein GPL from Sabia virus-

cgggagatct
gaaggtgttc
tgagaacaag
ggctgaacat
gcacagaage
caaccatgat

gcagatcaac

60
140
180
240
300
360
420



atcactgagyg
ctgttcggtt
ttgatcagga
ttgatgttyy
ggaggtagca
gaactgtcty
gcecgeegacy
atgcagycca
cetgtgecag
tggaaactgce
ctggceggea
cccatictga
ggcgggetcg
gggctgggtc
tgatgacggg
<210>
<211>

<232>
<213>

139
396
PRT
arti

<220>
<223>

SNAP
<400> 139

Arg Ser Thr
1

Glu Asp His

His Glu Asn

35

Thr
50

val Leu

ser
65

ASN Cys

Le Ley Glu

ggttcgggtc
cgagaattgc
actcgactty
cgaacgctgy
aagactgcga
ggtgcgaaca
cegtggaagt
cecgectgget
ccctgeacca
tgaaagtggt
atcecogeege
teceectgeea
ccgtgaaaga
ctgcaggtat

ccC

ficial

ccacgggttc
attctcgaac
gaagaaccaa
tcgetegtee
aatgaagcgce
gggcctgeac
geetgeeeca
caacgcctac
cccagtgttc
gaagttcgga
caccgeegece
ccyggytggty
gtggctgetg

aggcgcgeca

Tike-Histag]

Glu Eeu Gl

Pro Thr

20

Lys Asn Al

Leu Met Al

val
70

Trp Ile

Ser

Pro

Phe

n Asn Ile

Cys Met

a Tthr Trp

40

a Glu His

55

Ala val

Arg Ala

eo’l f~seq]

gaagatacca
atccaggact
tgcgagatga
ggttcgagaa
accaccctgg
gagatcaagc
gecgeegtge
tttcaccagce
cagcaggaga
gaggtcatca
gtgaaaaccg
tetagetetg

gcccacgagyg

gggtccctgg

Phe
10

Thr AsSp

val His

25

AsSnh

Cys Leu Glu

Asp Arg Gln

Glu His Arg

75

teu Lys Tyr

tcctocagag
tgggtaagaa
accatgtgaa
gaccactgcg
atagccctct
tgetgggeaa
tgggcggacc
ctgaggceat
gctitacccg
gctaccagca
cecctgagagy
gcgecgtgag
gccacagact

agcatcatca

Met Leu Lys

ser Thr Tyr

30

val Ser val

val
60

Leut Asn

Ser Arg Metx

Asp Phe Asn

Page 179

actcggggtt
gaggttettg
ctccatgeac
gccgeacgge
gggcaagcty
aggaacatct
agagccactg
cgaggagitc
ccaggtgetg
gctggeegec
aaatcccgtg
gggctacgag
gggcaagect

tcatcatcat

amino acid sequence of fusion protein [SAE.ectoGPl-

val Phe

15

Tyr val

Thr Asp

AsSn Leu

val Gly

80

His Asp

480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1273



Pro

val

Thr

ser

145

ser

Leu

Arg

Leu

Leu

225

val

Met

Iie

Glu

Phe

305

Pro

Thr

Gin

Ile

130

AsSn

Thr

Met

Pro

Asp

210

His

Glu

Glin

Giu

5er

290

Gty

Ala

Pro

Ile

115

Leu

Iie

Trp

Leu

His

195

Ser

Glu

val

Ala

Glu

275

Phe

Glu

Ala

Ley

100

AsSh

Glin

Gin

Lys

Ala

180

Gly

Pro

Ile

Pro

Thr

250

Phe

Thr

val

Thr

85

Cys

ATy

Asp

Asn

165

ASh

Gly

Leu

Lys

Ala

245

Ala

Pro

Arg

Ile

Ala
325

Gln

Thr

Leu

Leu

150

Glin

Ala

Gly

Gly

Leu

230

Pro

Trp

val

ser
310

Ala

Lys

Glu

Gly

Gly

cys

Gly

Ser

‘Ala

Leu

Pro

val

295

Tyr

val

Gln

Gly

val

Lys

Glu

Arg

Ata

Asn

Ala

280

Leu

Gin

Lys

Thr

105

Phe

Leu

LyS

Met

Ser

185

Asp

Glu

LYysS

val

Ala

265

Leu

Thr

eolf-seql

a0

ser Thr

Giy ser

rhe Gly

Arg Phe
155

Asn His
170

Sar Gly

Cys Glu

Leu ser

Gly Thr
235

Leu Gly
250

Tyr Phe

His His

Lys Leu

Leu Ala
315

Ala Leu
330

val

His

Ser

140

val

Ser

Met

Gly

Ser

Gly

His

Pro

Leu

3600

Ala

Ser

Page 180

Ash

Arg

Leu

ASt

Arg

Pro

Gin

val

285

Lys

lLeu

Gly

Glu

110

Phe

Ile

Ile

Ser

Arg

Arg

Glu

Glu

Pro

270

phe

val

Ala

Ash

95

Thr

Glu

Ala

Arg

Met

175

Pro

Thr

Glin

ASpP

Pro

255

Glu

Gln

val

Gly

Pro
335

Arg

Asp

Phe

Ash

160

Leuy

Thr

Gly

Ala

240

Leu

Ala

Gin

Lys

Asnh

320

val



Pro Ile Leu Ile

Gly Gly Tyr Glu

eolf-seql
Pro Cys His Arg val val Ser Ser

345

Ser Gly Ala val

340 350

Leu Leu Ala His
365

Gly Gly Leu Ala val Lys Glu Trp
360

355

Glu Gly His Arg

370

Ala Pro Gly Ser

385

<210>
<21i>
<212>
<213>

140

DA

<220
<223>

1189

390

arcificial

Leu Gly Lys Pro Gly Leu Gly
375

395

Pro
380

Leu GJu His His His His His His

SNAPTike-Histag for expression in 52 cells

<400> 140
atgaagttat

ggcacattca
ctgaccaggt
aagtgtaacg
aagcaagcca
gcagtgaatg
ggtatcccat
acatcgctge
tecgatgaca
atggagagge
aagcgcacca
ctgcacgaga
gceecageeg
gcctacttte
gtgttccage
ttcggagagy
gccgecgtoa
gtggtgtcta

ctgctggeee

gcatattact
catggacact
ggatgctgat
agaagcatga
tccagaggtt
cettgatcaa
actgtaacta
ccaagtgttyg
t¢gaacaaca
aggggaagac
ccctggatag
tcaagctget
ccgtgetggy
accagectga
aggagagctt
tcatcageta
aaaccgccct
gctetggege

acgagggeca

ggccgregtg
gtcggattct
cgaggctgaa
tgaggagttc
gaaggctgaa
cgaccaactyg
cagcaagtac
gctggtgtcy
agctgacaac
accgeggecy
ccctctggge
gggcaaagga
cggaccagag
ggccatcgag
tacccgecay
ccageagety
gagcggaaat
€grggggggc
cagactgggc

gcotttgttg
gaaggtaagg
ctgaagtget
tgtgacatgce
gcacagatga
atcatgaaga
tggtacctca
aacggticgt
atgatcactyg
cacggeggag
aagctggaac
acatctgecg
ccactgatge
gagttcectg
gtgctgtgga
geegeeetgg
ccegrgeooea
tacgagggcg
aagcctgggce

gcctcteget
acacaccagg
tcgggaacac
tgaggctgtt
gcatccagtt
accatctgeg
accacacaac
acttgaacga
agatgttgca
gtagcaaaga
tgtctgggty
ccgacgccgt
aggccaccge
tgccageect
aactgctgaa
ccggcaatcc
ttctgateec
ggctcgeegt

tgggtectygce

Page 181

Ala Gly Ile Gly

DNA seguence encoding ssBiP- Glycoprotein GP2 from Lassa virus-

cgggagatct
gggatactgt
agctgtggeg
cgacttcaac
gatcaacaag
ggacatcatg
tactgggaga
gacccactte
gaaggagtac
ctgcgaaatg
cgaacagggc
ggaagtgect
ctggcetceaac
geaccaccea
agtggtgaag
cgecgecacc
ctgccaccgg
gaaagagtgy
aggtataggc

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

1020
1080
1140



eolf-seq?

gcgecaggygt ccctggagca tcatcatcat catcattgat gacgggecc 1189

<210> 141
<211> 374
<212> PRT
<213> artificial

<220

<223> Amino acid sequence of fusion protein [LAS.ectoGP2-
SNAPTike-Histag]

<400> 141

Arg Ser Gly Thr phe Thr Trp Thr Leu Ser Asp Ser Glu Gly Lys Asp

1 5 10 15

Thr Pro Gly Gly Tyr Cys Leu Thr Arg Trp Met Leu ITe Glu Ala Glu
20 25 30

Leu Lys Cys Phe Gly asn Thr Ala val Ala Lys Cys Asn Glu Lys His
35 40 45

Asp Glu Glu Phe Cys Asp ?et l.ed Arg lLeu Phe ésp Phe Asn Lys Gln
50 5 0

Ala Ile GIn Arg Leu Lys Ala Glu Ala Gln Met Ser Ile Glin Leu Ile
65 70 75 80

Asn Lys Ala val @?n Ala Leu Ile Asn Asp GIn Leu ITe Met Lys Asn
90 a5

His Leu Arg Asp Ile met Gly Ile Pro Tyr Cys Ash Tyr Ser Lys Tyr
100 105 110

Trp Tyr Leu Asn His Thr Thr Thr Gly Arg Thr Ser Leu Pro Lys Cys
115 120 125

Trp Leu val Ser Asn Gly Ser Tyr Leu Asn Glu Thr His Phe Ser Asp
130 135 140

Asp Ile Glu GIn GIn Ala Asp Asn Met Ile Thr Glu Met teu Gln Lys
145 150 155 160

Glu Tyr Met Glu Arg Gln Gly Lys Thr Pro Arg Pro His Gly Gly Gly
165 170 175

Ser Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro Leu Gly
180 185 190

Page 182



eotf-seql
tys Leu Glu Leu ser Gly Cys Glu GIn Gly Leu His Glu Ile Lys Leu
195 200 205

Leu Gly Lys Gly Thr ser Ala Ala Asp Ala val Glu val Pro Ala Pro
210 215 220

Ala Ala val Leu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr Ala Trp
225 230 235 240

Leu Asn Ala Tyr Phe His Gln Pro Glu Ala Ile Glu Glu Phe Pro Val
245 250 255

Pro Ala Leu His His Pro val Phe Gln Gln Glu Ser Phe Thr Arg GlIn
260 265 270

val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val Ile ser
275 280 285

Tyr GIn GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr Ala Ala
290 295 300

val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile Pro Cys
305 310 315 320

His Arg val val ser Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly
325 330 335

teu Ala val Lys Giu Trp teu Leu Ala His Glu Gly His Arg Leu Gly
340 345 350

Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser Leu Glu
355 360 365

His His His His His His

370
<210> 142
<211> 1189
<212> DNA

<213> artificial

<Z220>
<223> DNA sequence encoding sSBiP- Glycoprotein GPZ from Junin virus-
SNAPTike-Histag for expression in SZ cells

<400> 142

atgaagttat gcatattact ggccgtcgtg gectttglttg goctcteget cgggagatct 60
geattcttct cctggicgtt gacagactca tccggcaagg atacccctgg aggetacige 120
ctggaagagt ggatgctcgt ggcagcecaag atgaagtgct tcggcaacac tgetgtggec 180

Page 183



aagtgcaact
aagaacgcta
acaatcaacg
agtgtccctt
cactcgttge
cgtaacgact
tcggacaggce
aagcgcacca
ctgcacgaga
gcceecagecy
gecracttic
gtgtteccage
trcggagagg
gccgeegtga
gtggtgtcta
ctgetggeec
gcgecagggt
<210>
<211>
<212>
<213>

<220>
<223>

143
374
PRT

tgaaccatga
tcaagacecet
ccctgatctc
actgcaacta
caaggtgetg
ggatcttygga
agggtaagac
ccctggatag
tcaagcetget
ccgtgctggy
accagectga
aggagagctt
tcatcagceta
aaaccgeect
gcretgycye
acgagggcca

ccctggagea

artificial

ctcggagttc
gaacgatgag
ggacaacttg
cacgaagttc
gttgatcaag
gagtgacttc
tccgoggecy
ccctetyggge
gggcaaagga
cggaccagag
ggccatcgag
tacccgecay
ccagcagctg
gagcggaaat
c€gtggggage
cagactggge

tcatcatcat

SNAPTike-Histag]

<400> 143

i

eo1F—seq1

tgtgacatgt
actaagaagc
ttgatgaaga
tggtacgtca
aacaacagct
ttgatctecy
cacggcggay
aagctggaac
acatctgecg
ccactgatgce
gagtrcccty
grgctgtgga
gcegecctgg
cecegtgecea
tacgagggcy
aagcctggge

catcattgat

Arg Ser Gly Thr Phe Thr Trp Thr Leu Ser Asp
5

10

Thr Pro Gly Gly Tyr Cys Leu Thr Arg Trp Met
20 25

Leu Lys gys Phe Gly Asn Thr
5

40

Ala val Ala Lys

Asp Glu Glu Phe Cvs Asp Met Leu Arg Leu Phe
55

50

tgaggcetgtt
aagtgaacct
acaagatcag
accacacact
acttgaacat
agatgetgag
gtagcaaaga
tgtctggdty
ccgacgccgt
aggeceaccge
tgccageect
aactgctgaa
ccggcaatcc
ttctgatecec
ggcregeegt
tgggtectge

gacgggccc

Ser Glu

Leu Ile

30

Asn
45

Cys

Asp Phe

60

Page 184

cgattacaac
gatggggcag
ggaactgatg
ctccggacaa
ctccgacttc
caaggagtac
ctgcgaaatg
cgaacaggge
ggaagtgect
ctggetcaac
gcaccaccca
agtggtgaag
cgccgecacc
ctgecaccgg
gaaagagtgy
aggtataggc

Aamino acid sequence of fusion protein [JUN.ectoGPZ-

Gly Lys Asp
15

Glu Ala Glu

Gly Lys His

Asn Lys Gln

240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1189



Ala

65

Asn

His

Trp

Trp

ASp

Glu

Ser

Lys

Leu

Ala

225

t.eu

Pro

val

Tyr

val
305

Ile

LYyS

Leu

Tyr

Leu

130

Ile

Tyr

Lys

Leu

Gty

210

Ala

Asn

Ala

Leu

Gin

290

Lys

Gin

Ala

Arg

Leu

115

val

Glu

Met

ASp

Glu

195

Lys

val

Ala

Leu

Trp

Gln

Thr

Arg

val

ASD

100

ASn

Ser

Gin

Glu |

Cys

180

Leu

Gly

Leu

Tyr

His

260

Lys

Leu

Ala

Ley

AsSh

85

Ile

His

Asn

Glin

ser

Thr

Gly

Phe

245

His

Lel

Ala

Leu

Lys
Ala
Met
Thr
Gly
Ala
156
Glin
Met
Gly
Ser
Gly
2

His
Pro
Leu

Ala

ser
310

Ala

Leu

Gly

Thr

Ser

135

ASD

Gly

Lys

Cys

Ala

215

Pro

GIn

val

Lys

Leu

295

Gly

Glu

Ile

Tle

Thr

120

Tyr

ASN

Lys

Arg

Glu

200

Ala

Glu

Pro

Phe

val

280

Ala

Asn

Ala

Asn

Pro

105

Gly

Leu

Met

Thr

Thr

185

Glin

ASp

Pro

Glu

Pro

eolf-seql
Gln Met Ser

Asp

90

Tyr

Arg

Asn

Tle

Pro

170

Thr

Gly

Ala

Leu

Ala

250

Gln

Lys

Asn

val

75

Gln

Cys

Thr

Glu

Thr

155

Arg

Leu

Leu

val

Met

235

Ile

Glu

Phe

Pro

Pro
315

Leu

Asnh

Ser

Thr

140

Glu

Pro

ASp

His

Glu

220

Gin

Glu

Ser

Gly

Ala

300

Ile

Page 185

Ile
Ile
TYr
Leu
125
His
MetT
His
Ser
Glu
205
va'l
Ala
Glu
Phe
Glu

Ala

Leu

Gin

Met

Ser

110

Pro

rhe

Leu

Gly

Pro

190

Ile

Pro

Thr

rhe

Thr

270

val

Thr

Ile

Ley

95

LYS

Lys

Ser

Gin

Gly

Leu

Lys

Ala

Ala

Pro

255

Ag

Ile

Ala

Pro

Ile

80

Asn

Tyr

cys

ASp

Lys

160

Gly

Gly

Leu

Pro

Gin

Ser

Ala

Cys
320



His Arg val val

Leu Ala val Lys

Lys Pro Gly Leu

His His His His

370

<210>
<211>
<212>
<213>

144

BNA

<220>
<223>

1189

325

340

artificial

360

His His

eolf-seql

330

350

365

SNAPlike-Histag for expression in 52 cellis

<400> 144
atgaagttat

gcattcttct
ctggaggaat
aagtgtaacc
aagaacgcaa
accgtgaacg
agcatccctt
cacacgctge
aggaacgact
gctgagagge
aagcgcacca
ctgcacgaga
geeoeagecyg
gccractite
gtgttccage
Tteggagagy
gccgecgtga
gtggtgtcta

gcatattact
catggtcgct
ggatgttgat
agaaccatga
tcaagacect
cettgatctce
actgtaatta
caaggtgttg
ggatcttgga
aaggcaagac
ccoctggatag
traagctget
ccgrgetygy
accagcctga
aggagagert
tcatcageta
aaaccgecet

gctetggege

ggccgtegty
gaccgactcc
cgcagccaag
ctcagagttc
caacgatgaa
ggataacttg
cacgaagttc
gttgatcagg
gagtgatcac
CCCgeygeey
ccctctggyge
gggcaaagga
cggaccagag
ggccatcgag
tacccgecag
ccagcagetg
gagcggaaat

€gtggggggc

gcctttgttg
tccggcaagy
atgaagtgct
tgtgatatge
tcgaagaagg
tfaatgaaga
tggtacgtca
aacggaagtt
ctcatctcgg
cacggceggag
aagctggaac
acatctgecg
ccactgatgc
gagrrcooty
gtgctgtgga
gcegeoctgy

cccgtgecca

tacgagggcg

geectctogot
acatgccagg
tcggcaacac
tgaggecltatt
agatcaacct
acaagatcaa
accatacect
acctcaacac
agatgttgag
gtagcaaaga
tgtctgogty
ccgacgecgr
aggccacegce
Tgocagoect
aactgctgaa
ccggeaatce
ttctgatece

ggctcgcegt

Page 186

Ser ser ser Gly Ala val Gly Gly Tyr Glu ggg Gly

Glu Trp Leu Leu Ala His GTu Gly His Arg teu Gly
345

Gly Pro Ala Gly Ile Giy Ala Pre Gly Ser Leu Glu

cgggagatct
aggtractgt
cgctgteget
cgactacaac
gctaagcecag
ggagctaatg
gacagggcag
ctcggagttc
taaggaatac
ctgcgaaatg
cgaacaggyc
ggaagtgcct
ctggotcaac
gcaccaccca
agtggtgaag
cgcogecace

ctgccaccgy

gaaagagtgg

DNA sequence encoding ssBiP-Glycoprotein GP2 from Machupo virus-

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

1620
1080



eo]f-seql

ctgetggece acgagggeca cagactggge aagcectggge tgggtectge aggtataggc 1140
gcgecagggt ccctggagea teatcatcat catcattgat gacgggecc 1189
<210> 145

<211> 374

<212> PRT

<213 artificial

<220>

<223> Amino acid sequence of fusion protein [MAC.ectoGP2-
SNAPTike-Histag]

<400> 145

Arg Ser Ala Phe Phe Ser Trp Ser Leu Thr Asp Ser Ser Gly Lys Asp
1 5 10 15

Met Pro Gly Ggy Tyr Cys Leu Glu Glu Trp Met Leu Ile é}a Ala Lys
2 25 0

Met Lys Cys Phe Gly Asn Thr Ala val Ala Lys Cys Asn GIn Asn His
35 40 45

ASp Egr Glu Phe Cys Asp Met Leu Arg iLeu Phe Asp Tyr Asn Lys Asn
55 60 :

Ala ITe Lys Thr Leu Asn Asp Glu Ser Lys Lys Glu Ile Asn Leu Leu
65 70 75 80

Ser Gln Thr val Asn Ala Leu Ite Ser Asp Asn Leu Leu Met Lvs Asn
85 a0 g5

Lys Ile Lys Glu Leu Met Ser Ile Pro Tyr Cys Asn Tyr Thr Lys Phe
1060 105 110

Trp Tyr val Asn His Thr Leu Thr Gly GIn His Thr Leu Pro Arg Cys
115 120 125

Trp Leu Ile Arg Asn Gly Ser Tyr Leu Asn Thr Ser Glu Phe Arg Asn
130 135 140

Asp Thp Tle Leu Glu Ser Asp His Leu ITe Ser Glu Met Leu Ser Lys
145 150 155 160

Glu Tyr Ala Glu Arg Gln Gly Lys Thr Pro Arg Pro His Gly Gly Gly
165 170 175

Ser Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro Leu Gly
180 185 190
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eolf-seql

Lys Leu Glu Leu Ser Gly Cys Glu Gin Gly Leu His Glu Ile Lys Leu
195 200 205

Leu Gly Lys Gly Thr Ser Ala ala Asp ala val Glu val Pro Ala Pro
210 215 220

Ala Ala val Leu &ly Gly Pro Glu Pro Leu Met Gln Ala Thr Ala Trp
225 230 235 240

Leu Asn Ala Tyr Phe His Gln Pro Glu Ala Ile Glu Glu Phe Pro val
245 250 255

Pro Ala Leu His His Pre val Phe GIn Gln Glu Ser pPhe Thr Arg Gin
260 265 270

val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val Ile Ser
275 280 285

Tyr Gin Gln Leu Ala Ala Leu Ala Gliy Asn Pro Ala Ala Thr aAla Ala
290 295 300

val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile teu Ile Pro Cys
305 310 3135 320

His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly
325 330 335

Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly HWis Arg Leu Gly
340 345 350

Lys Pro Gly Leu Gly pro Ala Gly ITe Gly Ala Pro Gly Ser Leu Glu
355 260 365

His His His His His His

370
<210> 146
<211> 1189
<212> DNA

<213> artificial

<220>
<223> DNA sequence encoding ssBiP-Glycoprotein GP2 from Guanarito
virus- SNAPTike-Histag FTor expression in $2 cells

<400> 146
atgaagttat gcatattact ggccgtcgtg goctttgttg goctcroget cgggagatct 60
gcattctica gttggtcget gtetgacccy aagggtaatg acatgccagg tggttactgr 120
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Ala

65

Thr

LYyS

Trp

Trp

Glu

145

Glu

Ser

Lys

Leu

Ala

225

Leu

Pro

val

TYr

val
305

Ile

His

Leu

Tyr

Leuy

130

Trp

Tyr

Lys

Leu

Gly

210

Ala

AsSh

Ala

lL.eu

Gln

290

LYS

Glu

Ser

l.ys

Ile

115

val

Ile

Gln

Asp

Glu

195

Lys

val

Ala

Leu

Trp

275

Gln

Thr

LyS

Ile

Glu

100

Asn

Ser

Leu

AsSp

Cys

180

Leu

Gly

Leu

Tyr

His

260

Lys

Ley

Ala

L.eu

Asn

85

Ile

His

Asn

Glu

Ser

Thr

Gly

Phe

245

His

l.eu

Ala

Leu

Asn
70
Ser
Ley
Thr
Gly
ser
150
GIn
Met
Gly
Ser
Gly
P
His
Pro
Leu

Ala

ser
310

Asn

Leu

Lys

LYS

ser

135

ASp

Gly

Lys

Cys

Ala

215

Pro

Gln

val

Lys

Leu

295

Gly

Gln

Ile

val

sar

120

Tyr

His

Lys

Arg

Glu

200

Ala

Glu

Pro

Phe

val

280

Ala

Asn

Thr

Ser

Pro

105

Gly

Leu

Leu

Thr

Thr

185

Gln

ASD

Pro

Glu

Gln

265

val

Gly

Pro

eoclf-seql

Lys Thr Ala
75

Asp Asn Leu
90

Tyr Cys Asn
Glu His Ser

Asn Glu ser
140

ITe Ala Glu
155

Pro Arg Pro
170

Thr Leu Asp
Gly Leu His

Ala val Glu
220

teu Met Gln
235

Ala Ile Glu
250

Gln Glu ser
Lys Phe Gly

Asn Pro Ala
300

val Pro Ile
315

Page 190

va'l

Leu

Tyr

Leuy

125

Asp

Met

HMis

Ser

Glu

205

val

Ala

Gy

Phe

Glu

285

Ala

Leu

Asn

Met

Thr

110

Pro

Phe

Leu

Gly

Pro

190

Ile

Pro

Thr

Phe

Thr

270

val

Thr

Ile

Met

Arg

95

Arg

Arg

Arg

Ser

Gly

Leu

LYS

Ala

Ala

Pro

255

Arg

Ile

Ala

Pro

Leu
80
Asn
Phe
Cys
Asn
Lys
160
Gly
Gly '
Leu
Pro
Trp
val
Gln
sSer

Ala

Cys
320
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eolf-seq]

ctgctggeoc acgagggoca cagactggge aagcctggge tgggtoctge aggtataggc 1140

gcgocagggt ccctggagea tcatcatcat catcattgat gacgggecc 1189
<210> 149
<211> 374
<212> PRT

<213> artificial

<220>
<223> Amino acid sequence of fusion protein [SAB.ectoGP2-
SNAPTike-Histag]

<400> 149
Arg Ser Gly Ile Phe Ser Trp Thr Ile Thr Asp Ala val Gly Asn Asp
1 5 10 15

Met Pro Gly Gly Tyr Cys Leu Glu Arg Trp Met Leu val zhr ser Asp
20 25 0

Leu Lys Cys Phe Gly Asn Thr Ala Leu Ala Lys Cys Asn Leu Asp His
35 490 45

Asp Ser Glu Phe Cys Asp Met Leu tys Leu Phe Glu Phe Asn Lys Lys
50 55 60

Ala TIle GTu Thr Leu Asn Asp Asn Thr Lys Asn Lys val Asn Leu Leu
65 70 - 75 80

Thr His Ser Ile Asn Ala Leu Ilie Ser Asp Asn Leu Leu Met Lys Asn
85 a0 95

Arg Leu Lys Glu Leu Leu Asn Thr Pro Tyr Cys Asn Tyr Thr Lys Phe
100 165 110

Trp Tyr val Asn His Thr Ala Ser Gly Glu His Ser Leu Pro Arg Cys
115 120 125

Trp Leu val Arg Ash Asn Ser Tyr Leu Asn Glu Ser Glu Phe Arg Asn
130 135 140

Asp Trp Ile Ile Glu Ser Asp His Leu Leu Ser Glu Met Leu Asn Lys
145 150 155 160

Glu Tyr Ile Asp Arg Gln Gly Lys Thr Pro Arg Pro His Gly Gly Gly
165 170 175

Ser Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro Leu Gly
180 185 190
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eolf-seq]

Lys Leu Glu Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile Lys Leu
195 200 205

Leu Gly Lys Gly Thr Ser ala Ala asp Ala val Glu val Pro Ala Pro
210 215 220

Ala Ala val Leu Gly Gly Pro Glu Pro Leu Met Gln Ala Thr Ala Trp
225 230 235 240

Leu Asn Ala Tyr Phe His GlIn Pro Glu Ala Ile Glu Glu Phe Pro val
245 250 255

Pro Ala Leu His His Pro val pPhe G1n G'ln Glu Ser Phe Thr Arg Gln
260 265 270

val Leu Trp Lys Leu Leu Lys vai val Lys Phe Gly Glu val Ile Ser
275 280 285

Tyr GIn Gln Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr Ala Ala
290 295 300

val Lys Thr Ala Leu Ser Gly Asn Pro val Pro ITe Leu Ile Pro Cys
305 310 315 320

His Arg val val Ser Ser Ser Gly Ala val G]y.G!y Tyr Glu Gly Gly
325 330 335

Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu Gly
340 345 350

Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser Leu Glu

His His His His His His

370
<210> 130
211> 2774

<212> DRA
<213> artificial

<220>
<223> DNA sequence encoding BiPlike- SNAPlike-proTevl-C protein of
Hepatitis E virus- proTEVZ2-Histag Tor expression in $2 cells

<400> 150
atgaaactat gtattctact tgcagttgtt gcogttcgtag gattgtcctt acctacaget 60
ctggcaagat ctgacaaaga ctgcgaaatg aaaagaacta cattggattc accacttggyg 120
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cagcaggata
attcaggatt
cggccttttt
tatgatcaga
tttgtcaaty
acccttgatg
ccecteegty
aattataata
tgcatctcaa
gtcctogeac
gctcacactt
ttccaatcaa
tacccgggag
cactaatgac
<210>
<211>

<212>
<213>

151
899
PRT
arti

<220>
<223>

agggtatagc
atgataacca
ctgtecticg
ctacctatgg
ttgctactgg
ggcgeccact
gcaagctctc
ctactgceag
cctacactac
ctcactctgce
ttgatgattt
ctgttgctga
agaatctata

cggt

ficial

tatcccacat
acatgagcag
tgctaatgat
cteotctact
tgcccagggyg
tatgactatc
cttctggyay
tgaccagatt
taatcttgga
gttggceget
ctgcectgag
gctacagegt

trttcaaggg

eolf-seq]

gatattgatc
gatcgtccca
gtyctatggce
aatccecatgt
gtatctegcet
cagcagtatt
gceggtacca
ttaattgaga
tetggeectg
ttagaggaca
tgccgtacac

cttaaaatoa

cccggeggag

Az sequence of fusion protein

ttggtgagtc
cceccttctec
titcacttac
atgtctctga
ctctggacty
ctaagacttt
ctaaggccgg
atgcagctgg
tttctattic
ctgttgacta
tcggecttca

aggtgggtaa

gtagtcacca

[sNAPTike-proTEVI-HEV.C~proTEVZ~Histag]

<400> 151

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg
1 5 10

Leu Gly Lys

Leu Leu

35

Lys

Ala Pro Ala

50

Ala
65

Trp Leu

pro val Pro

Lety Glu

20

Le

Gly Lys Gl

Ala val Le

Asn Ala

70

Ala teu Hi

85

TYyr

U Ser Gly

Ser
40

y Thr

u Gly Gly

55

rhe His

5 His Pro

Cys Giu Gin

25

Ala Ala

Pro Glu Pro

Gin Pro

75

Phe Glin

90

va'l

Thr Thr

Asp Ala

Glu Ala

et Asp

His
30

Gy Leu

val Glu

45

Ley
60

Met G

Ile Glu

Gin Glu Ser
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ccgtgtigtc
tgctcectet
agcagctgag
taccgtgaca
gtcrtaaagtc
ctttgtictg
ctacccttat
tcaccgtgta
tgctgteggt
tcetgetogt
gggtrgiget
aactcgggag

tcatcaccat

Ser Pro

15

Glu
val Pro
Thr

Ala

Phe
80

Glu

phe Thr

95

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2774



Arg

Ile

Ala

Pro

145

Gly

telu

Leu

Met

phe

225

Ala

Gly

FPro

Ala

Ala

305

Ser

ASDP

Ser
Ala
130
Cys
Gly
Gly
Gly
Phe
210
Leu
Gly

Gly

Tyr

Trp
Ala

THr

val

Tyr

115

val

His

Leu

Lys

Phe

Gln

Gly

Ile

275

Ala

AFY

Pro

val

Leu
100
Gin
Lys
Arg
Ala
Pro
180
Gly
Cys
Leu
Pro
Phe
260
His
Gly
Asp

Ala

Pro
340

Trp

Gln

Thr

val

val

165

Gly

Ser

Ser

Phe

Ser

245

Trp

Pro

Ala

Gln

Gly

val

Lys

Leu

Ala

val

159

LYyS

Leu

Glu

val

Ley

230

Gly

Gly

Thr

Arg

sSer

310

Ala

Pro

Leu

Ala

Leu

135

Ser

Glu

Gly

Ash

His

215

val

Arg

Asp

Asn

Pro

295

Glin

Ser

Asp

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Gly

Phe

Arg

Arg

Pro

280

Arg

Arg

Pro

val

Lys

105

Leu

Gly

ser

Leu

Ala

185

Tyr

Asp

Leu

Arg

Iie

265

rPhe

Gin

Pro

Lel

345

eolf-seql

Ala

Asn

Gly

ieu

170

Gly

Phe

Ala

Pro

Gly

Asp

Ala

Pro

Ala

Thr
330

Gly
Pro
Ala
155

Ala

GlIn

Thr

MetT

235

Arg

Ser

Pro

Ala

Thr

315

Ala

val val Lys

ASh

val

140

Val

His

Gly

Ser

Met

220

Leu

Arg

Gin

Asp

Arg

Ser

va'l

ser Arg Gly
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Phe

Pro

125

Pro

Gly

Glu

Ala

AsSp

Arg

Pro

Ser

Pro

Ile

285

Pro

Ala

Ala

Ala

Gly

Ala

Ile

Gly

Gly

Pro

190

Ile

Ser

Ala

Gly

Phe

270

Pro

Leu

Arg

Pro

ile
350

Glu

Ala

l.eu

Tyr

His

175

Gly

Asn

Arg

Pro

Gly

Ala

Ala

Gly

Arg

Ala

335

Ley

val

Thr

Ile

Glu

160

Arg

Ser

AsSh

Ala

Pro

240

Ala

Leu

Alta

Ser

ATgG



Arg

Leu

385

Tyr

val

Gln

Thr

ITe

465

Glu

Leu

Thr

Asn

Ser

545

Thr

Thr

Asn

GlIn

Thr

370

GIn

Ala

Pro

Thr

Thr

Cys

Gly

Leu

530

Ala

Thr

Asn

Leu

TYr

355

AsSnh

ASD

Gin

Asn

Thr

435

val

Ser

ser

Ile

Ala

515

Thr

Arg

Thr

Gy

Ala

ASh

Leu

Gly

Tyr

Ala

420

Thy

Arg

Glu

Gly

His

500

Leu

Pro

Ala

val
580

ASp

Leu

va'l

Thr

Thr

Ile

Arg.

val
485
Gly
Gly
Gly
Lys
Ala
565

Gly

Thr

ser

Leu

AST

390

val

Gly

Pro

Leu

Leu

470

Ala

Ser

Leu

Asn

Leu

550

Thr

Glu

L.eu

Thr

Tyr

375

Thr

val

Gly

Thr

val

455

Glu

Pro

Leu

Thr

535

Arg

Arg

val

Leu

Ser

360

Ala

His

Arg

TYr

Ser

440

Gin

Tyr

Glu

va'

Asp

ASh

Arg

Phe

Gly

Gly

Pro

Ala

Ile

Ala

Pro

Arg

Gy

Asn

505

Phe

Thr

Gly

Met

Arg

Gly

eolf-seql

Leu Thr Ser

Pro

Met

Thr

410

Ile

Asp

Gly

Asn

Ala

450

Ser

Ala

Arg

Pro

Gly

Ley

Ala

395

Ile

ser

Met

Ile

Gin

475

Thr

Tyr

Lew

val

555

Asp

Ile

ser

380

Thr

Arg

Ile

Asn

Ala

460

Gly

ser

Thr

Glu

Ser

540

Gly

Ley

Ala

Leu Pro Thr
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Thr

365

Pro

Glu

Tyr

Ser

Ser

445

Ser

Trp

Gly

Asn

Leu

525

Arg

Thr

His

Leu

Glu

Ile

Leu

Ala

Arg

Phe

430

Ile

Glu

Arg

Leu

Thr

510

Glu

Tyr

Ala

Phe

Thr

590

Leu

Ala

Leu

Ser

Pro

415

Trp

Thr

Leu

sar

val

495

Pro

Phe

Ser

Glu

Thr

575

Leu

Ile

Thr
Pro
Asn
400
Leu
Pro
ser
val
val
480
Met
Tyr
Arg
Ser
Leu
560
Gly

Phe

Ser



ser

ASp

va'

Pro

val

Lys

Lys

Ala

ser

785

Ser

val

val

Ala

610

Glu

Lys

val

Ser

Leu

690

Ser

val

val

Thr

Gly

770

ASpP

Thr

Giy

Asp

595

Gly

Pro

Gly

Ile

Pro

675

Trp

Ser

Thr

rhe

755

Thr

Gln

Tyr

val

Tyr

Gly

The

Gin

660

Ala

Leu

Thr

Thr

l.eu

740

rhe

Thr

Ile

Thr

Lay

820

Pro

Glin

val

Ala

645

Asp

Pro

ser

Asn

Gly

ASD

val

Lys

Leu

Thr

805

Ala

Ala

teu Phe
615

Lys Leu
630

Ite Pro
TYr Asp
Ser Arg
teu Thr

695

Pro Met
710

Ala Gln
Gly Arg
Leu Pro
Ala Gly
Ile Glu
750

Asn Leu

Pro His

Arg Ala

600

TYF

Tyr

His

Asn

Pro

680

Ala

Tyr

Gly

Pro

Leu

760

Tyr

Asn

Gly

Ser

His
840

ser

Thr

Asp

Gin

665

rhe

Ala

val

val

Ley

745

Arg

Pro

Ala

Ser

Ala

825

Thr

eolf-seql

ATy

ser

Ile

650

His

Ser

Glu

ser

Ser

730

Met

Gly

TYr

Ata

Gly

810

Ley

Phe

Pro

val

635

ASp

Glu

val

Tyr

715

Arg

Thr

Lys

Ash

ala

ASp

val

620

Glu

Leu

Gin

Leu

ASp

700

Thr

Ser

Iie

Leu

Tyr

780

His

val

Ala

Asp
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605

val

Asn

Gly

ASD

Arg

Gln

val

Leu

Gin

Ser

765

Ash

Arg

Ser

Leu

Phe
845

ser

Ala

Glu

Arg

Ala

Thr

Thr

Asp

Gin

756

phe

Thr

va'l

Ile

Glu

830

Cys

Ata
GIn
Ser
655
Pro
ASh
Th
Phe
Trp
735
Tyr
Trp
Thr
Cys
Ser
815

ASD

Pro

Asn

Gln

640

Arg

Thr

ASp

Tyr

val

720

Ser

ser -

Glu

Ala

Ile

800

Thr



eoltf-seql
Ccys Arg Thr Leu Gly Leu GlIn Gly Cys Ala Phe GIn Ser Thr val Ala
850 855 860

Glu Leu Gln Arg Leu Lys Met Lys val Gly Lys Thr Arg Glu Tyr Pro
865 870 875 880

cly GTu Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His His

885 890 895
His His His
<210> 152
<211> 51
<212> DNA
<213> artificial
<220>
<223> DNA encoding biPlike sequence
<400> 152

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt a

<210> 153

<211> 17

<212> PRT

<213> artificial

<220>

<223> Amino acid of BIPTike sequence

<400> 153

Met Lys Leu Cys Ile Leu Leu Ala val val ala pPhe val Gly Leu Ser
1 5 10 _ 15

Leu
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