<110>
<120>
<130>

<150>
<151>

<150>
«<151>

<160>
<170>

. <210>

<211>
<212>
<213>

<400>

INSTITUT PASTEUR

eolf-seql
SEQUENCE LISTING

MULTIPLEX IMMUNQ SCREENING ASSAY

362844030751

US 61/642,924
2012-05-04

EP2012/074986
2012-12-10

179

PatentIn version
1

238

PRT

homo sapiens

1

Met Leu Gly GIn Pro Ala
1

Glin val

Asp Lys

Lys Leu

50

Lteu Gly

65

Ala Ala

Leu Asn

5

Leu Ala val Arg
20

Asp Cys Glu Met
35

Glu Leu Ser Gly

Lys Gly Thr Ser
70

val Leu Gly Gly
85

Ala Tyr Phe His
100

Pro Ala Leu His His Pro

val Leu

115

Trp Lys lLeu Leu

130

Tyr GIn

145

val Gly

GlIn Leu Ala Ala
150

Gly Ala Met Arg
165

3.5

Pro

Thr

Lys

Cys

Ala

Pro

Gln

val

Lys

135

Ley

Gly

Leu

val

Arg

40

Glu

Ala

Glu

Pro

Phe

120

val

Ala

ASnh

Glu

Cys

25

Thr

Glin

ASp

Pro

Glu

105

Gln

val

Gly

Pro

Arg

10

Asp

Thr

Gly

Ala

Leu

90

Ala

Gln

Lys

Asn

val
170

pPage 1

Phe

Leu

Leu

Leu

val

75

Met

Ite

Glu

rhe

Pro

155

Pro

Ala

val

ASp

His

60

Glu

Gin

Glu

Ser

Lys

Ile

Ser

Leu

Ser

45

Glu

val

Cys

Glu

Phe

125

Glu

Ala

Leu

Arg

Gly

30

Pro

Iile

Pro

Thr

Phe

110

Thr

val

Ala

Ile

Arg

15

Lys

Leu

Lys

Ala

Ala

95

Pro

Arg

Ile

Arg

Pro
175

Pro

Met

Gly

L.eu

Pro

80

Trp

val

Glin

Ser

Ala

160

Cys



His Arg val val Cys Ser Ser Gly Ala

Leu Ala val Lys Glu Trp Leu Leu Ala
195 200

180

185

Lys Pro Gly Leu Gly Gly ger Ser Gly
15

225

210

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

<220>
<223>

<400>

2

193
PRT
artificial

Gly Ala Gly Ala Thr ggg Gly ser Pro

Amino acid sequence of SNAP

2

Arg Ser Asp
1

teu

Lys

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Gly

L.eu

Pro

50

Trp

val

GIn

ser

Ala

130

Cys

Gly

Lys

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Leu

20

Gly

Ala

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Asp
5
Glu
Lys
va'l
Ala
l.eu
85
Trp
Gln
Thr

val

val

Cys

Leu

Gly

Leu

Lys

Leu

Ala

val

150

Lys

Glu

Ser

Thr

Gly

55

His

Leu

Ala

L.eu

135

Ser

Glu

Met
Gly
ser
40

Gly

Pro

Leu

Ala

120

Ser

Ser

Trp

Lys

Cys

25

Ala

Pro

Glin

val

Lys

Leu

Gly

Ser

Leu

eolf-seql

val Gly Asn

His

Leu

Pro

Arg

10

Glu

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Glu

Ala

Ala
235

Thr

GIn

Asp

Pro

Glu

75

GIn

val

Gly

Pro

Ala
155

Gly

Gly

Gly

Thr

Gly

Ala

Leu

60

Ala

Gin

Lys

ASnh

val

140

val

l.eu Ala His

pPage 2

Tyr

His

205

Ala

Arg

Leu

Leu

val

45

Met

ard

Glu

Phe

Pro

125

Pro

Gly

Glu

Ser Gly Gly
190

Arg

Trp

Asn

ASp

His

30

Glu

Gin

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Leu

Leu

Ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

Gly

Lys

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg



eolf-seq]

165 170

175

Leu Gly Lys Pro Gly Leu Gly Pro égg Gly 1le Gly Ala Pro Gly Ser

180
Leu
<210> 3
<211> 404
<212> DNA
<213> Dengue virus 1
<400> 3
taggcgegoe agggtccocctyg gagggagotg gcegggtctct
atgtgatgtg cacaggctca tttaagctag agaaggaagt
ctgtcctagt gcaggttaaa tacgaaggaa cagatgcgcec
cccaagatga gaaaggagtg acccagaatg ggagattgat
ctgacaaaga aaaacCaatc aacattgaga cagaaccacc
tagtaggggce aggtgaaaaa gctttgaaac taagctggtt
ggaaaggagg tggccatcac catcaccatc actgatgacc
<210> 4
<211> 404
<212> DNA
<213> Dengue virus 2

<400> 4
taggcgegce agggtcccty gagggaggtg gcgggtctct

attctatgtg tacaggaaag tttaaagttg tgaaggaaat
caatagtict cagagtacaa tatgaagggg acggttctcc
taatggattt ggaaaaaaga catgtcttag gtcgcttgat
cagaaataga cagcccagic aacatagaag cagaacctcc
ttataggagt agaaccggga caactgaagc tcagctggtt
gccaaggagg tggcecatcac catcaccatc actgatgacc
<210> 5

<211> 401

<212> DNA

<213> Dengue virus 3

<400> 5
taggcgcgece agggtccctg gagggaggtyg gcgggtctga

caatgtgctt gaataccttt gtgttgaaga aagaagtctc
tactcattaa ggttgagtac aaaggggaag atgcaccttg
aggatggaca agggaaagcc cacaatggta gactgatcac

agaaggagga gcctgtcaac attgaggcetg aacctecttt
Page 3

190

gactttaaaa
ggctgagacc
atgcaagatc
aacagccaat
ttttggtgag
caagaaagga

agtt

acagctcaaa
agcagaaaca
gtgcaagatc
cacagtcaac
attcggagac

taagaaagga

ggtt

actcaagggg
cgaaacgcag
caagattect

agccaaccca

tggggaaage

gggatgtcat
cagcatggaa
cccttttega
cccatagtta
agctacatca

agcagcatag

ggaatgtcat
caacatggaa
ccttttgaaa
ccaattgtta
agctacatca

agttccattg

atgagctatg
catgggacaa
ttctccacag
gtggttacta

aacatagtga

60
120
180
240
300
360
404

60
120
180
240
300
360
404

60
120
180
240
300



ttggagttgg
agggaggtygg
<210> 6

<211> 401
<212> DNA
<213>

<400> 6
taggcgegec

cgatgtgctc
cagtggtgaa
gagatgtaaa
ataccaacag
taggtgtigg
agggaggtgg
<210> 7

<211> 398
<212> DNA
<213>

<400> 7
taggcgcgcec

aggctttcaa
tgcagtacac
acgacctaac
ccaacgctaa
gcagaggaga
gaggtggcca
<210> 8

<211> 410
<212> DNA
<213>

<400> 8
taggcgegec

catcctracaa
atggcactgt
tagtagctga
tcgectcaac
acattatcgt

caataggaaa

agacaaagcc

ccatcaccat

Dengue virus 4

agggteccctyg
aggaaagttc
agtcaagtat
taaggaaaaa
tgtgaccaac
gaacagtgca

ccatcaccat

west Nile virus

aggaggtggc
grttcttggg
tggcacggat
gccagtgggce
ggtcctgatt
acaacagatc

tcaccatcac

agggtccctg
aatgtgcact
tgtgatgcag
tgatcttaca
caatgatgat
tgggacagga
gggaggtggc

ttgaaaatta

caccatcact

gagggaggtg
tcaattgaca
gaaggtgctg
gtggttgggc
atagaactgg
ttgacactcc

caccatcact

gggtctcagt
actcccgeag
ggaccttgca
agattggtca
gaattggaac
aatcaccatt

catcactgat

vellow fTever virus

gagggaggty
gacaaaatgt
gtgaaagtgc
gcggcaatca
gaagtgctga
gattcacgtc

catcaccatc

eolf-seql

actggtacaa

gatgaccggt

gcgggtctag
aagagatggc
gagctccgtyg
gtgtcatctce
aacccccctt
attggttcag

gatgaccggt

tgaagggaac
acacaggtca
aagttcctat
ctgtcaaccc
caccctttygg
ggcacaagtc

gaccggtt

gcgggtctte
cttttgtcaa
caaaaggagc
ataaaggcat
ttgaggtgaa
tcacttacca
accatcactg

Page 4

gaagggaagc
t

aatcaaggga
agaaacacag
taaagtcccce
atccaccect
tggggacagt
gaaaggaagt
t

aacctatggc
cggcactgtyg
ctcgtcagtg
ttttgtttca
agactcatac

tggaagcage

agctttgaca
gaacccaact
cccctgcaag
tttggttaca
cccacctttt
gtggcacaaa

atgaccggtt

tcgattggga

atgtcataca
catgggacaa
atagagatac
ctagctgaga
tacatagtca

tctattggea

gtctgttcaa
gtgttggaat
gcttcattga
gtggccacgy
atagtggtgg

attggcaaag

ctcaagggga
gacactggcc
attccagtga
gttaacccca
ggagacagct
gagggaagct

360
401

60
120
180
240
300
360
401

60
120
180
240
300
360
398

60
120
180
240
300
360
410



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

<400>

taggcgegee agggtcectg
gcatgtgtac
ttgtcattga
tcgcgagect
cggcttecag
atatcgtggt

cgctgggcaa

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

<400>

gcgcgecagg aggtggeggg
cagcgttcac
tacagtacgc
aaactctgac
agaactctaa
gagtcgggga
gaggtggcca

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

<400>

gcgcgecagg aggtggcggg
ggatgtcett
aagttacaac
cagaaaaccg
tgttggtgga
ataaacttac

accatcacca

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

9
410
DNA

eolf-seql

Japanese encephalitis virus

9

10
397
DNA
Zika virus

10

11
385
DNA

agaaaaattc
actctrcectac
caatgacatg
tgccaactca
tggaagggga
gggaggtgge

attcaccaag
agggacagat
cccagttggg
gatgatgctg
gaagaagatc

tcaccatcac

gagggaggtyg
tcgttcgega
tctgggagtg
actcctgttg
aaggtgctgg
gacaagcaga

catcaccatc

tctettagat
atcccggetg
ggaccctgea
aggctgataa
gaacttgatc
acccatcact

catcactgat

wesselbron virus

11

12

397

DNA

Rocio virus

tgctaagcaa
tgoagctceg
tggaagegtc
gatcagtcca
ataccactgg

tcactgatga

ctcatcctga
ccagttgaga
tgcagaattc
atcacaacca
ccatttggag
caaagatcag

ccggt

gcgggtretge
aaaatccgge
atggceectg
ggcggctggt
tcgagatgga
tcaaccacca

accatcactg

tgaagggcgt
aaacactgca
aggttccage
ccgctaaccce
caccatttyg

ggcacaggag
gaccggt

aaggttcaac
cagaccatgg
cagtgattgce
atcctattge
agagttacat

gaagcaccat

Page 5

tctgaaaggce
ggacactggt
caaaattccg
gacagtgaac
acccecettce
ttggcacaga

atgaccggtt

gtcatactcc
cgggacagtc
tcagatggceg
tgtaatcact
ggactcttac

tggcagcacc

ctactcaatg
aacagcagtg
agcagattcce
tgcgtcaaac

catcgttggt

cgggaatgga

acaacctatg
cacggaacag
attgtctecg
ccctttgteg
ggagactcct

gctggaagea

ttgtgtaccg
acagtggagg
gtggacatgc
gaaagcactg
attgtcatag

attggaaaag

tgcaaaagag
atgcagataa
atggcgggaa
aatgatgaag
aatggagatg
ggtggceatc

60
120
180
240
300
360
410

60
120
180
240
300
360
397

60
120
180
240
300
360
385



<400>

i2

gcgegecagg
acaaatttgce

tacagtacgce

atgatctcac

cggcacaaaa

gtacaggtcc

gaggtggcca

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

<400>

gcgcgccagg aggtggeggg

13
397
DNA

aggtggcggg
ttttgccaad
tggttctgat
tcccateggad
aattttgatt
caaccaggtg

tcaccatcac

tctctcaaaa
aacccagttg
gggccatgea
cgattggtga
gaactcgagc
aaataccagt

catcactgat

Murray encephalitis virus

13

aaaaatttac

tgcagtacac

atgacatgac

ccaatgctaa

gcaggggaga
gaggtggcca

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

<400>

14
397
DNA

tttctcaaad
cgggagtgat
gcctgtegga
agttctggtg
caagcagatc

tcaccatcac

tctttgaaac
aatccagccg
ggaccatgca
agaatggtga
gagattgaac
aatcaccact

catcactgat

eolf-seql

tcaaagggtc
acacaggaca
ggattccaat
cggtcaatcce
ccecctttgg
ggcataagtc

gaccggt

tgaaaggaac
acaccggaca
aaattccaat
cagctaatce
cacccttegg

ggcataagga
gaccggt

Saint-Louis encephalitis virus

14

gcgcgecagyg aggtggeggg tctgttaaaa

ctgettteac

tgcagtacac

tggacttgac

Cgaacaacaa

gaagaggcac

gaggtggcca

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

<220>
<223>

<400>

15
579

DNA' o
artificial

cttcagcaag
tggaagcaac
accagttgga
ggtcatgatc
cacccagatc

tcaccatcac

aaccctgetg
ggaccatgcc
agactggtca
gaagttgaac
aactaccact

catcactgat

tcaaggggac
acacagggca
gggttcccat
cggtcaatcc
caccctttgg
ggcacaaaga

gaccggt

aacatacctg
cggcacaatc
caccatgacc
atttgttcce

gacatccttc

tggtagtgtg

cacttatggg
tggcacggta
atcctctgta
atatgtagct
agactcatac

gggtagttca

gacatatggt
tgggacagtyg
ttctgtgact
ctttattagce

cgactcttac

gggaagcagc

DNA encoding original SNAP (normal G/C content)

15

Page 6

atgtgcaagg
gtgacggagg
gagaacctac
tcatccgaga
atactggtgg

atcggaaaag

atgtgcacag
gtactagaac
gcaagtctca
tcatcaactg
attgtggtag

attggcaaag

atgtgtgact
atcgtggaac
gcaaacctca
acagggggag
atcgtegteg

attgggaagg

60
120
180
240
300
360
397

60
120
180
240
300
360
397

60
120
180
240
300
360
397



agatctgaca
gaactgtctyg
gccgecgacy
atgcaggcca
cctgtgecag
tggaaactgce
ctggecggcea
cccattctga
ggcgggetcg
gggctgggtc

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

<220>
<223>

<400>

16
235
PRT

16

Asp Ile ser
1

Ala Thr pPhe

Gln
35

Gly Gln

Lys Ala

Leu Phe

65

GIn Tyr val

Met Ser Gly

val

Leu

val
130

Glu Lys

Phe Ala Pro

Ser

Asn

20

Leu

Lys

Gly

Ser

Tyr

100

teu

Gly

Gly

aagactgcga
ggtgcgaaca
ccgtggaagt
ccgeetggcet
ccctgeacca
tgaaagtggt
atccecgecge
tceectgeca
ccgtgaaaga

ctgcaggtat

artificial

G1n

5

Pro

Asn

Met

Gly

Ash

85

Leu

Ala

Cys

Ala

Phe

Glu

Phe

val

val

70

Pro

Ala

Glu

Thr

Glu

mutated N protein of

Ile

val

Gly

Leu

55

Lys

val

Arg

Ala

Trp

Met

aatgaagcgce
gggcctgeac
gcctgeccca
caacgcctac
cccagtgttce
gaagttcgga
caccgeegec
€cgggtggtyg
gtggctgcetg

aggcgcgeca

eolf-seql
accaccctgg

gagatcaagc

gcegeegtge

tttcaccage

cagcaggaga

gaggtcatca

gtgaaaaccg

tctagctcty

gceccacgagg

gggtcccta

atagccctct
tgctgggcaa
tgggcggacc
ctgaggccat
gctttacceg
gctaccagca
ccctgagegg
gcgeegtggg
gccacagact

schmalTenberg virus

Phe

Gly

val

40

His

Phe

Pro

Trp

Ser

120

Ala

Phe

Glu

Tyr

25

Ala

Lys

Thr

ASp

Ile

105

Ala

Asp

Leu

Asp val
10

val Ala

Arg val
Thr Ala

val
75

val

Asn Ala

90

Ala Asp

GIn Ile
Gly Tyr

Asp Ala
Page 7

Pro Gin Arg

Phe Ile Gly

30

Phe prhe

45

Leu

Gln
60

Pro Ser

Asn Asn His

ITe Thr Leu

Thr Cys Lys

116

val Met

125

Pro

Thr
140

Met Tyr

Phe Asp Phe

gggcaagctg
aggaacatct

agagccactg
cgaggagttc
ccaggtgcetg
gctggeegec
aaatcccgtg
gggctacgag
gggcaagect

Asn Ala

15

Lys Tyr

Asn Gin

val Asp

Phe Pro

80

His

Arg
95

Ala Ser
Ley
Leu

Gly

Tyr Pro

60
120
180
240
300
360
420
480
540
579



eolf-seql
145 150 155 160

Leu val ITe Glu Met His Arg val Leu Lys Asp Asn Met Asp val Asn
165 170 175

Phe Met Lys Lys val Leu Arg GIn Arg Tyr Gly Thr Met Thr Ala Glu
180 185 190

Glu Trp Met Thr GIn Lys ITe Thr Glu Ile Lys Ala Ala Phe Asn Ser
195 200 205

val Gly GIn Leu Ala Trp Ala Lys Ser Gly Phe Ser pPro Ala Ala Arg
210 215 220

Thr pPhe Leu GIn GIn Phe Gly Ile Asn Ile Pro

225 230 235
<2106> 17
<211> 707
<212> DNA
<213> artificial
<220>
<223> Mutated DNA sequence encoding the N protein of schmallenberg

virus
<400> 17
gatatctcaa gccaattcat tittgaagat gtaccacaac ggaatgcagc tacatttaac 60
ccggaggtcyg ggtatgtgge atttattggt aagtatgggc aacaactcaa cttcggtgtt 120
gctagagtct tcttcctcaa ccagaagaag gccaagatgg tcctacataa gacggcacaa 180
ccaagtgtcg atcttacttt tggtggggtc aaatttacag tggttaataa ccattitccce 240
caatatgtct caaatcctgt gccagacaat gccattacac ttcacaggat gtcaggttat 300
ctagcacgtt ggattgctga tacatgCaag getagtgtcc tcaaactagce tgaagctagt 360
gctcagatty tcatgeccecct tgetgaggtt aagggatgca cctgggcecga tggttataca 420
atgtatcttg gatttgeace tggggecgaa atgttccttg atgettttga cttctatcca 480
ctagttattg aaatgcatag ggtcctcaag gacaatatygg atgtaaattt tatgaaaaaa 540
gtccteogee aacgcetatgg aacaatgact gctgaagaat ggatgactca gaaaataaca 600
gaaataaaag ctgcttttaa ttctgttgga cagcttgect gggccaaatc tggattetcet 660
cctgectgceta gaaccttctt gcagcaattc ggtatcaaca tcccggg 707
<210> 18
<211> 211
<212> PRT
<213> mus musculus
<400> 18

Met Ala Glu Thr Cys Lys Met Lys Tyr Ser val Leu Asp Ser Pro Leu
1 5 10 15

Page 8



Gly Lys

Leu Leu

Thr Pro
50

GIn Cys
65

Glu Gly

Ser pPhe

Gly Glu

Lys Ala
130

Ile Leu
145

His Tyr

Glu Gly

Gly Thr

Gly Arg
210

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

<400>

Met

Ser

35

Glu

Thr

l.eu

Thr

Thr

115

Ala

Ile

ser

Ile

Trp

195

Asn

19
209
PRT

Rattus norvegicus

19

Glu

20

Gly

val

Ala

Pro

Arg

Pro

Gly

Pro

180

Leu

lLeu

Lys

Leu

Trp

Leu

85

Gln

Ser

Ala

Cys

Gly

Thr

Lys

Ser

Thr

Gly

lLeu

70

Pro

val

Tyr

val

His

150

Gly

Gly

Ser

Gly

Pro

Gly

55

Glu

Ala

Leu

Gln

Arg

Gln

Gln

Ser

cys

AsSn

40

Pro

Ala

Leu

Trp

GlIn

120

Gly

val

Ala

Pro

Phe
200

Glu

25

Thr

Glu

Tyr

His

Lys

105

l.eu

Ala

val

val

Ala

185

Glu

eoif-seql

Arg Gly Leu

ASp

Gly

Phe

His

90

Leu

Ala

Met

Arg

Lys

170

Ser

Ser

Pro

val

Arg

75

Pro

Leu

Ala

Arg

Ser

155

Glu

Lys

Thr

Thr

Pro

60

Glu

val

Lys

Leu

Ser

140

Asp

Trp

Gly

Ser

His

Glu

45

Glu

Pro

Phe

val

Ala

125

Asn

Gly

Leu

Leu

Ser
205

Gly

30

Ala

Pro

Ala

Gln

val

110

Gly

Pro

Ala

l.eu

Gly

Glu

Ile

Pro

Leu

Ala

Gln

95

LYsS

Asn

val

Ile

Ala

175

Leu

Pro

Arg

Ala

val

Thr

80

Asp

Phe

Pro

Pro

Gly

160

His

Thr

Ser

Met Ala Glu Ile gys Lys Met Lys Tyr {gr val Leu Asp Ser Pro Leu
1

15

Gly Lys Ile Glu Leu Ser Gly Cys Glu Arg Gly Leu His Gly ITe Arg
20 25 30

pPage 9



eolf-seql
Phe Leu ggr Gly Lys Thr Pro ﬁgn Thr Asp Pro Thr Ggu Ala Pro Ala
4

Cys Pro Glu val Leu Gly ggy Pro Glu Gly val 260 Glu Pro Leu val
50

GIn Cys Thr Ala Trp Leu Glu Ala Tyr Phe His Glu Pro Ala Ala Thr
65 70 75 80

Glu Gly Leu Pro Leu Pro Ala Leu His His Pro val Phe GIn GIn Asp
85 90 95

Ser pPhe Thr Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys Phe
100 105 110

Gly Glu Met val Ser Tyr GIn Gin Leu Ala Ala Leu Ala Gly Asn Pro
115 120 125

Lys Ala Ala Arg Ala val Gly Gly Ala Met Arg Ser Asn Pro val Pro
130 135 140

ITe Leu Ile Pro Cys His Arg val Ile Arg Ser Asp Gly Ala Ile Gly
145 150 155 160

Asn Tyr Ser Gly Gly Gly GIn Thr val Lys Glu Trp Leu Leu Ala His
165 170 175

Glu Gly 1le Pro Thr Gly GIn Pro Ala Ser Lys Gly Leu Gly Leu Ile
180 185 190

Gly Ser Trp Leu Lys Pro Ser Phe Glu Ser Ser Ser Pro Lys Pro Ser

195 200 205

Gly
<210> 20
<211> 963
<212> DNA
<213> artificial
<220>
<223> DNA seguence coding for SNAP - linker - DENL EDIII - 1inker-

Histag
<400> 20
agatctgaca aagactgcga aatgaagcge accaccctgg atagecctct gggcaagetg 60
gaactgtctg ggtgcgaaca gggcctgcac gagatcaagce tgctgggcaa aggaacatct 120
gccgecgacg ccgtggaagt gcctgeccca gecgeegtge tgggeggace agagecacty 180
atgcaggeea ccgoctgget caacgectac tttcaccage ctgaggecat cgaggagtic 240
cctgtgecag ccctgcacca cccagtg;tc cagcaggaga gctttacccg ccaggtgctg 300
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eolf-seql

tggaaactge tgaaagtggt gaagttcgga gaggtcatca

ctggeccggca atcccgecge caccgecgece gtgaaaaccg

cccattctga tcccctgeca ccgggtggtyg tetagcetcotg

ggcgggctcyg ccgtgaaaga gtggetgetg geccacgagg

gggctgggtc ctgcaggtat aggcegegeca gggtccctygg

actttaaaag ggatgtcata tgtgatgtgc acaggctcat

gctgagaccc agcatggaac tgtcctagtg caggttaaat

tgcaagatcc ccttttcgac ccaagatgag aaaggagtga

acagccaatc ccatagttac tgacaaagaa aaaccaatca

tttggtgaga gctacatcat agtaggggca ggtgaaaaag

aagaaaggaa gcagcatagg gaaaggaggt ggccatcacc

gtt

<210> 21

<211> 316

<212> PRT )

<213> artificial

<220> )

<223> SNAP - Tinker - DEN1 EDIIT - Tinker-

<400> 21

Arg Ser Asp Lys Asp Cys Giu Met Lys Arg Thr

1 5 10

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu GIn

20 25
Lys Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala
35 40
pro Ala Ala val Leu Gly Gly Pro Glu Pro Leu
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 GIn Glin
85 90

Gln val Leu Trp Lys Leu Leu Lys val val Lys

100 105
Ser Tyr GIn GIn Leu Ala Ala Leu Ala Gly Asn
115 120
Ala val Lys Thr Ala Leu Ser Gly Asn Pro val

gctaccagea
ccctgagegg
gcgeegtggg
gccacagact
agggaggtgg
ttaagctaga
acgaaggaac
cccagaatgg
acattgagac
ctttgaaact

atcaccatca

Histag
Thr Leu

Asp

His
30

Gly Leu

Glu
45

val val

Met GIn Ala

60

ITe Glu Glu

Glu Ser pPhe

Gluy
110

pPhe Gly

Ala Ala

125

Pro

Pro Ile Leu

page 11

gctggecgee
aaatcccgtg
gggctacgag
gggcaagcct
cgggtctctg
gaaggaagtg
agatgcgcca
gagattgata
agaaccacct
aagctggttc

ctgatgaccyg

Ser Pro

15

Glu 1le

Pro Ala

Thr Ala

Phe Pro

80

Thr
95

Arg
val Ile
Thr Ala

Ile Pro

360
420
480
540
600
660
720
780
840
300
960
963



eolf-seql
1

130 135 40

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

Gly Leu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu
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 pPhe Lys Leu Glu Lys Glu val Ala Glu Thr GlIn 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 Gin 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 ITe 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

Ile G6ly Lys Giy Gly Gly His His His His His His
305 310 315

<210> 22

<211> 54

<212> DNA

<213> artificial

<220>
<223> DNA sequence enceding the ssBiP seqguence

<400> 22
atgaagttat gcatattact ggccgtcgtg gectttgttg gectecteget cggg

<210> 23

<211> 66

<212> DNA

<213> artificial

<220>
<223> DNA artificial encoding BiP-like signal = insect ssBiP signal
peptide + cleavage site DENlprM signal sequence
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ec1f-seql

<400> 23

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt acctacaget 60
ctggca 66
«210> 24

<«211l> 22

<212> PRT

<213> artvificial

<220>

<223> BiP-1ike signal = insect ssBiP signal peptide + cleavage site
DENiprM signal sequence

<400> 24
Met Lys Leu Cys Ile Leu Leu Ala val val Ala pPhe val Gly Leu Ser
1 5 10 15

Leu Pro Thr Ala Leu Ala

<210> 25

<211> 4

<212> PRT

<213> artificial

<220>

<223> Amino acid sequence of the spacer
<400> 25

g1y Gly Gly Ser

<210> 26

<211> 12

<212> DNA

<213> artificial

<220>

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

ggtggcggat ct 12
<210> 27

<211> 6

<212> PRT

<213> artificial

<220>

<223> Amino acid sequence of HIS TAG
<400> 27

His His His His His His
1 5

<210> 28
<211> 18
<212> DNA
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<213>

<220>
<223>

<400>

eolf-seql
artificial

DNA sequence encoding His Tag
28

catcatcatc atcatcat

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

<220>
<223>

<400>

29

21

DNA
artificial

DNA encoding pro-TEV cleavage site 1
29

gaaaacctgt acttccagag ¢

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

<220>
<223>

<400>

30

21

DNA
artificial

DNA encoding pro-TEV cleavage site 2
30

gagaatctat attttcaagg ¢

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

<220>
<223>

<400>

gacaaagact gcgaaatgaa aagaactaca ttggattcac cacttgggaa
agtggatgcg agcaaggatt gcatgaaatt aagctactygg gaaaaggaac
gatgcagttg aagttccagc accagcagct gttcittggag gtcctgagcec
gccacagect ggettaacge atatttccac cagectgagg ccattgagga
cccgeectte accatcctgt gtttcagcag gagagettca cccgecaggt
tigctgaagg tggtcaagtt tggtgaagtg atttcatatc agcaacttgc
ggtaaccccg cagctacagc tgccgtgaaa actgctctca gcggaaatcc
ctgatccctt gtcacagagt cgtttcatct tccggagctg taggtggcta

ctggcagtta aggagtggct gctggctcat gaaggtcata gacttggaaa

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

<220>
<223>

31

530

DNA
artificial

SNAP-Tike sequence G/C Tow content
31

32

7

PRT
artificial

Pro-TEV cleavage site 1
page 14

gttggaactg
ttetgetget
cctcatgcaa
atttccagtc
cctgtggaaa
tgcattggcec
tgtgcccatce

tgaaggagga

18

21

21

60
120
180
240
300
360
420
480
530



eolf-seq]

<400> 32

GTu Asn Leu Tyr phe GIn 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 5

<210> 34

<211> 798

<212> DNA

<213> artificial

<220>

<223> Cassette DNA pDeSNAP Univ (BIPlike - SNAPlike- proTEV/Histag)

<400> 34

gatcgcgagce tagcaccatg aaactatgta ttctacttgc agttgttgcg ttcgtaggat 60

tgtccttace tacagctctg gcaagatctg acaaagactg cgaaatgaaa agaactacat 120

tggattcacc acttgggaag ttggaactga gtggatgcga gcaaggattg catgaaatta 180

agctactggg aaaaggaact tctgctgctg atgcagttga agttccagca ccagcagctg 240

ttcttggagg tcctgagece ctcatgcaag ccacagectg gcettaacgca tatttrccacce 300

agcctgaggce cattgaggaa tttccagtee cegeecttca ccatectgty tttcagcagyg 360

agagcttcac ccgcecaggtc ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga 420

titcatatca gcaacttget gcattggccg gtaaccccge agctacaget gccgtgaaaa 480

ctgctctcag cggaaatcct gtgeccatcee tgatcccttg tcacagagtc gtttcatetrt 540

ccggagctgt aggtggctat gaaggaggac tggcagttaa ggagtggctg ctggctcatg 600

aaggtcatag acttggaaag cctgggctgg gtecetgetgg tataggcegeg ccagggtece 660

taggtggcgyg atccgaaaac ctgtacttce agagcgatat cggaggtgga ggcccgggag 720

agaatctata ttttcaaggg cccggcggag gtagtcacca tcatcaccat cactaatgac 780

cggtgeggee gcaagett 798

<210> 35

<211> 1439

<212> DNA

<213> artificial

<220> )

<223> Cassette DNA pDeSNAP Univ +SBV.N (ssBIP - SNAPlike- SBV.N~-
proTEV/Histag)
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<400>

atgaagttat
gacaaagact
agtggatgcg
gatgcagttg
gccacagect
ccecgeccttce
ttgctgaagg
ggtaacccceyg
ctgatcectt
ctggcagtta
ggtcctgetyg
cagagcgata
tttaacccgy
gotgttgcta
gcacaaccaa
titceccaat
ggttatctag
gctagtgctc
tatacaatgt
tatccactag
aaaaaagtcc
ataacagaaa
ttetetecty

ctatatittc

<210>
<211>
<212>
<213

<220>
<223>

<400>

35

gcatattact ggccgtcgtg

gcgaaatgaa aagaactaca
agcaaggatt gcatgaaatt
aagttccage accagcagcet
ggcttaacge atatttccac
accatcctgt gtttcagcag
tggtcaagtt tggtgaagtg
cagctacagce tgccgtgaaa
gtcacagagt cgtttcatct
aggagtggcet

gtataggcgc

gctggctcat
gccagggtcece

tctcaageca attcattttt

aggtcgggta tgtggcattt

gagtcttctt Cctcaaccag

gtgtcgatct tactittggt

atgtctcaaa tcctgtgeca

cacgttggat tgctgataca

agattgtcat gcceccttget

atcttggatt tgcacctggg

ttattgaaat gcatagggtc

tccgecaacg ctatggaaca

taaaagctgc ttttaatict

ctgctagaac cttcttgeag

aagggcccgg cggaggtagt

36

1480

DNA
artificial

Cassette DNA pDeSNAP univ
-proTEV/Histag)

36

tcgegagcta gcaccatgaa actatgtatt

tccttaccta cagetctgge aagatctgac

gattcaccac ttgggaagtt ggaactgagt

ctactgggaa aaggaactic tgctgctgat

eolf-seql

gcctttottg
ttggattcac
aagctactgg
gttcttggag
cagcctgagy
gagagcttca
atttcatatc
actgctcteca
tccggagetg
gaaggtcata
Ctaggtggcg
gaagatgtac
attggtaagt
aagaaggcca
ggggtcaaat
gacaatgcca
tgcaaggcta
gaggttaagg
gccgaaatgt
ctcaaggaca
atgactgctg
gttggacagc
caattcggta

caccatcatc

geetcteget
cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagga
ccegecaggt
agcaactigc
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
cacaacggaa
atgggcaaca
agatggtect
ttacagtggt
ttacacttca
gtgtcctcaa
gatgcacctg
tccttgatgc
atatggatgt
aagaatggat
ttgcctggge
tcaacatecc

accatcacta

cgggagatct
gttggaactg
ttctgctget
cctcatgcaa
atttccagtc
cctgtggaaa
tgcattggec
tgtgcccatc
tgaaggagga
gcctgggcetg
cctgtacttc
tgcagctaca
actcaacttc
acataagacg
taataaccat
caggatgtca
actagctgaa
ggccgatggt
ttttgactfc
aaattttatg
gactcagaaa
Caaatctgga
gggagagaat
atgaccggt

+SBV.N (BIPlike - SNAP1ike-SBV.N

ctacttgcag ttgttgegtt cgtaggattg

aaagactgcg aaatgaaaag aactacattg

ggatgcgage aaggattgca tgaaattaag

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

1020
1080
1140
1200
1260
1320
1380
1439

60
120
180
240



ctrggaggtc
cctgaggceca
agcttecaccc
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
gatgtaccac
ggtaagtatg
aaggccaaga
gtcaaattta
aatgccatta
aaggctagtg
gttaagggat
gaaatgttcc
aaggacaata
actgctgaag
ggacagcttg
ttcggtatca
catcatcacc
<210> 37

<211> 18

<212> PRT
<213>

<220>
<223>

<400> 37
1

Leu Gly

<210> 38
<211> 17
<212> PRT
<213>

<400> 38

ctgagceect
ttgaggaatt
gccaggtect
aacttgctgce
gaaatcctgt
gtggctatga
ttggaaagcc
ccgaaaacct
aacggaatgce
ggcaacaact
tggtcctaca
cagtggttaa
cacttcacag
tcctcaaact
gcacctgggc
ttgatgettt
tggatgtaaa
aatggatgac
cctgggecaa
acatcccggg

atcactaatg

artificial

catgcaagcc
tccagtcecc
gtggaaatty
attggccggt
gcccatcctg
aggaggactg
tgggctgggt
gtacttccay
agctacattt
caacttcggt
taagacggca
taaccatttt
gatgtcaggt
agctgaagct
cgatggttat
tgacttctat
ttttatgaaa
tcagaaaata
atctggattc

agagaatcta

accggrgegy

eol1f-seq
acagcectgge

gcectteacc
Cctgaaggtgg
aacccecgeag
atcccttgte
gcagttaagg
cctgctggta
agcgatatct
aacccggagg
gttgctagag
caaccaagtg
ccccaatatg
tatctagceac
agtgctcaga
acaatgtatc
ccactagtta
aaagtccice
acagaaataa
tctectgetg
tattttcaag

ccgcaagett

west Nile virus strain I5-98-ST1

Page 17

1
ttaacgcata

atcctgtgtt
tcaagtttgg
ctacagctgc
acagagtcgt
agtggctgcet
taggcgegec
caagccaatt
tcgggtatgt
tcttettect
tcgatettac
tctcaaatce
gttggattgc
ttgtcatgcec
ttggatttgc
ttgaaatgca
gccaacgcta
aagctgettt

Cctagaacctt

ggcccggegg

Amino acid sequence of the ssBiP sequence

tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttecatcttee
ggctcatgaa
agggtcccta
catttttgaa
ggcatttatt
caaccagaag
ttrtggtggy
tgtgccagac
tgatacatgce
ccttgctgag
acctggggec
tagggtccte
tggaacaatg
taattctgtt
cttgcagcaa

aggtagtcac

Met Lys Leu Cys Ile Leu Leu ala val val ala phe val Gly Leu Ser
5

15

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1480



eolf-seql
Met val val Phe val val Leu Leu Leu teu val Ala Pro Ala Tyr Ser

1 5 10 15
Leu

<210> 39

<211> 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> Cleavage site of enterokinase
<400> 40

ésp ASp Asp Asp gys Asp

<210> 41
<211> 480
<212> PRT
<213> artificial

<220>

<223> Amino acid sequence of i
BiPTike+SNAPTike+proTEV+SBY.N+proTEV+HI stag

<400> 41

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

Leu Pro Thr éga Leu Ala Arg Ser %?p Lys Asp Cys Glu ?St Lys Arg

Thr Thr Leu Asp Ser Pro Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu
35 40 45

GIn Gly Leu His Glu Ile Lys Leu Leu Gly Lys Gly Thr Ser Ala Ala
50 55 60

Asp Ala val Glu val Pro Ala Pro Ala Ala val Leu Gly Gly Pro Glu
65 70 75 80

Pro Leu Met Gin Ala Thr Ala Trp Leu Asn Ala Tyr Phe His GIn Pro
85 90 95
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Glu

GlIn

val

Pro

Ala

Ala

Ile

Gln

225

Asn

Lys

Asn

val

Phe

305

His

Ala

Leu

Ala

Gln

Lys

130

Asn

val

val

His

Gly

210

Ser

Ala

Tyr

Gln

290

Pro

Arg

Ser

Ala

Ile

Glu

115

Phe

Pro

Pro

Gly

Glu

195

Ala

Asp

Ala

Gly

Lys

Leu

GIn

Met

val

Glu
355

Glu

100

Ser

Gly

Ala

Ile

Gly

Gly

Pro

Ile

Thr

G1In

260

Ly$

Thr

Tyr

sSer

Led

340

val

Glu

Phe

Glu

Ala

Leu

165

Tyr

His

Gly

Ser

Phe

245

Gln

Ala

Phe

val

Gly

Lys

Lys

Phe

Thr

vai

Thr

150

Ile

Glu

Arg

Ser

Ser

230

Asn

Leu

Lys

Gly

Ser

310

Tyr

Leu

Gly

Pro

Arg

Ile

135

Ala

Pro

Gly

Leu

Leu

215

Gln

Pro

ASn

Met

Leu

Ala

cys

val

Gln

120

Ser

Ala

cys

Gly

Gly

Phe

Glu

Phe

val

280

val

Pro

Ala

Glu

Thr
360

Pro

105

val

Tyr

val

His

leu

185

Lys

Gly

ITe

val

Lys

val

Arg

Ala

345

Trp

eolf-seql
Ala Leu His

Leu

Gln

Lys

Pro

Gly

Phe

Gly

val

His

Phe

Pro

Trp

Ser

Ala

Trp

Gln

Thr

155

val

val

Gly

Ser

Glu

235

Tyr

Ala

Lys

Thr

315

Ile

Ala

ASp

Lys

Leu

140

Ala

val

Lys

Leu

Glu

220

Asp

val

Arg

Thr

val

300

ASn

Ala

GlIn

Gly

Page 19

L.eu

125

Ala

Leu

Ser

Glu

val

Ala

val

Ala

285

val

Ala

Asp

Ile

TYyr
365

Pro

110

Leu

Ala

Ser

Ser

Leu

Pro

Phe

Phe

270

Glin

AsSn

Ile

Thr

val

350

Thr

val

Lys

Leu

Gly

Ser

175

Leu

Ala

Tyr

Gln

Ile

255

rPhe

Pro

Asn

Thr

335

Met

Met

Phe

val

AsSn

160

Gly

Leu

Gly

Phe

Arg

240

Gly

Leu

Ser

His

Leu

320

Lys

Pro

Tyr



eolf-seql
Leu Gly Phe Ala Pro Gly Ala Glu Met Phe Leu Asp Ala Phe Asp Phe
370 375 380

Tyr Pro teu val Ile Glu Met His Arg val Leu Lys Asp Asn Met Asp
385 390 395 400

val Asn Phe Met Lys Lys val Leu Arg Gln Arg Tyr Gly Thr Met Thr
405 410 415

Ala Glu Glu Trp Met Thr GIn Lys ITe Thr Glu ITe Lys Ala Ala Phe
420 425 430

Asn Ser val Gly Gln Leu Ala Trp Ala Lys Ser Gly phe Ser Pro Ala
435 440 445

Ala Arg Thr Phe Leu GIn GIn Phe Gly Ile Asn Ile Pro Gly Glu Asn

450 455 460
Leu Tyr phe GIn Gly Pro Gly Gly Gly Ser His His His His His His
465 470 475 480
<210> 42
<211> 438
<212> PRT
<213> artificial
<220>

<223> Amino acid sequence of the fusion protein SNAP+SCHM.N (without
BiPlike + 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 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 Gin Ala Thr
50 55 60

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

pro val Pro Ala Leu His His Pro val Phe GIn Gln Glu Ser Phe Thr
85 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val
100 105 110

Ile Ser Tyr GIn GlIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr
rPage 20



Ala

Pro

145

Gly

Leu

Leu

GIn

Pro

225

Asn

Met

Gly

Asn

Leu

305

Ala

Cys

Ala

Met

val

Ala

130

Cys

Gly

Gly

Gly

Phe

210

Glu

Phe

val

val

Pro

290

Ala

Thr

Glu

His

370

Leu

115

val

His

Leu

Lys

val

Gly

Leu

Lys

275

val

Arg

Ala

Trp

Met

355

Arg

Arg

Lys

Arg

Ala

Pro

180

Gly

Phe

Gly

val

His

260

Phe

Pro

Trp

Ser

Ala

340

Phe

val

Gin

Thr

val

val

165

Gly

Ser

Glu

TYyr

Ala

245

Lys

Thr

Asp

Tle

Ala

325

ASp

Leu

Leu

Arg

Ala

val

150

Lys

Leu

Glu

Asp

val

230

Arg

Thr

val

Asn

Ala

310

Gln

Gly

ASp

Lys

Tyr

Leu

135

Ser

Glu

Gly

Asn

val

215

Ala

val

Ala

val

Ala

295

ASp

Ile

Tyr

Ala

375

Gly

120

Ser

Ser

Trp

Pro

Leu

200

Pro

Phe

Phe

Gln

Asn

280

Ile

Thr

val

Thr

Phe

360

ASn

Thr

Gly

Ser

Leu

Ala

185

Tyr

Gln

Ile

Phe

Pro

265

Ash

Thr

cys

Met

Met

345

Asp

Met

Met

eolf-seql

Asn

Gly

Leu

170

Gly

Phe

Arg

Gly

Leu

250

Ser

His

Leu

Lys

Pro

330

Tyr

Phe

Asp

Pro

Ala

155

Ala

Ite

Gln

Ash

235

Asn

val

Phe

His

Ala

315

Leu

Leu

Tyr

val

va'l

140

val

His

Gly

ser

Ala

220

Tyr

Gln

Asp

Pro

Ala

Gly

Pro

Asn
380

Thr Ala Glu
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125

Pro

Gly

Glu

Ala

AsSp

205

Ala

Gly

Lys

Leu

Gin

285

Met

val

Glu

Phe

Leu

365

Phe

Glu

Ile

Gly

Gly

Pro

190

Ile

Thr

Gln

Lys

Thr

270

TYyr

Ser

lLeu

val

Ala

350

val

Met

Trp

Leu

Tyr

His

175

Gly

Ser

Phe

Gin

Ala

255

Phe

val

Gly

Lys

Ile

Lys

Met

Ile

Glu

160

Arg

Ser

Ser

Asn

l.eu

240

Lys

Gly

Ser

Tyr

Leu

320

Gly

Gly

Glu

Lys

Thr



385

390

eolf-seql

395

Gln Lys Ile Thr Glu ITe Lys Ala Ala Phe Asn Ser val GI

405

410

400

y GIn Leu
1

415

Ala Trp Ala Lys Ser Gly Phe Ser Pro Ala Ala Arg Thr Phe Leu Gln

420

Gln Phe Gly Ile Asn Ile

435

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

<220>
<223>

43
DNA

<400> 43

4194

artificial

pMT/BiP/SNAP-Histag avec

tcgegegttt cggtgatgac ggtgaaaacc

cagcttgtct
ttggcgagty
accatatgcg
attcgeceatt
tacgccagcet
tttcccagtc
caggatgtgg
gataagagac
acgcaagtaa
caagtcceeca
acgtctccac
acccgtgtgt
atcagttgtyg
cgatctcaat
cgggagatct
gttggaactg
ttctgetgct
cctcatgcaa
atttccagtc
cctgtggaaa

tgcattggcc

gtaagcggat
tcggggctgg
gtgtgaaata
caggctgege
ggcgaaaggg
acgacgttgt
tgcccgatgt
ccagaactcc
gagtgcctgc
aagtggagaa
tcgaatttgg
aaagcecgegt
gtcagcagca
atgaagttat
gacaaagact
agtggatgcg
gatgcagttg
gccacagect
cccgeecttce
ttgctgaagg

ggtaaccccg

gccgggagca
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
gactagctct
ggcceeccac
gcatgececca
ccgaaccaat
agceggecgg
ttccaaaatg
aaatcaagtg
gcatattact
gcgaaatgaa
agcaaggatt
aagttccage
ggcttaacgce
accatcctgt
tggtcaagtt

cagctacagc

425

430

cassette DeSNAP Univ

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgccag
ttgctgcagg
cgceccacege
tgtgccccac
tcttegeggg
cgtgtgcaaa
tataaaaccg
aatcatctca
ggccgtegtg
aagaactaca
gcatgaaatt
accagcagct
atatttccac
gtttcagcag
tggtgaagtg
tgccgtgaaa

gcagcteecg
tcagggcgeg
gcagattgta
aaaataccgc
ggtgcgggec
aagttgggta
tgaattttaa
ccgtectatce
cacccccata
caagagtttt
cagaacaaaa
agaggtoaat
agagcatctg
gtgcaactaa
gcctttgtty
ttggattcac
aagctactgg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc

actgctctca
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gagacggtca
tcagcgggtyg
ctgagagtgc
atcaggcgec
tcttecgetat
acgccagggt
cgttgcagga
ctctggttce
catatgtggt
gcatcccata
gcttctgeac
cgaacgaaag
gccaatgtge
aggggggatc
gcctcteget
cacttgggaa
gaaaaggaac
gtcctgagece
ccattgagga
cccgecaggt
agcaacttgc

gcggaaatcc

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

1020
1080
1140
1200
1260
1320



tgtgcccate
tgaaggagga
gcctgggetg
cctgtactte
gcceggegga
cattgagttt
tcagcctcga
actagaatgc
gtaaccatta
caggttcagg
atggctgatt
ctgtttcctg
ataaagtgta
tcactgecccyg
cgcgegggga
ctgcgetegg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
ccegttcage
agacacgact
gtaggcggtg
gtatttggta
tgatccggea
acgcgecagaa
cagtggaacy
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg

ttatcagcaa

ctgatccctt
ctggcagtta
ggtcctgcetg
cagagcgata
ggtagtcacc
aaacccgety
tcgaggatcc
agtgaaaaaa
taagctgcaa
gggaggtgtg
atgatcagtc
tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccectggy
tgtccgectt
tcagtteggt
ccgaccgctg
tatcgceeact
ctacagagtt
tctgegetct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttracca
ccatagttgce
gceeecagtgce

taaaccagcc

gtcacagagt
aggagtggct
gtataggcgc
tcggaggtyg
atcatcacca
atcagccteg
agacatgata
atgctttatt
taaacaagtt
ggaggttttt
gacctgcagg
ttatccgetc
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgageg
taacgcagga
cgcgttgetg
ctcaagtcag
aagctcecte
tctcectteg
gtaggtcgtt
cgccttatec
ggcagcagcc
cttgaagtgg
gctgaagceca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata

agccggaagg

eolf-seq
cgtttcatct

gctggeteat
gccagggtcc
aggcecceggga
tcactaatga
actgtgeett
agatacattg
tgtgaaattt
aacaacaaca
taaagcaagt
catgcaagct
acaattccac
gtgagctaac
tcgtgecage
cgctecttecg
gtatcagctc
aagaacatgt
gcgrtrttec
aggtggcgaa
gtgcgetcetce
ggaagcgtgg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
grtacctteg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagace
gccgagegea
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1
tccggagetyg

gaaggtcata
ctaggtggcg
gagaatctat
ccggtcatca
ctaaggccetg
atgagtttgg
gtgatgctat
attgcattca
aaaacctcta
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttecteget
actcaaaggc
gagcaaaagg
ataggctecg
acccgacagg
ctgttccgac
cgetttcteca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagce
taactacgat
cacgctcacc

gaagtggtcee

taggtggceta
gacttggaaa
gatccgaaaa
attttcaagg
tcaccateac
agctcgctga
acaaaccaca
tgctttattt
ttttatgtet
caaatgtggt
atggtcatag
agccggaage
tgcgttgegce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccecectgac
actataaaga
cctgecgett
tagctcacge
gcacgaaccc
caacceggta
agcgaggtat
tagaaggaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggc
ggctccagat

tgcaacttta

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



tcegecteca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgetgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag
attattatca
<210>
S5
<213>

<220>
<223>

<400>

44
DNA

44

3458

tccagtctat
gcaacgttgt
cattcagcete
aagcggttag
cactcatggt
tttctgtgac
grtgctctty
tgctcatcat
gatccagttc
ccagegrtic
cgacacggaa
agggttattg

gggttccgeg
tgacattaac

artificial

taattgttgc
tgccattgct
cggtteccaa
ctcctteggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgageca
atgttgaata
tctcatgagc
cacattteccc

ctataaaaat

eolf-seql

cgggaageta
acaggcatcg
cgatcaaggc
cctecgateyg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggce
actcgtgeac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

puUC57 with DeSNAP Univ cassette

tcgegegttt cggtgatgac ggtgaaaacc tctgacacat

cagcttgtct
ttggcgggty
accatatgcyg
attcgecatt
tacgccagct
tttcccagtc
tgcatctaga
taggattgtc
ctacattgga
aaattaagct
cagctgttct
tccaccagece
agcaggagag
aagtgatttc

gtaagcggat
tcggggctgg
gtgtgaaata
caggctgege
ggcgaaaggg
acgacgttgt
tcgagetage
cttacctaca
ttcaccactt
actgggaaaa
tggaggtect
tgaggccatt

cttcacccge

atatcagcaa

gccgggagea
cttaactatg
ccgcacagat
aactgttggy
ggatgtgctyg
aaaacgacgg
accatgaaac
gctctggcaa
gggaagttgg
ggaacttctg
gagccectcea
gaggaatttc
caggtcctgt
cttgetgeat

gacaagcccg
cggcatcaga
gcgtaaggag
aagggegatce
caaggcgatt
ccagtgaatt
tatgtattct
gatctgacaa
aactgagtgg
ctgctgatge
tgcaagccac
cagtcccege
ggaaattgct

tggccggtaa

gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgegec
gaaaactctc
ccaactgatc
ggcaaaatgce
tcctttttea
ttgaatgtat
cacctgacgt

cgaggceectt

gcagcteccg
tcagggegeg
gcagattgta
aaaataccgc
ggtgcgggec
aagttgggta
cgagctcggt
acttgcagtt
agactgcgaa
atgcgagcaa
agttgaagtt
agcctggett
ccttcaccat
gaaggtggtc

cccegeagert
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ttcgecagtt
ctcgtegttt
atcccccatg
taagttggcce
catgccatcec
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ctaagaaacc

tcgt

gagacggtca
tcagegggtg
ctgagagtgce
atcaggcgcec
tcttegetat
acgccagggt
acctcgcgaa
gttgcgttcg
atgaaaagaa
ggattgcaty
ccagcaccag
aacgcatatt
cctgtgtttce
aagtttggtg

acagctgccg

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4194

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



tgaaaactgc
catcttccgyg
ctcatgaagg
ggtccctagg
cgggagagaa
aatgaccggt
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgcggega
ggataacgca
ggccgegtrtg
acgctcaagt
tggaagctcce
ctttctecect
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcetgacte
tgctgcaatg
gccagcegga
tattaattgt
tgttgccatt
ctcecggttec
tagctccttce

ggttatggca

tctcagegga
agctgtaggt
tCatagactt
tggcggatce
Tctatatttt
gcggecgeaa
ctcacaattc
tgagtgagct
ctgtcgtgec
gggcgetctt
gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggc
ctegtgeget
tcgggaagceg
gttcgcteca
tcecggtaact
gccactggta
tggtggecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccecgtegtgt
ataccgcgag
agggcecgage
tgccgggaag
gctacaggcea
c¢aacgatcaa
ggtcctccga

gcactgcata

aatcctgtge
ggctatgaag
ggaaagectg
gaaaacctgt
caagggcccg
gcttggegta
cacacaacat
aactcacatt
agctgcatta
cecgettecte
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctectgttec
tggcgetttce
agctgggctyg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
ttrttgtttg
tctttictac
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgcetc
gcagaagtgg
ctagagtaag
tcgtggtgte
ggcgagttac
tcgttgtcag

attctcttac

eolf-seql

ccatcctgat
gaggactggce
ggctgggtec
acttccagag
gcggaggtag
atcatggtca
acgagccgga
aattgcgttg
atgaatcgge
gctcactgac
ggcggtaata
aggcceageaa
ccgeececect
aggactataa
gaccctgeeg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggcteca
tectgcaact
tagttcgeca
acgctcgteg
atgatccccce
aagtaagttg

tgtcatgceca

ccctrgteac
agttaaggag
tgctggtata
cgatatcgga
tcaccatcat
tagctgtttce
agcataaagt
cgcteactge
€aacgegegyg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cceceeegttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatecy
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gccgeagtgt
tccgtaagat
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agagtcgttt
tggctgctgg
ggcgegecag
ggtggaggcc
caccatcact
ctgtgtgaaa
gtaaagccty
ccgcttteca
99agaggcgy
cggtcgticyg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttecececc
acctgtcege
atctcagttc
agccecgaccy
acttatcgcc
gtgctacaga
gtatctgcgce
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggcececag
caataaacca
ccatccagtc
tgcgeaacgt
cttcattcag
daaaagcggt
tatcactcat

gcttttctgt

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



gactggtgag
ttgcecggceg
cattggaaaa
ttcgatgtaa
ttcrgggtga
gaaatgttga
ttgretcaty
gcgcacattt
aacctataaa
<210>
<211>
<212>
<213>

<220>
<223>

45
DNA

<400> 45
gacggatcgg

ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccegeecatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
actcacggag
aaaatcaacyg
gtaggcgtgt
ctgcttactg
accatgaaac
gctctggeaa
gggaagttgg
ggaactictg

gagccectea

6365

tactcaacca
tcaatacggg
cgttcttegg
cccactegtyg
gcaaaaacag
atactcatac
agcggataca
ccecgaaaag

aataggcgta

artificial

gagatctecce

aagccagtat

ttaagctaca

gcgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgecc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
tatgtattct
gatctgacaa
aactgagtgg
ctgctgatge

tgcaagccac

agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttcctttt
tatttgaatg
tgeccacctga

tcacgaggcec

gatccectat
ctgcteectg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggce
ctccacceca
aaatgtcgta
gtctatataa
attaatacga
acttgcagtt
agactgcgaa
atgcgagcaa
agttgaagtt

agcctggett

eolf-seql

agaatagtgt
gccacatage
ctcaaggatc
atcttcagea
tgccgeaaaa
tcaatattat
tatttagaaa
cgtctaagaa

ctrtcgtc

pCDNA3 with DeSNAP Univ cassette

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcecegec
ttcccatagt
aaactgcececa
tcaatgacgg
ctacttggea
agtacatcaa
ttgacgtcaa
acaactcegce
gcagagctct
ctcactatag
gttgcgttcg
atgaaaagaa
ggattgcatg
ccageaccag

aacgcatatt

atgcggegac
agaactttaa
ttaccgetgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa

accattatta

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagtttyg
cccattgacg
ctggctaact
ggagacccaa
taggattgtc
ctacattgga
aaattaagct
cagctgttct

tccaccagee
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cgagttgctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacy
atcagggtta
taggggticc

tcatgacatt

tgctctgatg
gagtagtgcg
aagaatctgc
cgttgacatt
agcccatata
cccaacgace
gggactitec
catcaagtgt
gcetggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgyggcyg
agagaaccca
gctggetage
cttacctaca
ttcaccactt
actgggaaaa
tggaggtcct

tgaggccatt

3000
3060
3120
3180
3240
3300
3360
3420
3458

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

1020
1080
1140
1200



gaggaatttc
caggtcctgt
cttgctgcat
aatcctgtgce
ggctatgaag
ggaaagcctg
gaaaacctgt
caagggcccg
gcttggtacc
cagtggcgge
cctictagtt
ggtgccactc
aggtgtcatt
gacaatagca
agctgggget
gtggtggtta
getttcttcce
gggctcectt
tagggtgatg
ttggagtcca
atctcggtcet
aatgagctga
ggtgtggaaa
agtcagcaac
tgcatctcaa
ctcegeecag
aggccgaggce
gcctaggett
acgtgatgaa
tcgacagegt
tcgatgtagg
aagatcgtta
acattgggga
cgttgcaaga

cagtccecge
ggaaattgct
tggccggtaa
ccatcctgat
gaggactggc
ggctgggtcec
acttccagag
gcggaggtag
gagctcggat
cgctegagtce
gccagecatc
ccactgtect
ctattctggg
ggcatgctgg
ctagggggta
cgcgcagegt
CTttccttict
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa
gtccecagge
caggtgtgga
ttagtcagca
ttcegeccat
cgcetctgee
ttgcaaaaag
aaagcctgaa
ctccgacctg
agggcgtgga
tgtttatcgg
attcagcgag

cctgectgaa

ccttcaccat
gaaggtggtc
cccegeaget
ccettgteac
agttaaggag
tgctggtata
cgatatcgga
tcaccatcat
ccactagtcc
tagagggccc
tgttgttige
ttcctaataa
gggtggggtyg
ggatgcggtg
tcececacgey
gaccgctaca
cgccacgttc
atttagtgct
tgggccateg
tagtggactc
tttataaggg
atttaacgcg
tcecccageag
aagtccccag
accatagtcc
tcteegecece
tctgagetat
ctcccgggag
ctcaccgega
atgcagcetct
tatgtcctgc
cactttgcat
agcctgacct

accgaactge

eolf-seql

cctgtgtttc
aagtttggtg
acagctgeceg
agagtcgttt
tggctgcetgg
ggcgegcecag
ggtggaggcec
caccatcact
agtgtggtgg
gtttaaaccc
cceteeccecy
aatgaggaaa
gggcaggaca
ggctctatgg
ccectgtageg
cttgccageg
gcecggetttce
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattaattct
gcagaagtat
gctecccage
cgcecectaac
atggctgact
tccagaagta
cttgtatatc
cgtctgtcga
cggagggcga
gggtaaatag
cggcegegcet
attgcatctc

ccgetgttcet

agcaggagag
aagtgatttc
tgaaaactgc
catcttcecgg
ctcatgaagg
ggtccectagg
cgggagagaa
aatgaccggt
aattctgcag
gctgatcage
tgccttectt
ttgcatcgea
gcaaggggga
cttctgaggce
gcgcattaag
ccctagegec
cccgtcaage
tcgaccccaa
cggtttttcg
ctggaacaac
tttcggecta
gtggaatgtg
gcaaagcatg
aggcagaagt
tcegeccate
aatrttittte
gtgaggaggc
cattttcgga
gaagtttctg
agaatctcgt
ctgcgeegat
cccgattecy
ccgeegtgea

gcagcecggte
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cttcacccge
atatcagcaa
tctcagegga
agctgtaggt
tcatagactt
tggcggatcc
tctatatttt
gcggeegceaa
atatccagca
ctcgactgtg
gaccctggaa
ttgtctgagt
ggattgggaa
ggaaagaacc
€gcggcegggt
cgctcettte
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
tgtcagttag
catctcaatt
atgcaaagca
ccgececctaa
atttatgcag
ttttttggag
tctgatcage
atcgaaaagt
gctttcaget
ggtttctaca
gaagtgcttg
cagggtgtca

gcggaggcca

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240



tggatgcgat
aaggaatcgg
tgtatcactg
atgagctgat
tcggctccaa
aggcgatgtt
tggcttgtat
cgeegeggcet
ttgacggcaa
ccggagecgyg
atggctgtgt
caaaggaata
gcttcggaat
tggagtictt
atagcatcac
Cccaaactcat
cgtaatcatyg
acatacgagc
cattaattgc
attaatgaat
cctegeteac
caaaggcggt
caaaaggcca
ggctcecgecce
cgacaggact
ttccgaccect
tttctcatag
gctgtgtgea
ttgagtccaa
ttagcagagce
gctacactag
aaagagttag
gcaagcagca

cggggtctga

cgctgeggec
tcaatacact
gcaaactgtg
gctitgggec
caatgtcctyg
cggggattcec
ggagcagcag
ccgggegtat
tttcgatgat
gactgtcggg
agaagtactc
gcacgtgcta
cgttttccgg
tgeecacced
aaatttcaca
caatgtatct
gtcatagctg
cggaagcata
gttgcgetca
cggccaacgc
tgactegetyg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgettacce
ctcacgetgt
cgaacccecc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gattacgegc

cgctcagtgy

gatcttagcec
acatggcgtg
atggacgaca
gaggactgcce
acggacaatyg
caatacgagg
acgcgctact
atgctcegea
gcagcttggg
cgtacacaaa
gccgatagtyg
cgagattrtcg
gacgccggcet
aacttgtita
aataaagcat
tatcatgtct
tttectgtgt
aagtgtaaag
ctgeceegett
gcggggagag
cgcteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tceggeaaac
agaaaaaaag

aacgaaaact

eolf-seql

agacgagcgg
atttcatatg
ccgtcagtygc
ccgaagtecg
gccgcataac
tcgecaacat
tcgagcggag
ttggtcttga
cgcagggtceg
tcgeecgeag
gaaaccgacg
attccaccgce
ggatgatcct
ttgcagctta
ttttttcact
gtataccgtc
gaaattgtta
cctggggtgc
tccagteggg
gcggtttgeg
ttcggetgeg
caggggataa
aaaaggccge
atcgacgcte
cccctggaag
ccgectttct
gttcggtgta
accgctgegce
cgccactgge
cagagttctt
gcgetetget
aaaccaccge
gatctcaaga

cacgttaagg

gttcggeecca
cgcgattgcet
gtccgtegeg
gcacctcgtg
agcggtcatt
cttcttctygyg
gcatccggag
ccaactctat
atgcgacgcea
aagcgcgygcce
ccccageact
cgccttcetat
ccagcgeggg
taatggttac
gcattctagt
gacctctagce
tcecgcetcaca
ctaatgagtg
aaacctgtcg
tattgggcge
gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctcecctegtg
cccttcggga
ggtcgttcge
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agatcctttyg
gattttggtc
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ttcggaccgce
gatccccatg
caggctctcg
cacgcggatt
gactggagcg
aggcegtggt
cttgcaggat
cagagcttgg
atcgtccgat
gtctggaccg
cgtccgaggg
gaaaggttgg
gatctcatgc
aaataaagca
tgtggtttgt
tagagcttgg
attccacaca
agctaactca
tgccagetge
tcttcogett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggege
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
tttrttgtet
atcttticta

atgagattat

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280



caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggetcc
gtcctgcaac
gtagttcgcec
cacgctcgtce
catgatccce
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagce
atgccgcaaa
ttcaatatta

gtatttagaa

acgtc

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

<220>
<223>

<400>

Met Lys Leu

1

Leu Gly Arg

Ser Pro Leu

Glu 1le Lys

50

val pro Ala

65

46

476

PRT
artificial

Amino acid sequence of ssBiP+SNAPTike+proTEV+SBY.

cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgec
agttaatagt
gtttggtatg
catgttgtgc
ggccgeagtg
atccgtaaga
tatgcggega
cagaacttta
cttaccgcetyg
atcttttact
aaagggaata
ttgaagcatt

aadtaaacaa

atccttttaa
tctgacagtt
tcatccatag
tctggecececa
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgcet
aaagtgctca
ttgagatcca
ttcaccagceg
agggcgacac
tatcagggtt

ataggggttc

(encoded by SEQ ID NO:35)

46

20

eolf-seq]

attaaaaatg
accaatgert
ttgcctgact
gtgctgcaat
agccagecgyg
ctattaattg
ttgttgccat
gcteeggttce
ttagctectt
tggttatgoc
tgactggtga
cttgecegge
tcattggaaa
gttcgatgra
tttctgggty
ggaaatgttg
attgtctcat

cgcgeacatt

Cys Ile Leu Leu Ala val val Ala Phe
5

10

Ser Asp Lys Asp Cys G;u Met Lys Arg
Gly Lys Leu Glu kgu Ser Gly Cys Glu
Leu teu Gly Egs Gly Thr Ser Ala Ala

pro Ala ala val Leu Gly Gly ggo Glu

aagttttaaa
aatcagtgag
ccecegtegty
gataccgcga
aagggcegag
ttgccgggaa
tgctacaggce
ccaacgatca
cggtcctecy
agcactgeat
gtactcaacc
gtcaatacyg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac

tccccgaaaa

30

45

60

Page 29

val Gly

Thr Thr

Gln Gly

Asp Ala

Pro Leu

tcaatctaaa 5340
gcacctatct 5400
tagataacta 5460
gacccacgcet 5520
cgcagaagtg 5580
gctagagtaa 5640
atcgtggtgt 5700
aggcgagtta 5760
atcgttgtca 5820
aattctctta 5880
aagtcattct 5940
gataataccyg 6000
gggcgaaaac 6060
gcacccaact 6120
ggaaggcaaa 6180
ctettecttt 6240
atatttgaat 6300
gtgccacctg 6360
6365
N+proTEV+HTstag

Leu
15

Ser
Leu Asp
Leu His
Glu

val

Met GIn
80



Ala

Glu

rhe

Glu

Ala

145

ieu

Tyr

His

Gly

Ser

225

phe

Gln

Ala

Phe

val

305

Lys

Thr

Phe

Thr

val

130

Thr

Ije

Glu

Arg

Ser

210

Ser

Asn

Leu

Lys

Tyr

Leu

Ala

Pro

Ala

Pro

Gly

Leu

195

Leu

Gln

Pro

Asn

Met

275

Gly

ASn

Leu

Ala

Trp

val

100

Gln

Ser

Ala

Cys

Gly

Gly

Gly

Phe

Glu

Phe

260

val

val

Pro

Ala

Glu
340

Leu

85

Pro

val

Tyr

val

His

165

l.eu

Lys

Gly

Ile

val

245

Gly

Leu

Lys

val

Arg

325

Ala

Asn

Ala

Leu

Gln

Lys

150

Arg

Ala

Pro

Gly

Phe

230

Gly

val

His

Phe

Pro

310

Trp

Ser

Ala

Leu

Trp

Gln

135

Thr

val

val

Gly

Ser

215

Glu

Tyr

Ala

Lys

Thr

295

ASp

Ile

Ala

Tyr

His

LysS

Leu

Ala

val

Lys

Leu

200

Glu

ASD

val

Arg

Thr

280

val

Asni

Ala

Glin

Phe

His

105

Leu

Ala

Leu

sSer

Glu

185

Gly

Asn

val

Ala

val

265

Ala

val

Ala

Asp

Ite
345

eolf-seql

His Gln Pro

90

Pro

Leu

Ala

Ser

Ser

170

Trp

Pro

Leu

Pro

Phe

250

Phe

Gln

Asn

Ile

Thr
330

val

Lys

lLeu

Leuy

Ala

TYr

GIn

235

Ile

Phe

Pro

Ash

Thr

315

cys

Phe

val

Ala

140

Asn

Gly

Leu

Gly

phe

220

Arg

Gly

Leu

ser

His

300

Leu

Lys

val Met Pro
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Glu

Gln

val

125

Gly

Pro

Ala

Ala

Ile

205

Gln

Asn

Lys

Asn

val

285

Phe

His

Ala

Leu

Ala

GIn

110

Lys

Asn

val

val

His

190

Gly

ser

Ala

Tyr

Gln

270

ASp

Pro

Arg

Ser

Ala
350

Ile
95

Glu
Phe

Pro

Pro

Ala

ASp

Ala

Gly

Lys

Leu

Gin

Met

val

335

Glu

Glu

Ser

Gly

Ala

ITe

160

Gly

Gly

Pro

Thr
240
Gln
Lys
Thr
Tyr
Ser
320

Leu

val



eolf-seql

Lys Gly Cys Thr Trp Ala Asp Gly Tyr Thr Met Tyr Leu Gly Phe Ala
355 360 365

Pro Gly Ala Glu Met Phe Leu Asp Ala Phe Asp Phe Tyr Pro Leu val
370 375 380

Ile Glu Met His Arg val Leu Lys Asp Asn Met Asp val Asn Phe Met

385 390 395 400

Lys Lys val Leu Arg Gln Arg Tyr Gly Thr Met Thr Ala Glu Glu Trp

405 410 415
Met Thr GIn Lys Ile Thr Glu Ile Lys Ala Ala Phe Asn Ser val Gly
420 425 430
Gin teu Ala Trp Ala Lys Ser Gly Phe Ser Pro Ala Ala Arg Thr pPhe
435 440 445

Leu GIn GIn Phe Gly Ile Asn Ile Pro Gly Glu Asn Leu Tyr Phe Gln
450 455 460

Gly Pro Gly Gly Gly Ser His His His His His His

465 470 475

<210> 47

<211> 891

<212> DNA

<213> artificial

<220>

<223> Modified DNA sequence encoding enterovirus 71 vPl (strain

JL-AFP-EV71~07-03)

<400> 47

ggagataggg tggcagacgt gattgaaagt tccaaaggaa atagtgtgag cagagccctc

actcaagctc taccagcacc cacaggtcag aacacacagg tgagcagtca tcgactggat

acaggcaagg ttccagcact ccaagctgct gaaattggag catcatcaaa tgctragtgat

gagagcatga tcgagacacg ctgtgttctt aactcgcata gcacagctga gaccactctt

gatagtttct tcagcagagc ggggttagit ggagagattg atctccctct tgaaggcaca

actaacccaa atggttatgc caactgggac atagatataa caggttacgc gcaaatgcgt

agaaaggtgg agctattcac ctacatgcgce tttgatgcag agttcactit tgttgegtge

acacccaccg gggaagttgt cccacaattg ctccaataca tgtttgtgcc acctggagec

cctaagccag attccaggga atccctcgea tggcaaactyg ccaccaaccc ctcagttttt

gtcaagctgt cagaccctcc agcacaagtt tcagtaccat tcatgtcacc tgcgagtget

taccaatggt tttatgacgg ttatcccaca ttcggagaac acaaacagga gaaggatctc

gaatatgggg catgtcctaa caacatgatg ggcacgttct cagtgcggac tgtagggacc

pPage 31

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



eolf-seql
tccaagtcca agtacccttt agtggttagg atttacatga gaatgaagca cgtcagggeg

tggatacctc gcccgatgcg caaccaaaac tacctattca aagccaaccce aaattatgct

ggcaactcca ttaagccaac tggtaccagt cgcacagcga tcactactct C

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

<220>
<223>

<400>

atgaagttat gcatattact
tctagatcty
ttggaactga
tctgetgetg
ctcatgcaag
tttccagtcec
ctgtggaaat
gcattggeceg
gtgcccatcc
gaaggaggac
cctgggctgg
ctgtacttcc
aatagtgtga
gtgagcagtc
gcatcatcaa
agcacagctg
gatctcecte
acaggttacyg
gagttcactt
atgtttgtgc
gccaccaace
ttcatgtcac
cacaaacagg
tcagtgcgga

agaatgaagc

48

1643

DNA
arvificial

DNA Sequence of chimeric DeSNAPuniv-EV71.VP1l (ssBiP-SNAPlike-
proTEVcleavage site - modified EV71-VPl-proTEvcleavage site

-Histag) for expression in S2 cells

48

acaaagactg
gtggatgega
atgcagttga
ccacagcectg
ccgeecttca
tgctgaaggt
gtaacccegce
tgatcccttg
tggcagttaa
gtcctgctygg
agagcgatat
gcagagccct
atcgactgga
atgctagtga
agaccactct
ttgaaggcac
cgcaaatgcg
ttgttgcgtyg
cacctggagce
cctcagtttt
ctgcgagtge
agaaggatct
ctgtagggac
acgtcagggc

ggccgtegtg
cgaaatgaaa
gcaaggattg
agttccagca
gcttaacgca
ccatcctgtg
ggtcaagttt
agctacagcet
tcacagagtc
ggagtggctg
tataggcgcg
cggagatagg
cactcaagct
tacaggcaag
tgagagcatg
tgatagtttc
aactaaccca
tagaaaggtg
cacacccacc
ccctaageca
tgtcaagctg
ttaccaatgg
cgaatatggg
¢tccaagtec

gtggatacct

gtggcctttg
agaactacat
catgaaatta
ccagcagcetg
tatttccace
tttcagcagyg
ggtgaagtoa
gccgtgaaaa
gtrtecatcrt
ctggctcatg
ccagggtccc
gtggcagacy
ctaccagcac
gttccagcac
atcgagacac
ttcagcagag
aatggttatg
gagctattca
ggggaagttg
gattccaggg
tcagaccctc
trrtatgacg
gcatgtccta
aagtaccctt

cgcecgatge

ttggcectctc
tggattcacc
agctactggg
ttcttggagg
agcctgagge
agagcttcac
tL{tcatatca
ctgctctcag
ccggagcetgt
aaggtcatag
taggtggcgyg
tgattgaaag
ccacaggtca
tccaagctge
gctgtgrtct
cggggttagt
ccaactggga
cctacatgeg
tcccacaatt
aatccctegc
cagcacaagt
gttatcccac
acaacatgat
tagtggttag

gcaaccaaaa
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gctcgggaga
acttgggaag
aaaaggaact
tcctgagecc
cattgaggaa
ccgeecaggtce
gcaacttgct
cggaaatcct
aggrggcetat
acttggaaag
atccgaaaac
ttccaaagga
gaacacacag
tgaaattgga
taactcgcat
tggagagatt
catagatata
ctttgatgea
gctccaatac
atggcaaact
ttcagtacca
attcggagaa
gggcacgttc
gatttacatg

ctacctattc

780
840
891

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



eolf-seql
aaagccaacc caaattatgc tggcaactcc attaagccaa ctggtaccag tcgcacageg 1560

atcactactc tcccgggaga gaatctatat tttcaagggc ccggcggagg tagtcaccat 1620

catcaccatc actaatgacc ggt 1643

<210> 49
<211> 523
<212> PRT
<213> artificial

<220>
<223> Amino acid sequence of fusion protein [SNAPlike - proTEV - VPL
EV71 - proTEV- Histag]

<400> 49
Arg Ser Asp Ly$ 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 teu 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 ggy Gly Pro Glu Pro Egu Met Gln Ala Thr
50

Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val pPhe GIn GIn Glu Ser Phe Thr
85 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val
100 105 110

Ile 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
165 170 175

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 Ile Gly Asp
195 200 205
Page 33



Arg

Ala

225

Ser

Glu

Arg

Phe

Gly

Gly

Phe

val

Pro

val

385

Met

rhe

Asn

Ser

val

210

Leu

Ser

Ile

Cys

phe

290

Thr

Tyr

Asp

Pro

370

Phe

Ser

Gly

ASn

Ala

Thr

His

Gly

val

275

Ser

Thr

Ala

Ser

val

Pro

Glu

Met

435

Tyr

Trp

Asp

Glin

Arg

Ala

260

Leu

Arg

Asn

Gln

Glu

340

Leu

Arg

Lys

Ala

His

420

Met

Pro

Ile

val

Ala

Leu

245

Ser

Asn

Ala

Pro

Met

325

Phe

Leu

Glu

Leu

Ser

405

Lys

Gly

Leu

Pro

Ile

Leu

230

Asp

Ser

ser

Gly

Ash

310

Arg

Thr

Gln

Ser

ser

390

Ala

Glin

Thr

val

Arg

Glu

215

Pro

Thr

Asn

His

Leu

295

Gly

Arg

Phe

Tyr

Leu

375

ASp

Tyr

Glu

Phe

val

455

Pro

Ser

Ala

Gly

Ala

Ser

280

val

Tyr

Lys

val

Met

360

Ala

Pro

Gin

Lys

Ser

440

Arg

Met

Ser

Pro

Lys

Ser

265

Thr

Gly

Ala

val

Ala

345

Phe

Trp

Pro

Trp

Ile

Arg

eolf-seql

Lys Gly Asn

Thr

val

250

ASp

Ala

Glu

Asn

Glu

330

Cys

val

Glin

Ala

Phe

410

Leu

Arg

Tyr

Asn

Gly

235

Pro

Glu

Glu

Ile

Trp

Leu

Thr

Pro

Thr

Gln

395

Tyr

Glu

Thr

Met

Glin
475

220

Gin

Ala

Ser

Thr

300

ASp

Phe

Pro

Pro

Ala

380

val

Asp

Tyr

val

Asn

Page 34

Ser

Asn

Leu

Met

Thr

285

Leu

Ile

Thr

Thr

Gly

Thr

ser

Gly

Gly

Tyr

val

Thr

Gln

ITe

270

l.eu

Pro

ASp

Tyr

Asn

val

Tyr

Ala

430

Thr

Lys

Leu

Ser

Gln

Ala

255

Glu

Asp

Leu

Ile

Met

335

Glu

Pro

Pro

Pro

Pro

415

Cys

ser

His

phe

Arg

val

240

Ala

Thr

Ser

Glu

Thr

320

Arg

val

Lys

Ser

Phe

400

Thr

Pro

Lys

val



eolf-seql

Ala Asn Pro Asn Tyr Ala Gly Asn Ser ﬁég Lys Pro Thr Gly Thr Ser

485

495

Arg Thr Ala Ile Thr Thr Leu Pro Gly Glu Asn Leu Tyr Phe Gln Gly

Pro Gly Gly Gly Ser His His
515

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

<220>
<223>

<400>

atgaagttat
atgaagttgt
gacgttatcg
gtcggetaca
gatccagagg
tgcacgcgga
gagagttcac
ctcatgaaaa
cttggctgga
ttggtcgetce
ggagccagtg
atggcaaacg
gctgaggtca
tgcceccacga
caaggcttca
gacacatgtg
aacatcaaat
aattattcag
ccttecgataa
agtggactga
catagggagt

agaaacagag

500

50

2386

DNA
artificial

520

505

His His His His

510

DNA Sequence encoding chimeric DeSNAPuniv-JE. -skE (ssBiP- s from
JEV strain SA-14 -SNAP1ike) Tor expression in S22 cells

50

gcatattact
cgaatttcca
tgattcccac
tgtgtgagga
atgtggattg
ccaggeattc
tagtgaataa
ctgagaactyg
tgcttggcag
cggcttacag
gagccacttg
acaaaccaac
gaagttactyg
ctggagaagc
ctgaccgtgg
Caaaattcic
acgaagttgg
cgcaagttgg
ccctcaaact
acactgaagc
ggtttcatga

aactcctcat

ggccgtegtg
ggggaagctt
ctcaaaagga
cactatcacg
ctggtgtgac
caagcgaagc
aaaagaggct
gatcataagg
taacaacggt
ttttaattgt
ggtggacttg
attggacgtc
ctatcatgct
tcacaacgag
gtggggcaac
ctgcaccagt
catttitgtg
ggcgtcccag
tggtgactac
gttttacgtc
cctegetcetce

ggaatttgaa

gcectttgttg
ttgatgacca
gagaacagat
tacgaatgtc
aaccaagaag
aggagatccg
tggctgogatt
aatcctgget
caacgcgtgg
ctgggaatgg
gtgctagaag
cgcatgatta
tcagtcactg
aagcgagctg
ggatgtggac
aaagcgattg
catggaacca
gcggcaaagt
ggagaagtca
atgaccgtgg
ccctggacgt
ggggcgeacg
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gccteteget
tcaacaacac
gctgggtecg
ctaagcttac
tctacgteca
tgtcggtcca
caacgaaagc
atgctttect
tatttaccat
gcaatcgtga
gagatagctg
acatcgaagc
acatctcgac
atagtagcta
ttttcgggaa
ggagaacaat
ccacttcgga
ttacagtaac
cactggactg
ggtcaaagtc
ccecttcgag

CCacCaaaaca

cgggagatct
ggacattgca
ggcaatcgac
catgggcaat
atatggacgg
aacacatggg
cacacgatat
ggcggceggta
ccteetgetg
cttcatagaa
cttgacaatc
tagccaactt
ggtggctcog
tgtgtgcaaa
gggaagcatt
ccagccagaa
aaaccatggg
acccaatgcet
tgagccaagg
atttctggtc
cacagcgtgy
gtccgttgtt

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

1020
1080
1140
1200
1260
1320



gctcttgggt
tactcaagct
ctggctctga
ccggeggaca
tcctgcaaaa
ctggtgacag
atggaacccc
caccattggc
cgcaccaccc
cacgagatca
ceagecgocy
tactttcacc
ttccagcagg
ggagaggtca
gccgtgaaaa
gtgtctagcet
ctggececacyg
ccagggtccc
<210>
<211>

<212>
<213>

51
773
PRT
arti

<220>
<223>

cacaggaagg
cagtgaagtt
aaggcacaac
ctggtcacgg
ttccgattgt
tgaacccctt
cctteggaga
acaaagctgg
tggatagccc
agctgetggy
tgctgyggcgy
agcctgagyc
agagctttac
tcagcetacca
ccgeectgag
ctggegecgt
agggccacag

tggagcatca

ficial

aggcctcceat
aacatcaggc
ctatggcatg
aacagttgtc
tteccgttgeg
cgtcgegact
ctcctacatce
gcggecgeac
tctgggcaag
caaaggaaca
accagagcca
catcgaggag
ccgccaggtyg
gcagctggec
cggaaatccc
gagggggctac
actgggcaag

tcatcatcat

SNAPlike - Histag]

<400> 51

Arg Ser Met

1

Asn Asn Thr

Glu Asn Arg
35

Asp Thr Ile
50

Glu Asp val
65

Lys Leu
5

Asp Ile

20

Cys Trp

Thr Tyr

Asp Cys

ser Asn
Ala Asp
val Arg
Glu Cys
55

Trp Cys
70

Phe

val

Ala

40

Pro

ASp

Gln

Ile

25

Ile

Lys

Asn

eolf-seql

caggcgttgg
cacctgaaat
tgtacagaaa
attgaactct
agcctcaatg
tccagtgeea
gtagttggaa
ggcggaggta
ctggaactgt
tctgeegeeg
ctgatgcagy
ttecectgtge
ctgtggaaac
gccctggeeg
gtgcccatte
gagggcgggce
cctgggetygg
cattgatgac

Gly Lys
10

val I'le
Asp val
Leu Thr

GIn Glu
75

caggagccat
gtaggctgaa
aattctegtt
cctactctgyg
acatgacccc
actcaaaggt
ggggagacaa
gcaaagactg
ctgggtocga
acgccgtgga
ccaccgectyg
cagccctgca
tgctgaaagt
gcaatcccgce
tgatcccctyg
tcgeegtgaa
gtcctgcagyg
gggccc

Leu lLeu

Pro Thr

Gly Tyr

45

Met
60

val Tyr

Page 36

Met Thr
ser Lys
30

Met Cys
Asn Asp

val Gln

cgtggtggag
aatggacaaa
cgcgaaaaat
gagtgatggc
cgttgggcygg
gctggtcgag
gcagatcaac
cgaaatgaag
acagggcectg
agtgcctgec
gctcaacgcc
ccacccagtg
ggtgaagttc
cgccaccgece
ccaccgggty
agagtggctg
tataggcgeg

Ile
15

Pro

TYF
80

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2386

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



Gly

Ser

Trp

Trp

Trp

Leu

Asn

val

Thr

val

225

Ala

Ser

Gly

Ser

Lys

305

His

Thr

Arg

val

Leu

Ile

130

Met

ieu

Arg

Leu

Leu

210

Arg

Arg

Ser

cys

cys

290

Tyr

Gly

val

Cys

GIn

Leu

Leu

ASD

Glu

195

ASD

ser

cys

Tyr

Gly

Thr

Glu

AsSn

Thr

Thr

Thr

100

Ser

Arg

Gly

val

Phe

180

Gly

val

Tyr

Pro

val

260

Leu

Ser

val

Tyr

Pro
340

Arg

85

His

Thr

Asn

Ser

Ala

Ile

AsSp

Arg

cys

Thr

245

Cys

Phe

Lys

Gly

Ser

325

Asn

Thr

Gly

Lys

Pro

AsSn

150

Pro

Glu

Ser

Met

Tyr

230

Thr

Lys

Gly

Ala

Ile

310

Ala

Ala

Arg

Glu

Ala

Gly

Asn

-

Gly

Cys

Ile

215

His

Gly

GIn

Lys

Ile

295

Phe

GIn

Pro

His
Ser
Thr
120

Tyr

Gly

Ala
Leu
200
Asn
Ala
Glu
Gly
Gly
Gly
val

val

Ser

Ser

Ser

105

Arg

Ala

Gin

Ser

Ser

185

Thr

Ser

Ala

Phe

265

Ser

Arg

His

Gly

Ile
345

eolf-seql
Lys Arg Ser
90

Leu

Tyr

Phe

Arg

Phe

170

Gly

ile

Glu

val

His

250

Thr

Ile

Thr

Gly

Ala

330

Thr

val

Ley

Leu

val

155

Asn

Ala

Met

Ala

Thr

235

ASn

Asp

Asp

ITe

Thr

315

Ser

Ley

AsSn

Met

Ata

140

val

Ccys

Thr

Ala

Ser

220

Asp

Glu

Arg

Thr

Gln

300

Thr

Gln

Lys

Page 37

Arg

Lys

Lys

Ala

Phe

Leu

Trp

Asn
205

Gln

Ile

Lys

Gly

Cys

285

Pro

Thr

Ala

t.eu

Arg

Lys

110

Thr

val

Thr

Gly

val

190

ASp

Leu

Ser

Arg

Glu

Ser

Ala

ser

95

Glu

Glu

l.eu

Ile

Met

175

Asp

Lys

Ala

Thr

Ala

255

Gly

Lys

Asn

Glu

LYys

335

Asp

val

Asn

Gly

Leu

160

Gly

lLeu

Pro

val

240

ASp

ASNh

Phe

Ile

Asn

320

Phe

Tyr



Gly

Ala

Glu

385

Ala

Thr

Glin

Leu

Leu

465

Lys

Tyr

ser

Phe

Pro

545

Ile

LyS

Leu

Gly

Glu

Phe

370

Trp

rp

Lys

Ala

Thr

450

Lys

Asn

Ser

Leu

val

530

Pro

Asn

Asp

Glu

Lys
610

val

355

Tyr

Phe

Arg

Gln

Leu

435

ser

Gly

Pro

Gly

Asn

515

Ala

Phe

His

Cys

Leu

595

Gly

Thr

val

His

Asn

Ser

420

Ala

Gly

Thr

Ala

Ser

500

AsSp

Thr

Gly

His

Glu

580

Ser

Thr

Leu

Met

Asp

Gly

His

Thr

Asp

485

Asp

Met

Ser

ASp

565

Met

Gly

Ser

Asp

Thr

Leu

390

Glu

val

Ala

Leu

Tyr

470

Thr

Gly

Thr

Ser

ser

550

His

Lys

Cys

Ala

Cys

val

375

Ala

Leu

Ala

Ile

Lys

455

Gly

Gly

Ser

Pro

Ala

535

Tyr

Lys

Arg

Glu

Ala
615

Glu

360

Gly

Leu

Leu

Leu

val v

440

cys

Met

His

Ccys

val

520

Asn

Ile

Ala

Thr

GIn

600

ASp

Pro

Ser

Pro

Met

Arg

cys

Gly

505

Gly

Ser

val

Gly

Thr

585

Gly

Ala

eolf-seql
Arg Ser Gly

Lys

Trp

Glu

410

Ser

Glu

Leu

Thr

Thr

490

Ile

Arg

Lys

val

L.eu

val

ser

Thr

395

Phe

Gin

Tyr

Lys

Glu

475

val

Pro

Leu

val

Gly

Pro

Asp

His

Glu

Phe

380

Ser

Glu

Gluy

Ser

Met

460

Lys

val

Ile

val

Leu

540

Arg

His

Ser

Glu

val
620
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Leu

365

Leu

Pro

Gly

Gly

Ser

445

Asp

Phe

Ile

val

Thr

525

val

Gly

Gly

Pro

Ile

605

Pro

Asn

val

Ser

Ala

Gly

Ser

Lys

Ser

Glu

ser

510

val

Glu

Asp

Gly

Leu

590

Lys

Ala

Thr

His

Ser

His

415

Leu

val

Leu

Phe

Leu

495

val

AsSn

Met

LyS

Gly

Gly

Leu

Pro

Glu

Arg

Thr

400

Ala

Lys

Ala

Ala

480

ser

Ala

Pro

Glu

Gln

560

Ser

Lys

Leu

Ala



eolf-seql
Ala val Leu Gly Gly Pro Glu Pro Leu Met Gin Ala Thr Ala Trp Leu
625 630 635 640

Asn Ala Tyr Phe His GIn Pro Glu Ala Ile Glu Glu pPhe Pro val Pro
645 650 655

Ala Leu His His Pro val Phe GIn Gln Glu Ser Phe Thr Arg GIn val
660 665 670

Leu Trp Lys Leu Leu Lys val val Lys pPhe Gly Glu val 1le Ser Tyr
675 680 685

Gln GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr Ala Ala val
690 695 700

Lys Thr Ala Leu Ser Giy Asn Pro val Pro Ile Leu Ile Pro Cys His
705 710 715 720

Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly Leu
725 730 735

Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu Gly Lys
740 745 750

Pro Gly Leu Gly Pro Ala Gly ITe Gly Ala Pro Gly Ser Leu Glu His
755 760 765

His His His His His
770

<210> 52

<211> 1020
<212> DNA

<213> artificial

<220>

<223> DNA sequence encoding_the fusion protein BiP1ike-SNAP1ike-EDIII
from Japanese encephalitis virus genotype I cloned into
pMT/BiP/SNAP for expression 1in s2 cells

zgggZacggt gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac 60
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagit ggaactgagt 120
ggatgcgagc aaggattgca tgaaattaag ctactgggaa aaggaactic tgctgctgat 180
gcagttgaag ttccagcacc agcagcetgtt cttggaggtc ctgagcccct catgcaagec 240
acagcctggce ttaacgcata tttccaccag cctgaggeca ttgaggaatt tccagtcccce 300
gceccttcacce atcctgtgtt tcagcaggag agcttcaccc gecaggtcct gtggaaattg 360
ctgaaggtgg tcaagtttgg tgaagtgatt tcatatcagc aacttgctge attggccggt 420
aaccccgeag ctacagcetge cgtgaaaact getctcagcyg gaaatcctgt geccatcctg 480
atcccttgte acagagtcgt ttcatrttec ggagctgtag gtggctatga aggaggactg 540
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gcagttaagg
cctgcetggta
acgacttacg
catggaacag
attgtctcag
ceettegteg
ggagactctt
gctggaagca
<210>
<211>
<212>
<213>

<220>
<223>

53
319
PRT

agtggctgct
taggcgcgec
gcatgtgtac
ttgrcattga
tcgegagttt
cgacatctag
acatcgtggt

cgctgggtaa

artificial

ggctcatgaa
agggtccectg
agaaaaattc
gctcacatac
aaacgacatg
ctccaactca
tggaagaggg
aggaggtggce

eolf-seql

ggtcatagac
gagggaggtg
tcgttegega
tctggaageg
acccctgtgg
aaggtgctgg
gataagcaga

catcaccatc

ttggaaagcc
gcgggtetge
aaaatccagce
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 Gin V

Ile sSer Tyr

115

Ala val

130

Ala

Pro His

145

Ccys

i Led

Lys ASp
5

teu Glu

20

Gly Lys

Ala val
Ala

Asn

Leu
85

Ala

Trp
100

Gin Gin

Lys Thr

Arg val

Cys Glu

Leu Ser

Gly Thr

Leu Gly

55

Tyr Phe

70

His His

LYys

Leu

Ala Leu

135

val
150

Ser

Met

Gly

ser

40

Gly

His

Pro

Leu

Ala

120

ser

Ser

Lys Arg Thr

10

Cys Glu Glin

25

Ala Ala Asp

Pro Glu Pro

Glin Glu

75

Pro

Phe Gln

90

val

Lys val val

105

Leu Ala Gly

Gly Asn Pro

Ala
155

Ser Gly

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu GIn

60

Met

Ala Ile GTu

Gln Glu Ser

Lys Phe Gly

110

Asn Pro Ala

125

val Ile

140

Pro

val Gly Gly

Page 40

tgggctgggt
tctgaagggce

ggacacaggc
taaaattccg
aacagtaaac
accteectic
ctggcacaaa

atgaccggtt

Amino acid Sequence of the fusion protein SNAP1ike-EDIII from

Ser Pro

15

Glu Ile

val Pro
Thr

Ala

Phe
80

Glu

Phe Thr

95

Glu val

Ala Thr
Ile

Leu

Glu
160

TYr

600
660
720
780
840
900
960
1020



eolf-seql

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 Ala Leu Lys Gly Thr Thr Tyr Gly Met
195 200 205

Cys Thr Glu Lys Phe 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 fle 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 Ile
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 Leu Gly Lys Gly Gly Gly His His His His His His
305 310 315

<210> 54

<211> 406

<212> DNA
<213> artificial

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

Sggggccggg gtcectggag ggaggtggcy ggtctgctct gaagggcacg acttacggea 60
tgtgtacaga aaaattctcg ttcgegaaaa atccagegga cacaggecat ggaacagttg 120
tcattgagcet cacatactct ggaagcgatg gtccctgtaa aattccgatt gtctcagtcg 180
cgagtttaaa cgacatgacc cctgtgggga ggctggtaac agtaaacccc ttcgtcgcga 240
catctagctc caactcaaag gtgctggitg agatggaacc tcccttcgga gactettaca 300
tcgtggttgg aagaggggat aagcagatta accatcactg gcacaaagCt ggaagcacgce 360
tgggtaaagg aggtggccat caccatcacc atcactgatg accggt 406
<210> 55

<211> 406
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eolf-seql

<212> DNA

<213> artificial

<220> ) )

<223> DNA sequence encoding Domain III of envelope E protein from
Japanese encephalitis virus of genotype 2 (JE-2.EDIII)

<400> 55

gcgegecagg gtccctggag ggaggtggceg ggtctgetct gaaaggceaca acctatggta 60

tgtgcacaga aaactcctcg ttccgaaaaa atccagcgga cacaggccat ggaacagttg 120

tcattgagct cacatactct gggagtgatg gtccctgtaa gattccaaat gtctccgttyg 180

cgagcctgaa tgacatgacc cctgtaggga ggetggtaac agtaaacccc tttgtcgega 240

catccagege caactcaaaa gtgcetggttg aaatggaacc cccttttgga gattcettaca 300

tcgtggtcgg aagaggtgac aagcagatca atcatcactg gcacaaagct ggaagcacge 360

tgggcaaagy aggtggccat caccatcacc atcactgatg accggt 406

<210> 56

<211> 406

<212> DNA

<213> artificial

<220> . . i

<223> DNA sequence encoding Domain III of envelope E protein from
Japanese encephalitis virus of genotype 4 (JE-4.EDIIIL)

<400> 56

gcgcgecagg gtccctggag ggaggtggeg ggtctgetct gaaaggcaca acctatggaa 60

tgtgcacaga aaagttctcg tttgcaaaga atccagcaga cactggtcat ggaacagttyg 120

tcattgaact cctgtattct ggaagtgacg gcccctgtaa catcccaatt gtctcagitgg 180

tcagtctaaa cgacatgact ccagttggaa ggttggtgac agtgaacccc ttcgttgcca 240

catccagttc caattcaaag gtcttagttg agatggaacc tccttttgga gactcctaca 300

ttgtggtcgg gagaggagaa aaacaaatca accaccactg gcacaaacct ggaagcacat 360

tgggcaaagg aggtggccat caccatcacc atcactgatg accggt 406

<210> 57

<211> 406

<212> DNA

<213> artificial

<220> ) ) )

<223> DNA sequence encoding Domain III of envelope E protein from
Japanese encephalitis virus of genotype 5 (JE-5.EDIII)

<400> 57

gcgegecagg gtccctggag ggaggtggeg ggtctgegtt gaaagggacc acctatggta 60

tgtgcacaga gaagttctct ttttccaaga atccagctga cactggtcat ggtacggttg 120

tcatagaatt gcagtacacc ggcactgacg gaccttgcaa gatacccatc tcttcggtygg 180

ccagtctgaa tgatttaact ccagttggta gattggtgac agtcaatcct tttgttgeca 240

catccaccgce caattcgaag gttttggtag aattggaacc accatttgga gattcattca 300
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eolf-seql
ttgttgtcgy aagaggagat aagcagatca atcaccattg gcacaagget ggcagttcac

tgggaaaggg aggtggccat caccatcacc atcactgatg accggt

<210> 58

<211> 394

<212> DNA

<213> artificial
<220>

<223>

Rabensbhurg virus (RabV.EDIII)

<400> 58
gcgegecagg

ccttcaagtt
aatacaccgg
acctaacitcce
attcaaaggt
gaggagaaca
gtggccatca
<210> 59
<211>
<212>
<213>

<220>
<223>

DNA

aggtggcggg
ttctgggaat
aaccgatggt
cgttgggaga
tctgatagaa
ccagataaac

ccatcaccat

1020

artificial

tctcagetca
ccagctgaca
ccttgtaagg
ctggtgacag
ctggaacctc
caccattggc

cactgatgac

aaggaacgac
cagggcatgg
tgcctgtete
tgaatccctt
cattcggtga

acaagtctgg
cggt

ctatggagta
caccgtggtc
ttccgtgget
tgttgctgea
ctcatacatt

aagcagtatt

DNA sequence of Domain III encoding envelope E protein from

tgcgcaaaag
ttagagttgc
tcactcaacg
gctactgcta
gtggtaggta
ggaaagggag

DNA Sequence encoding the fusion protein BirPlike -SNAP1ike-EDIII

from Japanese encephalitis virus genotype 2 cloned into
pMT/BiP/SNAP for expression in S2 cells

<400> 59

atgaaactat gtattctact tgcagttgtt

aaagactgcg
ggatgcgagc
gcagttgaag
acagcctggce
gcecctteacce
Cctgaaggtgyg
aaccccgceag
atcccttgte
gcagttaagg
cctgctggta
acaacctatg
catggaacag

aatgtctceg

aaatgaaaag
aaggattgca
ttccageacce
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt

agtggctget

taggcgegece

gtatgtgcac

ttgtcattga

ttgcgagect

aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttec
ggctcatgaa
agggtccctg
agaaaactcc
gctcacatac

gaatgacatg

gcgttegtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca
agcttcacce
tcatatcage
gctctcageg
ggagctgtag
ggtcatagac
gagggaggtg
tcgttccgaa
tctgggagtyg
acccctgtag
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gattgtcctt
ttgggaagtt
aaggaacttc
ctgagcccect
ttgaggaatt
gcecaggtect
aacttgetge
gaaatcctgt
gtggctatga
ttggaaagec
gcgggtetge
daaaatccagc

atggtcectyg

ggaggctggt

aagatctgac
ggaactgagt
tgctgetgat
catgcaagcc
tccagteccec
gtggaaattg
attggceggt
gceccatectyg
aggaggactg
tgggctgggt
tctgaaaggce
ggacacaggc
taagattcca

aacagtaaac

360
406

60
120
180
240
300
360
394

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



eolf-seql

ccctttgteg cgacatccag cgccaactca aaagtgcetgg ttgaaatgga accccctttt 500
ggagattctt acatcgtggt cggaagaggt gacaagcaga tcaatcatca ctggcacaaa 960
gctggaagca cgctgggcaa aggaggtgge catcaccatc accatcactg atgaccggtt 1020
<210> 60

<211> 319

<212> PRT

<213> artificial

<220>

<223> Amino acid Sequence of the fusion protein SNAPTike-EDIII from
Japanese encephalitis virus genotype 2 - Histag

<400> 60
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 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 GIn Ala Thr
50 55 60

Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val pPhe Gin Gln Glu Ser Phe Thr
85 90 95

Arg Gin val Leu Trp Lys Leu Leu Lys val val Lys phe Gly Glu val
100 105 110

Ile Ser Tyr GIn Gln 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 vai 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 Ala leu Lys Gly Thr Thr Tyr Gly Met
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195 200

Thr Glu Asn

210

cys Ser Ser Phe Arg

215

LYys Asn Pro

Ile Glu
230

Gly Thr val val teu Thr Tyr Ser Gly

Pro Asn val Ser val Ala

245

Lys Ile Leu Asn

250

Ser

Phe val
265

Leu val Thr val

260

Gly Arg Asn Pro

val val Glu Met Glu

275

Ser Lys Leu Pro Pro

N
0
<

val GIn Ile Asn His

290

val Gly Arg Gly Asp Lys

295

His
315

Ser Thr Leu Gly Lys Gly Gly Gly His

<210> 61

<211> 1020
<212> DNA

<213> artificial

<220>
<223>

205

Ala Asp Thr
220

Ser Asp Gly

Asp Met Thr

Thr Ser Ser

270

Gly Asp Ser

His Trp His
300

His His His

Gly His

Pro Cys

240
Pro val
255
Ala Asn
Tyr Ile

Lys Ala

His

DNA Sequence encoding the fusion protein BiPlike -SNAPTike-EDITI

from Japanese encephalitis virus genotype 4 cloned into
pMT/BiP/SNAP for expression in s2 cells

<400> 61

atgaaactat gtattctact tgcagttgtt gcgttcgtag
aaagactgcg aaatgaaaag aactacattg gattcaccac
ggatgcgagc aaggattgca tgaaattaag ctactgggaa
gcagttgaag ttccagcacc agcagctgtt cttggaggtc
acagcctgge ttaacgcata tttccaccag cctgaggeca
gcecttcacc atcctgtgtt tcagcaggag agcttcacce
ctgaaggtgg tcaagtttgg tgaagtgatt tcatatcagc
aaccccgcag ctacagetgc cgtgaaaact gctctcageg
atcccttgtc acagagtcgt ttcatcttcc ggagctgtag
gcagttaagg agtggctgct ggctcatgaa ggtcatagac
cctgetggta taggcgegec agggtccctyg gagggaggtg

acaacctatg gaatgtgcac agaaaagttc tcgtttgcaa

catggaacag ttgtcattga actcctgtat tctggaagtg

gattgtcctt
ttgggaagtt
aaggaacttc
ctgagccect
ttgaggaatt
gccaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagec
gcgggrctge
agaatccagc

acggcccectg
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aagatctgac
ggaactgagt
tgctgctgat
catgcaagcc
tccagtecce
gtggaaattg
attggccggt
gcececatectg
aggaggactg
tgggctgggt
tctgaaaggc
agacactggt

taacatccca

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



eolf-seql
attgtctcag tggtcagtct aaacgacatg actccagttg gaaggttggt gacagtgaac

ccettegttyg ccacatccag ttccaattca aaggtcttag ttgagatgga acctectttt

ggagactcct acattgtggt cgggagagga gaaaaacaaa tcaaccacca ctggcacaaa

cctggaagca cattgggcaa aggaggtgge catcaccatc accatcactg atgaccggtt

<210> 62

<211> 319

<212> PRT

<213> artificial

<220> )

<223> Amino acid Sequence of the fusion protein SNAP1ike-EDIII from
Japanese encephalitis virus genotype 4 - Histag

<400> 62

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

1 5 i0 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 ESO Ala Ala val Leu Gly Gly Pro Glu Pro ggu Met GIn Ala Thr
55

Ala Trp Leu Asn Ala Tyr pPhe His GlIn Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val Phe GIn Gln Glu Ser Phe Thr
85 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val
100 105 110

Ile Ser Tyr Gin Gln 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
165 170 175

Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser
180 185 190
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eclf-seql
Lys Gly Thr Thr
205

Ala
200

Leu Glu Gly Gly Gly Gly Ser

195

Leu Tyr Gly Met

Thr Glu Phe

210

Pro Ala Thr His

220

pPhe Ala

215

cys Lys Ser Lys Asn Asp Gly

Glu
230

Gly Thr val val Ile Leu Leu Tyr Ser Gly Ser Asp Gly Pro

Cys
240
val

val val

245

Asn Ile Pro Ile Ser Ser Leu Thr val

250

Asn Met Pro

255

Asp

phe val Ala Thr

265

val Thr val

260

Gly Arg Leu Asn Pro Ser Ser Ser

270

Asn

val val Glu

275

Ser Lys Leu Met Glu Pro Pro Phe Gly Asp

280 285

Ser Tyr

His His Pro

300

va’ Glu Gln Ile His

290

val Gly Arg Gly Lys Asn Trp Lys

His His His His His

315

Ser Thr Leu Gly Lys His

310

Gly Gly Gly

<210> 63

<211> 1020
<212> DNA

<213> artificial

<220>
<223> DNA Sequence encoding the fusion protein BiPlike -SNAP1ike-EDIII
from Japanese encephalitis virus genotype 5 cloned into

pMT/B1P/SNAP for expression in 52 cells
<400> 63

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac 60
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt 120
ggatgcgagc aaggattgca tgaaattaag ctactgggaa aaggaacttc tgctgctgat 180
gcagttgaag ttccagcacc agcagetgtt cttggaggtc ctgageccct catgcaagec 240
acagcctgge ttaacgcata tttccaccag cctgaggceca ttgaggaatt tccagtcecce 300
gcectteace atcctgtgtt tcageaggayg agettcacce gecaggiact gtggaaatty 360
ctgaaggtgg tcaagittgg tgaagtgatt tcatatcagc aacttgctge attggccggt 420
aaccccgeag ctacagetge cgtgaaaact gcetctcageg gaaatcctgt geccatcctg 480
atcccttgtc acagagtcgt ttcatcttec ggagcetgtag gtggctatga aggaggactg 540
gcagttaagg agtggctget ggctcatgaa ggtcatagac ttggaaagcc tgggctgggt 600
cctgetggta taggegegce agggtccctg gagggaggty gcgggtctge gttgaaaggg 660
accacctatg gtatgtgcac agagaagttc tctttttcca agaatccagc tgacactggt 720
catggtacgg ttgtcataga attgcagtac accggcactg acggaccttg caagataccc 780
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atctcttcgg tggecagtct gaatgattta actccagttg gtagattggt gacagtcaat
ccttttgttg ccacatccac cgccaattcg aaggitttgg tagaattgga accaccattt
ggagattcat tcattgttgt cggaagagga gataagcaga tcaatcacca ttggcacaag
gctggcagtt cactgggaaa gggaggtggc catcaccatc accatcactg atgaccggtt
<210> 64
<211> 319
<212> PRT
<213> artificial
<220> .
<223> Amino acid Sequence of the fusion protein SNAPTike-EDIII from

Japanese encephalitis virus genotype 5 - Histag
<400> 64
Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 5 10 i5

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 Gin Ala Thr
50 55 60

Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val Phe GIn GIn Glu Ser Phe Thr
85 a0 g5

Arg Gln val Leu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu val
100 105 110

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 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 pPro Gly Ser
180 185 190
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eolf-seql

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

Cys Thr Glu Lys Phe Ser Phe Ser Lys Asn Pro Ala Asp Thr Gly His
210 215 220

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

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

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

Ser Lys val teu val Glu Leu Glu Pro Pro Phe Gly Asp Ser phe Ile
275 280 285

val val Gly Arg Gly Asp Lys Gln ITe Asn His His Trp His Lys Ala
290 295 300

Gly Ser Ser Leu Gly Lys Gly Gly Gly His His His His His His
305 310 315

<210> 65

<211> 1008
<212> DNA

<213> artificial

<220>
<223> DNA Sequence encoding the fusion protein BiPlike -SNAPT1ike-EDIII
from Rabensburg virus cloned into pMT/BiP/SNAP for expression in

S2 cells

<400> 65

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac 60
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt 120
ggatgcgagc aaggattgca tgaaattaag ctactgggaa aaggaactic tgctgctgat 180
gcagttgaag ttccagcacc agcagetgtt cttggaggtc ctgagcccct catgcaagec 240
acagcctgge ttaacgcata tttccaccag cctgaggceca ttgaggaatt tccagtcecce 300
gccctteace atcctgtgtt tcagcaggag agcttcacce geccaggtcct gtggaaattg 360
ctgaaggtgg tcaagtttgg tgaagtgatt tcatatcagc aacttgctgc attggccggt 420
aaccccgcag ctacagetge cgtgaaaact getctcagcyg gaaatcctgt goccatcectg 480
atcccttgte acagagtegt ttcatcticc ggagetgtag gtggetatga aggaggactg 540
gcagttaagg agtggctgct ggctcatgaa ggtcatagac ttggaaagcce tgggctgggt 600
cctgetggta taggcgcgec aggaggtygge gggtctcage tcaaaggaac gacctatgga 660
gtatgcgcaa aagccttcaa gttttctggg aatccagctg acacagggea tggcaccgtg 720
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gtcttagagt tgcaatacac cggaaccgat ggtccttgta aggtgectgt ctettecgtyg 780
gcttcactca acgacctaac tcccgttggg agactggtga cagtgaatcc ctttgttget 840
gcagctactg ctaattcaaa ggttctgata gaactggaac ctecattcgg tgactcatac 900
attgtggtag gtagaggaga acaccagata aaccaccatt ggcacaagtc tggaagcagt 960
attggaaagg gaggtggcca tcaccatcac catcactgat gaccggtt 10608
<210> 66

<211l> 314

<212> PRT_

<213> artificial

<220>

<223> Amino acid Sequence of the fusion protein SNAP1ike-EDIII from
Rabensburg virus - Histag

<400> 66

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 GlIn Gly Leu His Glu Ile
20 25 30

Lys Leu %gu Gly Lys Gly Thr SSr Ala Ala Asp Ala val Glu val Pro
4 45

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

Ala Trp Leu Asn Ala Tyr Phe His GlIn Pro Glu Ala Ile 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 95

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

Ile Ser Tyr GIn GlIn 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 ATa 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
180 185 190
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Thr Thr Ala

200

Gly Gly Ser Gin Leu Gly

195

Lys Tyr Gly val Cys Ala

Lys
205

Phe His Thr val val

220

Phe Lys Ser Asn Ala Thr

210

Gly Pro

215

ASp Gly Gly

Thr Thr

230

Leu Glu Leu Gln val

225

Tyr Gly Asp Gly pro

235

val
240

Cys Lys Pro

val Ala Thr val

250

ser ser Ser Leu

245

Asn ey Pro Leu val

255

Asp Gly Arg

Thr val Asn val Ala Ala Thr Ala val

265

Pro Phe Ala

260

Asn Ser Lys

270

Leu

val val

285

ITe Glu Leu Glu Pro Phe Ile

275

Pro Gly Asp Ser Tyr Gly Arg

Ser
300

His His His

285

Glu His GIn 1le

290

Gly Asn Trp LysS Gly Ser Ser

His His His His His

310

Gly Lys Gly
305

Gly Gly

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

<220>
<223>

67
977
DNA
arti

ficial

DNA Sequence encoding the

from an insect flavivirus
expression in S2 cells

<400> 67

atgaaactat gtattctact tgcagttgtt

aaagactgcg
ggatgcgagce
gcagttgaag
acagcctgge
gccctteace
ctgaaggtgg
aaccccgceag
atccctigtc
gcagttaagg
cctgetggta
cCctigggggt

aaatgaaaag
aaggattgca
ttccagcace
ttaacgcata
atccrgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctgct
taggcgegece
tcgaaggaat

aactacattg
tgaaattaag
agcagctgtt
tttecaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcc
ggctcatgaa
aggaggtgoc
agcggagata

fusion protein ssBiP-SNAP1ike-EDIII
virus cloned into pMT/BiP/SNAP for

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeea
agcttcacce
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
ggggaagcge

acactaaaag

gattgtcctt
ttgggaagtt
aaggaacttc
ctgageecect
ttgaggaatt
gccaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagec
agacagtgtt

aggcccaaaa
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aagatctgac
ggaactgagt
tgctgctgat
catgcaagcc
tccagteccce
gtggaaattg
attggccggt
gcccatectg
aggaggactg
tgggctgggt
ctctcaatcc

gagcatttgt

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



tcactacctt tgtcttgtgt gggctgtage ttgttgtctt ccaaggtcgt tttccttgag
acaacaacga aagctgeegt ccacgttgga tgtgggaatg gaacttctgt tctaacagtt
ggaactactc ctgtgagtat cgactgtgta gtaacgcccc tgtcgcaggt gtggaggetc

gtgtcgcacg tcaccggaag atacaccaaa cttgggtttg gaggtggcca tcaccatcac

catcactgat gaccggt

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

<220>
<223>

<400>

68
305
PRT

artificial

Aming acid Sequence of the fusion protein SNAPl1ike-EDIIT from a

insect flavivirus - Histag

68

Arg Ser Asp Lys Asp Cys Glu Met Lys
1 5

Leu

Lys

Ala

Ala

65

Pro

Arg

Ite

Ala

Pro

145

Gly

Leu

Gly

Leu

Pro

50

Trp

val

Glin

Ser

Ala

130

cys

Gly

Gly

Lys

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Leu

20

Gly

Ala

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Pro

Glu

Lys

val

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Leu

Gly

Leu

Tyr

70

His

LYS

Leu

Ala

val

150

Lys

Leu

Ser
Thr
Gly
55

Phe
His
Leu
Ala
Leu
135
Ser

Glu

Gly

Gly

Sser

40

Gly

His

Pro

Leu

Ser

Trp

Pro

Cys

25

Ala

Pro

Gln

val

Gly

ser

Leu

Ala

eolf-seql

Arg

10

Glu

Ala

Glu

Pro

Phe

90

val

Ala

AsSnh

Gly

Leu
170

Thr

Gin

Asp

Pro

Glu

75

Gin

val

Gly

Pro

Ala

155

Ala

Thr

Gly

Ala

Leu

60

Ala

GIn

LysS

Asn

val

140

val

His

Gly Ile Gly
page 52

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

His

30

Glu

GIn

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

Ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ife

Glu

160

Arg

Gly

780
840
900
960
977
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180 185 190

Phe
200

Glu Ala GIn Thr val Ser Gin Ser Pro pPhe Glu

195

Gly Gly Gly

Leu Glu Ala Gln Ile

215

Ile Ala Glu Thr

210

Ile LYyS Lys

220

Cys ser

val
240

Ser Leu val

235

val Leu

230

Leu
225

Pro Leu Ser Cys Gly Cys Ser ser Lys

Ala Ala val His val

250

Thr Thr

245

Phe Leu Glu Thr Lys Gly Cys Gly Asn

Thr
265

val Ile

270

Thr val Thr Gly Thr val

260

Gly ser Leu Pro Ser AsSp Cys

val
280

Thr Gln val His val Thr

275

val val l.eu Ser

285

Pro Leu Ser Trp Arg

Gly Tyr Thr Lys Leu Phe Gly Gly Gly His His His His His

His
305

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

<220>
<223>

69
1783
DNA
arti

ficial

300

DNA sequence encoding ssBiP-sE2 from Ross River virus strain

QML-1 -SNAPlike-Histag for expression in S2 cells

<400> 69
atgaagttat

agtgtaacag
gattgcgggg
gcgtctgaty
acccacgece
gattccttga
atcgtcgeac
cacgtgaagg
ttcgtggtta
gctcccaccy
ctatcacaga

tgtacctgey

gcatattact
agcacttcaa
acgggtactt
gcatgctcaa
acacgaagct
gggtgtacac
actgtccacc
catgtaaggt
gaccacactt
acgaggagat
cggcgggcaa
gccgtgacaa

ggccgtegtg
tgtgtataag
ctgctatagc
gatccaagtc
ccgatatatg
gtccgcageyg
aggcgactac
ccaatacaag
tggcgtagag
tgacatgcat
cgtcaaaata

cgtaggcact

gcctttgttg
gctactagac
ccagttgeca
tccgeccaaa
gctggtcacy
tgctccatac
ctcaaggttt
cacaatccat
ctgccatgea
acaccgccag
acagcaggceg

accagtactg

gccteteget
catacctagc
tcgagaagat
taggtctgga
atgttcagga
atgggacgat
cgttcgagga
tgccggtggy
cctcatacca
atataccgga
gcaggactat

acaagaccat
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cgggagatct
acattgecgct
ccgagatgag
caaggcaggce
atctaagaga
gggacacttc
cgcagattcg
tagagagaag
gctgacaacg
tcgeaccctyg
caggtacaat

caacacatgc

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



aagattgacc
tttgttccca
actaacgtca
gaggtgaccc
gccgaaccege
acggaagaag
ctgacgaccg
ctataccccg
accaccctgg
gagatcaagce
gccgeegtge
tttcaccagce
cagcaggaga
gaggtcatca
gtgaaaaccg
tctagetcty
gcccacgagy

gggtccctgyg

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

<220>
<223>

70
572
PRT

aatgccatgce
gggctgatca
cctgecgagt
tgagattaca
acccgtacga
ggattgaata
agggcaaacc
ccgecacgeyg
atagcectct
tgctgggeaa
tgggcggacc
ctgaggccat
gctttacceg
gctaccagea
ccctgagegg
gcgecgtggg
gccacagact

agcatcatca

artificial

tgccgtcace
gacagctagg
gcegttgget
cccagatcat
ggaatgggtt
ccagtgggge
ccatggatgg
gcecgeacgge
gggcaagcetg
aggaacatct
agagccactyg
cgaggagttc
ccaggtgctg
gctggecgec
adatcccgtg
gggctacgag
gggcaagcct

tcatcatcat

eolf-seql

agccatgaca
aaaggcaagg
cgagcgceegg
ccgacactct
gacaagttct
aacaacccgce
ccacatgaaa
ggaggtagca
gaactgtctg
gccgeegacg
atgcaggcca
cctgtgecag
tggaaactgce
ctggccggea
cccattetga
ggcgggetag
gggctgggtce
tgatgacggyg

virus strain QML-1 -SNAPTike-Histag]

<400> 70

Arg Ser Ser val Thr Glu His Phe Asn val Tyr

1

)

10

Tyr Leu Ala ggs Cys Ala Asp Cys g;y Asp Gly

Pro val Ala 1le Glu Lys Ile ﬁgg Asp Glu Ala

Lys ITe GlIn val ser Ala g

50

65

gn Ile Gly Leu Asp

Ala His Thr Lys Leu Arg Tyr Met Ala Gly ?gs
70

aatggcaatt
tacacgttcc
atgtcaccta
tctcctatag
ctgagcgeat
cggteccgect
tcattcagta
aagactgcga
ggtgcgaaca
ccgtggaagt
ccgecetgget
ccctgeacca
tgaaagtggt
atcccgecge
tccectgeca
ccgtgaaaga
ctgcaggtat

CcCcC

Lys Ala Thr Arg
15
Tyr Phe Cys Tyr
30
Ser Asp Gly Met
45

Lys Ala Gly Thr
60

Asp val GIn Glu
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tacctctecca
gttccctety
tggtaagaag
gagtttagga
catcccagtg
gtgggcgcaa
ctattatgga
aatgaagcgce
gggcctgeac
gcetgececa
caacgcetac
cccagtgttc
gaagttcgga
caccgeegec
ccgggtggty
gtggctgcetg

aggcgegeca

Amino acid sequence of the fusion protein [seE2 from Ross River

Pro

ser

Leu

His

Ser
80

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1783



Lys

Gly

Leu

val

val

145

Thr

ITle

Thr

Asn

Asp

ser

His

Arg

His

Pro

305

Pro

val

Arg

Thr

Lys

Gin

130

Arg

Thr

Pro

Ala

val

210

Gin

Pro

val

Ala

Pro

290

His

val

Arg

ASp
Met
val
115
Tyr
Pro

Ala

Asp

Cys
Phe
Pro
Pro
275
ASp
Pro

Thr

Leu

Ser

Gly

Ser

Lys

His

Pro

Thr

His

val

phe

260

ASp

Tyr

Glu

340

Leu

85

His

Phe

His

Phe

Thy

165

Thr

Arg

Thr

Ala

Pro

245

Pro

val

Pro

Glu

Glu

325

Ala

Arg

Phe

Glu

Asn

Leu

Thr

Ser

Ala

230

Arg

Leu

Thr

Thr

Glu

310

Gly

Gln

val

Ile

ASp

Pro

135

val

Glu

Leuy

Ile

Thr

215

val

Ala

Thr

Tyr

Leu

295

Trp

Ile

Leu

Tyr

val

Ala

120

Leu

Glu

Glu

Ser

Asp

Thr

Asp

Asn

Gly

phe

va'l

Glu

Thr

Thy

Ala

105

Asp

Pro

lLeu

Tle

GIn

185

Tyr

Lys

Ser

Gin

val

265

Lys

Ser

AsSp

Tyr

Thr
345

eolf-seql

Ser Ala Ala

90

His

Ser

val

Pro

Asn

Thr

His

Thr

250

Thr

Lys

Tyr

Lys

Gln

330

Glu

cys

His

Gly

Cys

155

Met

Ala

cys

Ile

ASp

235

Ala

Cys

Glu

Arg

Phe

315

Trp

Gly

Pro

val

His

Gly

Thr

Ash

220

Lys

Arg

Arg

val

Ser

300

Ser

Gly

Lys

Page 55

Cys

Pro

Lys

125

Glu

Ser

Thr

Asn

Cys

205

Thr

Trp

Lys

val

Thr

285

Leuy

Glu

Asn

Pro

Ser

Gly

110

Ala

L.ys

Tyr

Pro

val

190

Gly

cys

Glin

Gly

Pro

270

Leu

Gly

Arg

Asn

His
350

Ile

95

Asp

Cys

Phe

Gln

Pro

175

Lys

Arg

Lys

Phe

255

Leu

Arg

Ala

Ile

Pro

335

Gly

His

Tyr

Lys

val

Leu

160

Asp

Ite

Asp

Ile

Thr

240

val

Ala

Ley

ITe
320

Pro

Trp



eolf-seql

Pro His Glu ITe Ile GIn Tyr Tyr Tyr Gly Leu Tyr Pro Ala Ala Thr
355 360 365

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 Leu Ser Gly Cys Glu Gln Gly
385 390 395 400

Leu His Glu Ile Lys Leu teu 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 Glu Pro Leu
420 425 430

Met GIn Ala Thr Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala
435 440 445

ITe Glu Glu Phe Pro val pPro Ala Leu His His Pro val Phe GIn Gln
450 455 460

Glu Ser phe Thr Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys
465 470 475 480

phe Gly Glu val Ile Ser Tyr GlIn GIn Leu Ala Ala Leu 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 Gly 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> 71
<211> 1783
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP-sE2 from Mayaro virus strain IQD2668
-SNAPTike-Histag for expression in S2 cells

<400> 71
atgaagttat gcatattact ggccgtcgtg goctttglttg goectcteget cgggagatct
Page 56



agtgtaacag
gattgcgggg
gcgtetgatg
acccacgcecc
gattccttga
atcgtcgeac
cacgtgaagg
ttegtggtta
gctecccaccy
Cctatcacaga
tgtacctgcg
aagattgacc
ttrgttecca
actaacgtca
gaggtgaccc
gccgaaccgce
acggaagaag
ctgacgaccyg
ctataccccg
accaccctgg
gagatcaagc
gcegeegtge
tttcaccagce
cagcaggaga
gaggtcatca
gtgaaaaccg
tctagetcty
gcccacgagg

gggtccctgg

72
572
PRT

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

<220>
<223>

agcacttcaa
acgggtactt
gcatgctcaa
acacgaagct
gggtgtacac
actgtccacc
catgtaaggt
gaccacactt
acgaggagat
cggcgggcaa
gccgtgacaa
aatgccatge
gggctgatca
cctgecgagt
tgagattaca
acccgtacga
ggattgaata
agggcaaacc
ccgecacgeg
atagccctct
tgctgggcaa
tgggcggace
ctgaggccat
gctttacccg
gctaccagea
ccctgagegy
gcgecgtygy
gccacagact

agcatcatca

artificial

fgtgtataag
ctgctatage
gatccaagtc
ccgatatatg
gtccgcageg
aggcgactac
ccaatacaag
tggcgtagag
tgacatgcat
cgtcaaaata
cgtaggcact
tgcegtcacc
gacagctagg
gccgttgget
cccagatcat
ggaatgggtt

ccagtggggc
ccatggatgg
gccgeacgge
gggcaagctg
aggaacatct
agagccactg
cgaggagttc
ccaggtgetg
gctggeegec
aaatcccgtyg
gggctacgag
gggcaagcect

tcatcatcat

eolf-seql

gctactagac
ccagttgeca
tccgeccaaa
gctggtcacy
tgctccatac
ctcaaggttt
cacaatccat
ctgccatgea
acaccgccag
acagcaggcg
accagtactg
agccatgaca
aaaggcaagg
c€gagcgecgg
ccgacactct
gacaagtict
aacaacccge
ccacatgaaa
ggaggtagca
gaactgtctyg
gcegecgacy
atgcaggeca
cctgtgecag
tggaaactgc
ctggccggea
cccattetga
ggcgggetcg
gggctgggtc
tgatgacggg

strain IQD2668 -SnNAPTike-Histag]
Page 57

catacctragce
tcgagaagat
taggtctgga
atgttcagga
atgggacgat
cgttcgagga
tgceggtgog
cctecatacca
atataccgga
gcaggactat
acaagaccat
aatggcaatt
tacacgttec
atgtcaccta
tctectatag
ctgagcegeat
cggtccgect
tcattcagta
aagactgcga
ggtgcgaaca
ccgtggaagt
ccgectgget
ceetgeacca
tgaaagtggt
atccecgecge
tccectgecea
ccgtgaaaga
ctgcaggtat

cCC

acattrgeget
ccgagatgag
caaggcaggce
atctaagaga
gggacacttc
cgcagattcg
tagagagaag
gctgacaacg
tcgeaccctyg
caggtacaat
caacacatgc
tacctctceca
gttcecctctg
tggtaagaag
gagtttagga
catcccagtyg
gtgggcgcaa
ctattatgga
aatgaagcgce
gggcctgeac
gcectgeccea
caacgcctac
cccagtottc
gaagttcgga
caccgeccgec
ccgggtggty
gtggctgetg

aggcgegeca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1783

Amino acid sequence of the fusion protein [sE2 from Mayaro virus



<400>

72

Arg Ser Ser val
1

Tyr Leu
Pro val
Lys Ile

50

Ala His
65

Lys Arg
Gly Thr
Leu Lys
val Gln

130
val Arg
145
Thr Thr
ile Pro
Thr Ala
Asn val

210
Asp GlIn

Ser Pro

His val

Ala

Ala

35

Gin

Thr

ASD

Met

val

115

Tyr

Pro

Ala

ASp

Cys

Phe

Pro

His

20

Ile

val

Lys

Ser

Gly

Ser

Lys

His

Pro

Arg

Gly

Thr

His

val

Phe

Thr

Cys

Glu

Ser

Leu

Leu

85

His

Phe

His

Phe

Thr

165

Thr

Arg

Thr

Ala

Pro

245

Pro

Glu

Ala

LYyS

Ala

Arg

70

Arg

Phe

Glu

Asn

Asp

L.eu

Thr

ser

Ala

230

Arg

Leu

His

Asp

Ile

GIn

55

Tyr

val

Ile

ASp

Pro

135

val

Glu

Leu

Tle

Thr

215

val

Ala

Thr

pPhe
Cys
Arg
40

Ile
Met
Tyr
val
Ala
120
Leu
Glu
Glu
sSer
Ar

200
Asp
Thr

Asp

Asn

AsSn

Gly

25

Asp

Gly

Ala

Thr

Ala

105

ASp

Pro

Leu

1le

GIn
185

g Tyr

Lys

Ser

Glin

val

eolf-seql

val
10

Asp
Glu
Leu
Gly
Ser
90

His
ser

val

Pro

Asn
Thr
His

Thr
250

Tyr

Gly

Ala

ASp

His

75

Ala

Cys

His

Gly

Cys

155

Met

Ala

Cys

Ile

ASp

235

Ala

Lys

Tyr

Ser

Asp

Ala

Pro

val

His

Gly

Thr

AsSn

220

Lys

Arg

Thr Cys Arg
Page 58

Ala

pPhe

ASp

45

val

Cys

Pro

Lys

125

Glu

Ser

Thr

Asn

Cys

205

Thr

Trp

Lys

val

Thr

Cys

30

Gly

Gly

Glin

Ser

Gly

110

Ala

Lys

Tyr

Pro

val

190

Gly

cys

Gln

Gly

Pro

Arg

15

Tyr

met

Thr

Glu

Tle

95

ASp

Cys

Phe

Gln

Pro

175

Lys

Arg

Lys

Phe

Pro

Ser

Ley

His

Ser

80

TYyr

Lys

val

Ley

160

Asp

Ile

ASp

Thr
240

val

Ala



Arg

His

Pro

305

Pro

val

Pro

Arg

Leu

385

Leu

val

Met

Ile

Glu

465

Phe

Pro

Pro

Gly

Ala
Pro

290

His

Arg

His

Pro

370

Asp

His

Glu

GlIn

Glu

450

ser

Gly

Ala

Ile

Gly

Pro
275

ASp

Pro

T Thr

Leu

Glu

355

His

Ser

Glu

val

Ala

435

Glu

Phe

Glu

Ala

Leu

515

Tyr

260

ASp

His

TYr

Glu

rp

340

1le

Gly

Pro

Ile

Pro

420

Thr

phe

Thr

val

Thr

500

1le

Glu

val

Pro

Glu

Glu

325

Ala

Ile

Gly

Leu

Lys

405

Ala

Ala

Pro

Arg

Ile

485

Ala

Pro

Gly

Thr

Thr

Glu

310

Gly

Gln

Gln

Gly

Pro

Trp

val

Gln

470

Ser

Ala

Cys

Gly

Tyr

Leu

295

Trp

Ile

Leu

Tyr

Ser

375

Lys

Leu

Ala

Leu

Pro

455

val

Tyr

val

His

Leu

Gly

Phe

val

Glu

Thr

Tyr

360

Lys

Leu

Gly

Ala

Asn

440

Ala

Leu

Gin

Lys

Arg

Ala

265

Lys

ser

Asp

Tyr

Thr

345

Tyr

Asp

Glu

Lys

val

425

Ala

Leu

Trp

Gin

Thr

505

val

val

eolf-seql

LYS

Tyr

Lys

Glin

330

Glu

Gly

cys

Leu

Gly

410

Leu

Tyr

His

Lys

Leu

490

Ala

val

Glu

Arg

Phe

315

Trp

Gly

Leu

Glu

Ser

395

Thr

Gly

Phe

His

l.eu

475

Ala

Leu

Ser

val

Ser

300

Ser

Gly

Lys

Tyr

Met

380

Gly

Ser

Gly

His

Pro

460

Leu

Ala

Ser

Ser

Lys Glu Trp
Page 59

Thr

285

Leu

Glu

Asn

Pro

Pro

365

Lys

cys.

Ala

Pro

Glin

445

val

Lys

Leu

Gly

Ser

525

Leu

270

Leu

Gly

Arg

Asn

His

350

Ala

Arg

Glu

Ala

Glu

430

Pro

Phe

Ala
Ash
510

Gly

Ley

Arg

Ala

Ile

Pro

335

Gly

Ala

Thr

Gln

Glu

Gin

T val

Pro

Ala

Ala

Leu

Glu

Ile

320

Pro

Trp

Thr

Thr

Leu

Ala

GIn

Lys

480

ASn

val

val

His



eolf-seql

530 535

540

Glu Gly His Arg Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly

545 550 555

Ala Pro Gly Ser Leu Glu His His His His His
565 570

<210> 73

<211> 1786
<212> DNA

<213> artificial

<220>
<223>

His

560

virus -SNAPlike-Histag for expression in S2 cells

<400> 73
atgaagttat gcatattact ggccgtcgtg gectttgttg

agcattaccg atgacttcac actgaccagt ccctacctgg

cactcaacgc cgtgtttcag cccaataaaa attgagaacyg

ggatcgatta gaatccaggt ctcggcacaa ttcggctaca

gtcaccaaat tccgttacat gtctttcgac cacgaccatg

gagaaaatag ctatcagcac atctggaccc tgccgtcgtce

ctgttagctc aatgtcctcce aggtgacagt gtaaccgtca

gagaattcat gcaccgtgga gaaaaagatc aggaggaagt
ttgttcccac ccgtccatgg aaagctggta aagtgccacy
acgtctgccg ggtacataac

catgcacagg ccaggcececac

gaggaagcgt
tgtaagtgtg gcgactacag

caggcgaagt gtacattaaa ccaccttctg
cacaggtatc gtgagcacge
actaaagcaa aacagtgcat tgcctacaag agcgaccaaa
ccggatctta ttaggcacac agaccactca gtgcaaggta
ttgacaccga cagtctgecc ggttccgtta getcacacge

aaaggcatca ccctccacct gactgcaatg cgaccaacat

gggcetgegag cagacgcaac agcagaatgg attacagggt
gtggggcgag aagggctgga gtacgtatgg
caggagtcgg caccaggcga

catcggcatc cagtctacac

ggtaaccatg
cccacatgga tggccgeatg
gcggecgeac ggcggaggta
‘cgcaccacce tggatagecc tctgggcaag ctggaactgt

cacgagatca agctgetggg caaaggaaca tctgecgecy

ccagcegecg tgctgggegg accagageca ctgatgeagg
tactttcacc agcctgagge

catcgaggag ttccctgtge

gccteteget
ggttctgecce
tgtgggacga
atcaggcagg
acatcaagga
ttggccacaa
gtatcacgag
ttgtecggtag
tttacgatca
acgcgtataa
gcaagaacgt
gaacgaagat
cgaaatgggt
aattgcacat
ctacagtcac
tgctgacaac
ctacatccag
aaccagtcag
agatcatcat
gcaaagactg
ctgggtgcga
acgccgtgga
ccaccgcectg

cagccctgcea

Page 60

cgggagatct
gtattgcaga
atctgatgat
cactgcggat
agacagtatg
agggtacttc
cggagcatct
agaggagtac
cttgaaggag
gtcctatctg
cacctacgaa
gaacggctgc
cttcaactcg
tccattecge
gaagtggttc
gagaaaattg
gaattttict
agtctgggec
ccactattat
cgaaatgaag
acagggcectg
agtgcctgec
gctcaacgec

ccacccagty

DNA sequence encoding ssBiP-skE2 from Western Equine Encephalitis

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

1020
1080
1140
1260
1260
1320
1380
1440



ttccagcagy
ggagaggtca
gccgtgaaaa
gtgtctaget
ctggcccacg

ccagggtccc

agagctttac
tcagctacca
ccgecctgag
ctggcgeegt
agggccacag

tggagcatca

ccgecaggtyg
gcagctggece
cggaaatccce
ggggggctac
actgggcaag

tcatcatcat

eolf-seql

ctgtggaaac
gccetggecy
gtgcccattc
gagggegggc
cctgggctgg
cattgatgac

tgctgaaagt ggtgaagttc
gcaatcccge cgecaccgec
tgatcccctg ccaccgggtg
tcgecgtgaa agagtggctg
gtcctgecagg tataggcgeg
gggeec

<210> 74

<211> 573

<212> PRT

<213> artificial

<220>
<223>

Equine Encephalitis -SNAPTike-Histag]

<400> 74

ﬁrg Ser Ser Ile ghr AsSp Asp

Phe Cys Pro g%r Cys Arg His

ITe Glu Asn val Glu

35

Trp Asp

val ser Ala GIn Phe Gly

50 55

Phe Arg Tyr Met Ser
65 70

Ile Ala Ile

85

Met Glu Lys

Gly His Lys Gly Tyr Phe Leu

val Ile Thr

115

val Thr ser Ser

Glu Lys Lys Ile Arg Arg Lys

135

Pro val His

145

Pro Gly Lys Leu

Ala
165

Lys Glu Thr Ser Gly Tyr

Phe Thr

Thr
25

Ser

ser
40

Asp
Asn Glin
Asp His
Thr

Ser

Ala
105

Leu
Gly Ala
Phe val
val

Lys

Ile Thr

teu Thr Ser
10

Pro Cys pPhe

Asp Gly Ser

Thr
60

Ala Gly

His
75

ASp ASp

ser Gly Pro

90

GIn Cys Pro

Ser Glu Asn

Glu
140

Gly Arg

His val

155

cys

Met

His Arg
170

Page 61

Pro

Ser

Ile

45

Ala

TIle

Cys

Pro

ser

125

Glu

Tyr

Pro

Tyr

Pro

30

Arg

Asp

Lys

Arg

Tyr

Asp

Gly

L.eu

15

Ile

Ile

val

Glu

Arg

95

Asp

Thr

L.eu

His

Pro
175

Amino acid sequence of the fusion protein [sE2 from western

Gly

Lys

Gln

Thr

Asp

80

Leu

Ser

val

Phe

Leuy

160

His

1500
1560
1620
1680
1740
1786



Ala

Pro

sSer

Ala

225

Asn

Leu

Ala

Leu

Pro

Trp

Thr

Thr

385

Gly

Ala

teu

Tyr

Pro

Thr

210

Lys

Ser

His

His

Thr

290

Ala

Ser

val

Pro

370

Leu

Leu

val

Met

Lys

Ser

195

Gly

Glin

Pro

Ile

Thr

275

Ala

Asp

val

Arg

His

Pro

AsSp

His

Glu

Glin
435

Ser

180

Gly

Ile

cys

ASp

Pro

260

Pro

Met

Ala

Gly

val

340

Glu

His

Ser

Giu

val

420

Ala

TYyr

Lys

val

Ile

Leu

245

Phe

Thr

Arg

Thr

Arg

Trp

Ile

Gly

Pro

Ile

405

Pro

Thr

Leu

Asn

Ser

Ala

230

Ile

Arg

val

Pro

Ala

310

Glu

Ala

Ile

Gly

Leu

390

Lys

Ala

Ala

Glu

val

Thr

215

Tyr

Arg

Leu

Thr

Thr

295

Glu

Gly

Glin

Ile

Gly

Gly

Leu

Pro

Trp

Glu

Thr

200

Arg

Lys

His

Thr

Lys

Leu

Trp

l.eu

Glu

His

360

Ser

Lys

Leu

Ala

l.eu
440

Ala

185

Tyr

Thr

Ser

Thr

Pro

265

Trp

tL.eu

Ile

Glu

Ser

345

Tyr

Lys

Leu

Gly

Ala

425

Asn

eolf-seql

Ser Gly Glu

Glu

Lys

Asp

Phe

Thr

Thr

Tyr

330

Ala

Tyr

Asp

Glu

Lys

410

val

Ala

Ccys

Met

His

val

Lys

Thr

Gly

val

Pro

His

Cys

Leu

395

Gly

Leu

Tyr

Lys

Asn

220

Thr

Ser

Cys

Gly

Arg

300

Ser

Trp

Gly

Arg

Glu

380

Ser

Thr

Gly

phe

Page 62

val

cys

205

Gly

Lys

val

Pro

Ile

285

Lys

Thr

Gly

Asp

His

365

Met

Gly

Ser

Gly

His
445

Tyr
Gly
cys
Trp
Gln
Qa?
270
Thr
Leu
ser
Asn
Pro
350
Pro
LYyS
Cys
Ala
Pro

430

Gln

Ile

ASDp

Thr

val

Gly

Pro

Leu

Gly

Arg

His

His

val

Arg

Glu

Ala

415

Glu

Pro

LysS

Tyr

Lys

Phe

240

Lys

Leu

His

Leu

Asn

320

Glu

Gly

Tyr

Thr

GIn

400

ASpP

Pro

Glu



eolf-seq]l

Leu His His val phe

460

val Ala

455

Ile Glu Glu Phe

450

Ala Pro Pro Pro

GIn Glu phe Thr Gln val

465

Ser val

480

Leu Trp Leu Leu Lys val

GlIn
490

Ala
495

val Gln Ala Ala

485

Lys Phe Gly Glu Ser Tyr Leu Gly

Ala Thr Ala Ala val Thr Ala

500

Asn Pro Ala Leu Ser Gly Asn Pro

510

His val val

520

Ile Ile

515

val pPro Leu Pro Ser Ser Ala

525

Cys Arg ser Gly

Glu
540

val Gly Tyr Glu Gly Gly Leu Ala val Lys Trp Leu Leu Ala

Leu
550

Ile
560

His His Ala

545

Gly Arg Gly Lys Pro Gly Leu

555

Gly Pro Gly

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

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

<220>
<223>

75

DNA

565

1786

artificial

570

DNA sequence encoding ssBiP-sg2 from Eastern Equine Encephalitis

virus ~SNAPlike-Histag for expression in S2 cells

<400> 75

atgaagttat gcatattact ggccgtcgtg gectttgttg

gatttggaca
aactgtgggc
cacgcaggag
gatttggcct
ctgcatgtge
gctcaatgece
acgtgcacag
ccacctgaac
ggacactatg
cacagtgcca
tgcccagatg

aaacaatgca

ctcatttcac
atagtcggtg
tcatccgeat
acatgagttt
gcacctcage
caccagggga
ttgcccataa
atggagttga
ttgagatgca
aggtgaaaat
tacgagaggg
gggcttracct

ccagtataag
cgacagcect
ccagacatca
catgaacggc
ccettgttec
cacggttaca
ggtagaattc
attaccgtgt
tcaaccegygg
tacggtaccy
aattaccagc

gattgacaac

ttggcacgcc
atagctatag
gctatgtteg
aaaacgcaga
ctcgtgtege
gttgggtttc
aggccagtgg
aaccgttaca
ctagttgecg
agcggegecec
agcgaccata

aaaaaatggg

gccteteget
cgtatattgc
aagaagtcag
gtctgaagac
aatcaataaa
accacggcta
acgacgggce
gtagagagaa
ctcacaagcg
accactctct
aagtgaaata
caaccacctg

tgtacaactc

Page 63

cgggagatct
tgattgcect
aggggatgcg
ggatggagtc
gatcgacaac
ttacatccty
taaccgccat
ataccgtcac
tgcagaccaa
cctrageatce
ctactgcaag
cacggatgtc

tggaagactg

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



cctegaggag
gccaagtgca
attttacacc

gcaaatccaa

gaagggttgg
ggagaaggga
ccgttaacca
cgcaccaccce
cacgagatca
ccageegecg
tactttcacc
ttccagcagy
ggagaggtca
gccgtgaaaa
gtgtctagct

ctggcecacg

ccagggtccec

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

<22Q>
<223>

76

573

PRT
artificial

agggcgacac
tcgecacget
tgcacccgga
ctcgacaatg
agtatacctg
atccacatgg
caattatcgg
tggatagccce
agctgetggy
tgctgggegy
agcctgaggce
agagctttac
tcagctacca
ccgecctgag
ctggcgecgt
agggccacag

tggagcatca

ttttaaagga
ggcaccggag
ccatccgacc
gattgagcga
gggaaaccat
atggccgeac
gcggeegeac
tctgggceaag
caaaggaaca
accagagcca
catcgaggag
ccgccaggtg
gcagctggec
cggaaatccc
ggggggctac
actgggcaag

tcatcatcat

eolf-seql

aaacttcatg
cctctagtty
ttgctgacga
ccaacaactg
ccaccaaaaa
gaagtggtag
ggcggaggta
ctggaactgt
tctgeegecy
ctgatgcagg
ttcecctgtye
ctgtggaaac
gcectggecy
gtgcccattc
gagggcgggc
cctgggcetgg

tgcectttgt
agcacaaaca
ccaggtcact
tcaatttcac
gagtatgggc
tctattacta
gcaaagactg
ctgggtgcga
acgccgtgga
ccaccgectyg
cagccctgea
tgctgaaagt
gcaatcccgc
tgatccecty
tcgccgtgaa

gtcctgeagg

gcetgttaag
ccgecaccctg
tggaagtgat
agtcaccgga
tcaagagtca
caacaggtac
cgaaatgaag
acagggcctg
agtgcctgee
gctcaacgec
ccacccagtg
ggtgaagttc
cgccaccgec
ccaccgggtg
agagtggctg
tataggcgceg

cattgatgac

Equine Encephalitis -SNAPlike-Histag]

<400> 76

Arg Ser Asp Leu Asp
1 5
Tyr

ITe Ala Asp Cys
20

Ala Ile Glu Glu
35

Ile

GIn Thr Ser Ala
50

Ile

Ala
65

Tyr Met Ser Phe

Asp Asn Leu His val

Th

Pr

va

Me

Me

70

Ar

r His Phe

0 Asn Cys

1 Arg Gly

40

t Phe
55

Gly
t Asn

Gly

g Thr Ser

Thr

Gly

25

Asp

Leu

Lys

Ala

Gin Tyr Lys
10

His ser

Arg

Ala His Ala

gggcec

Leu

Ccys

Gly

.45

Lys Thr Asp

60

Thr Gin
75

Lys

Pro Cys Ser
Page 64

Gly

Ser

Leu

Ala

ASp

30

val

val

val

Arg

15

Ser

Ile

Asp

Lys

sSer

Amino acid sequence of the fusion protein [sE2 from Eastern

Pro

Pro

Arg

Leu

Ite

80

His

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1786



His

val

Lys

Asp

His

Ser

Gly

Cys

Arg

Pro

Pro

Asp

Pro

305

Thr

val

Glu

Gly

Gly

val

130

His

Gln

Ser

Gly

Ile

210

Arg

Leu

Phe

Leu

His

290

Thr

Gly

Trp

val

Tyr

Phe

115

Glu

Gly

Gly

Leu

Ala

195

Thr

Ala

Pro

val

val

275

Pro

Arg

Glu

Ala

val

Tyr

100

His

Phe

val

His

Leu

180

Gln

Ser

Tyr

Arg

Pro

260

Glu

Thr

Gln

Gly

Gln

340

val

85

Ile

Asp

Tyr

165

Ser

val

Ser

Leu

Gly

val

His

Leu

Trp

Leu

325

Glu

Tyr

Leu

Gly

Pro

Leu

150

val

Ile

Lys

ASp

Ile

230

Glu

Lys

Lys

Leu

Ile

310

Glu

Ser

Tyr

Ala

Pro

val

135

Pro

Glu

His

TYyr

His

215

ASp

Gly

Ala

His

Thr

295

Glu

Tyr

Gly

TYyr

Gln

Asn

120

Gly

Cys

Met

ser

TYr

200

Thr

Asn

Asp

Lys

Arg

Thr

AsSn

Arg

Arg

Ash

His

Ala

185

cys

Thr

Lys

Thr

Cys

265

Thr

Arg

Pro

Trp

eolf-seql

90

Pro

His

Glu

Arg

Glin

170

Lys

LYS

Thr

Lys

Phe

250

Ile

Leu

Ser

Thr

Gly

Asn

Pro

Thr

Lys

Tyr

155

Pro

val

Cys

Cys

Trp

235

Lys

Ala

Ile

Leu

Thr

315

Asn

Pro

Gly

Cys

Tyr

140

Thr

Gly

Lys

Pro

Thr

220

val

Gly

Thr

Leu

His

His

Tyr Pro Leu
Page 65

Asp

Thr

125

Arg

His

Leu

Ile

ASp

Tyr

Lys

Leu

His

285

ser

ASh

Pro

Gly

Thr

Thr

110

val

His

LYyS

val

Thr

190

val

val

AsSn

Leu

Ala

270

Leu

Asp

rhe

Pro

95

val

Ala

Pro

Arg

Ala

175

val

Arg

LysS

Ser

His

255

Pro

His

Ala

Thr

Ile

Thr

Pro

Ala

160

Asp

Pro

Glu

Gln

Gly

240

val

Glu

Pro

Asn

val

320

Arg

His

Ile



eolft-seql
355 360 365

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

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

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

Ala val Glu val pro Ala pro Ala Ala val teu Gly Gly Pro Glu Pro
420 425 430

Leu Met GIn Ala Thr Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu
435 440 445

Ala I1e Glu Glu Phe Pro val Pro Ala Leu His His Pro val Phe Gln
450 455 460

GIn Glu Ser Phe Thr Arg GIn val Leu Trp Lys teu teu Lys val val
465 470 475 480

Lys Phe Gly Glu val Ile Ser Tyr Gln GIn Leu Ala Ala Leu Ala Gly
485 450 495

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

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

val Gly Gly Tyr Glu Gly Gly Leu Ala val Lys Glu Trp Leu Leu Ala
530 535 540

His Glu Gly His Arg Leu Gly Lys Pro Gly teu Gly pPro Ala Gly Ile

545 550 555 560
Gly Ala Pro Gly Ser Leu Giu His His His His His His
565 570
<210> 77
<211> 1792
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP-sE2 from Venezuelan Equine
Encephalitis virus -SNAPTike-Histag for expression in s2 cells

<400> 77
atgaagttat gcatattact ggccgtcgtg gectttgttg gectctcget cgggagatct 60
agatcticta CccgaggagCt gittaaggag tataagctaa cgcgecectta catggecaga 120

Page 66



tgcatcagat
gacgggcacg
ggcaacttaa
ctacatcaag
tttctgcttg
gtcacacact
tacactcatc
cagaacagag
atttccttga
aaatgcaagt
cagtgcacaa
aattctgaca
ttcttgetgg
ggtttccgat
caacttgctg
tttaccgtca
tgggcacagg
tattaccaca
atgaagcgca
ggcctgeacg
cctgeececag
aacgcctact
ccagtgttcce
aagttcggag
accgeecgecg
cgggtggtgt
tggctgetgy
ggcgcegecag
<210>
<211>
<212>
<213>

<220>
<223>

78
575
PRT

<400> 78

gtgccgttgg
acggctatgt
agggaaggac
tgtcactcca
ctaggtgeec
cctgceteagt
caccagaaca
gagcttatgt
gcggcagttc
gcggeggeac
agaaggagca
aactgcccaa
cagacggcaa
cagtgtcact
atgagcctca
ctgaaaaggg
aaacagcacc
gataccctat
ccaccctgga
agatcaagct
ccgeegtget
ttcaccagec
agcaggagag
aggtcatcag
tgaaaaccgc
ctagctctgg
cccacgagygg

ggtccctgga

artificial

gagctgccat
tagacttcag
tatgcggtat
cacatctcge
ggcaggggac
gcecgtatgaa
cggagcagag
cgagatgcac
agtcaccgtg
aaagatctcc
gtgcagagca
agcagcggga
atgcaccgtg
gaaactgcac
ttacacgcac
gtgggagtitt
cggaaatcca
gtccacgegg
tagcectcetg
gctgggcaaa
gggcggacca
tgaggccatc
ctttacccgce
ctaccagcag
cctgagegga
cgcegtgggg
ccacagactg

gcatcatcat

eolf-seql

agtccaatag
acttecctegce
gatatgcacy
ccgtgtceaca
tccatcacca
gtgaaattta
caagcgtgec
ctcecegggcet
acacctcctyg
gaaaccatca
tatcgactgc
gccaccctaa
cctctageac
cctaagaatc
gagctcatat
gtatggggaa
catgggctgce
ccgcacggceg
ggcaagctgy
ggaacatcty
gagccactga
gaggagttcc
caggtgetgt
ctggccgecc
aatcecegtgce
ggctacgagg
ggcaagccty

catcatcatt

caattgaggc
agtatggcect
ggaccattga
ttgtggatgg
tggaatttaa
atcctgtagg
aagtctacgc
cagaagtgga
tcgggactag
acaaggcaaa
agaatgacaa
aaggaaaact
cggaacctat
ccacatatct
ctgaaccagce
accatccgec
cacatgaggt
gaggtagcaa
aactgtctgg
ccgecgacge
tgcaggccac
ctgtgecage
ggaaactgct
tggccggcaa
ccattctgat
gcgggetege
ggctgggtcc
gatgacgggc

Page 67

agtgaagagc
ggattcctct
agagatacca
gcatggttat
gaaaggttca
cagagaactc
gcacgatgca
cagcagttig
cgccttggty
acagttcagc
gtgggtgtat
acacgtcecg
gataaccttc
gaccactcge
tgttaggaat
gaaaaggttt
gataactcat
agactgcgaa
gtgcgaacag
cgtggaagty
cgcctggetc
cctgeaccac
gaaagtggtg
tcccgeegec
ccectgecac
cgtgaaagag
tgcaggtata

cC

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

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

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1792



Arg

Arg

ser

val

Leu

65

Ile

va'l

Ser

val

His

145

Asp

Glu

Thr

Thr

Thr

225

val

Gly

ser

Pro

Pro

Arg

50

Lys

Pro

AsSp

Ile

Pro

130

Pro

Ala

val

Pro

Lys

210

Lys

Tyr

Lys

Arg

Tyr

Ile

35

Leu

Gly

L.eu

Gly

Thr

115

Tyr

Pro

Gln

Asp

Pro

195

Ile

Lys

AsSn

Leu

Ser

Met

20

Ala

Glin

Arg

His

His

100

Met

Glu

Glu

Asn

Ser

180

val

ser

Glu

ser

His
260

Ser

Ala

Ile

Thr

Thr

Glin

85

Gly

Glu

val

His

Arg

Ser

Gly

Glu

Gln

Asp

val

Thr

Arg

Glu

Ser

Met

70

val

Tyr

Phe

Lys

Leu

Thr

Thr

Cys

230

Lys

Pro

Glu

cys

Ala

Ser

55

Arg

Ser

Phe

Lys

Phe

135

Ala

Ala

Ile

Ser

Ile

215

Arg

Leu

Phe

Glu

Ile

val

40

Gln

Tyr

Leu

Leu

Lys

120

Asn

Glu

Tyr

Ser

Ala

200

Asn

Ala

Pro

Leu

Leu

Arg

25

LysS

Tyr

Asp

His

Leu

105

Gly

Pro

Gln

val

Leu

185

Leu

Lys

Tyr

Lys

Leu
265

eolf-seql

Phe Lys Glu

10

Cys

Ser

Gly

Met

Thr

90

Ala

Ser

val

Ala

Glu

170

Ser

val

Ala

Arg

Ala
250

Ala

Asp

Leu

His

75

ser

Arg

val

Gly

Gly

Lys

Lys

Leu

235

Ala

val

Gly

Asp

60

Gly

Arg

cys

Thr

His

ser

cys

Gin

220

Gln

Gly

Ala Asp Gly

Page 68

Tyr

Gly

His

45

Ser

Thr

Pro

Pro

His

125

Glu

val

Leu

ser

Lys

Phe

Asn

Ala

Lys

Lys

ser

30

Asp

Ser

Ile

Cys

Ala

110

Ser

Leu

Tyr

Pro

val

190

Cys

ser

Asp

Thr

Cys
270

Leu

15

Cys

Gly

Gly

Glu

His

95

Gly

Cys

TYyr

Ala

Gly

Thr

Gly

Gin

Lys

Leu

255

Thr

Thr

His

TYyr

Asn

Glu

80

Ile

ASp

Ser

Thr

His

160

Ser

val

Gly

Cys

Lys

val



Pro

Leu

Ala

305

Arg

His

His

Met

Arg

Glu

Ala

Glu

Pro

Phe

465

val

Ala

Ash

Gly

Leu

AsSn

Pro

Gcly

ser

370

Thr

Gin

Asp

Pro

Glu

450

Gln

val

Gcly

PYro

Ala
530

Ala

275

Leu

Glu

Phe

Pro

Leu

355

Thr

Thr

Gly

Ala

Leu

435

Ala

Gln

Lys

Asn

val

515

val

Pro

His

Pro

Thr

Lys

Pro

Arg

Leu

Leu

val

420

Met

Ile

Glu

Phe

Pro

500

Pro

Gly

Glu

Pro

His

val

325

Arg

His

Pro

ASp

His

405

Glu

Gln

Glu

Ser

Ile

Gly

Pro

Lys

Tyr

310

Thr

Phe

Glu

His

Ser

390

Glu

val

Ala

Glu

Phe

470

Glu

Ala

leu

Tyr

Met

Asn

295

Thr

Glu

Trp

val

Gly

Pro

Ile

Pro

Thr

Phe

455

Thr

val

Thr

Ile

Glu
535

Ile

280

Pro

His

Lys

Ala

Ile

360

Gly

Leu

Lys

Ala

Ala

440

Pro

Arg

Ile

Ala

Pro

520

Gly

Thr

Thr

Glu

Gly

GlIn

345

Thr

Gly

Gly

Leu

Pro

425

Trp

val

Gin

ser

Ala

505

Cys

Gly

eolf-seql

Phe Gly Phe

Tyr

Leu

His

Ser

Lys

lLeu

410

Ala

fLeu

Pro

val

TYr

490

val

His

Leu

Leu

Ile

315

Glu

Thr

Tyr

Lys

Ley

395

Gly

Ala

Asn

Ala

L.eu

475

Gln

Lys

Arg

Ala

Thr

300

Ser

Phe

Ala

Tyr

380

Glu

Lys

val

Ala

Leu

460

Trp

Gln

Thr

vai

val
540

Page 69

Arg

285

Thr

Glu

val

Pro

His

365

Cys

Leu

Gly

Leu

Tyr

His

Lys

Leu

Ala

val

525

Lys

ser

Arg

Pro

T™rp

Arg

Glu

Ser

Thr

Gly

Phe

His

L.eu

Ala

Leu

510

Ser

Glu

val

Gln

Ala

Gly

Asn

TYP

Met

Gly

Ser

415

Gly

His

Pro

Leu

Ala

495

Ser

Ser

Trp

Ser

Leu

val

320

Asn

Pro

Pro

Lys

cys

Ala

Pro

Gln

val

Lys

480

Leu

Gly

Ser

Leu



eolf-seql

Leu Ala His Glu Gly His Arg Leu Gly Lys Pro Gly Leu Gly pPro 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> 1442
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP- SNAPTike-Akabane N protein-proTEV
cleavage site-Histag for expression 1in s2 cells

zﬁggzgtzgt gcatattact ggccgtcgtg gtggccttty ttggectete getcgggaga 60
tctgacaaag actgcgaaat gaaaagaact acattggatt caccacttgg gaagtiggaa 120
ctgagtggat gcgagcaagg attgcatgaa attaagctac tgggaaaagg aacttctgcet 180
gctgatgcag ttgaagttcC agcaccagca gctgttcttg gaggtcctga geccctcatg 240
caagccacag cctggcettaa cgcatatttc caccagcctg aggcecattga ggaatticca 300
gtccecgeee ttcaccatcc tgtgtttcag caggagagcet tcacccgceca ggtoctgtygg 360
aaattgctga aggtggtcaa gtttggtgaa gtgatttcat atcagcaact tgctgcattg 420
gccggtaace ccgcagetac agetgecgtg aaaactgetc tcagcggaaa tcctgtgecec 480
atcctgatcce cttgtcacag agtcgtttca tcttccggag ctgtaggtgg ctatgaagga 540
ggactggcag ttaaggagtg gctgctgget catgaaggtc atagacttgg aaagectggg 600
ctgggtcctg ctggtatagyg cgcgccaggg tccctaggtyg gecggatccga aaacctgtac 660
ttccagagey atatcgcaaa tcaatitatt titcaacgatg ticcacaacg gaatgcaget 720
acatttaatc cggatgcagg gtatgtggca tttatcagta agtatgggca gcagctcaac 780
titactgttg ctagagtctt cttcctcaac cagaagaagg ccaagatggt cttacataag 840
acgccacaac caagtgtcga tcttactttt gcaggggtca aatttacagt ggttaataac 900
cattttcece agtatactge aaatccggtg tcagacactg cctttacget ccatcgeatce 960
tcgggetact tagctcgatg ggttgctgag cagtgcaagg ctaatcagat caaacttgca 1020
gaggcagctg ctacaategt aatgecgetyg getgaagtga agggctgeac ctggagtgat 1080
gggtacgcaa tgtacctagg cttrgcccct ggtgctgaga tgtttctgga aacctttgag 1140
ttttaccecat tggttattga catgcaccgt gtgataaagg atgggatgga tgtcaacttc 1200
atgaggaagg tcttacgcca gagatatggg cagctgactg cagaagaatg gatgacatct 1260
aagttggacg cagtcaaggc tgcatttagc tcagttgece aaatatcctg ggccaaatct 1320
ggcttctcac ctgcagcetag agctttcctg getcaatttyg gtattcagat cccgggagag 1380
aatctatatt ttcaagggtc cggcggaggt agtcaccatc atcaccatca ctaatgaccg 1440
gt 1442
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eolf-seql

<210> 80

<211> 458

<212> PRT,
<213> artificial

<220>

<223> Amino acid sequence of fusion protein [SNAP1ike-Akabane N
protein-Histag]

<400> 80

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 teu Leu Gly Lys Gly Thr igr Ala Ala Asp Ala X%T Glu val pro
35

Ala pro Ala Ala val Leu g%y Gly Pro Glu Pro égu Met GIn Ala Thr
50

Ala Trp Leu Asn Ala Tyr Phe His GIn Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val pPhe GIn GIn Glu Ser Phe Thr
85 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys phe Gly Glu val
100 105 110

Tle Ser Tyr GIn Gln 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
165 170 175

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 GlIn Ser Asp Ile Ala Asn
195 200 205

Gln Phe Ile Phe Asn Asp val Pro GIn Arg Asn Ala Ala Thr Phe Asn
210 215 220
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eolf-seql

Pro Asp Ala Gly Tyr val Ala pPhe Ile Ser Lys Tyr Gly Gln GIn Leu
225 230 235 240

Asn phe Thr val Ala Arg val Phe Phe Leu Asn GIn Lys Lys Ala Lys
245 250 255

Met val Leu His Lys Thr Pro GIn Pro Ser val Asp Leu Thr phe Ala
260 265 270

Gly val Lys Phe Thr val val Asn Asn His pPhe Pro GIn Tyr Thr Ala
275 280 285

Asn Pro val Ser Asp Thr Ala Phe Thr Leu His Arg Ile Ser Gly Tyr
290 295 300

Leu Ala Arg Trp val Ala Glu GlIn Cys Lys Ala Asn GlIn Ile Lys Leu
305 310 315 . 320

Ala Glu Ala Ala Ala Thr Ile val Met Pro Leu Ala Glu val Lys Gly
325 330 335

Cys Thr Trp Ser Asp Gly Tyr Ala Met Tyr Leu Gly Phe Ala Pro Gly
340 345 350

Ala Glu Met Phe Leu Glu Thr Phe Glu Phe Tyr Pro Leu val Ile Asp
355 360 365

Met His Arg val Ile Lys Asp Gly Met Asp val Asn Phe Met Arg Lys
370 375 380

val Leu Arg GIn Arg Tyr Gly GIn Leu Thr Ala Glu Glu Trp Met Thr
385 390 395 400

Ser Lys Leu Asp Ala val Lys Ala Ala Phe ser Ser val Ala Gln Ile
405 410 415

Ser Trp Ala Lys Ser Gly Phe Ser Pro Ala Ala Arg Ala Phe Leu Ala
420 425 430

GIn phe Gly ITe GIn Ile Pro Gly Glu Asn Leu Tyr Phe Gln Gly Pro
435 440 445

Gly Gly Gly Ser His His His His His His
450 455

<210> 81

<211> 1451
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding ssBiP- SNAPlike-Aino N protein-proTEV
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<400>

atgaagttat

81

tctagatctg

ttggaactga
tctgctgetg
ctcatgcaag
tttccagtee

ctgtggaaat

gcattggeeg

gtgcccatcce

gaaggaggac
cctgggetgg
ctgtacttce
ctecgetacat

ctcaatttcg

agtaagacgg

aataaccatt

cgtctcteag

ctggctgagg
actgaaggac
tttgagttct
aactttatga

actcaaaaaa

aaatcaggat

ccgggagaga
taatgaccgg t

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

<220>
<223>

<400>

82
459

PRT
artificial

gcatattact
acaaagactg
gtggatgcga
atgcagttga
ccacagcctg
ccgececttca
tgctgaaggt
gtaaccccgce
tgatcccttg
tggcagttaa
gtcctgctag
agagcgatat
ttaacccgga
ataccgttag
cacaaccaagd
ttccecaata
gttatctagc
ccatggaaaa
tgactatgta
acccrttggt
gaaaggtcct
tagatgctgt
tctcaccagce

atctatattt

ggccgtegtg
cgaaatgaaa
gcaaggattg
agttccagca
gcttaacgca
ccatectgtg
ggtcaagttt
agctacagct
tcacagagtc
ggagtggety
tataggcgeg
cgcaaaccaa
ggtcgggtat
agtcttette
tgttgatctt
cacagcaaat
aaaatgggtt
aattgtcatg
tctgggattt
tattgacatg
tcgecagege
ccgtgcagec
tgccagagec

tcaagggccce

) ) eolf-seql
cleavage site-Histag for expression in S2 cells

gtggeectttyg
agaactacat
catgaaatta
ccagcagetg
tatttccacc
tttcagcagg
ggtgaagtga
gccgtgaaaa
gtttcatctt
ctggetcatg
ccagggtecc
tttattttec
gtggcattta
Ctcaatcaga
acatttggtg
cctgtgecag
gcagaccaat
ccacttgectg
gcaccaggcg
cacagagtgce
tatggcacat
ttcaatgctyg

ttcettgeec

ggcggaggta

ttggectete
tggattcacc
agctactggg
ttcttggagg
agcctgaggce
agagcttcac
tttcatatca
ctgctctcag
ccggagcetgt
aaggtcatag
taggtggcgg
aagatgttcc
ttgctaaaca
agaaggccaa
gcatcaaatt
acactgcect
gcaaaacaaa
aagtgaaagg
ctgaaatgtt
tgaaagatgg
tgactgcaga
ttgggcaget
aattcggeat

gtcaccatca

gctcgggaga
acttgggaag
aaaaggaact
tcetgagece
cattgaggaa
cegecaggic
gcaacttgct
Cggaaatcct
aggtggctat
acttggaaag
atccgaaaac
tcaacggaat
tgggtcccaa
gatggtgctc
tacactggtt
cactctccac
tcagattaaa
ttgcacctgg
tttagaaaca
aatggatgtc
acagtgoatg
aagttgggct
aaacatgatc

tcaccatcac

Amino acid sequence of fusion protein [SNAPTike-Aino N

protein-Histag]

82

Arg Ser Asp Lys ésp Cys Glu Met Lys ggg Thr Thr Leu Asp igr Pro
1
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Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Leu

Gin

Pro

225

Asn

Met

Gly

Gly

l.eu

Pro

50

Trp

val

Gin

ser

Ala

130

cys

Gly

Gly

Gly

Phe

210

Glu

Phe

val

Ile

LYS

Ley

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

val

AsSp

Leu

Lys

ey

20

Gly

Ala

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

Phe

Gly

Thr

Ser

260

Phe

Glu

Lys

val

Ala

Leu

85

Trp

Gln

The

val

val

165

Gly

Ser

Glin

Tyr

va'l

245

Lys

Thr

Leu

Gly

Leu

Lys

Leu

Ala

val

150

Lys

Leu

Glu

ASp

val

230

Arg

Thr

Leu

Ser

Thr

Gly

55

phe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

Asn

val

215

Ala

val

Ala

val

Gly

Ser

40

Gly

His

Pro

L.eu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Pro

Phe

Phe

Gln

Asn
280

Cys

Ala

Pro

Glin

val

Gly

Ser

L.eu

Ala

185

TYr

Gln

Ite

Phe

Pro

265

Asn

eolf-seql

Glu Gin Gly

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

lLeu

170

Gly

Phe

Arg

Ala

Leu

250

Ser

Asp

Pro

Glu

75

Gln

val

Gly

Pro

Ala

155

Ala

Ile

Gln

Asn

Asn

val

Ala

l.eu

60

Ala

Gln

Lys

Asn

val

140

val

His

Gly

Ser

Leu

220

His

Gln

Asp

His Phe Pro

Page 74

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

Ala

Gly

Lys

Leu

GIn
285

His

30

Glu

Glin

Glu

Ser

Ile

Gly

Gly

Pro

190

Ile

Thr

Ser

Lys

Thr

270

Tyr

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Phe

Gin

Ala

255

Phe

Thr

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

ser

Asn

Asn

Leu

240

Lys

Gly

Ala



eolf-seql

N protein-proTEV

Asn Pro val Pro Asp Thr Ala Leu Thr Leu His Arg Leu Ser Gly Tyr
290 295 300
Leu Ala Lys Trp val Ala Asp GIn Cys Lys Thr Asn GIn Ile Lys Leu
305 310 315 320
Ala Glu Ala Met Glu Lys Ile val Met Pro Leu Ala Glu val Lys Gly
325 330 335
Cys Thr Trp Thr Glu Gly Leu Thr Met Tyr Leu Gly Phe Ala Pro Gly
340 345 350
Ala Glu Met Phe reu Glu Thr phe Glu Phe Tyr Pro Leu val Ile Asp
355 360 365
Met His Arg val Leu Lys Asp Gly Met Asp val Asn Phe Met Arg Lys
370 375 380
val Leu Arg Gin Arg Tyr Gly Thr teu Thr Ala Glu Gin Trp Met Thr
385 390 395 400
Gln Lys Ile Asp Ala val Arg Ala Ala Phe Asn Ala val Gly GlIn Leu
405 410 415
ser Trp Ala Lys Ser Gly Phe Ser Pro Ala Ala Arg Ala Phe Leu Ala
420 425 430
GIn Phe Gly Ile Asn Met ITe Pro Gly Glu Asn Leu Tyr Phe GIn Gly
435 440 445
pro Gly Gly Gly Ser His His His His His His
450 455
<210> 83
<211> 1448
<212> DNA
<213> artificial
<220> . . .
<223> DNA sequence encoding ssBiP - SNAPlike-Shamonda
cleavage site-Histag for expression in S2 cells
<400> 83
atgaagttat gcatattact ggccgtcgtg gtggectttg ttggectcte getcgggaga
tctagatctyg acaaagactyg cgaaatgaaa agaactacat tggattcacc acttgggaag
ttggaactga gtggatgcga gcaaggattg catgaaatta agctactggg aaaaggaact
tctgctgety atgeagttga agttccagca ccagcagctg ttcttggagg tcctgagecc
ctcatgcaag ccacagcctg gcttaacgca tatttccacc agcctgagge cattgaggaa
tttccagtcc ccgeccttca ccatcctgty tttcagcagg agagcttcac ccgecaggtce
ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga tttcatatca gcaacttget

page 75

60
120
180
240
300
360
420



gcattggceeg gtaacccege

gtgcccatcc
gaaggaggac
cctgggetgg
ctgtacttce
gcagctacat
Ctcaatttcg
cataagacgg
aataaccatt
aggatgtcag
ctagctgaag
gctgatggtt
tttgattttt
aattttatga
actcagaaaa
aaatctggat
ggagagaatc
tgaccggt
<210> 84
<211> 458
<212> PRT
<213>
<220>
<223>
<400> 84

Arg Ser Asp

1

Leu Gly Lys

Lys Leu Leu
35

Ala Pro Ala

Ala Trp Leu
65

tgatcccttg
tggcagttaa
gtcctgetgg
agagcgatat
ftaacccgga
gagttgctaa
gacaaccaag
ttccccaata
gttatctagc
ctagtgctca
atacaatgta
atccgctagt
aaaaagtect
taccagaaat
tctetectge

tatattttca

artificial

agctacagcet
tcacagagtc
ggagtggctg
tataggcgeg
ctcaagccaa
aggtgggtat
agtcttecttc
tgtcgatctt
tgtctcaaat
acgctggatt
aattgtcatg
tcttggattt
tatcgaaatg
ccgecaacge
aaaggctgcet
tgctagaact

agggcccggc

Lys ésp Cys Glu Met

Leu Glu Leu Ser Gly
2

40

Ala val Leu Gly Gly

55

eolf-seq]

gccgtgaaaa
gtttcatctt
ctggctcatg
ccagggtcce
ttcatttttg
gtggcattta
ctcaaccaga
acttttggty
cctgtgecag
gctgatacat
ccecttgetg
gcacctgggg
catagggtcc
tatggaacaa
ttcaattctg

ttcttgcage

ggaggtagtc

Lys Arg Thr
10

Cys Glu Gln

Gly Lys Gly Thr sSer Ala Ala Asp

Pro Glu pPro

Asn Ala Tyr Phe His Gln Pro Glu

75

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

accatcatca

Thr Leu Asp

Gly Leu His
30

Ala val Glu
45

Leu Met Gln
60

Ala Ile Glu

Page 76

cggaaatcct
aggtggctat
acttggaaag
atccgaaaac
acaacggaat
tgggcaacaa
aatggtccta
cacagtggtt
tacacttcac
tgtcctcaaa
atgtacctgg
ccttgatgcet
tatggatgta
agaatggatg
tgcctggget
caacatcccg

ccatcactaa

Amino acid sequence of fusion protein [SNAP1ike-Shamonda N
protein-Histag]

Ser Pro

15

Glu 1le

val Pro

Ala Thr

Glu Phe
80

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1448



Pro

Arg

Ala

Pro

145

Gly

Leu

Leu

Gin

Pro

225

Asn

Met

Gly

Asn

teu

305

Ala

Cys

val

Gln

Ser

Ala

130

cys

Gly

Gly

Gly

Phe

210

Glu

Phe

val

val

Pro

290

Ala

Glu

Thr

Pro

val

His

Leu

Lys

Gly

Gly

Leu

Lys

275

val

Arg

Ala

Trp

Ala

Leu

100

Glin

LysS

Arg

Ala

Pro

180

Gly

Phe

Gly

val

His

260

Phe

Pro

Trp

Ser

Ala
340

lLeu

85

Trp

Glin

Thr

val

val

165

Gly

Ser

Glu

Tyr

Ala

245

Lys

Thr

ASp

Ile

Ala

325

ASp

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Asp

val

230

Lys

Thr

val

Asn

Ala

310

Gin

Gly

His

l.eu

Ala

Leu

135

ser

Glu

Gly

Asn

val

215

Ala

val

Gly

val

Ala

295

Asp

Ile

Tyr

Pro

Leu

Ala

120

Ser

ser

Trp

Pro

Leu

200

Pro

Phe

Phe

Gin

Asn

280

Ile

Thr

val

Thr

val

Lys

Leu

Gly

Ser

Leu

Ala

185

Tyr

Glin

Ile

Phe

Pro

265

Asn

Thr

Ccys

Met

Met
345

eolf-seql

Phe GIn GIn

90

val

Ala

Asn

Gly

l.eu

170

Gly

Phe

Arg

Gly

Leu

250

Ser

His

Leu

Lys

Pro

330

Tyr

val

Gly

Pro

Ala

155

Ala

Ile

Glin

Asn

Lys

Asn

val

rPhe

His

Ala

315

Leu

Leu

Lys

Asn

val

140

val

His

Gly

Ser

Ala

220

Tyr

Glin

Asp

Pro

Arg

300

Ser

Ala

Gly

Page 77

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Asp

Ala

Gly

Lys

Leu

Gln

285

Met

val

Glu

Phe

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Thr

GIn

Lys

Thr

270

TYF

Ser

Leu

val

Ala
350

Phe

95

Giu

Ala

Leu

Tyr

His

175

Gly

Ser

pPhe

Gin

Ala

255

Phe

val

Gly

Lys

Lys

Pro

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Ser

Asn

Leu

240

LyS

Gly

ser

Tyr

Leu

320

Gly

Gly



Ala Glu Met

355

His
370

Met Arg

vail
385

Leu Arg

GIn Lys Ile

Ala Trp Ala

GIn Phe

Gly Gly

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

<220>
<223>

85
1991
DNA
arti

DNA
prot

Phe Leu

val

Leu

GIn Arg

ASD

Lys

Tyr

Phe
360

Ala

Asp Asn

375

Gly Thr

390

Glu
405

Pro

Ser

Asn

ser His

ficial

sequence
ein from

Ile

Gly

Ile

His

Lys Ala

Phe Ser

Pro Gly

His His

455

expression in S2 cells

<400> 85
atgaagttat

tctagatcty
ttggaactga
tctgetgetg
ctcatgcaag
tttecagtec
ctgtggaaat
gcattggecg
gtgcccatcec
gaaggaggac
cctgggetgg
ctgtacttcce
aacaatgata

gctgcaccaa

gcatattact
acaaagactyg
gtggatgcga
atgcagttga
ccacagecty
ccgececttea
tgctgaaggt
gtaaccccge
tgatcccttg
tggcagttaa
gtcctgetgg
agagcgatat
taacaaatac

ataacactgt

ggccgtegtyg
cgaaatgaaa
gcaaggattg
agttccagcea
gcttaacgcea
ccatecctgtg
ggtcaagttt
agctacagct
tcacagagtc
ggagtggcty
tataggcgeg
cgeatcecect
aaacctatct

ctcttggtac

eoclf-seql

Asp Phe Tyr

Met Asp Vval

Ala
395

Met Thr

Phe
410

Ala Asn

Pro Ala Ala

425

Glu Ash Leu

His His

gtggcctttg
agaactacat
catgaaatta
ccagcagcetg
tatttccacc
tttcagcagg
ggtgaagtga
gccgtgaaaa
gtttcatctt
ctggctcatg
ccagggtecc
gctgcaccte
cgaggtagag
actgggctta

Pro Leu val

365

Asn Phe Met

380

Glu Trp

ser val Gly

Phe
430

Arg Thr

Phe Gln

445

Tyr

ttggcctcte
tggattcacc
agctactggg
ttcttggagg
agcctgaggce
agagcttcac
tttcatatca
ctgctcteag
ccggagetgt
aaggtcatag
taggtggcgg
gtgctgtttc
gacgtaatcc

cccaacacgg

Page 78

Ile Glu

Lys Lys

Thr
400

Met

Gin
415

Leu
Gln

Leu

Gly Pro

encoding ssBiP -SNAPlike-proTEV cleavage site-N
human betacoronavirus strain 2cEmMC/2012- Histag for

gctcgggaga
acttgggaag
aaaaggaact
tcctgageco
cattgaggaa
ccgecaggtce
gcaacttgct
cggaaatcct
aggtggctat
acttggaaag
atccgaaaac
ctttgecgat
aaaaccacga

gaaagtcect

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



cttacctttc

getgggtatt

gctcecaggt

gctgttaagg

tttgggacgce

aaacttccta

gcctctaget

tctaccegey

taccttgatc

CCaaaagtaa

acttccacca

cagggaaact

caaattgctg

acccatcaga

attaaacttg

attgatgect

tcaacagacc

cgcactcgca

ccgggagaga
taatgaccgg t

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

<220>
<223>

<400>

86
639
PRT

artificial

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

86

cacctgggca gggtgtacct

ggcggagaca
ggtacttcta

ggacagaaaa
ctacactgga
atggcatcgt ttgggtccat
ggaaccctaa caatgattca
aaaacttcca cattgagggg
taagcagaaa ctcttccagg
gcacttctcc aggtccatct
ttctgaacag actacaagcc
tcactaagaa agatgctgct
aaagtttcaa catggtgcag
ttggtgatct tcaattgaat
agcttgctcc tacagccagt
acaatgatga tcatggcaac
acccaaagaa tcccaactac
acaaaacctt ccctaagaag
aaatgtctga acctccaaag
cccgtccaag tgttcagect

atctatattt tcaagggcecce

eolf-seql

cttaatgcca
attaataccg
actggacccyg
gaagatggcg
gctattgtta
actggaggca
tctagttcac
ggaatcggag
cttgagtctg
gctgctaaaa
gcttttggte
aaactcggca
gctrttatgg
cctgtgract
aataagtggt
gaaaagaaac
gagcagcgtyg
ggtccaatga

ggcggaggta

attctaccce
ggaatggaat
aagcagcact
ccactgatgc
cacaattcgc
atagtcaatc
aaggttcaag
Cagtaggagg
gcaaagtaaa
ataagatgcg
ttcgcggacc
ctgaggaccc
gtatgtcgca
tcectteggta
tggagcttct
aaaaggcacc
tgcaaggtag
ttgatgttaa

gtcaccatca

tgcgcaaaat
taagcaactg
cccattecgg
tccttcaact
gcccggtact
atcttcaaga
atcaggaaac
tgatctactt
gcaatcgcag
ccacaagcegce
aggagacctc
acgttggecc
atttaaactt
cagtggagcec
tgagcaaaat
aaaagaagaa
catcactcag
cactgatggce

tcaccatcac

?rg Ser Asp Lys gsp Cys Glu Met Lys égg Thr Thr Leu Asp Ser Pro

Leu Gly Lys Egu Glu Leu Ser Gly gys Glu GIn Gly Leu
5

30

15

His Glu Ile

Lys Leu Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala val Glu val pro
35 45

Ala pPro Ala Ala val Leu g;y Gly Pro Glu Pro Leu Met GIn Ala Thr

Page 79

900

360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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1860
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1991



Ala

65

Pro

Arg

Ile

Ala

Pro

145

teu

l.eu

Pro

ASn

225

Ala

LyS

Asn

Lys

Phe

305

val

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Ala

210

Thr

Pro

val

ser

Ile

290

Tyr

Lys

Leu

Pro

val

Tyr

115

val

His

leu

Lys

Asn

Asn

Pro

Thr

275

AsSn

Tyr

Asp

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

Pro

Leu

Asn

Leu

260

Pro

Thr

Thr

Gly

Ala

Leuy

85

Trp

Gin

Thr

va'l

val

165

Gly

Ser

Arg

Ser

Thr

245

Thr

Ala

Gly

Gly

Ile
325

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Ala

rphe

Gln

Asn

Thr

310

val

Phe

His

Leu

Ala

Ley

135

Ser

Glu

Gly

Asn

val

215

Gly

Ser

Pro

ASn

Trp

His

Pro

L.eu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Ser

Arg

rp

Pro

Ala

280

Ile

Pro

val

Gln

val

Lys

Leu

Gly

Ser

Leu

Ala

185

Tyr

Phe

Gly

Tyr

Gly

Gly

Lys

Glu

His

eolf-seql
Pro Glu Ala

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Ala

Arg

Thr

250

GlIn

Tyr

Gln

Ala

Glu
330

Gin

val

Gly

Pro

Ala

155

Ala

Ile

Gln

Asp

Asn

235

Gly

Gly

Trp

Leu

Ala

315

Asp

Gin

Lys

AST

val

140

val

His

Gly

Ser

ASn

220

Pro

Leu

va'l

Arg

Ala

300

Leu

Gly

page 80

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

205

Asn

Lys

Thr

Pro

Arg

285

Pro

Pro

Ala

Glu

Ser

Ile

Gly

Gly

Pro

190

Ile

Asp

Pro

Gln

Leu

270

Glin

Arg

Phe

Thr

Glu

Phe

95

Glu

Ala

lLey

Tyr

His

175

Gly

Ala

Ile

Arg

His

255

AsSn

Asp

Trp

Arg

Asp

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Ser

Thr

Ala

240

Gly

Ala

Arg

Tyr

Ala

320

Ala



Pro

Thr

Gly

Arg

Thr

Asp

Ala

phe
465

Asn

AsSp

Lys

val

Ser

Gln

Thr

370

Asn

Arg

Leu

Lys

Ala

450

Asn

Asn

Trp

Met

Pro

530

Asn

Ala

Glu

GlIn

Thr

Phe

355

Gly

Ser

Gly

Leu

val

435

Ala

Met

Phe

Pro

ser

515

val

Pro

Tyr

Glu

Phe

340

Ala

Gly

Ser

Thr

Tyr

420

Lys

Lys

val

Gly

Gln

500

Gln

Tyr

Asn

Lys

Ser

580

Ser

Gly

Pro

Asn

Arg

Ser

405

Leu

Gln

Asn

Gln

Phe

Phe

Tyr

Thr

565

Thr

Ile

Thr

Gly

ser

ser

390

Pro

ASp

ser

Lys

Ala

470

Leu

Ala

Lys

Leu

ASN

550

Phe

ASpP

Thr

Arg

Thr

Gin

375

Ser

Gly

l.eu

GIn

Met

455

Phe

GIn

Glu

Leu

Arg

Lys

Pro

Gln

Gln

AsSn
Lys
360
Ser
Ser
Pro
Leu
Pro
440
Arg
Gly
Ley
Leuy
Thr
520
Tyr
Trp

Lys

Met

Ar
600

Pro

345

Leu

ser

Gln

ser

AsSn

425

Lys

His

Leu

AsSn

Ala

505

His

sSer

Leu

Lys

ser
585

g Thr

eolf-seql
Asn Asn Asp

Pro

ser

Gly

Gly

410

Arg

val

Lys

Arg

Lys

490

Pro

Gin

Gly

Glu

Glu

570

Glu

Arg

Lys

Arg

Ser

395

Ile

Leu

Ile

Arg

Gly

Leu

Thr

Asn

Ala

Leu

555

Lys

Pro

Thr

Asn

Ala

380

Arg

Gly

Gin

Thr

Thr

460

Pro

Gly

Ala

Asn

Ile

540

Leu

Lys

Pro

Arg

Page 81

Ser

Phe

365

Ser

Ser

Ala

Ala

Lys

445

Ser

Gly

Thr

ser

ASp

525

LyS

Glu

Glin

Lys

Pro
605

Ala

350

His

Ser

Gly

val

Leu

430

Lys

Thr

Asp

Glu

Ala

510

Asp

Leu

Gin

Lys

Glu

590

Ser

Ile

Ile

Leu

Asn

Gly

Glu

ASD

Lys

Leu

His

ASD

ASn

Ala

575

Glin

val

val

Glu

Ser

Ser

400

Gly

Ser

Ala

Ser

Gin

480

Pro

Met

Gly

Pro

Ile

560

Pro

Arg

Glin



610
625
<210> 87
<211> 4465
<212> DNA
<213> artificial
<220>
<223>

<400> 87
atgaagttat

tctagatctyg
actttctttg
taccctcaag
cagggagacc
caaaagttgt
gtccgtatag
gctactatac
gatggtaaaa
actttactta
ggcaattecct
aattacaatc
acctttatgt
caaactgctc
atgtitcaat
cacagtattc
cttcaaccgt
gactgtggtt
tctggagttt
gctgaaggtg
aatttcaagce
ttttctgtga
tattcttcac
gttagttcty
tgtrtgattt

gcatattact
tagggccaga
ataaaacttyg
gccgtacata
atggtgatat
ttgtagctaa
gagcagctge
gaaaaattta
tgggccgett
gagcttttta
atacttcttt
gtaatgccag
acacttataa
aaggtgttca
ttgccacctt
gttctatcca
taacttrtect
ttaatgattt
attcagtttc
ttgaatgtga
gtttggtttt
atgattttac
tgattttgga
ctggtccaat
tagcgactgt

615

ggccgregtg
ttctgttaag
gcctaggceca
ttctaacata
gtatgtttac
ctattctcag
caattccact
cecetgetttt
cttcaatcat
ttgtattcta
tgccacttat
tctgaactct
cattaccgaa
cctcttetea
gcctgtttat
aagtgataga
gttggatttt
gtcacaactc
gtctttcgaa
tTttttcacct
taccaattgc
ttgtagtcaa
ttacttttca
atcccagttt

tcctcataac

eolf-seql
Pro Gly Pro Met Ile Asp val Asn Thr Asp Gly Pro Gly Glu Asn Leu

635

gtggcectttg
tctgcttgta
attgatgttrt
actatcactt
tctgcagoac
gacgtcaaac
ggcactgtta
atgctgggtt
actctagttc
gagccteget
cacactcctg
tttaaggagt
gatgagattt
tctcggtatg
gatactatta
aaggcttggy
tctgttgatyg
cactgctcat
gcaaaacctt
cttctgtety
aattataatc
atatctccag
tacccactta
aattataaac

cttactacta

620

ttggectcte
ttgaggttga
ctaaggctga
atcaaggtct
atgctacagg
agtttgctaa
ttattagccc
cttcagttgg
ttttgcccga
ctggaaatca
caacagattg
atttrtaattt
tagagtggtt
ttgatttgta
agtattattc
ctgccttcta
gttatatacg
atgaatcctt
ctggctcagt
gcacacctce
ttaccaaatt
cagcaattgc
gtatgaaatc
agtccttttc

ttactaagec

page 82

Tyr Phe Gin Gly Pro G;y Gly Gly Ser His His His His His His
630

gctcgggaga
tatacaacag
cggtattata
ttttecctat
cacaactcca
tgggtttgte
atctaccagc
taatttctca
tggatgtggc
ttgtectget
ttctgatggc
acgtaactgc
tggcattaca
cggcggcaat
tatcattcct
cgtatataaa
cagagctata
cgatgttgaa
tgtggaacag
tcaggtttat
gctttecactt
aagcaactgt
cgatctcagt
taatcccaca

tcttaagtac

DNA sequence encoding ssBiP- S protein from human betacoronavirus
strain 2cemMC/2012- SNAPlike - Histag for expression in $2 cells

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



agctatatta
gtgaacgcta
ggtgattatt
ggctcaactg
ggtacagaca
tctcaattag
cagaattgca
ttagttggct
cetgtttetg
gcatgtgaac
aaacggcgag
gttaattcct
cttcctgaca
cgcttggeat
t{taaattaa
accattcaga
gagcaattac
gccaatttac
tcatctecta
tctatatcta
gtcactatag
gcatcagctc
cttatggatg
gttggctgga
tataggttaa
gccaataagt
gcetttcaga
agcgagctat
cttgatgttc
Cctaaatgctt
ttggctaaag
ggtcaaggca
catgttggtt

gcagctaacce

acaagtgctc
atcaatactc
ataggaaaca
ttgccatgac
ccaatagtgt
gcaattgcgt
cagctgtagg
attattctga
tcatctatga
acatttcttce
attctacata
ctttgttegt
cacctagtac
ccattgcttt
gtatacccac
aagttactgt
tgcgegagta
gccaggatga
tcataccagg
ctggcagtcy
ctgatcctgg
gtgatcttat
ttaatatgga
ctgctggett
acggtgttgg
ttaatcaggce
aggttcagga
ctaatacttt
tcgaacagga
ttgttgcaca
ataaagtcaa
cacatatagt
attaccctag

ctactaattg

tcgtettctt
accctgtgta
actatctcca
tgagcaatta
ttgcccecaag
ggaatattcc
tgttcgacag
tgatggcaac
taaagaaact
taccatgtct
tggecccectt
agaggactgc
tctcacacct
taatcatcct
taatttttcc
tgattgtaaa
tggccagttt
ttctgtacgt
ttttggaggt
tagtgcacgt
ttatatgcaa
ttgtgctcaa
agccgegtat
atcctccttt
cattactcaa
tctgggaget
tgctgtgaac
tggtgctatt
cgcccaaata
gcagctigtt
tgagtgtgte
gtcctttgtt
caaccacatt

tatagccect

eolf-seq
tctgatgatc

tccattgtcc
cttgaaggtyg
cagatgggct
ctggaatttg
ctctatggtg
cagcgetttyg
tactactgtt
aaaacccacg
caatactcce
cagacacctg
aagttgcctc
cgcagtgtgce
attcaggttyg
tttggtatga
cagtacgttt
tgttccaaaa
aatttgttty
gactttaatt
agtgctattg
ggttacgatg
tatgtggctg
acttcatctt
gctgetattce
caggttcttt
atgcaaacag
aacaatgcac
tccgectcta
gacagactta
cgttccgaat
aaggcacaat
gtaaatgccce
gaggttgttt
gttaatggct

Page 83

]
gtactgaagt

catccactgt
gtggctgget
ttggtattac
ctaatgacac
tttcgggccy
tttatgatgc
tgcgtgetty
ctactctatt
gttctacgceg
ttggttgtgt
ttggtcaatc
gctectgticc
atcaacttaa
ctcaggagta
gcaatggttt
taaaccaggc
cgagcgtgaa
tgacacttct
aggatttgct
attgcatgca
gttacaaagt
tgcttyggeag
catttgcaca
cagagaacca
gcttcactac
aggctctate
ttggagacat
ttaatggccg
cagctgetct
ccaagegttc
ctaatggect
ctgcttatgg

actttattaa

acctcagtta
gtgggaagac
tgttgctagt
agttcaatat
aaaaattgec
tggtgttttt
gtaccagaat
tgttagtgtt
tggtagtgtt
atcaatgcett
cctaggactt
tctctgtget
aggtgaaatg
tagtagttat
cattcagaca
ccagaagtgt
tctecatggt
aagctctcaa
agaacctgtt
atttgacaaa
gcaaggtcca
attacctcect
catagcaggt
gagtatcttt
aaagctcatt
aactaatgaa
caaattagcg
catacaacgt
tttgacaaca
ttccgctcaa
tggattttge
ttacttcatg
tctttgegat

aactaataac

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



actagga
acctecec

ctcectc

tttttcaaaa

acattac

cggcege

ctgggcaage

aaaggaa
ccagagc
atcgagg
cgecagg
cagctgg
ggaaatc
ggggact
ctgggca
catcatc
<210>
<211>
<212>
<213>
<220>
<223>

<400>

Arg Ser val Gly Pro Asp Ser
1 5

Ile Gln

Ser Lys

Ile Thr
50

ASp Met
65

Lys Leu

ttg
tta

ctc

tcg

acg

cat
cac
agt
tgc
ccg
ccy
acg
agc
atc
88
1463

PRT_ L
artificial

Amino acid sequence of fusion protein [hucCov.

ttgatgagtg
atactaagta
ctcttctegy
atgttagcac
atcttaccta
gcggaggtag
tggaactgtc
ctgcegecga
tgatgcaggc
tcectgtgee
tgtggaaact
ccctggecgg
tgcccattct
agggcggget

ctgggctygy
attgatgacg

gtcatatact
tgttgcacca
caattccacc
cagtatacct
cgagatgttg
caaagactgc
tgggtgcgaa
cgccgtggaa
caccgectygy
ageectgeac
gctgaaagtg
caatccegec
gatcccctge
cgcecgtgaaa
tcctgcaggt

ggcec

-SNAPTike-Histag]

88

GIn Thr
20

Ala Asp

35

Ile Thr

Tyr val

Phe val

pPhe Phe

Gly 1le
Tyr Gln
ser

Tyr

Ala
85

Asn

Asp Lys

Ile Tyr

40

Gly Leu

55

Ala Gly

Tyr Ser

val Lys

Thr

25

Pro

Phe

His

GlIn

eolf-seql
tctatgcacc

ggctcgtect
caggtgacat
gggattgact
aattttggtt
tctctteaac
gaaatgaagc
cagggectge
gtgcctgecce
ctcaacgect
cacccagtgt
gtgaagttcg
gccaccgecy
caccgggtgg
gagtggctgc
ataggcgegce

Ser Ala
10

Trp Pro

Gin Gly
Pro

Tyr

Thr
75

Ala

Asp val

90

accaaaacat

tccaagatga

ccctaacaca

aagttgttaa

gcaccaccct

acgagatcaa

cagcegeegt

actttcacca

tccagcagga

gagaggtcat

ccgtgaaaac

tgtctagetce

tggcccacga

cagggtccct

Cys

Arg

Arg

Gin

60

Gly

Lys

Page 84

ITe

Pro

Thr

45

Gly

Thr

Gln

Sp

Glu

Ile

30

Tyr

Asp

Thr

Phe

tgagcccatt
ttctactaac
gttggatgag
gattaatact
agcccttaag
ggatagccect
gcrgetgggc
gctgggcgga
gcectgaggcc
gagctttacc
cagctaccag
cgcectgage
tggcgeegtg
gggccacaga

ggagcatcat

rotein
val Asp
15

Asp val

Ser Asn
Gly

His

Glin
80

Pro

Ala
95

Asn

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4465



Gly

Ile

Phe

Cys

Ala

Ser

Tyr

Thr

Gly

Lys

Arg

rPhe

305

Cys

ASD

Ser

phe

ile

Met

130

Phe

Leu

Pro

Thr

phe

210

Asn

Ala

Gly

TYyr

Leu

Gly

val

Gly

val

Ser

115

Leu

rhe

Arg

Ala

ASp

Lys

Ile

GIn

Asn

Tyr

Ala

Led

Phe

Glu

Ser
355

val

100

Pro

Gly

Ash

Ala

Gly

Cys

Glu

Thr

Gly

Met

260

Ser

Tre

Asp

Asn

Ser

340

val

Arg

Ser

Ser

His

Phe

165

AsSn

Ser

Tyr

Glu

val

245

phe

Ile

Ala

Phe

Asp

325

Gly

val

Ile

Thr

Ser

Thr

150

Tyr

Ser

Asp

Phe

AsSp

230

His

Gln

Ile

Ala

Ser

310

Leu

val

Glu

Gly

Ser

val

135

tey

Cys

Tyr

Gly

Asn

215

Glu

Leu

Phe

Pro

Phe

295

val

Ser

Tyr

Gln

Ala

Ala

120

Ggly

val

1le

Thr

AsN

200

l.eu

Ile

phe

Ala

His

280

Tyr

Asp

GIn

ser

Ala
360

Ala

105

Thr

Asn

l.eu

Leu

Ser

185

Tyr

Arg

Leu

Ser

Thr

265

Ser

val

Gly

lLeu

val

345

Glu

eolf-seql
Ala Asn Ser

Ile

Phe

Ley

Glu

170

Phe

Asn

Asn

Glu

ser

250

Leu

Ile

Tyr

Tyr

His

330

Ser

Gly

Arg

ser

Pro

155

Pro

Ala

Arg

Cys

Trp

Arg

Pro

Arg

Lys

Ile

315

Cys

Ser

val

Lys

Asp

ASp

Arg

Thr

Asn

Thr

220

Phe

Tyr

val

ser

Leu

300

Arg

Ser

Phe

Glu

Page 85

Thr

Ile

125

Gly

Gly

Ser

Tyr

Ala

205

Phe

Gly

val

Tyr

Ile

285

Glin

Arg

Tyr

Glu

Cys

Gly

110

Tyr

Lys

cys

Gly

His

180

ser

Met

Ile

ASp

Pro

Ala

Glu

Ala

350

ASD

Thr

Pro

Met

Gly

AsSn

175

Thr

Leu

Tyr

Thr

Ley

255

Thr

Ser

Leu

Ile

Ser

335

Lys

Phe

val

Ala

Gly

Thr

160

His

Pro

Asn

Thr

GIn

240

Tyr

Ile

ASp

Thr

320

Phe

Pro

ser



Pro

vat

385

sSer

Ser

Ser

Phe

Thr

465

Tyr

Pro

Pro

Pro

MeT

545

Thr

Lys

val

Gln

Ser
625

Leu

370

Phe

val

Asn

Met

Asn

450

val

Ile

Gln

Ser

Leu

530

Thr

ASp

Ile

Ser

Glin

610

ASp

Leu

Thr

Asn

Cys

Pro

Asn

Leu

Thr

515

Glu

Glu

Thr

Ala

Arg

Asp

Ser

Asn

Asp

Tyr

420

Ser

Lys

His

LyS

val

500

val

Gly

Gin

Asn

Ser

580

Arg

Phe

Gly

Gly

cys

Phe

405

Ser

Asn

cys

485

Asn

Trp

Gly

l.eu

Ser

565

Gln

Gly

val

Asn

Thr
Asn
390
Thr
Ser
Leu
Ser
l.eu
470
Ser
Ala
Glu
Gly
Gln
550
val
Leu
val
Tyr

Tyr
630

Pro

375

Tyr

Cys

Leu

Ser

Phe

455

Thr

Arg

Asn

Asp

Trp

Met

Cys

Gly

Phe

Asp

615

Tyr

Pro

Asn

Ser

Ile

val

440

Ser

Thr

Leu

Gln

Gly

Pro

Asn

Gln

600

Ala

Cys

Gln

Leu

Gln

Leu

425

ser

ASn

Ile

Leu

Tyr

505

Asp

val

Phe

Lys

Cys

585

Asn

Tyr

Leu

eolf-seql
val Tyr Asn

Thr

Ite

410

Asp

ser

Pro

Thr

Ser

490

Ser

Tyr

Ala

Gly

Leu

570

val

Cys

Gln

Arg

LYyS

395

Ser

Tyr

Ala

Thr

Asp

Pro

Tyr

Ser

Ile

Glu

Glu

Thr

Asn

Ala
635

380

Leu

Pro

Phe

Gly

Asp

Cys

Arg

Phe

TYT"

Ala

Leu

620

Cys

Page 86

Phe

Leu

Ala

Ser

Pro

445

Leu

Leu

Arg

val

val

Ala

ser

val

605

val

val

Lys

Ser

Ala

Tyr

Ile

Ile

Lys

Thr

Ser

510

GlIn

Thr

Glin

Asn

Leu

590

Gly

Gly

Ser

Arg

Leu

Ile

415

Pro

Ser

Leu

Tyr

Glu

495

Ile

leu

val

TYyr

Asp

575

Tyr

val

Tyr

val

L.eu

Phe

400

Ala

Ley

Glin

Ala

Ser

480

val

val

Ser

Gly

560

Thr

Gly

Arg

Tyr

Pro
640



val

Gly

Arg

Leu

rhe

705

Pro

Asp

Ser

Thr

785

Gln

Leu

Ala

Gly

ser

865

Thr

Gln

Ser

ser

ser

GIn

690

val

ASp

Glu

GlIn

Phe

770

va'l

Leu

His

Ser

850

Arg

Ile

Gly

val

val

Thr

675

Thr

Glu

Thr

Met

Leu

755

Gly

Asp

L.eu

Gly

val

835

rPhe

Ser

Ala

Pro

Ile

Ala

660

Arg

Pro

Asp

Pro

Arg

Asnh

val

Cys

Arg

Ala

820

Lys

AsSnh

Ala

ASp

Ala
900

Tyr

645

cys

Ser

val

Cys

Ser

725

Leu

Ser

Thr

Lys

Glu

805

AsNn

Ser

Leu

Arg

Pro

885

Ser

Asp

Glu

Met

Gly

Lys

710

Thr

Ala

Ser

Glin

Gln

790

Tyr

Leu

Ser

Thr

Ser

870

Gly

Ala

Lys

His

Leu

Cys

695

Leu

Leu

Ser

Tyr

Glu

775

Tyr

Gly

Arg

Gln

Leuy

855

Ala

Tyr

Arg

Glu

Lys

680

val

Pro

Thr

Ile

Phe

760

Tyr

val

Glin

Gln

Ser

840

L.eu

Ile

Met

Asp

Thr

ser

665

Arg

l.eu

Leu

Pro

Ala

745

Lys

Ile

Cys

Phe

ASp

Ser

Glu

Glu

Gln

Leu
3905

eolf-seql
Lys Thr His

650

Ser

Arg

Gly

Gly

Leu

Gln

Asn

Cys

810

ASD

Pro

Pro

ASp

Gly

Ile

Thr

ASp

Leu

Glin

715

Ser

Asn

Ser

Thr

Gly

Ser

Ser

Ile

val

Leu

875

Tyr

Cys

Met

ser

val

700

Ser

val

His

Ile

Thr

780

pPhe

Lys

val

Ile

ser

860

Leu

Asp

Ala

Page 87

Ala

Ser

Thr

685

Asn

Leu

Arg

Pro

Pro

765

Ile

Glin

Ile

Arg

Pro

845

ile

Phe

Asp

Gln

Thr

Glin

670

Tyr

Ser

Cys

Ser

Ile

750

Thr

Gln

LyS

Asn

Asn

830

Gly

Ser

Asp

Cys

Tyr

Ley

655

Tyr

Gly

ser

Ala

val

735

Gln

Asn

LYysS

cys

GIn

815

Leu

Phe

Thr

Lys

Met

895

val

Phe

Ser

Pro

Leu

Leu

720

Pro

val

phe

val

Glu

800

Phe

Gly

Gly

val

880

GIn

Ala



eolf-seql
Gly Tyr Lys val Leu Pro Pro Leu Met Asp val Asn Met Glu Ala Ala
915 920 925

Tyr Thr Ser Ser Leu Leu Gly Ser Ile Ala Gly val Gly Trp Thr Ala
930 935 940

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

Arg Leu Ash Gly val Gly Ile Thr GIn Gln val Leu Ser Glu Asn Gln
965 970 975

Lys Leu ITe Ala Asn Lys Phe Asn Glin Ala Leu Gly Ala Met GIn Thr
980 985 990

Gly phe Thr Thr Thr Asn Glu Ala Phe GIn Lys val GIn Asp Ala val
995 1000 1005

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

Asn Thr Phe Gly Ala Ile Ser Ala Ser Ile Gly Asp Ile Ile Gln
1025 1030 1035

Arg Leu Asp val Leu Glu GIn Asp Ala GIn Ile Asp Arg Leu Ile
1040 1045 1050

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

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

Lys val Asn Glu Cys val Lys Ala GIn Ser Lys Arg Ser Gly pPhe
1085 1090 1095

cys Gly &Gln Gly Thr His ITe val Ser pPhe val val Asn Ala Pro
1100 1105 1110

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

ITe Glu val val ser ala Tyr Gly Leu Cys Asp Ala Ala Asn Pro
1130 1135 1140

Thr Asn Cys ITe Ala pPro val Asn Gly Tyr Phe I1e Lys Thr Asn
1145 1150 1155

Asn Thr Arg Ile val Asp Glu T7Trp Ser Tyr Thr Gly Ser Ser phe
1160 1165 1170
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Tyr

Pro

Leu

Glu

Leu

Leu

Gly

Pro

Glu

Glu

Met

Ala

Gin

val

Leu

Ser

Ser

Ala
1175

Gin
1190

Leu
1205

phe
1220

Thr
1235

ser
1250

Gly
1265

Leu
1280

Ile
1295

val
1310

Gln
1325

Ile
1340

GlIn
1355

val
1370

INEY
1385

Gly
1460

Ser
1415

Pro

val

Gly

Phe

Gin

Leu

Ser

Gly

Lys

Pro

Ala

Glu

Glu

Lys

Gly

Asn

Ser

Glu

Thr

Asn

LyS

Ile

Gln

Lys

Lys

Leu

Ala

Thr

Glu

Ser

Phe

Asn

Pro

Gly

Pro

Tyr

Ser

AsSn

Asn

Gln

Asp

Leu

Leu

Pro

Ala

phe

Phe

Gly

Pro

val

Ala

Ile

Gln

Thr

val

Thr

val

Cys

Glu

Gly

Ala

Trp

Pro

Thr

Glu

Ala

Pro

val

Thr
1180

Asn
1195

Gly
1210

ser
1225

Thr
1240

val
1255

Glu
1270

Leu
1285

Lys
1300

Ala
1315

Leu
1330

val
1345

Arg
1360

val
1375

Ala
1390

Ile
1405

Gly
1420

Ser

Ile

Ile

Thr

Leu

Lys

Met

Ser

Gly

val

Asn

Pro

Gin

Ile

Thr

Leu

Gly

eolf-seql
Leu Asn Thr

Ser

Asp

Ser

Leu

Ala

Lys

Gly

Thr

Leu

Ala

Ala

val

Ser

Ala

Ile

Tyr

The

Phe

Ile

Asp

Leu

Arg

Cys

Ser

Gly

Tyr

Leu

Leu

Tyr

Ala

Pro

Glu

Page

Asn

Gln

Pro

Leu

Lys

Thr

Glu

Ala

Gly

rPhe

His

Trp

Glin

va'l

Cys

Gly

89

Lys
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

Glin
1386

Lys
1395

His
1410

Tyr

Pro

Glu

Phe

Tyr

Pro

Leu

Gly

ASp

Gluy

Glin

Pro

Leu

Leu

Thr

Arg

Leu

val

pro

Leu

Gly

Glu

His

ASp

Leu

Ala

Pro

Pro

val

Leu

Ala

Ala

val

Ala

Ala

Pro

ASp

Ser

Met

Gly

Ser

His

val

Leu

Glu

Phe

Lys

Ala

Leu

val

val



i eolf-seql
Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu Gly Lys Pro
1430 1435 1440

Gly Leu Gly pro Ala Gly Ile Gly 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- C protein from
hepatitis C virus strain TCHM-R2/03 of genotype 1b - -proTev -
Histag for expression in $2 cells

§§8§thggt gcatattact ggccgtcgtg gtggectttg ttggectctc gotcgggaga 60
tctagatctyg acadagactg cgaaatgaaa agaactacat tggattcacc acttgggaag 120
ttggaactga gtggatgcga gcaaggattg catgaaatta agctactggg aaaaggaact 180
tctgetgetg atgeagttga agttccagea ccagcagetg ttcttggagg tcctgagecc 240
ctcatgcaag ccacagcctg gcttaacgeca tatttccacc agectgagge cattgaggaa 300
tttccagtce ccgeccttca ccatcctgtyg tttcagcagg agagcttcac ccgccaggtc 360
ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga tttcatatca gcaacttgct 420
gcattggccg gtaaccccge agctacagct gecgtgaaaa ctgctctcag cggaaatcct 480
gtgcccatee tgatcccttg tcacagagtce gtttcatctt ccggagetgt aggtggctat 540
gaaggaggac tggcagttaa ggagtggctg ctggetcatg aaggtcatag acttggaaag 600
cctgggctgy gtectgctgg tataggcgeg ccagggtcce taggtggegg atccgaaaac 660
ctgtacttcc agagcgatat cagtacaaat cctaaacctc aaagaaaaac taaacgaaat 720
actaatcgtc gtccacaaga tgttaagttt ccgggaggag gacaaattgt tggtggagtt 780
tacctattgce cgcgaagagg tcctcgttta ggtgticgag caactagaaa aacttctgaa 840
cgatcacaac ctcgtggaag acgacaacct attcctaagg ctcgtcagec tgaaggtaga 900
gcttgggete agectggtta tcocttggect ctatatggta atgaaggaat gggttgggea 960
ggatggctac tatcacctcg tggttctcga cctagttggg gtgcaaatga ccctcgacga 1020
agatcacgta atttaggtaa ggtaattgat acacttacat gtggtrttgc tgatcttaty 1080
ggatatattc cactagtagg tgctccacta ggtggagetyg caagagttct tgcacatggt 1140
gtacgagttc ttgaagatgg agtgaactat gcaacaggta atcttcctgg atgttcattt 1200
tctatttttc tattagcttt gctatcatgt ctgactattc cagcettcagec tggcccggga 1260
gagaatctat attttcaagg gcccggegga ggtagtcacc atcatcacca tcactaatga 1320
ccggt 1325
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eolf-seql

<210> 90
<211> 417
<212> PRT
<213> artificial

<220>

<223> Amino acid sequence of fusion protein [SNAPTike-proTEV-C protein
of HCV-proTEV-Histag]

<400> 90

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

1 15

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

Lys teu %eu Gly Lys Gly Thr igr Ala Ala Asp Ala X%T Glu val Pro
5

Ala Pgo Ala Ala val Leu ggy Gly Pro Glu Pro ggu Met GIn Ala Thr
5

Ala Trp Leu Asn Ala Tyr Phe His Gln Pro Glu Ala Ile Glu Glu Phe
65 70 75 80

Pro val Pro Ala Leu His His Pro val Phe Gln Gln Glu Ser pPhe Thr
85 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys pPhe Gly Glu val
100 105 110

ITe 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
165 170 175

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 Ile Ser Thr
195 200 205

Asn Pro Lys Pro GIn Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro
210 215 220
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eolf-seql

GIn Asp val Lys Phe Pro Gly Gly Gly GIn Ile val Gly Gly val Tyr
225 230 235 240

Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly val Arg Ala Thr Arg Lys
245 250 255

Thr ser Glu Arg Ser Gin Pro Arg Gly Arg Arg Gln Pro Ile Pro Lys
260 265 270

Ala Arg Gln Pro Glu Gly Arg Ala Trp Ala Gin Pro Gly Tyr Pro Trp
275 280 285

Pro Leu Tyr Gly Asn Glu Gly Met Gly Trp Ala Gly Trp Leu Leu Ser
290 295 300

Pro Arg Gly Ser Arg Pro Ser Trp Gly Ala Asn Asp Pro Arg Arg Arg
305 310 315 320

Ser Arg Asn Leu Gly Lys val Ile Asp Thr Leu Thr Cys Gly phe Ala
325 330 335

Asp Leu Met Gly Tyr Ile Pro teu val Gly Ala Pro Leu Gly Gly Ala
340 345 350

Ala Arg val Leu Ala His Gly val Arg val Leu Glu Asp Gly val Asn

355 360 365
Tyr Ala Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu
370 375 380
Ala Leu Leu Ser Cys Leu Thr Ile Pro Ala Ser Ala Gly Pro Gly Glu
385 390 395 400
Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His His His His
405 410 415
His
<210> 91
<211> 1376
<212> DNA

<213> artificial

<220>

<223> DNA sequence encoding ssBiP- SNAPlike - MSPL(19) antigen from
plasmodium falciparum - proTEV - AMA-1(III) antigen from
plasmodium falciparum - Histag for expression in $2 cells

<400> 91
atgaagttat gcatattact ggccgtcgtg gtggectttg ttggectctc getcgggaga 60
tctagatctyg acaaagactg cgaaatgaaa agaactacat tggattcacc acttgggaag 120
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ttggaactga
tctgetgcety
ctcatgcaag
tttccagtec
ctgtggaaat
gcattggcecy
gtgcecatcece
gaaggaggac
cctgggctgg
ctgtacttcc
gatgaaagag
gaaaatccaa
accgaagaag
tcttatccac
cceggtggag
aaagaaatcg
aaaaaaatta
tgtgaccctyg
agaagggcag
tatgcagata
tattttcaag
<210>
<211>
<212>
<213>

<220>
<223>

92
434
PRT

gtggatgcga
atgcagttga
ccacagectyg
ccgeecttca
tgctgaaggt
gtaaccccgce
tgatcccttg
tggcagttaa
gtecctgetgg
agagcgatat
aagaatgtaa
atcttacttg
attcaggcag
ttttcgatgg
gcgaagttga
aaagagaatc
tagctccaag
aaatggtaag
aagtaacatc

ttcctgaaca

ggccegygegg

artificial

gcaaggattg
agttccagca
gctraacgca
ccatcctgtg
ggtcaagtit
agctacagct
tcacagagtc
ggagtggctg
tataggegeyg
caaacaatgt
atgtttatta
taacgaaaat
caacggaaag
tattttcgga
aaacaatttt
aaaacgaatt
aatttttatt
taatagtaca
aaataatgaa
taaaccaact

aggtagtcac

eolf-seq]

catgaaatta
ccageagetg
tatttccacc
tttcagcagg
ggtoaagtga
gcegtgaaaa
gtttcatctt
ctggcetcatg
ccagggtecce
ccacaaaatt
aattacaaac
aatggtggat
aaaatcacat
ggtggctcetg
ccatgttcat
aaattaaatg
tcagatgata
tgtcgtttct
gttgtagtta
tatgataaaa

catcatcacce

Amino acid sequence of fusion protein

[sNAPTike-MSPL-proTEV-AMAL-Histag]

<400> 92

agctactggy
ttcttggagy
agcetgagge
agagcttcac
TTTCatatca
ctgctcteag
ccggagetgt
aaggtcatag
taggtggcgg
ctggatgttt
aagaaggtga
gtgatgcaga
gtgaatgtac
agaatctata
tatataaaga
ataatgatga
aagacagttt
ttgtatgtaa
aagaagaata
tgctcceggg

atcactaatg

aaaaggaact
tcctgagecec
cattgaggaa
ccgecaggte
gCaacttgcetr
cggaaatcct
aggtggctat
acttggaaag
atccgaaaac
cagacattta
taaatgtgtt
tgccaaatgt
taaacctgat
ttttcaaggg
tgaaataatg
tgaagggaat
aaaatgccca
atgtgtagaa
taaagatgaa
agagaatcta

accggt

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 5 10 15

teu Gly Lys ESU Glu Leu Ser Gly ggs Glu Gln Gly Leu His Glu Ile

Lys Leu

Ala Pro
50

40

30

Page 93

ggu Gly Lys Gly Thr Ser Ala Ala Asp Ala Xg? Glu val Pro

Ala Ala val Leu ggy Gly Pro Glu Pro Leu Met GIn Ala Thr

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1376



Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

leu

Leu

cys

Cys

225

Asn

Ala

Cys

Gly

val

305

Glu

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Pro

210

LYS

Pro

Lys

Glu

Gly

Glu

Ile

Ley

Pro

val

Tyr

115

val

His

Leu

Lys

cys

Asn

cys

cys

Gly

Asn

Glu

Asn

Leu

100

Gin

Lys

Arg

Ala

Pro

180

Gly

Asn

Leu

Leu

Thr

260

Thr

Ser

Asn

Arg

Ala

Leu

85

Trp

Glin

Thr

val

val

165

Gly

Ser

Ser

Leu

Thr

245

Glu

Lys

Glu

Phe

Glu
325

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Gly

Asn

230

cys

Glu

Pro

Asn

Pro

310

Ser

rhe
His
Leu
Ala
Leu
135
ser
Glu
Gly
Asn
Cys
215
Tyr
Asn
ASp
Asp
Leu
295

Cys

Lys

His

Pro

Leu

Ala

120

ser

Ser

Trp

Pro

Leu

200

pPhe

Lys

Glu

sSer

Ser

280

TYF

Ser

Arg

Gin

val

Lys

Leu

Gly

Ser

Leu

Ala

185

Tyr

Arg

GlIn

Asn

TYr

Phe

lLeu

Ile

eolf-seql

Pro Glu Ala

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Glu

Asn

250

Ser

Pro

GIn

Tyr

75

Gln

val

Gly

Pro

Ala

155

Ala

Ite

Gln

Leu

Gly

Gly

Asn

L.eu

Gly

Lys
315

Gln

LYyS

Asn

val

140

val

His

Gly

Ser

ASp

220

Asp

Gly

Gly

Phe

Pro

300

Asp

LyS Leu Asn

330

Page 94

Ile

Glu

rhe

Pro

125

Pro

Gly

Glu

Ala

205

Glu

Lys

cys

Lys

Asp

285

Gly

Glu

ASp

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Arg

Cys

ASp

Lys

270

Gly

Gly

Ile

Asn

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Lys

Glu

val

Ala

255

Ile

Ile

Gly

Met

Asp
335

Phe

30

Thr

val

Thr

Glu

160

Arg

Ser

Gln

Glu

Glu

240

Asp

Thr

Phe

Glu



eolf-seql

Glu Gly Asn Lys Lys Ile Ile Ala Pro Arg Ile Phe Ile Ser Asp Asp
340 345 350

Lys Asp Ser Leu Lys Cys Pro Cys Asp Pro Glu Met val Ser Asn Ser
355 360 365

Thr Cys Arg Phe Phe val Cys Lys Cys val Glu Arg Arg Ala Glu val
370 375 380

Thr Ser Asn Asn Glu val val val Lys Glu Glu Tyr Lys Asp Glu Tyr
385 390 395 400

Ala Asp Ile Pro Glu His Lys Pro Thr Tyr Asp Lys Met Leu Pro Gly
405 410 415

Glu Asn Leu Tyr Phe Gln Gly Pro Gly Gly Gly Ser His His His His

420 425 430
His His
<210> 93
<211> 2195
<212> DNA
<213> artificial
<220>

<223> DNA seguence encoding ssBiP- SNAPlike -proTEV- modified short
form of HbpA from Leptospira interrogans serovar Lai str.56601 -
proTEV- Histag for expression in S2 cells

gﬁgngtggt gcatattact ggccgtcgtg gtggectttg ttggectcte getcgggaga 60
tctagatctg acaaagactg cgaaatgaaa agaactacat tggattcacc acttgggaag 120
ttggaactga gtggatgcga gcaaggattg catgaaatta agctactggg aaaaggaact 180
tctgctgetg atgeagttga agttccagea ccagcagetg ttcttggagg tcctgagecc 240
ctcatgcaag ccacagcectg gettaacgcea tatttccacc agectgagge cattgaggaa 300
tttccagtec ccgeecttca ccatcctgtyg tttcagcagg agagcttcac ccgecaggte 360
ctgtggaaat tgctgaaggt ggtcaagttt ggtgaagtga tttcatatca gcaacttget 420
gcattggecg gtaaccccge agctacaget goccgtgaaaa ctgctctcag cggaaatcct 480
gtgcccatcc tgatceccttg tcacagagtc gtttcatctt ccggagetgt aggtggetat 540
gaaggaggac tggcagttaa ggagtggctg ctggctcatg aaggtcatag acttggaaag 600
cctgggetgyg gtectgetgg tataggegeg ccagggtcece taggtggcgg atccgaaaac 660
ctgtacttcc agagcgatat cttcaacacc acggccaaca tgggcettcag gaacgagtac 720
gtgagcggeg cggtgtccge aggttacaat aagaaccccg gctacaggtt ggtcccaaac 780
tctcaggcga ctactgggaa cgcectatcag gacttgaaca cgggcatcaa cctgacctte 840
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aacccggacg

ggggtggacg
ttggcgacgg
aacatctcca
gtgaagcagt
tctgagaagce
cgcttgcaga
accgtgtecce
cagttcggga
gtgtggaggy
cggttcgaga
cggtcgatca
ttgagcgtgt
" gggagggagt
gagttcggeg
acggacacga
tcggegaact
ttggacaaga
atccccagceg
atcttgaacg
gtggacaact
tacggcgget
ggtagtcacc
<210>
<211>
<212>
<213>

<220>
<223>

94
707
PRT

<400> 94

gcaagttcaa
tgacccagtc
ggtcgttgga
agtgggagaa
tgaactcgga
acttcatcac
gcaggtacgt
ggtcgccgag
accagacgac
cgagctacgg
acccggecgt
cgatcaactc
accggaacga
tcgeggagtt
tgcagtacag
gggacctgag
tcatctacaa
ggcegttcta
aggtgaagtt
tgaggatcga
tgctcaacca
tctcggeeca

atcatcacca

artificial

ggggaagacg
caaggecgtce

gtacgggtta
caagtactac
gttgacgtcg
tgtaggtgeg
gtacaggacg
gattcgggtg
gccgaagetg
gaggggatta
gggttacgtg

ggacttggag
catcatcaac

ccagctgeag
gttcttgaag
ctcggacagy
ctcgeccgga
cagctcgacc
gaacgagaac
gcagaagttc
gtacgagctg
gttcccggga

tcactaatga

eolf-seql

aggattctct
ttcgaccgga
gggaagagga
aacaaccaga
caggggaccyg
gagrccttcg
aggaaggcgg
gtgccaggag
gcggeeeggt
cggcegeega
gtggagggta
tacagccegt
ctgatccagt
aacatcgcga
tacttcacgc
ccgttggagg
ggattccaat
aacaacctgt
ccgeccgtga
ttcaacaagc
gcgtacaacc
gagaatctat

ccggt

Amino_acid sequence of fusion protein
[SNAPTike-proTEV-HbPAL-proTEV-Histag]

accagcacag
acaacaagac
acttgatctc
gggggtcgga
tgcagttgga
cgaacgagtt
tgttcttcca
tgaggtacga
acgacatatt
gcttgcagga
acccgaactt
tcagcttctt
acaagttcga
aggcgtacac
tggagttggg
gcagggeget
tcaacctgag
cggcggeegyg
tctacgggaa
acttecgegcet
ccacgcggec

attttcaagg

ggaccagaac
gcacgacttc
cttcaggggg
cgagttggac
catggaggcc
ggagtcggac
ggacgagtgg
cgacgactey
gcagaacttg
gttgtacctg
gaagccggag
gacgttctcc
ctcgaacaag
gagaggagga
gtacaaccac
gcaccaggceg
gggcaagcac
acaggactac
gccgttcacg
gttcttgggc
gaggttctac

gcceggcgga

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

15

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

Lys Leu Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala val Glu val Pro
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300

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2195



Ata

Ala

65

Pro

Arg

Ite

Ala

Pro

145

Gly

Leu

Leu

Thr

Ser

225

Glin

Leu

Tyr

val

Leu

Pro

50

Trp

val

Gin

ser

Ala

130

Cys

Gly

Gly

Gly

Thr

210

Ala

Ala

Thr

Gin

rhe

290

Glu

35

Ala

Leu

Pro

va'

Tyr

115

val

His

Leu

Lys

Gly

Thr

Phe

His

275

ASp

Tyr

Ala

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

AsSn

TYr

Thre

Asn

260

Arg

Arg

Gly

vai

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

ser

Met

Asn

ASp

ASnh

L.eu

Leu

Tyr

70

His

Lys

Leu

Ala

vail

150

Lys

Leu

Glu

Gly

Lys

Asn

Asp

Gin

Asn

Gly

Gly

55

pPhe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

ASn

Phe

215

Asn

Ala

Gly

Asn

Lys

295

Lys

40

Gly

His

Pro

Leu

Ala

120

Ser

ser

Trp

Pro

Leu

200

Arg

Pro

Tyr

Lys

Arg

Pro

Glin

val

Lys

105

Leu

Gly

Ser

Leu

Ala

185

Tyr

Asn

Gly

Glin

Phe

265

val

His

Asn

eolf-seql

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Ley

170

Gly

Phe

Glu

Tyr

Asp

ASp

Pro

Glu

75

GIn

val

Gly

Pro

Ala

155

Ala

Ile

GIn

Tyr

Arg

235

Leu

Gly

val

Phe

Leu

60

Ala

Glin

Lys

Asn

val

140

val

His

Gly

Ser

val

220

Leu

Asn

Lys

Thr

Leu
300

Leuy Ile Ser
Page 97

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

205

ser

val

Thr

Thr

Glin

285

Ala

Phe

Gin

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Gly

Pro

Gly

Arg

270

Ser

Thr

Arg

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Phe

Ala

Asn

Ile

255

Ile

Lys

Gly

Gly

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Asn

val

Ser

240

Asn

Leu

Ala

Ser

Asn



305

Ile

Glu

val

Ala

Asp

Tyr

ey

Ala

465

Ser

Thr

Tyr

Gin

545

Asp

His

ser

Leu

GlIn

Glu

370

val

Ser

AsSp

Asp

Ile

rhe

Lys

Asn

530

Arg

Thr

Gln

Lys

ASp

leu

355

ser

Tyr

Arg

Ser

Ile

435

Pro

Gly

Thr

Ser

rPhe

515

Ile

Phe

Arg

Ala

Trp

val

340

Asp

rhe

Arg

Ser

Leu

Pro

TYyr

1le

Leu

500

Asp

Ala

Leu

Asp

Ser

Glu

Lys

Met

Ala

Thre

Pro

405

Phe

Gln

Ser

val

Asn

485

ser

Ser

Lys

Lys

Leu

565

Ala

310

Asn

GIn

Glu

Asn

Arg

Gly

Ash

leu

val

470

Ser

val

Asn

Ala

Tyr

550

ser

Asn

Lys

Leu

Ala

Glu

375

Lys

Ile

Asn

Leu

Glin

455

Glu

Asp

Tyr

Lys

535

rPhe

Ser

Phe

Tyr

Asn

ser

360

Leu

Ala

Arg

val
440
Glu
Gly

Leu

Arg

Thr

Asp

Ile

Tyr

ser
345

Glu

Glu S

val

val

Thr

425

Trp

Leu

Asn

Glu

Ash

505

Arg

Arg

Leu

Arg

Tyr

eoif-seql

Asn
330
Glu

Lys

Phe

val

410

Thr

Arg

Tyr

Pro

TYr

490

Asp

Glu

Gly

Glu

Pro
570

315

Asn

Leu

His

* ASp

Phe

395

Pro

Pro

Ala

Leuy

Ash

475

Ser

Ile

Phe

Gly

Leu

555

Leu

GIn

Thr

rPhe

Gly

Lys

sSer

Pro

Ile

Ala

Glu

540

Gly

Glu

Asn Ser Pro
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Arg

Ser

Ile

365

Leu

ASp

val

Leu

Tyr

445

Phe

Lys

Phe

Asn

Glu

525

Phe

Tyr

Gly

Gly

Gly

GIn

350

Thr

Gin

Glu

Arg

Ala

430

Gly

Glu

Pro

Ser

Leu

510

Phe

Gly

Asn

Arg

Gly

ser

335

Gly

val

Ser

Trp

TYr

415

Ala

Arg

Asn

Glu

Phe

495

Ile

Glin

va'l

His

Ala

575

Phe

320

Asp

Thr

Gly

Arg

Thr

400

AsSp

Arg

Gly

Pro

Glin

l.eu

Gin

Thr

560

Leu

Gln



Phe Asn Leu

595

Thr Asn Asn

610

Lys Leu Asn

625

Leu Asn val

Phe Leu Gly

Pro Thr Arg

Glu
690

Gly Ash

His His His

705

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

<220>
<223>

95
968
DNA
arti

580

Arg Gly

ser

Leu

Glu Asn

Lys

Ala

Pro

His Leu

600

Ala
615

Gly

pro val

630

Ile
645

Arg

val
660

Asp
Pro

Arg

Leu Tyr

ficial

Glu

Asn

Phe

Phe

GIn Lys

Leu Leu

Tyr Tyr

680

Gin

Gly
695

eclf-seql

585

Asp Lys Arg

Gln Asp Tyr

ITe Tyr

Phe pPhe

650

Asn GIn

Tyr
665

Gly Gly phe

Pro Gly Gly

Histag for expression in S2 cells

<400> 95
atgaagttat

tcttcgegag
ttgtccttac
ttggattcac
aagctactgyg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctca
tccggagetg

gaaggtcata

gcatattact
ctagcaccat
ctacagctct
cacttgggaa
gaaaaggaac
gtcctgagee
ccattgagga
ccecgecagyt
agcaacttgce
gcggaaatcc
taggtggcta

gacttggaaa

ggccgtegtyg
gaaactatgt
ggcaagatct
gttggaactig
ttctgetget
cctcatgcaa
atttccagtc
cctgtggaaa
tgcattggece
tgtgcccatce
tgaaggagga
gcctgogetg

gtggcctttyg
attctacttg
gacaaagact
agtggatgcyg
gatgcagttyg
gcecacagect
cccgeecttc
ttgctgaagg
ggtaaccccyg
ctgatccctt
ctggcagtta

ggtcctgetg

590

Phe
605

Pro

Ile
620

Pro
LYs Pro
His

LyS

Glu Leu

TYr

Ser

Phe

Phe

Ala

Ser Ser

val

Glu

Ile
640

Thr
Ala

Leu

Tyr Asn

670

Ala
685

Ser

Gly
700

Ser

ttggcctete
cagttgttgc
gcgaaatgaa
agcaaggatt
aagttccage
ggcttaacgce
accatcctgt
tggtcaagtt
cagctacagc
gtcacagagt
aggagtggct
gtataggcgc

page 99

Gln

His

Phe Pro

His

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

gctcgggaga
gttcgtagga
aagaactaca
gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
tggtgaagtg
tgccgtgaaa
cgrttcatct
gctggetcat
gccagggtec

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



eolf-seql

ctaggtggceg gatccgaaaa cctgtacttc cagagcgata tcacggctga aggcatcaag 780
aagttigaag gcgacggtta tgaactgtic aaggacaact tcccagctgg tgagaagttc 840
gataacgatg acaccaacga tcaattctac acggtaatct tcaagcacca tcgtggcccg 900
ggagagaatc tatattttca agggcccggce ggaggtagtc accatcatca ccatcactaa 960
tgaccggt 968
<210> 96

<211> 298

<212> PRT _ |

<213> artificial

<220>

<223> Amino_acid sequence of fusion protein
[SNAPTike-proTEV-MUB40-proTEV-Histag]

<400> 96
Ser Arg Ala Ser Thr Met Lys Leu Cys Ile Leu Leu Ala val val Ala
1 5 10 15

Phe val Gly sgu Ser Leu Pro Thr gga Leu Ala Arg Ser ésp Lys Asp

Cys Glu Met Lys Arg Thr Thr ZSH Asp Ser Pro Leu Gly Lys Leu Glu
35 45

Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile Lys Leu Leu Gly Lys
50 55 60

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

Leu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr Ala Trp Leu Asn Ala
85 90 95

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

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

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

Leu Ala Ala Leu Ala Gly Asn pro Ala Ala Thr Ala Ala val Lys Thr
145 150 155 160

Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile Pro Cys His Arg val
165 170 175

val sSer Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly Leu Ala val
Page 100



Lys

Leu

Glu Leu

Phe Glu Gly

Glu Lys Phe

His
275

Phe Lys

Gly Gly Gly

290

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

<220>
<223>

97
1238
DNA

180

Leu

Tyr

Asp

260

His

Ser

Leu

Gly

Phe

Gly

Ash

Arg

His

artificial

DNA sequence

mouse C-type
in S2 cells

<400> 97

atgaagttat gcatattact

tctagatctg
ttggaactga
tctgetgetg
ctcatgcaag
trtccagtcc
ctgtggaaat
gcattggecy
gtgcccatcc
gaaggaggac
cctgggetgg
ctgtacttcc

agctacggaa

acaaagactg
gtggatgcga
atgcagttga
ccacagecty
ccgeecttea
tgctgaaggt
gtaaccccge
tgatccctty
tggcagttaa
gtcectgetgy
agagcgatat

ccactagtgt

Ala His

ile

Glin
230

Tyr Glu

ASp Asp
Gly

Pro

His
295

His

encoding ssBiP- SNAPlike -proTev- soluble form of

Glu

200

Ala

Asp

Leu

Thr

185

Gly

Pro

Ile

Phe

Asn

265

Glu

His

eolf-seq]

His Arg Leu

Gly Ser Leu

220

Thr Ala Glu

235

Lys AsSp Asn

Asp GIn phe
Asn

Leu Tyr

His

Gly

Phe

Tyr

Phe
285

190

Lys

Gly

Ile

Pro

Thr

270

Gln

Pro

Gly

Lys

Ala

255

va'l

Gly

Gly

Ser

Lys

240

Gly

Pro

Tike Tectin (CLEC5A) - proTEV- Histag for expression

ggccgregtg
cgaaatgaaa
gcaaggattg
agttccagca
gcttaacgcea
ccatcctgtg
ggtcaagttt
agctacagcet

tcacagagtc

ggagtggctg

gtggccttty
agaactacat
catgaaatta
ccagcagcetg
tatttccacc
tttcagcagg
ggtgaagtga
gccgtgaaaa
gtttcatctt

ctggctcatg

aaggtcatag

ttggcctcte
tggattcacc
agctactggg
ttcttggagg
agcctgaggce
agagcttcac
tttcatatca
ctgctcteag

ccggagetgt

gctcgggaga
acttgggaag
aaaaggaact
tcctgagecc
cattgaggaa
ccgeecaggtce
gcaacttgct
cggaaatcct

aggtggctat

tataggcgeg
cgtttttgge

gcagaatgtc

ccagggteece
aaaagtaatg

tcacaaatct

taggtggcgg
atggcttegt
ttgggagaaa
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acttggaaag
atccgaaaac
ccccacggag

tgacgaaagt

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



accatgccta
aaatgctttt
acacaagggt
atagctggta
cgctggatca
tgtgtcacta
tggatctgeg
ggaggtagtc
<210>
<211>
<212>
<213>

<220>
<223>

98
388
PRT

caaggagcta
tcttctectt
ccacactggc
ttgagaatta
acaactctgr
taggtctgac
aaatgaatgc

accatcatca

artificial

tggaacagtc
ctccgaatca
aattgtcaac
ctttattggt
gtrcaatggc
gaagacatat
caaaggcecg

ccatcactaa

eolf-seql

tgtcccagaa
ccttggaaag
actccagaga
ttggtacgtc
aatgttracca
gatgctgcat
ggagagaatc
tgaccggt

Amino acid sequence of fusion protein

actgggattt
acagcatgga
aactgaagta
agcctggaga
atcaggacca
catgtgaagt

tatattrtca

[snAPTike-proTEV-moCLECSA-proTEV-Histag]

<400> 98

Arg Ser Asp
1

Leu Gly Lys

leu Leu

35

Lys

Ala pro Ala

50

Ala Leu

LyS Asp
5

Leu Glu

20

Gly Lys

val

Ala

Asn

cys Glu

f.ey

Gly

Leu

ser Gly

Thr Ser

40

Gly
55

Gly

Phe His

Met Lys

Cys

25

Ala

Pro

Gln

Arg Thr
10

Glu Glin

Ala Asp
Glu

Pro

Pro

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Gin

60

Met

Trp
65

Pro val

Arg GIn
Ile

Ser

Ala
130

Ala

Pro
145

Cys

Pro

val

TYr

115

val

His

Ala

Leu

100

Gin

Lys

Arg

Ala

Leuy

85

Trp

Gin

Thr

val

Tyr

70

His

Lys

l.eu

Ala

val
150

His

Leu

Ala

Leu

135

ser

Pro

leu

Ala

120

Ser

Ser

val

Lys

Leu

Gly

Ser

Phe

90

val

Ala

Asn

Gly

Glu

75

Gin

val

Gly

Pro

Ala
155

ala

Gin

Lys

Asn

vall

140

val
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Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ser

Gly

Ala

Ile

Gly

tcaccaagga
ttattgtgca
tcttcaggac
gaaaaagtgg
gaacttcgac
cagctatcge

agggcccggce

Ser
15

Pro
Glu Ile
val Pro
Ala Thr

Phe
80

Glu

Phe Thr

95

Glu val

Ala Thr
Ile

Leu

Glu
160

Tyr

840
900
960
1020
1080
1140
1200
1238



eolf-seql
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 Gln Ser Asp Ile 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 GlIn Asn val Ser GlIn ITe 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 61n 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 ITe val
275 280 285

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

Asn Tyr Phe Ile Gly Leu val Arg GIn Pro Gly Glu Lys Lys Trp Arg
305 310 315 320

Trp I1e Asn Asn Ser val Phe Asn Gly Asn val Thr Asn Gln Asp Gln
325 330 335

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

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

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

His His His His
385

<210> 99

<211> 1229
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding ssBiP- SNAPlike -proTEv- soluble form of
human C-type 1ike lectin (CLEC5A) - proTEV- Histag for expression
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in 82 cells

<400> 99
atgaagttat

tctagatctg
ttggaactga
tctgectgetg
ctcatgcaag
ttteccagtcec
ctgtggaaat
gcattggecg
gtgcccatcc
gaaggaggac
cctgggetgg
ctgtacttcc
tatggaacag
acaaggagct
ttcttatcca
tccacattgg
gctgagaagt
aacaactctyg
attggcctaa
gagaagaatg
caccatcatce
<210>
<211>
<212>
<213>

<220>
<223>

100
385
PRT

gcatattact
acaaagactg
gtggatgcga
atgcagttga
ccacagcecety
ccgececttea
tgctgaaggt
gtaaccccgce
tgatcccttg
tggcagttaa
gtcectgctgg
agagcgatat
tctcacagat
atggaacagt
cttctgaatc
caattgtcaa
attttattgg
tgttcaatgg
caaagacatt
ccaaaggecc

accatcacta

artificial

ggccgtegig
cgaaatgaaa
gcaaggattg
agttccagea
gcttaacgca
ccatcectgty
ggtcaagttt
agctacagcet
tcacagagtc
ggagtggctg
tataggcgeg
ctttaacaaa
ttttgggagce
ctgceccaaa
atcttggaat
cacgccagag
cttaatttac
caatgttacc
tgatgctgea
gggagagaat
atgaccggt

eolf-seql

gtggeetttg
agaactacat
catgaaatta
ccagcagcetyg
tatttccacc
tttcagcagy
ggtgaagtga
gccgtgaaaa
gtttcatctt
ctggctcatg
ccagggtecc
agtaacgatg
agttccccaa
gactgggaat
gaaagcaggg
aaactgaagt
catcgtgaag
aatcagaatc
tcatgtgaca
ctatattttc

Amino acid sequence of fusion protein

ttggectete
tggattcacc
agctactggg
ttcttggagg
agcctgaggce
agagcttcac
tttcatatca
ctgctctcag
ccggagetgt
aaggtcatag
taggtggegy
gtttcaccac
gtcccaacgg
tttatcaagc
acttttgcaa
ttcttcagga
agaaaaggtg
agaatttcaa

tcagctaccyg

aagggcccgyg

[sNAPTike-proTEV-huCLECSA-proTEV-Histag]

<400> 100

gctcgggaga
acttgggaag
aaaaggaact
tcctgagecce
cattgaggaa
ccgecaggte
gcaacttgct
cggaaatcct
aggtggctat
acttggaaag
atccgaaaac
caccaggagce
cttcattacc
aagatgtttt
aggaaaaggc
cataactgat
gcgttggatc
ctgtgcgacc
caggatctgt

cggaggtagt

Arg Ser Asp Lys ?sp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 10 15

Leu Gly Lys Egu Glu Leu Ser Gly %gs Glu GIn Gly Leu gés Glu Ie

Lys Leu ggu Gly Lys Gly Thr Ser Ala Ala Asp Ala X%T Glu val pro

40
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1229



Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Leu

Leu

Lys

Gln

225

Arg

Arg

Asp

Glu

Ile
305

Pro

50

Trp

val

GIn

Ser

Ala

130

cys

Gly

Gly

Gly

Ser

210

Ile

Ser

Cys

phe

LyS

290

Gly

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Phe

Tyr

Phe

Cys

275

Leu

Leu

Ala

AsSh

Ala

Leu

100

Glin

Lys

Arg

Ala

Pro

180

Gly

ASp

Gly

Gly

Phe

260

Lys

Lys

Ile

val

Ala

Leu

85

Trp

GIn

Thr

val

val

165

Gly

Ser

Gly

ser

Thr

245

Leu

Gly

Phe

Tyr

Leu

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Phe

ser

230

val

Ser

Lys

l.eu

His
310

Gly

55

Phe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

ASh

Thr

215

Ser

Cys

Thr

Gly

Gin

295

Arg

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Thr

Pro

Pro

Ser

Ser

280

Asp

Glu

Pro

Gln

val

Lys

Leu

Gly

Ser

Leu

Ala

185

Tyr

Thr

ser

Lys

Glu

265

Thr

Ile

Glu

eolf-seql

Glu Pro Leu

Pro

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Arg

Pro

Leu

Thr

Lys

Glu

75

Glin

val

Gly

Pro

Ala

155

Ala

Ile

Gln

Ser

Asn

235

Trp

Ser

Ala

Asp

Arg
315

Ala

Gin

Lys

ASn

val

140

va'l

His

Gly

Ser

Tyr

220

Gly

Glu

Trp

Ile

Ala

300

Trp

Page 105

Met

Ile

Glu

rhe

Pro

125

Pro

Gly

Glu

Ala

205

Gly

Phe

Phe

Asn

val

285

Glu

Arg

Gln

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Thr

Ile

Tyr

Glu

270

Asn

Lys

Trp

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Phe

val

Thr

Gln

255

Ser

Thr

Tyr

Ile

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Asn

Ser

Thr

240

Ala

Arg

Pro

Phe

Asn
320



eolf-seql

Asn Ser val Phe Asn Gly Asn val Thr Asn GlIn Asn GIn Asn Phe Asn
325 330 335

Cys Ala Thr ITe Gly Leu Thr Lys Thr Phe Asp Ala Ala Ser Cys Asp
340 345 350

ITe Ser Tyr Arg Arg Ile Cys Glu Lys Asn Ala Lys Gly Pro Gly Glu
355 360 365

Asn Leu Tyr Phe GIn Gly Prg Gly Gly Gly ser ggg His His His His
37

370
His
385
<210> 101
<211> 962
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding BiPlike- SNAPTike- cxVAGO protein_from
Culex quinguefasciatus - Histag for expression in $2 cells

<400> 101

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac 60
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt 120
ggatgcgagc aaggattgca tgaaattaag ctactgggaa aaggaacttc tgctgctgat 180
gcagttgaag ttccagcacc agcagctgtt cttggaggtc ctgagcccct catgcaagec 240
acagcctgge ttaacgcata tttccaccag cctgaggeca ttgaggaatt tccagtcccc 300
gcecttecace atcctgtgtt tcagcaggag agcttcaccce gccaggicct gtggaaattg 360
ctgaaggtgg tcaagtttgg tgaagtgatt tcatatcagc aacttgctgce attggecggt 420
aaccccgeag ctacagetge cgtgaaaact gcetctcageg gaaatcctgt geccatcctg 480
atcccttgtc acagagtcgt ttcatcttcc ggagetgtag gtggctatga aggaggactg 540
gcagttaagg agtggctgct ggctcatgaa ggtcatagac ttggaaagcc tgggetgggt 600
cctgctggta taggcgegec agggtccctg gagggaggtg gogggtcotga agecgttcta 660
caaaatgcecg agcatccaga ttaccctgga aagtgttacg acgaaggtac gcagaccgtt 720
gtagctccce tagaaagtge gaagctacca aaatcgtgta caaaggtatt ctgctcgact 780
aacctttcac tgacctatac tacgtgtggg tcagtacttg tcaatgaccc gcactgcgag 840
aagatcgaac aagacctgac taaagactic ccagagtgct gtcacaagta taaatgtgaa 800
ctggagggag tagtcacgta ccacggaggt ggccatcacc atcaccatca ctgatgaccg 960
gt 962
<210> 102

<211> 300
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eolf-seql

<212> PRT
<213> artificial
<220>

<223> Amino acid sequence of fusion protein [SNAP1ike-cxVAGO-Histag]
<400> 102

Arg Ser Asp Lys ésp Cys Glu Met Lys ﬁgg Thr Thr Leu Asp Ser Pro
1 15

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

Lys Leu Leu Gly Lys Gly Thr zgr Ala Ala Asp Ala Xﬁ? Glu val Pro
35

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

Ala Trp Leu 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 90 95

Arg GIn val Leu Trp Lys Leu Leu Lys val val Lys pPhe Gly Glu val
100 105 110

Ile Ser Tyr GlIn Gln 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 Lteu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg
165 170 175

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

Lteu Glu Gly Gly Gly Gly ser Glu Ala val Leu Gin 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
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eolf-seq

1

Cys Ser Thr Asn Leu Ser Leu Thr Tyr 525 Thr Cys Gly Ser val Leu

245

255

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

260

Phe Pro Glu Cys Cys His Lys Tyr Lys Cys Glu Leu Glu Gly val val
275 280

285

Thr Tyr His Gly Gly Gly His His His His His His

290

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

<220>
<223>

103
962
DNA

artificial

295

Aedes albopictus - Histag

<400> 103
atgaaactat

aaagactgcg
ggatgcgagce
gcagttgaag
acagcctggce
gcecttcace
ctgaaggtgg
aaccccgceag
atcccttgtc
gcagttraagg
cctgctggta
ccaaattcgg
ttcaagccag
gactictcga
gagatcccag
cgtaacggtg
gt

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

<220>
<223>

104
300
PRT

gtattctact
aaatgaaaag
aaggattgca
ttccageacc
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctgce
acagagtcgt
agtggctgcet
taggcgegece
agaacaaaga
gggaaaatcg
tfCcactittt
ttcaggattt

aagtcaatta

artificial

tgcagrtgtt
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttec
ggctcatgaa
agggteecty
tttcccagge
tcaacgacct
cggatgegga
cacaaaggac

cattggaggt

300

DNA sequence encoding BiPlike- SNAP1ike~ aavAGO protein from

for expression in $2 cells

gcgttcgtag
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca
agcttcaccc
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
gagggaggtg
gaatgctatg
ggcaactgtg
ctagctatac
acgcagtgtt

ggccatcacc

gattgtcctt
ttgggaagtt
aaggaacttc
ctgagccect
ttgaggaatt
gccaggtect
aacttgctge
gaaatcctgt
gtggctatga
ttggaaagcc
gcgggtctac
acacggagac
aagagatgtc
tagacgatga
gccataagta

atcaccatca
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aagatctgac
ggaactgagt
tgctgetgat
catgcaagcc
tccagtececce
gtggaaattg
attggceggt
gcccatcctg
aggaggactg
tgggctgggt
ggctatcttc
taagattcat
atgcggaact
cccggattge
caagtgtgtg

ctgatgaccg

Amino acid sequence of fusion protein [SNAP1ike-aavAGO-Histag]

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
962



<400>

104

érg Ser Asp

Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Leu

Lys

Leu

Gly

Leu

Pro

50

Trp

val

Gin

Ser

Ala

130

Cys

Gly

Gly

Glu

210

Pro

Gly

Asp

LysS

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

LysS

Gly

Thr

Asp

Lys

Leu

20

Gly

Ala

Asn

Ala

l.eu

100

Gin

Lys

Arg

Ala

Pro

180

Gly

Pro

Glu

Asp

Asp

Asp

Glu

Lys

val

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Gly

Gly

Asn

Phe

245

Pro

Cys

Leu

Gly

l.ey

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Gly

Glu

Arg

230

ser

Asp

Glu

Ser

Thr

Gly

55

rPhe

His

Leu

Ala

Leu

135

sSer

Glu

Gly

Ser

Cys

Glin

Ile

cys

Met

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Thr

200

Tyr

Arg

His

Glu

Pro

Gln

val

Lys

105

Leu

Gly

Ser

Leu

Ala

185

Ala

Asp

Pro

Phe

Ile

eolf-seql

Arg Thr Thr

10

Glu

Ala

Glu

Pro

Phe

20

val

Ala

AsSn

Gly

Leu

170

Gly

Ile

Thr

Gly

Phe
250

Gln

ASp

Pro

Glu

75

GlIn

val

Gly

Pro

Ala

Ile

Phe

Glu

Asn

235

Gly

Gly

Ala

Leu

60

Ala

GlIn

Lys

Asn

val

140

val

His

Gly

pro

Thr

220

Cys

Cys

Pro val Gln
page 109

Leu

Leu

val

45

Met

Ile

Glu

phe

Pro

125

Pro

Gly

Glu

Ala

ASh

205

LyS

Glu

Gly

ASp

Asp

His

30

Glu

Glin

Glu

Ser

1le

Gly

Gly

Pro

190

Ser

Ile

Glu

Leu

phe

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Glu

His

Met

Ala

Thr

Pro

Ile

Pro

Thr

phe

80

Thr

val

Thr

Ile

Glu

160

Arg

ser

AsSn

Phe

Ser

240

Ile

Lys



260

eolf~seql

265

270

Asp Thr g}g Cys Cys His Lys ggg Lys Cys val Arg Asn Gly Glu val

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

290
<210> 105
<2311> 4108
<212> DNA
<213> arti
<220>
<223>

ficial

285

300

expression of secreted chimeric SNAP-target protein in
invertebrate cells

<400> 105
tcgegegttt

cagcettgtet
ttggcggatg
accatatgeg
attcgccatt
tacgccagcet
tttcccagte
tatggtgcta
aagcaccttt
gcttttgeac
aatagtctac
tgcaaaaaag
gtacgaatca
ctgtgttget
agcegeygegt
tataaataca
cttgatcgag
tccttaagat
aagttggaac
acttctgetyg
ccecteatge
gaatttccag
gtcctgtgga

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
caggctgegce
ggcgaaaggg
acgacgttgt
atgttgcttc
atactcggtg
gcgggeccat
accgttgtat
tacgtgtegg
cattatcgga
aaccgcagec
tatctcatge
gcecgeaacy
ctagcatgaa
ctgacaaaga
tgagtggatg
ctgatgcagt
aagccacagce
tceeegeect

aattgctgaa

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgyg
aacaacaatt
gcetecececac
acatagtaca
acgctccaaa
cagtcacgta
ccggacgagt
ggacgcaact
gcgtgaccgg
atctggtaaa
actatgtatt
ctgcgaaatg
cgagcaagga
tgaagttcca
ctggcttaac

tcaccatcct

ggtggtcaag

tctgacacat
gacaageecy
cggcatcaga
gcgtaaggag
aagggcgatce
caaggcgatt
ccagtggaat
ctgttgaact
caccaacttt
aactctacgt
tacactacca
ggceggectt
gttgrcttat
ccttatcgga
acacgaggcg
cacagttgaa
ctacttgcag
aaaagaacta
ttgcatgaaa
gcaccagcag
gcatatttcec
gtgtttcagce
tttggtgaag

gcagctcccy
tcagggegeg
gcagattgta
aaaataccge
ggtgcgggcec
aagttgggta
tctcatgatyg
gtgttttcat
tttgcactgc
ttcgtagact
cacattgaac
atcgggtcge
cgtgacagga
acaggacgcg
cecegtecege
cagcatctgt
ttgttgcgtt
cattggattc
ttaagctact
ctgttettgg
accagcctga
aggagagcett
tgatttcata
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gagacggtca
tcagcgogty
ctgagagtgc
atcaggcgcece
tcttcgctat
acgccagggt
ataaacaatg
gtttgccaac
aaaaaaacac
attttacata
ctttttgcag
gtcctgtceac
cgccagette
cctecatatce
ttatcgecgcec
tcgaaggatc
cgtaggattyg
accacttggg
gggaaaagga
aggtcctgag
ggccattgag
cacccgecag

tcagcaactt

DNA sequence of OpIE2SP-SNAP cloned into pucC57 for constitutive

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

1020
1080
1140
1200
1260
1320
1380



gctgcattgg
cctgtgcecca
tatgaaggag
aagcctgggce
aacctgtact
aaagatgacg
cttagtttgt
ttttataaaa
agcgcegtgaa
ctcacaattc
tgagtgagct
ctgtegtgece
gggcgetett
gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggc
ctcgtgcget
tcgggaageg
gttegeteca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcgotggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccegtegtgt
ataccgcgag
agggccgage
tgccgggaag

gctacaggca

ccggtaacce
tcctgatceec
gactggcagt
tgggtcctge
tccagagcga
acgataagtg
attgtcatgt
taatttcaac
gctiggegta
cacacaacat
aactcacatt
agctgcatta
cegcttecte
ctcactcaaa
tgtgagcaaa
tccataggcet
gaaacccgac
ctcctgttcc
tggcgettte
agctgggetg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
trtttgtttg
tctttictac
tgagattatc
caatctaaag
cacctatete
agataactac
acccacgctce
gcagaagtgg
ctagagtaag
tcgtggtgtc

cgcagcetaca
ttgtcacaga
taaggagtgg
tggtataggc
tatcggaggt
ataagcggec
tttaatacaa
ttttattgta
atcatggtca
acgagccgga
aattgcgttg
atgaatcggce
gctcactgac
ggcggtaata
aggccagceaa
cecgecceccect
aggactataa
gaccctgccyg
tcatagctca
tgtgcacgaa
gtccaacceg
cagagcgagyg
cactagaaga
agttggtagce
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgeea

acgetegteg

eolf-seql

gctgecgtga
gtcgtttcat
ctgctggcetc
gcgecagggt
ggaggcccgg
gcaaaaccgg
tatgttatgt
acaacattgt
tagctgttte
agcataaagt
cgctcactge
caacgcgcegg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ceceececgttce
gtaagacacg
tatgtaggceg
acagtatttg
tcttgatccg
attacgcgea
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgy

aaactgctct
ctteceggage
atgaaggtca
ccctaggtgg
gaggtggcgg
ttgagtttat
ttaaatatgt
ccatttacac
ctgtgtgaaa
gtaaagcctg
ccgctttcca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttecececece
acctgtccge
atctcagttc
agccecgaccg
acttatcgcece
gtgctacaga
gtatctgege
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggecccag
caataaacca
ccatccagtc
tgcgcaacgt

cttcattcag
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cagcggaaat
tgtaggtggce
tagacttgga
cggatccgaa
aagtgactat
ctgactaaat
ttttaataaa
actcctttca
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgcggcga
ggataacgca
ggcegegtty
acgctcaagt
tggaagctcc
ctttcteect
ggtgtaggtc
ctgcgectta
actggcagea
gttcttgaag
tctgctgaag
caccgctggr
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgacte
tgctgcaatg
gccagecgga
tattaattgt
tgttgccatt

cteeggttee

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



caacgatcaa
ggtectecga
gcactgcata
tactcaacca
tcaatacggg
cgttcttegg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
cccegaaaag

aataggcgta

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

<220>
<223>

<400>

106

24

DNA
artificial

ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tetrectttt
tatttgaatg
tgccacctga

tcacgaggece

atgatccccc
aagtaagttyg
tgtcatgeca
agaatagtgt
gccacatage
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa

ctttcgte

eolf-seql

atgttgtgca
gcegeagtgt
tccgtaagat
atgcggegac
agaactttaa
ttaccgctgt
tctittactt
aagggaataa
tgaagcattt
aataaacaaa

accattatta

aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacg
atcagggtta
taggggttcc

tcatgacatt

tagctecttc
ggttatggca
gactggtgag
ttgceegycy
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcaty
gcgcacattt

dacctataaa

DNA sequence of C-term peptide tag of OpIE2SP-SNAP

106

gactataaag atgacgacga taag

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

<220>
<223>

<400>

107

8

PRT )
artificial

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

107

?sp Tyr Lys Asp ?sp ASp AsSp Lys

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

<220>
<223>

<400>

108

2200

DNA f
artificial

DNA sequence encoding ssBiP-SNAPTike-proTEV1-N nucleoprotein of
the Crimean-Congo hemorragic fever virus-proTEV2-Histag for

expression in $2 cells

108

atgaagttat gcatattact ggccgtcgtyg gectttgttg gectcteget cgggagatct

gacaaagact gcgaaatgaa aagaactaca ttggattcac cacttgggaa gttggaactg

agtggatgcg agcaaggatt gcatgaaatt aagctactgg gaaaaggaac ttctgctget
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3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4108

24

60
120
180



gatgcagttyg
gccacagect
ccecgeecttc
ttgctgaagg
ggtaaccccg
ctgatcectt
ctggcagtta
ggtcctgcetyg
cagagcgata
gaagagttca
gagagtgttc
cagaaggact
tatgagtgcg
aaaaatgcag
ccgaaaatag
ggtttcegtyg
gtcectggtyg
aacctgattc
gtagactggt
ggggacatca
cttgcagaga
aacgggtatc
acaaaccttc
cgtgcacaaa
ggcgtgactc
ccaagaggta
aagctttatg
gcecgtgetta
gccaatcctg
accaacacty
aaaacagggt
tccettgttg
agtgctaaca

catcatcacc

aagttccagc
ggcttaacgc
accatcctgt
tggtcaagtt
cagctacagce
gtcacagagt
aggagtggct
gtataggcge
tcgaaaacaa
aaaaaggaaa
ccaatttgga
ccatctacgce
catgggttag
gaaccattaa
agcagcttac
tcaatgccaa
agattgtgat
taaacagggg
gcagggagtt
acaagtcagg
ctgaaggaaa
tggacaagca
ttaagcatat
gcgcacagat
ctgaaacctt
Ccaagaaaar
agctctrttge
cagctggtag
atgatgctgce
agaccaataa
tcaacattca
gcaagcaatc
tcatcecggg

atcactaatg

accagcagct
atattteccac
gtttcagcag
tggtgaagtg
tgccgtgaaa
cgtttcatct
gctggectecat
gccagggtcce
gatcgaggtg
tggacttgtg
caggtttgtg
atctgetctg
ctccactggc
gtcctgggat
gggttaccaa
cacagcagct
gtctgtcaaa
tggtgatgag
tgtcaaaggce
ccgttcagga
gagaatattt
taaggacgaa
tgccaaggea
tgacactgct
cccgacggty
gaagaaggct
cgatgattct
aatcagtgaa
ccaaggatct
tcegtgtgec
ggacatggac
cccattccag
agagaatcta

accggtrgegg

eolf-seql

gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctca
tccggagetg
gaaggtcata
ctaggtggeg
aataacaaag
gacaccttca
tttcagatgg
gtggaggcaa
attgtaaaaa
gaaagttata
caagctgect
ctgagcaaca
gagatgctgt
aacccacgtg
aaatacatca
atagcacttg
gatgaagcca
gttgatagag
caggagctct
ttcagctcat
tcacagttec
cttctgagea
ttccagcaga
atgggagtct
ggacacacta
aaaaccatcg
atagtggect
aacgcctaca
tattttcaag

ccgcaagcett

gtcctgagcec
ccattgagga
ccegecaggt
agcaacttgce
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
atgagatgaa
Caaactccta
ccagtgccac
caaagtrttyg
agggacttga
ctgagctaaa
tgaagtggag
aagtcctege
cagacatgat
gcccagtgag
tggccttcaa
ttgcaacagg
aaaagactgt
caagcgcecga
ataaaaattc
actatrtggct
tctttgaget
ccccaatgaa
acaggattta
gcritgggac
agtctattct
tcaagctatt
ctgagcactt

acgtcaaggg
ggcccggeag
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cctecatgeaa
atttccagtc
cctgtggaaa
tgcattggece
tgtgcccate
tgaaggagga
gcctgggetg
cctgtactte
caggtggttt
titccttttge
cgatgatgca
tgcacctata
atggttcgag
ggtcgacgtc
aaaagacata
agaatacaaa
taggagaagg
ccatgagcat
cccaccatgg
ccttgctaag
ggaggcectc
cagcatgata
atctgcactt
ttacaaggct
agggaaacag
gtgggggaag
catgcatcect
aatccctgtyg
caaccteegt
tgaagttcaa
gctacaccaa
caatgcceacc

aggtagtcac

240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2200



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

<220>
<223>

<400>

eolf-seql

109
707
PRT
artificial

Amino acid sequence of fusion protein
[SNAPTike-proTEVL-CCHF .N-proTEV2-Histag]

109

Arg Ser Asp Lys ésp Cys Glu Met Lys Qgg Thr Thr
1

teu Gly Lys Leu Glu Leu Ser Gly Cys Glu GIn Gly

Lys Leu

20 25

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

Ala Pro Ala Ala val Leu Gly Gly Pro Glu Pro Leu

50

55 60

Ala Trp Leu Asn Ala Tyr phe His Gln Pro Glu Ala

65

Pro val

Arg Gln

Ile Ser

70 75

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

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

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

Pro Cys

145

Gly Gly

135 140

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

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

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

180 185

Leu Gly Gly Gly Ser Glu Asn Leu Tyr pPhe GlIn Ser

Lys Ile

195 200

Glu val Asn Asn Lys Asp Glu Met Asn Arg

210 215 220
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Leu

Leu

val

45

Met

Ile

Gluy

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

His

30

Glu

Gln

Glu

Ser

Gly

Ala

Ile

Gly

Gly

Pro

190

Ile

phe

Ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Glu

Glu

Pro

ITe

Pro

Thr

Phe

80

Thr

val

Thr

ITe

Glu

160

Arg

Ser

Asn

Glu



Phe

225

pPhe

ser

val

Ser

Ala

305

Asp

Lys

L.eu

Met

Ile

385

Glu

Ala

Ile

Lys

Tyr

465

Met

Lys

Cys

Ala

Glu

Ser

290

Gly

val

Trp

Ser

Ser

370

Leu

His

Phe

Ala

Gly

Leu

ile

Lys

Glu

Thr

Ala

275

Thr

Thr

Pro

Arg

Asn

355

val

ASH

val

ASn

Leu

435

Ile

ASp

Thr

Gly

Ser

ASp

260

Thr

Gly

Ile

Lys

Lys

340

Lys

Lys

Arg

Asp

Pro

420

va'l

Phe

Lys

Asn

ASn

val

245

Asp

Lys

Ile

LysS

Asp

val

Glu

Gly

Ala

Asp

His

Leu
485

Pro

Ala

rphe

val

Ser

310

Glu

Ile

Leu

Met

Gly

Cys

Trp

Thr

Glu

Lys

Leu

Leu

Asn

Gin

Cys

Lys

295

Trp

Gln

Gly

Ala

Leu

375

Asp

Arg

Gly

Gly

Ala

455

Asp

LYsS

val

Leu

Lys

Ala

280

Lys

Asp

Leu

phe

Glu

360

Ser

Glu

Gly

Asp

Leu

440

Lys

Glu

His

Asp

Asp

Asp

265

Pro

Gly

Glu

Thr

Arg

345

Tyr

ASp

ASn

Phe

Ile

425

Ala

Lys

val

Ile

eolf-~seql
Thr Phe Thr

250

Ser

Ile

Leu

Ser

Lys

Met

Pro

val

410

Asit

Lys

Thr

ASp

Ala
490

235

phe

Ile

Tyr

Gluy

Tyr

315

Tyr

Asn

val

Ile

Arg

Lys

Lys

Leu

val

Lys

val

TYnr

Glu

Trp

Thr

Gln

Ala

Pro

Arg

Gly

Gly

Ser

Ala

Glu

460

Ala

Ala

rPage 115

Asn

phe

Ala

cys

rhe

Glu

Gln

Asn

Arg

Pro

Lys

Gly

Glu

445

Ala

Ser

Glin

Ser

GlIn

Ser

270

Ala

Glu

Leu

Ala

Thr

350

Glu

Arg

val

Tyr

Arg

Thr

l.eu

Ala

Glu

Tyr

Met

255

Ala

Trp

Lys

Lys

Ala

335

Ala

Ite

Asn

Ser

Ile

415

ser

Glu

Asn

ASp

Leu
495

ser

240

Ala

L.eu

val

Astt

val

320

l.eu

Ala

val

Leu

His

400

Met

Gly

Gly

Gly

Ser

480

Tyr



eolf-seq]
Lys Asn Ser Ser Ala Leu Arg Ala GIn Ser Ala GIn Ile Asp Thr Ala
500 505 510

Phe Ser Ser Tyr Tyr Trp Leu Tyr Lys Ala Gly val Thr Pro Glu Thr
515 520 525

phe pPro Thr val Ser Gin Phe Leu Phe Glu Leu Gly Lys Gln Pro Arg
530 535 540

Gly Thr Lys Lys Met Lys Lys Ala Leu Leu Ser Thr Pro Met Lys Trp
545 550 555 560

Gly Lys Lys Leu Tyr Glu Leu Phe Ala Asp Asp Ser Phe Gln Gln Asn
565 570 575

Arg ITe Tyr Met His Pro Ala val Leu Thr Ala Gly Arg Ile ser Glu
580 585 590

Met Gly val cys Phe Gly Thr Ile Pro val Ala Asn Pro Asp Asp Ala
595 600 ' 605

Ala GIn Gly Ser Gly His Thr Lys Ser Ile Leu Asn Leu Arg Thr Asn
610 615 620

Thr Glu Thr Asn Asn Pro Cys Ala Lys Thr Ile val Lys Leu Phe Glu
625 630 635 640

val GIn Lys Thr Gly Phe Asn Ile GIn Asp Met Asp Tle val Ala Ser
645 650 655

Glu His Leu Leu His Gin Ser teu val Gly Lys Gln Ser Pro Phe Gln
660 665 670

Asn Ala Tyr Asn val Lys Gly Asn Ala Thr Ser Ala Asn Ile Ile Pro
675 680 685

Gly Glu Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His His
690 695 700

His His His
705

<210> 110
<211> 2974
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding ssBiP-SNAPlike-proTEVI-N nucleoprotein of
the Ebola virus-proTEV2-Histag for expression in s2 cells

<400> 110
atgaagttat gcatattact ggccgtcgtg gectttgttg gectcteget cgggagatct 60

Page 116



gacaaagact
agtggatgcg
gatgcagttg
gccacagect
ccecgeectte
ttgctgaagg
ggtaaccccg
ctgatccctt
ctggcagtta
ggtcctgetg
cagagcgata
gacatggatt
caaagagtca
caggccttty
tgtctteatc
tatttggaag
gaggaattgc
ccggaagagg
cttccgaaat
gtacatgcag
atggtgattt
gggatgcaca
caagcercgtt
acagaacgag
aactccttta
cgacttttga
gcaattgceac
gaacagtatc
gcagagtctc
aacttccatc
agaaaagagc
agtggacatt
aatcctggcece

gtggttgatc

gcgaaatgaa
agcaaggatt
aagttccagc
ggcttaacgc
accatcctgt
tggtcaagtt
cagctacagc
gtcacagagt
aggagtggct
gtataggcgc
tcgattcteg
accacaaaat
tcccagtgta
aagcaggtgt
atgcgtacca
ggcacgggtt
tgccagcagt
agacaactga
tggtagtagg
agcaaggact
tcegtttgat
tggttgccgg
tttcaggctt
gagttcgtect
aggctgcact
acctttctgg
tcggagtegce
aacaactcag
gcgaacttga
agaaaaagaa
gcctggcecaa
acgatgatga
atcaagatga

ccgatgatgg

aagaactaca
gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
tggtgaagtg
tgccgtgaaa
cgtttcatct
gctggeteat
gccagggtec
tcctcagaaa
cttgacagca
tcaagtaaac
tgattttcaa
gggagattac
ccgttttgaa
atctagtgga
agctaatgec
agaaaaggct
gatacaatat
gcgaacaaat
gcatgatgcec
attgattgtc
ccatectett
cagctcecctg
agtaaataat
cacagcacac
agaggctgcec
ccatcttgga
cgaaatcagc
gctgacagaa
tgacgacatt
tgatccgact

aagctacggc

eolf-seql

ttggattcac
aagctactgg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctca
tcecggagetg
gaaggtcata
ctaggtggcg
atctggatgg
ggtctgtccg
aatcttgaag
gagagtgcgg
aaacttttct
gtcaagaagc
aaaaacatta
ggtcagtttc
tgccttgaga
ccaacagctt
tttctgatca
aacgatgctg
aaaacagtac
gcaaggaccg
gccaagcatg
cttgagcatg
gggagtaccc
actgaggctg
cttgatgatc
ttccagcaaa
gctatcactg
ccectttecag
gactcacagg

gaataccaga

cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagga
ccecgecaggt
agcaacttge
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
cgcecgagtet
ttcaacaggg
aaatttgcca
acagtttect
tggaaagtgg
gtgatggagt
agagaacact
tctectttge
aggttcaaag
ggcaatcagt
aatttctect
tgatttcaaa
ttgatcatat
ccaaggtaaa
gagagtatgc
gtcttttece
tcgcaggagt
agaagcaact
aggaaaagaa
caaacgctat
ctgcgtcact
gacccatcaa
atacgaccat

gttactcgga
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gttggaactg
ttctgectget
cctcatgeaa
atttccagtc
cctgtggaaa
tgcattggee
tgtgcecatc
tgaaggagga
gcetgggetg
cctgtactte
cactgaatct
gattgttcgg
acttatcata
tctcatgett
cgcagtcaag
gaagcgeett
tgctgecatg
aagtctattc
gcaaattcaa
aggacacatg
aatacaccaa
ttcagtggcet
cctacaaaag
aaatgaggtyg
tccrttcgee
tcaactatcg
aaatgttgga
ccaacaatat
aattcttatg
ggtaactcta
gcccaaaaca
tgatgacgac
tcccgatgtyg

aaacggcatg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



aatgcaccag
gtgcctaata
gagggcagac
caccacgcecea
agcectegea
gagacgtcta
tccaaccgea
aaagaactcc
gacagtgaca
tcacaggggce
ttcagtacca
ccatggcetcea
caacaatttt
catcagggcec
caccatcact
111
965

PRT
artt

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

<220>
<223>

atgacttggt
gatcgaccaa
agacacaatc
gtgcgecact
tgctgacacc
gcetteegece
cacccactgt
cgcaagacga
acacccagtc
catttgatgce
gtgatggcaa
ctgaaaaaga
attggccggt
cgggagagaa
aatgaccggt

ficial

cctattcgat
gggtggacaa
caggccaatt
cacggacaat
aattaacgaa
cttggagtca
cgeeecaccy
gcaacaagat
agaacactct
tgttttgtat
agagtacacg
ggctatgaat
gatgaatcac
tctatatttt

gcggeegeaa

eolf-seql

ctggacgagg
cagaagaaca
caaaatgtcc
gacagaagaa
gaggcagacc
gatgatgaag
gctcecgtat
caggaccaca
tttgaggaga
tatcatatga
tatccagact
gaagagaata
aagaataaat
caagggcececyg

gctt

Amino acid sequence of fusion protein

acgacgagga
gtcaaaaggg
caggccctca
atgaaccctc
cactggacga
agcaggacag
acagagatca
ctcaagaggc
tgtatcgeca
tgaaggatga
ccettgaaga
gatttgttac

tcatggcaat

gcggaggtag

[SNAPTike-proTEV1-EBO.N-proTEV2-Histag]

<400> 111

Arg Ser ASp
1
leuy

Gly Lys

Leu
35

LyS Leu

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val pro

Lys

Asp Cy
5

Leu Glu

20

lL.e

Gly Lys

Ala val Le

Asn Ala

Ala Leu

85

Gly

is His

s Glu

u Ser Gly

Thr ser

40

u Gly Gly

55

r Phe His

Pro

Met Lys

Cys

25

Ala

Pro

Gln

val

Arg Thr
10

Glu Gln

Ala Asp
Glu

Pro

Glu
75

Pro

Phe Gln

90

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Gin

60

Met

Ala Ile Glu

GIn Glu Ser

cactaagccea
ccagcatata
cagaacaatc
cggctcaacce
tgccgacgac
ggacggaact
ctctgaaaag
caggaaccag
cattctaaga
gcctgtagtt
ggaatatcca
attggatggt
cctgcaacat

tcaccatcat

Ser Pro

15

Glu Ile

val pPro
Ala Thr

Phe
80

Glu

Phe Thr

95

Arg

GIn

val

Ley
100

Trp

Lys Leu Leu

Lys

val val Lys
Page 118

Phe

Gly
110

Glu

val

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2974



Ile

Ala

Pro

145

l.eu

feu

Arg

ASp

val

Ile

Glu

Gin

Glu

305

Arg

Arg

Gly

Gly

Ser

Ala

130

cys

Gly

Gly

Gly

Pro

210

TYr

Arg

Cys

Ser

Gly

290

Gly

Leu

Thr

Gin

Glu
370

Tyr

115

val

His

Leu

LysS

His

Gln

Gln

Ala

275

AsSp

His

Glu

Leu

Phe

355

Lys

GlIn

Lys

Arg

Ala

Pro

180

Gly

Lys

LysS

Arg

Leu

260

Asp

Tyr

Gly

Glu

Ala

340

Leu

Ala

Gln

Thr

val

val

165

Gly

Ser

Ile

Ile

val

245

Ile

Ser

Lys

Phe

Leu

325

Ala

Ser

cys

Leu

Ala

vai

150

Lys

Leu

Glu

Trp

lLeu

230

Ile

Ile

Phe

Leu

Arg

Leu

Met

Phe

Leu

Ala

Leu

135

Ser

Glu

Gly

Asn

Met

215

Thr

Pro

Gln

Leu

Phe

295

Phe

Pro

Pro

Ala

Glu
375

Ala

120

Ser

ser

Trp

Pro

Leu

200

Ala

Ala

val

Ala

Leu

280

Leu

Glu

Ala

Glu

Ser

360

Lys

l.eu

Gly

ser

Leu

Ala

185

Tyr

Pro

Gly

TYr

Phe

265

Met

Glu

val

val

Glu

345

Leu

val

eolf-seql

Ala Gly Asn

Asn

Gly

Leu

170

Gly

phe

Ser

Leu

Leu

Ser

Lys

Ser

336

Glu

Phe

Pro

Ala

155

Ala

Ile

Gln

Leu

Ser

235

val

Ala

Cys

Gly

Thr

Leu

val

140

val

His

Gly

Ser

Thy

220

val

Asn

Gly

Leu

Ala

300

Arg

Gly

Thr

Pro

GIn Arg Gln

380
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Pro

125

Pro

Gly

Glu

Ala

205

Glu

Gln

Asn

val

His

285

val

ASD

LysS

Glu

LysS

365

Ile

Ala

Ile

Gly

Gly

Pro

190

Ite

ser

Gln

lL.eu

ASp

270

His

Lys

Gly

Asn

Ala

350

Leu

Gln

Ala

Leu

Tyr

His

175

Gly

Asp

ASp

Gly

Glu

255

Phe

Ala

Tyr

val

Ile

335

Asn

val

val

Thr

Ile

Glu

160

Arg

Ser

Ser

Met

Ile

240

Glu

Glin

TYyr

Ley

Lys

Lys

Ala

val

His



Ala

385

His

Phe

AsSn

Leu

Glu

Leu

Ala

Tyr

545

Glin

Glu

Phe

Lys

His

625

Asp

Glu

Met

Leu

Asp

Leuy

450

Gly

val

Tyr

Glu

Thr

530

GlIn

TYYP

Lys

Gln

Leu

610

Tyr

ASp

GlIn

Met

Leu

Ala

435

Ile

val

Asn

Ala

His

515

Ala

Gln

Ala

Lys

Gln

595

Thr

ASp

Asn

Gly

val

Ile

420

val

val

Arg

Ser

Pro

500

Gly

His

Leu

Glu

Ile

580

Thr

Glu

Asp

Pro

Leu

Ile

405

His

Ite

Lys

Leu

Phe

485

Phe

Leu

Gly

Arg

Ser

565

l.eu

Asn

Ala

Asp

Gly

Ile

390

Phe

Gln

Ser

Thr

His

470

Lys

Ala

pPhe

ser

Glu

Arg

Met

Ala

ITe

Gln

Arg

Gly

AsSn

val

455

Pro

Ala

Arg

Pro

Thr

535

Ala

Glu

Asn

Met

Thr

615

Asp

Gln

Tyr

Leu

Met

ser

440

l.eu

Leu

Ala

Leu

Gln

520

Leu

Ala

Leu

rhe

val

600

Ala

Ile

ASpP

Pro

Met

His

425

val

ASp

Ala

Leu

Ley

505

Leu

Ala

Thr

Asp

His

585

Thr

Ala

Pro

Asp

eolf-seql

Thr Ala Trp

Arg

410

Met

Ala

His

Arg

Ser

450

Asn

Ser

Gly

Glu

His

570

Gln

Leu

Ser

Phe

Asp
650

395

Thr

val

Gin

Ile

The

475

Ser

Leu

Ala

val

Ala

Leu

Lys

Arg

Leu

Pro

635

Pro

AsSn

Ala

Ala

Leu

460

Ala

Leu

Ser

Ile

ASn

540

Glu

Gly

Lys

Lys

Pro

620

Gly

Thr
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Glin

Phe

Gly

Lys

Ala

Gly

Ala

525

val

Lys

Leu

Asn

Glu

605

Lys

Pro

Asp

Ser

L.ey

His

430

Phe

Lys

val

Lys

val

510

teu

Gly

Gin

AsSp

Glu

590

Arg

Thr

Ile

Ser

val

Ile

415

Asp

Ser

Thr

Lys

His

495

Asn

Gly

Glu

Leu

ASp

ile

Leu

Ser

Asn

Glin
655

Gly

400

Lys

Ala

Gly

Glu

Asn

480

Gly

Asn

val

Glin

Gln

560

Gin

Ser

Ala

Gly

AsSp

ASp



Thr

Glu

val

Asn

705

His

Asp

Pro

Ser

785

Gly

Arg

Gln

ser

Gly

va'l

Leu

Glu

Thr

Tyr

Leu

690

Arg

Ile

Pro

Arg

Ile

770

Ser

Thr

Asp

ASp

Glu

850

Pro

val

Glu

Glu

Ile

Gln

675

Phe

sSer

Glu

His

Arg

755

Asn

Leuy

Ser

His

His

835

His

Phe

Phe

Glu

Asn
915

Pro

660

Ser

ASp

Thr

Gly

Arg

740

Asn

Glu

Pro

Asn

Ser

820

Thr

Ser

Asp

ser

Glu

900

Arg

ASp

Tyr

Leu

Lys

Arg

725

Thy

Glu

Glu

Pro

Arg

805

Glu

Glin

Phe

Ala

Thr

885

Tyr

Phe

val

Ser

Asp

Gly

710

Gln

Ile

Pro

Ala

Leu

790

Thr

Lys

Glu

Glu

val

870

Seyr

Pro

val

val

Glu

Glu

695

Gly

Thr

His

Ser

Asp

Glu

Pro

Lys

Ala

Glu

855

Leu

AsSp

Pro

Thr

val

Asn

680

Asp

GIn

GIn

His

Ser

Thr

Glu

Arg

840

Met

TYyr

Gly

Trp

Leu
920

Asp

Gly

Asp

Gin

Ser

Ala

745

Ser

Leu

Asp

val

Leu

825

Asn

Tyr

Tyr

Lys

Leu

905

Asp

eolf-seql

Pro Asp Asp

Met

Glu

Lys

Thr

Asp

Asp

Ala

816

Pro

Gin

Arg

His

Glu

890

Thr

Asn

Asp

Asn

715

Pro

Ala

Ser

Asp

Glu

795

Pro

Gln

Asp

His

Met

875

Tyr

Glu

Ala

Thr

700

Ser

Ile

Pro

Pro

Ala

780

Glu

Pro

Asp

Ser

Ile

860

Met

Thr

Lys

Gly Gln Gln
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Gly

Pro

685

Lys

Gln

GIn

Leu

Asp

Glin

Ala

Glu

Lys

Tyr

Glu

Phe
925

Ser

670

Asp

Pro

Lys

Asn

Thr

750

Met

Asp

Asp

Pro

Gln

830

Asn

Arg

Asp

Pro

Ala

910

Tyr

Tyr

Asp

val

Gly

val

735

AP

Leu

Glu

Arg

val

815

Gln

Thr

Ser

Glu

895

Met

Trp

Gly

Leu

Pro

Gln

720

Pro

Asn

Thr

Thr

Asp

800

Tyr

Asp

Glin

GIn

PO

880

ser

Asn

Pro



eolf-seql

val Met Asn His Lys Asnh s§s Phe Met Ala Ile Leu GlIn His His Gln
S

930

940

Gly Pro Gly Glu Asn Sgg Tyr Phe GIn Gly Pro Gly Gly Gly Ser His

945

His His His His His
965

<210> 112

<211> 2842

<212> DNA

<213> artificial

<220>

<223>

the

<400> 112
atgaagttat

gacaaagact
agtggatgcg
gatgcagttg
gccacagcect
ccegeecttc
ttgctgaagg
ggtaaccccyg
ctgatccctt
ctggcagtta
ggtcctgctg
cagagcgata
gttcgtaata
ataatagatg
acgttgtgtg
gcgaagtact
cgctttetgg
acattggaaa
cttttcctcce
gtaacagtgc
cacatgaaag

catcaaggag

gcatattact
gcgaaatgaa
agcaaggatt
aagttccagce
ggcttaacgc
accatcctgt
tggtcaagtt
cagctacagce
gtcacagagt
aggagtggcet
gtataggcgce
tcgatttaca
agaaagtgat
caataaactc
ttgagcatta
tacgtgatgc
atgtgattcc
gtactgaatc
caaaacttgt
atcaagaaca
taattttcgg

taaatttggt

ggccgtegtg
aagaactaca
gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
tggtgaagtg
tgccgtgaaa
cgtttcatct
gctggctcat
gccagggtee
cagtttgtty
attatttgac
agggattgat
ctataattct
gggctatgaa
taatgaacct
tcagaggggg
cgtcggagac
ggggatcgtc
gattttgagg

gacaggtcat

935

gcctttgttg
ttggattcac
aagctactgg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctea
tccggagetg
gaaggtcata
ctaggtggcyg
gagttgggta
acaaatcatc
cttggtgatc
gataaggata
tttgatgtca
cattacagcce
agaattgggc
cgagctagta
acatacccta
tccagettea

gatgcctatg

gccteteget
cacttgggaa
gaaaaggaac
gtcctgagece
ccattgagga
cccgecaggt
agcaacttge
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
caaaacccac
aggttagtat
tcctagaagg
aattcaacac
tcaagaatgc
ctttaattct
tctttttate
tcgaaaaggc
atcattggcet
ttttaaagtt

acagtatcat

Page 122

960

cgggagatct
gttggaactg
ttctgetgct
cctcatgcaa
atttccagtc
cctgtggaaa
tgcattggec
tgtgcccatce
tgaaggagga
gcctgggetg
cctgtacttce
tgccecteat
ctgtaatcag
gggtttgctyg
aagtcctatc
agatgcaacc
agcccttaag
attttgcagt
tttaagacaa
taccacaggce
tgtgttgatt

tagtaattca

DNA sequence encoding ssBiP-SNAPTike-proTEVI-N nucleoprotein of
Marburg virus-proTeEv2-Histag for expression in s2 cells

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

1020
1080
1140
1200
1260
1320



gtaggtcaaa
caaaaaactg
gaagttgcta
tttgcacggy
ctttcagcaa
gttggcgaac
aggcgacatg
ttagaacaat
agccagaaac
gatcagggat
cctgtggaag
gttgacgaca
gacttgaatg
atgatccccg
Caagacctca
cagtttctga
actgactctc
ccacctectce
aaccctcaag -
agatcacctt
ttgtcgcctyg
acaaagaagg
tcacttataa
gcagattggce
ggagagaatc
tgaccggtgce
<210> 113
<211> 921
<212> PRT
<213>

<220>
<223>

ctagattctc
attcaggggt
gtttcaagca
ttctgaattt
Ttgcgetgyg
aatatcaaca
aacatcagga
tccaccttea
gagaaaaatt
ttaagcaatc
taacggttca
agattgagca
atccatttgce
gcacaacatc
ataacagcca
gataccaaga
aagaaagcat
cgttgtacgce
atcccttegg
cttcaccatc
atttcacaaa
gtagaacttt
cagccctegt
ccgacatgte
tatattttca

ggccgcaagce

artificial

aggacttctt
gacactacat
ggcgtrgagce
atcagggatt
tgtggcaaca
actacgagag
aattcaagct
gaaaactgaa
agctegtete
acagaatcgg
agccaggecec
tgaatctaca
actgctgaat
gagagaattt
aggaaagcag
attgcctect
cgaccaacca
tcaggaaaaa
cagrattggt
tgctecteag
tgatgaggat
cctttatect
tgaggaatac
atttgatgaa

agggcccggco
Tt

eolf-seql

atcgtgaaaa
cctttggtgce
aacctagecc
aacaacctcg
gcacacggca
gcggcacatg
attgccgagg
atcacacaca
gctgcagaaa
gtgtcacagt
atgaatcgac
gaagatagct
gaggacgagg
caagggattc
gaagatgaat
gttcaagagg
ggttccgaca
agacaggacc
gatgtaaatg
gaagacacaa
aatcagcaga
aatgatcttc
caaaatcctg
aggagacatg
ggaggtagtc

Amino acid sequence of fusion protein

cagttctgga
ggacctccaa
gacatgggga
aacatggact
gtacattggc
atgcggaagt
atgacgagga
gtcagacact
ttgaaaacaa
cgtttttgaa
caactgctct
cttcttcaag
atactcttga
ctgaaccgcece
ccacaaatcc
atgatgaatc
atgaacaagg
caatacagca
gtgacatctt
ggatgaggga
attggccaca
tgcaaacaaa
tctcagctaa
ttgcgatgaa

accatcatca

[SNAPTike-proTEV1-EBO.N-proTEV2-Histag]

<400> 113

gttcatcttg
agtaaaaaat
atacgcacca
ctatccteag
tggtgtcaat
aaaactacaa
aaggaagata
agccgtectc
tattgtggaa
tgaccctaca
gcctececcca
tagctttgrt
tgacagtgtc
aagacaatcc
gattaagaaa
ggaatacaca
agttgatctt
cceagceagea
agaacctata
agcctatgaa
aagagtggtg
tcctccagag
ggagcttcaa
cttgggeecy

ccatcactaa

Arg Ser Asp Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
1 b] 10
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15

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2842



Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Leu

Leu

His

ASN

225

Asn

Leu

Asp

Gly

Leu

Pro

50

Trp

val

Gln

ser

Ala

130

Cys

Gly

Gly

Gly

ser

210

Lys

GIn

Glu

Lys

Lys

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

LysS

Ile

Gly

ASp
275

teu

20

Gly

Ala

Asn

Ala

Leu

100

Gln

LysS

Arg

Ala

Pro

180

Gly

Leu

val

Ile

Gly

Lys

Glu

LysS

val

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Ser

Glu

Ile

Asp

245

l.eu

Phe

Leu

Gly

Leu

TYr

His

Lys

L.eu

Ala

val

150

Lys

Leu

Glu

Leu

Leu

230

Ala

Leu

Asn

Ser

Thr

Gly

55

Phe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

AsSn

Gly

Phe

Ile

Thr

Thr

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Thr

ASD

Asn

Leu

ser
280

cys

25

Ala

Pro

GlIn

val

Lys

Leu

Gly

Ser

Leu

Ala

185

TYyr

LysS

Thr

Ser

Cys

265

Pro

eolf-seqi
Glu Gln Gly

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Pro

ASn

Ile

Asp

Pro

Glu

75

GlIn

val

Gly

Pro

Ala

155

Ala

Ite

Gin

Thr

His

235

Ile

Glu

Ala

Ala

Leu

60

Ala

GIn

Lys

Asn

val

140

val

His

Gly

Ser

Ala

220

Gin

ASp

His

Lys

Page 124

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

205

Pro

val

Leu

Tyr

Tyr
285

His

30

Glu

Gln

Glu

ser

Gly

Ala

Ile

Gly

Gly

Pro

190

Ile

His

Ser

Gly

Tyr

270

Leu

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

ASp

val

Ile

Asp

Asn

Arg

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ite

Glu

160

Arg

ser

Leu

Arg

Cys

240

Leu

Ser

Asp



Ala

Leu

305

Leu

Phe

Arg

Gin

385

Leu

Ser

Ile

val

Ala

465

Ala

His

Ala

GlIn

His
545

Lys

L.eu

Ala

val

Ile

Ile

val

Thr

450

ser

pPro

Gly

His

Leu

530

Glu

Tyr

val

Thr

Ser

Ser

355

Ile

Ile

His

ITe

Leu

Phe

Phe

Leu

Arg

His

Glu

Ile

Leu

Phe

340

Ile

val

Phe

Gln

Ser

420

Thr

His

Lys

Ala

Tyr

500

ser

Glu

Gln

rhe

Pro

Glu

325

Cys

Glu

Thr

Gly

Asn

val

Pro

GlIn

Pro

Thr

Ala

Glu

Asp

Asn

310

Ser

Ser

Lys

Tyr

Ile

390

val

Ser

Leu

Leu

Ala

470

val

Gln

Leu

Ala

val

295

Glu

Thr

Leu

Ala

Pro

375

Leu

Asn

val

Glu

val

455

Leu

Leu

Ley

Ala

His

535

Glin

Ile

Pro

Glu

Phe

Leu

360

Asn

Arg

Leu

Gly

Phe

440

Arg

Ser

Asn

Ser

ASp

Ala

Lys

His

Ser

Leu

345

Arg

His

Ser

val

Gln

425

Ile

Thr

Asn

Leu

Ala

505

val

Ala

Ile

ealf-seqgl
Asn Ala Asp

Tyr

GIn

330

Pro

Gln

Trp

Ser

Thr

410

Thr

Leu

Ser

Leu

Ser

490

Ile

AsSn

Glu

Ala

Ser
315
Arg
Lys
val
Leu
Phe
395
Gly
Arg
Gln
Lys
Ala
475
Gly
Ala
val

val

Glu
555

300

Pro

Gly

Leu

Thr

Thr

380

Ile

His

Phe

Lys

val

460

Arg

Ile

L.eu

Gly

Lys

540

Asp

page 125

Ala

iLeu

Arg

val

val

365

Thr

Leu

Asp

Ser

Thr

445

Lys

His

Asn

Gly

Glu

525

l.eu

Asp

Thr

Ile

Ile

val:

350

His

Gly

Lys

Ala

Asit

Gly

Asn

val

510

Gin

Gln

Glu

Arg

Leu

Gly

Gly

Gin

His

Phe

Tyr

415

Leu

Ser

Glu

Glu

Leu

495

Ala

Tyr

Arg

Glu

Phe

Ala

320

Leu

Asp

Glu

Met

val

400

Asp

Leu

Gly

val

Tyr

480

Glu

Thr



Lys

GIn

Ala

Ser

Glu

625

Pro

sSer

Glu

Ser

Leu

705

Lys

Asp

Gly

Ala

Gln

785

Pro

Met

Ile

Thr

Ala

Gln

610

val

Pro

ser

ASp

LYS

Glu

Ser

Gln

770

AsSp

Ile

Arg

Leu

Leu

Glu

595

Asn

Thr

val

Ser

Glu

675

Glu

Asn

Gln

Ser

Asp

Glu

Pro

Arg

Glu

Glu

Ala

580

Ile

Arg

val

Asp

Ser

660

Asp

Phe

Ser

Phe

Glu

740

Asn

Lys

Phe

Ser

Ala
820

Glin

565

val

Glu

val

Gin

Thr

Gln

Glin

Leu

725

Tyr

Glu

Arg

Gly

Pro

805

Tyr

Phe

Leu

Asn

Ser

Ala

630

Lys

val

Leu

Gly

Gly

710

Arg

Thr

GlIn

Gln

Ser

790

Ser

Glu

His

Ser

Asn

Gin

615

Arg

Ile

Asp

ASp

Ile

695

Lys

TYyr

Thr

Gly

ASp

775

Ile

Ser

Leu

Leu

Gln

Ile

600

Ser

Pro

Glu

Leu

Gln

Gln

Asp

val

760

Pro

Gly

Pro

Ser

Gln

Phe

Met

His

Asn

665

Ser

Glu

Glu

Glu

Ser

745

ASp

Ile

Asp

Ser

Pro
825

eolf-seql
Lys Thr Glu

570

Arg

Glu

Leu

Ash

650

AsSp

val

Pro

AsSp

lLeu

730

Gin

teu

GIn

val

Ala

810

ASp

Glu

Asp

AsSn

Pro

Met

Pro

Glu

715

Pro

Glu

Pro

His

Asn

795

Pro

Phe

Lys

Gln

Thr

Phe

Ile

Pro

Ser

Pro

Pro

780

Gly

GIn

Thr
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Ile

Leu

Thr

Glu

Ala

Pro

685

Gln

The

val

Ile

Pro

765

Ala

Asp

Glu

Asn

Thr

Ala

590

Phe

Thr

Ala

ASp

Leu

670

Gly

Ser

Asn

Gin

Asp

750

Pro

Ala

Ile

Asp

830

His

575

Arg

Lys

Pro

Leu

ser

655

Leu

Thr

Gln

Pro

Glu

735

Glin

Leu

Ash

Leu

Thr

815

Glu

Ser

Leu

Gln

val

Pro

640

ser

Asn

Thr

ASp

Ile

720

ASp

Pro

TVl

Pro

Glu

800

Arg

ASp



Asn

Phe

Ile

865

Leu

Ala

Gly

Glin

Leu

850

Thr

Gln

Met

Gly

Glin
835

Tyr

Ala

Ala

Asn

Ser

Asn

Pro

Leu

AsSp

Leu

900

His

Trp

AsSn

val

His

Pro

Asp

Glu

870

Pro

Pro

His

Gln

Leu

855

Glu

Asp

Gly

His

840

Leu

Tyr

Met

Glu

His

val

Gln

GlIn

Ser

Asn

905

His

eolf-seql
val Thr Lys

Thr Asn Pro
860

Asn Pro val
875

Phe Asp Glu
890

Lteu Tyr Phe

Lys

845

Pro

Ser

Arg

GIn

Gly Arg

Glu ser

Ala Lys

Arg His

895

Gly pPro
910

Thr

Leu

Glu

880

val

Gly

915

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

<220>
<223>

114
2461
DNA
arti

DNA
the

<400> 114
atgaagttat

gacaaagact
agtggatgcg
gatgcagttg
gccacagect
ccecgecctic
ttgctgaagg
ggtaaccccy
ctgatccctt
ctggcagtta
ggtcctgetg
cagagcgata
agggaattat
cttttacatg
agaagggatg
gttgaattaa

gacttattaa

ficial

920

sequence encoding ssBiP-SNAP1ike-proTEV1-N nucleoprotein of
Lassa virus-proTEV2-Histag for expression in $2 cells

gcatattact
gcgaaatgaa
agcaaggatt
aagttccagce
ggcttaacgc
accatcctgt
tggtcaagtt
cagctacage
gtcacagagt
aggagtggct
gtataggcge
tcagtgcctc
ctggttactg
gacttgactt
acaatgattt
aatcaactca

tcttagcege

ggcegtegtyg
aagaactaca
gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
tggtgaagtyg
tgccgtgaaa
cgtttcatct
gctggetceat
gcecagggtcc
aaaggaaata
ctccaacatce
ctccgaagtc
gaaacggttg
acaaaagagt

tgacctagag

gcectttgttg
ttggattcac
aagctactgg
gttcttggag
cagcctgagya
gagagcttca
atttcatatc
actgctctcea
tcecggagetg
gaaggtcata
ctaggtggcy
aaatcctrit
aaactacagg
agtaatgttc
agggacctaa
atactgagag

aagttaaagt

gcctcteget
cacttgggaa
gaaaaggaac
gtcctgagece
ccattgagga
cccgecaggt
agcaacttgce
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
tgtggacaca
tggtgaaaga
aacggttoat
atcaagcggt
ttgggactct
caaaggtgat

Page 127

cgggagatct
gttggaactg
ttctgetget
cctecatgeaa
atttccagtc
cctgtggaaa
tgcattggec
tgtgceccatc
tgaaggagga
gcctgggetg
cctgtactte
atctttgagy
tgcecagget
gcgcaaggag
caacaatctt
aacctcagat

cagaacagaa

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

1020



aggccattaa
agagctcrce
gatggagtgg
accatgccaa
gcagtacaag
gacttagaca
tctttgaata
atgctggatg
atcctcaaat
ggtgaaagga
ccatatattg
ctggaatcag
tcggcagggt
ctgcaactty
gtggaaattg
actgatttaa
ctcttecgcta
gtcattracct
gacattaaac
gtctgggacc
aaaagaggcg
gatgcagcag
atggtgttca

gggceeggeyg
t

115
794
PRT

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

<220>
<223>

gtgcaggtgt
tgaatatgat
tgagagtttg
gtctgacact
cattgacaga
ggctgactca
tctcaggtta
gtggcaatat
ccattttaaa
atccttatga
catcaagaac
atgggaagcec
ttaccgectgg
acccaaatgce
ccctetatca
agcagttcaa
cacaaccggg
gtcaggggtc
taattgatat
agtataaaga
gtaaagagga
tgtcaggagg
gaacatcgac

gaggtagtca

artificial

ctatatggge
aggaatgagt
ggatgtgaaa
ggcatgtctg
tttgggttto
aagtcatccc
taattttagc
gttggagaca
ggtcaagaag
aaacatactc
ctcaataaca
acagaaagct
gcttacctat
‘taagacctgg
accaagttca
gcaggatgct
cttgaccagt
cgatgacata
tgceectcage
cttatgecac
aataacccct
actgaacaca
acctagagtc

ccatcatcac

eolf-seql

aacctaaget
ggtggtaatc
aatgcagagt
acaaaacagg
atctacacag
atcctaaata
ttgggtgcag
atcaaggtgt
gctcttggaa
tacaagattt
ggaagggect
gacagcaaca
tctcagcetga
atggacattg
ggctgctaca
aagtactcac
gctgtcattg
aggaaactcc
aaaactgatt
atgcacacag
cactgtgeac
tcggttttga
gttctcecegg

catcactaat

cacagcaact
aaggggctcg
tgctcaataa
ggcaggttga
caaagtatcc
tgattgacac
ctgtgaaggc
cacctcagac
tgttcatttc
gtttgtcagg
gggaaaacac
attccagtaa
tgaccctcaa
aaggaagacc
tacacttctt
atgggattga
atgcactccc
ttgaatcaca
ccaggaagta
gtgtcgttgt
taatggactg
gagcagtgct
gagagaatct

gaccggtgeg

Amino acid sequence of fusion protein

[SNAPTike~proTEVI1-LAS.N-proTEVZ2-Histag]

<400> 115

tgaccaaaga
ggctgggaga
tcagttecggg
cttgaatgat
caacacttca
caagaaaagc
aggagcttgce
aatggatggt
agacacccct
agatggatgg
tgtcgttgat
atccctgeag
ggatgcaatyg
tgaagatcca
ccgtgaacct
tgtcacagac
ccggaatatg
daggaagaaaa
tgaaaatgca
tgaaaagaag
catcatgttt
gcccagagat
atattttcaa

gccgeaaget

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

25

15

Leu Gly Lys Lgu Glu Leu Ser Gly Cys Glu GIn Gly Leu gis Glu Ile
2 0
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1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2461



Lys

Ala

Ala

65

Pro

Arg

Ite

Ala

Pro

145

Gly

Leu

Leu

Ser

Leu

225

Gln

Arg

Arg

Gin

Leu

Pro

50

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Lys

210

ser

Ala

Leu

Asp

Gln
290

Leu

35

Ala

Leu

Pro

val

Tyr

115

val

His

ieu

Lys

Gly

Leu

Met

L.eu

275

Lys

Gly

Ala

Asn

Ala

Leu

100

Glin

Lys

Arg

Ala

Pro

180

Gly

Ile

Tyr

Leu

Ser

Lys

val

Ala

Leu

85

Trp

GIn

Thr

val

val

165

Gly

Ser

Lys

Cys

His

245

Lys

Glin

Ile

Gly

Leu

TYPR

His

LysS

Leu

Ala

val

150

Lys

Leu

Glu

Ser

ser

230

Gly

Glu

Ala

Leu

Thr

Gly

55

Phe

His

Leu

Ala

L.eu

135

Ser

Glu

Gly

Asn

Phe

215

AsSn

Leu

Arg

val

Arg

ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Leu

Ile

Asp

Arg

Asn

280

val

Ala

Pro

Gln

val

Lys

105

Ley

Gly

Ser

L.eu

Ala

185

Tyr

Trp

Lys

Phe

ASp

265

Asn

Gly

eolf-seql

Ala Asp Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Thr

L.eu

Ser

250

AsSp

Leu

Pro

Glu

75

Gln

val

Gly

Pro

Ala

155

Ala

Ile

Glin

Gln

Gln

235

Glu

Asn

val

Leu

60

Ala

Glin

Lys

Asn

val

140

val

His

Gly

Ser

Ser

220

val

val

Asp

Glu

Thr Leu Thr

300

Page 129

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

205

Leu

val

ser

Leu

Leu

285

ser

Glu

Gin

Glu

Ser

Gly

Ala

Tle

Gly

Gly

Pro

190

Ile

Arg

Lys

ASh

Lys

Lys

Asp

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ser

Arg

Asp

val

255

Arg

Ser

Asp

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

Ala

Glu

Ala

240

Gln

Leu

Thr

Leu



L.eu

305

Thr

Gln

Gly

Trp

Pro

385

ASn

Lys

Ile

Tyr

Asp

Phe

Tyr

Thr

Ser

545

Leu

Ile

Glu

Gln

Gly

370

Ser

Asp

TYr

Leu

Asn

450

Gly

Gly

Ile

Lys

Ser

530

Asp

Gln

Leu

Arg

Leu

Asn

355

va'

Leu

Ala

Pro

Asn

435

Phe

Gly

Ile

Ser

Ile

515

Ile

Gly

Ser

Ala

Pro

Lys

Thr

val

Asn

420

Met

Ser

Asn

Ley

500

cys

Thr

Lys

Ala

Ala

Leu

325

Gln

Gly

Asn

Leu

Gin

405

Thr

Ile

Leu

Met

Lys

485

Thr

Leu

Gly

Pro

Gly

ASp
310
Ser
Arg
Ala
Ala
Ala
390
Ala
Ser
ASp
Gly
Leu
470
Ser
Pro
Ser
Arg
Gln

550

Phe

Ley

Ala

Arg

Arg

Glu

375

Cys

i.eu

Asp

Thr

Ala

455

Glu

Ile

Gly

Gly

Ala

535

Lys

Thr

Glu

Gly

Ala

Ala

360

Leu

Leu

Thr

Leu

Thr

Leu

Glu

Trp

Ala

Ala

Lys

val

Leu

345

Gly

Leu

Thr

Asp

ASp

Lys

val

Ile

Lys

Gly

Glu

Asp

Gly

eolf-seql

Leu

TYr

330

Leu

Arg

Asn

Lys

feu

410

Arg

Ser

Lys

Lys

val

490

Asn

Trp

Asn

Ser

Leu
570

Lys

315

Met

Asn

ASp

Asn

GIn

395

Gly

Ley

Ser

Ala

val

475

Lys

Pro

Pro

Thr

Asn

555

Thr

Ser

Gly

Met

Gly

Gin

380

Gly

teu

Thr

Leu

Gly

Ser

Lys

Tyr

Tyr

val

540

AsSn

Tyr

Page 130

Lys

Asn

Ile

val

365

Phe

Gin

Ile

Glin

Asn

445

Ala

Pro

Ala

Glu

Ser

Ser

va'l

Leu

Gly

val

Tyr

Ser

430

Ile

Ccys

Gln

Ley

Asn

510

Ala

Asp

Ser

GIn

Ile

Ser

335

Met

Arg

Thr

ASp

Thr

415

His

ser

Met

Thr

Ser

Leu

Lys

Leu
575

Ser

val

Met

Leu

400

Ala

Pro

Gly

Leu

Met

480

Met

Leu

Arg

Glu

Ser

560

Met



eolf-seql

Thr Leu Lys Asp Ala Met Leu Gln Leu Asp Pro Asn Ala Lys Thr Trp
580 585 590

Met Asp Ile Glu Gly Arg Pro Glu Asp Pro val Glu Ile Ala Leu Tyr
595 600 605

GIn Pro Ser Ser Gly Cys Tyr Ile His Phe Phe Arg Glu Pro Thr Asp
610 615 620

Leu Lys GIn Phe Lys GIn Asp Ala Lys Tyr Ser His Gly Ile Asp val
625 630 635 640

Thr Asp Leu Phe Ala Thr Gln Pro Gly Leu Thr Ser Ala val Ile Asp
645 650 655

Ala Leu Pro Arg Asn Met val IlTe Thr Cys GIn Gly Ser Asp Asp Ile
660 665 670

Arg Lys Leu Leu Glu Ser Gln Gly Arg Lys Asp Ile Lys Leu Ile Asp
675 680 685

Ile Ala Leu Ser Lys Thr Asp Ser Arg Lys Tyr Glu Asn Ala val Trp
690 695 700

Asp GIn Tyr Lys Asp Leu Cys His Met His Thr Gly val val val Glu
705 710 715 720

Lys Lys Lys Arg Gly Gly Lys Glu Glu Ile Thr Pro His Cys Ala Leu
725 730 735

Met Asp Cys Ile Met Phe Asp Ala Ala val Ser Gly Gly Leu Asn Thr
740 745 750

Ser val Leu Arg Ala val Leu Pro Arg Asp Met val Phe Arg Thr Ser
755 760 765

Thr pro Arg val val Leu Pro Gly Glu Asn teu Tyr Phe GIn Gly Pro
770 775 780

Gly Gly Gly Ser His His His His His His
785 790

<210> 116
<211> 2446
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding ssBiP-SNAPTike-proTEV1-N nucleoprotein of
the Junin virus-proTEV2-Histag for expression in S2 cells

<400> 116
Page 131



atgaagttat
gacaaagact
agtggatgey
gatgcagttg
gccacagect
ccecgecette
ttgctgaagg
ggtaaccccyg
ctgatccctt
ctggcagtta
ggtcctgotg
cagagcgata
agaggtttga
attgctgaca
aaaaagggygg
atgtccatga
gaactgatgg
acaggctcte
gagatattga
atatgggatg
acaattgcat
acctcacttg
actcaggaac
ggttacaact
aacatgttgg
attcaggtta
tatgaaaacc
agatcacaaa
gttgctggtc
gagatacaag
tggctcgaca
ggtaagcagt
agcagacact

agttacgtga

gcatattact
gcgaaatgaa
agcaaggatt
aagttccagce
ggcttaacgce
accatcctgt
tggtcaagtt
cagctacagce
gtcacagagt
aggagtggct
gtataggege
tcgcacacte
gccaatteac
gcatcgactt
aagaagacct
ggagtgttca
agttggegtc
agggggttta
gaacactyggg
ttaaagaccc
gcatgactgt
ggcttctata
atgactgect
tcagtctttc
aaacaatcag
aacgaagaga
ttttgtacaa
tcacaggcag
ctagacagcc
aagctgtcat
ttgaaggacc
acattcactg
ctcacggcat

tcggettget

ggeegtegry
aagaactaca
gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
toggtgaagtg
tgcegtygaaa
cgtttcatct
gctggctcat
geeagggtec
caaggaggtt
tcagactgtc
caaccaagtg
caataagttg
acgaaacaca
tgaccttgag
catgggtaac
atttcaacag
ttcaaagcta
tcaaggaggt
cactgtgaag
tcagattgtg
agctgcagta
agtcacccca
aggcatgttt
actttgtectt
gtcatgggac
ggaaaaaaac
cagagaggca
agccactgac
cttcagaaaa
cttaatgaag

gectecagac

eolf-seql

gcotttgttg
ttggattcac
aagctactgg
gttcttggag
cagcctgagy
gagagcttca
atttcatatc
actgctctca
tccggagety
gaaggtcata
ctaggtggcy
CcCtagcttta
aagtcagatg
gcacaggtge
agggacctga
gttttcaagg
aaattaaaaa
ttgtcccagt
caagggactg
aacaatcagt
gagacaatga
tatccaaact
actaaagatg
aaggctggag
gaaaacttct
attgatgaga
tctggcgatg
aacacaagta
ggtcagaatt
gtggggaaac
cctgttgaga
ccacatgatg
gacatagaag

atggttgtga

gecetecteget
cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagoa
cccgecaggt
agcaactige
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
gatggactca
ttttgaagga
agcgggcact
ataaagaggt
tgggtgatct
acaagataag
cacaacttgc
ggggaaatgg
ttggctctgt
acagtgtcat
taagtgacct
aaagctccat
catctattcet
cttcecteat
aaccaggcaa
gttggcctta
ttgatctgac
tgagattggc
tcgaccecac
tggcattatt
agaaagggtt
atgcaatgcc

ctactcaagg

Page 132

cgggagatcet
gttggaactg
ttctgctget
ccreatgeaa
atttccagtc
cctgtggaaa
tgecattggec
tgtgcccatc
tgaaggagga
gcctgggcty
cctgtactic
gtccttaagg
cgccaagcta
cagaaagact
tgacagactc
ggggagggat
aagagcagag
taaaagatca
tgtggtgagg
tcctgecattg
acaggcttta
tgacagactg
caatatttct
tgatggtgga
aaaatcaacc
tagaaatcct
tattggttca
aaggaaacca
taacttgaca
caacaccctt
ccaacctgea
taaaaatggt
aggagttctt
ttccgatgac

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

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



atcaggaagt tgtttgacct
acatctgaac aagccaggcea
aaatatcaca atggagtggt
ttggcctcca gtgaaccaca
gatgggaagc tctatgagga
cCgaaggcag cctatgcact

agtcaccatc atcaccatca

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

<220>
<223>

<400>

117
789
PRT

artificial

ccatggaaga
gtttgatcaa
tgtcaataag
ctgtgctctg
ggaacctaca
cccgggagag
ctaatgaccg

eolf-seql

agggatctta aactggttga

caggtctggg
aaaaagaggg
ctagactgca
cctetattac

aatctatatt

gtgcggecge

Aa sequence of fusion protein

[SNAPTike-proTEVI-JUN.N-proTEV2-Histag]

117

Arg Ser Asp Lys Asp Cys Glu Met Lys
1 5

Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Gly

Leu

Pro

50

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Lys

Ley

35

Ala

L.eu

Pro

val

Tyr

115

val

His

Leu

ey

20

Gly

Ala

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Glu

Lys

val

Ala

Leu

85

Trp

GlIn

Thr

val

val
165

Leu

Gly

Leu

Tyr

70

His

LysS

Leu

Ala

val

150

Lys

Ser
Thr
Gly
55

Phe
His
Ley
Ala
Leu
135

Ser

Glu

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

sSer

Ser

Trp

Cys

25

Ala

Pro

Gln

val

Lys

105

Leu

Gly

Ser

Leu

Arg Thr Thr
i0

Glu Gin Gly
Ala Asp Ala

Glu Pro Leu
60

Pro Glu Ala
75

Phe Gln Gln
90

val val Lys
Ala Gly Asn

Asn Pro val
140

Gly Ala val
155

Leu Ala His
170

page 133

aagctt

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

agaaatatgg
aaaaggatac
taatgtttca
caccgagcett

ttcaaggycc

ASp

His

30

Glu

GIn

Glu

ser

Gly

110

Ala

Ile

Gly

Gly

tgttaagctc
tcacttatgce
tcecttcaag
gtcagtgcta
gctgttecte

£ggcggaggt

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His
175

Pro

Ile

PG

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

2100
2160
2220
2280
2340
2400
2446



Leu

Leu

Ser

Leu

225

Lys

Arg

Arg

Gin

Met

305

Ala

Gin

Gln

Pro

Ala

385

Ala

Ser

Thr

Gly

Gly

Lys

Ser

Leu

Ala

Gln

Ile

Leu

Asp Leu

Glu

Leu

Gly

Ser

370

cys

Leu

ASp

Lys

Asn

Leu

Thr

Ala

Thr

355

Lys

Met

Thr

Leu

Pro

180

Gly

val

Phe

Ala

Arg

Asn

Thy

Ala

Gly

Lys

340

Gly

Leuy

Thr

Ser

Gly

Ser

Pro

Thr

Asp

Lys

LysS

val

Ser

Ser

325

Arg

Gly

Asn

val

Leu

405

Arg

Ser

Leu

Glu

ser

GIn

230

ser

Thr

Glu

rhe

Asp

310

Gin

ser

ASh

Asnh

Gin

390

Gly

Leu

Ser

Gly

Asn

Phe

215

Thr

Ile

Lys

val

295

Leu

Gly

Glu

Gly

GIn

375

Gly

feu

Thr

ile

Pro

Leu

200

Arg

val

Asp

Lys

280

val

Glu

vai

Ile

val

360

rhe

Gly

Leu

Gln

Asn
440

Ala

185

Tyr

Trp

Lys

Phe

Gly

Arg

Gly

Lys

Tyr

Ley

345

val

Gly

Glu

Tyr

Glu

425

Ile

eolf-seql

Gly Ile Gly

Phe

Thr

ser

Asn

250

Glu

Leu

Asp

Leu

Met

330

Arg

Arg

Ser

Thr

Thr

410

His

GTn

Gln

Asp

Gln

Glu

Met

Leu

Thr

Ile

val

Met

395

val

AsSp

ser

Ser

220

val

val

Asp

Ser

Gly

300

Asn

Asn

Leu

Trp

Pro

380

Asn

Lys

Cys

Ser Gly Tyr
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Ala

205

Leu

leu

Ala

Leu

Met

285

Arg

Lys

Leu

Gly

ASp

365

Ala

Ser

Tyr

Leu

ASh
445

Pro

190

Ile

Arg

Lys

Glin

AST

270

Arg

Asp

1le

Ser

Phe

350

val

l.eu

val

Pro

GlIn

430

Phe

Gly

Ala

Arg

Asp

val

255

LysS

Ser

Glu

Arg

Gln

335

Gin

Lys

Thr

Ile

Asn

415

Ile

Ser

Ser

His

Gly

Ala

240

GIn

Leu

val

Leu

Arg

Ser

Gin

Asp

Gin
400
Leu

val

L.ey



Ser

l.eu

465

Ser

Pro

ser

Asp

Pro

cys

His

val

Thr

Arg

Gln

His
705

Ala

450

Glu

Thr

Gly

Gly

Ser

530

Pro

Thr

Pro

val

Phe

610

Ser

Leu

Gln

ASp

Phe

690

Asn

Ala

Thr

Ile

Asnh

Arg

Glu

Thr

Glu

595

Arg

His

Ser

Gly

L.eu

675

Asp

Gly

val

Ile

Glin

Arg

500

Gly

ASp

Glin

ITe

Asn

580

Met

Lys

Gly

Tyr

Ser

660

LYS

Glin

val

Lys

Arg

val

485

Asn

Trp

Asn

Pro

Gln

565

Thr

Ala

Pro

Ile

val

645

Asp

L.eu

Gln

val

Ala

val

470

Lys

Pro

Pro

Glu

550

Glu

Leu

Leu

His

Leu

630

Ile

Asp

val

val

val
710

Arg

Tyr

Tyr

ser

535

Lys

Ala

Trp

Phe

Gly

Ile

ASp

Ala

Pro

Arg

Glu

Ile

520

Ile

Asn

val

Leu

Gln

600

Glu

Lys

Leu

Arg

val

680

Glu

Lys

Ser

Glu

Glu

Asn

505

Gly

ASD

Gly

Ile

Asp

Pro

Lys

Asp

Leu

Lys

665

Lys

Lys

Lys

eolf-seqi

Ile Leu Asp

AsSn

Ser

Leu

Gln

Arg

570

Ile

Ala

Gly

Ile

Pro

650

Leu

Leu

TYyr

Phe

475

Met

Leu

Arg

Thr

Asn

555

Glu

Glu

Gly

Phe

Glu

635

Pro

Phe

Thr

Gly

460

Ser

Phe

Tyr

Ser

540

Leu

Ala

Gly

Lys

Lys

Asp

ASp

Asp

Ser

His
700

Lys Arg Glu

715
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Gly

ser

Ile

Lys

Glin

525

Lys

Arg

val

Pro

GlIn

605

Asn

Ala

Met

Leu

Glu

685

Leu

Lys

Gly

l.eu

AsSp

Leu

510

Ile

Pro

l.eu

Gly

Ala

590

Tyr

Gly

Met

val

His

670

Gin

Cys

AsSp

Asn

Ile

Glu

495

Cys

Thr

val

Ala

LysS

Thr

Ile

Ser

Pro

val

655

Gly

Ala

Lys

Thr

Met

Lys

480

Lys

lLeu

Gly

Ala

Asn

560

Leu

Asp

Arg

Gly

640

Thr

Arg

Arg

Tyr

Pro
720



eolf-seql

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

Met Phe GlIn Ser val Leu Asp Gly Lys Leu Tyr Glu Glu Glu Pro Thr
740 745 750

Pro Leu Leu Pro Pro Ser Leu Leu Phe Leu Pro Lys Ala Ala Tyr 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> 118

<211> 2446
<212> DNA

<213> artificial

<220>
<223> DNA sequence encoding ssBiP-SNAP1ike-proTEVI-N nucleoprotein of
the Machupo virus-proTEV2-Histag for expression in S2 cells

<400> 118

atgaagttat gcatattact ggccgtcgtg gcctttgtty gocctcteget cgggagatct 60
gacaaagact gcgaaatgaa aagaactaca ttggattcac cacttgggaa gttggaactg 120
agtggatgcg agcaaggatt gcatgaaatt aagctactgg gaaaaggaac ttctgctget 180
gatgcagttg aagttccagc accagcagct gttcttggag gtcctgagec cctcatgcaa 240
gccacagect ggcttaacge atatttccac cagcctgagg ccattgagga atttccagtc 300
ccecgeectte accatectgt gtttcageag gagagecttca cccgecaggt cctgtggaaa 360
ttgctgaagy tggtcaagtt tggtgaagtg atttcatatc agcaacttge tgcattggec 420
ggtaaccccg cagctacagc tgccgtgaaa actgetctca gcggaaatcc tgtgeccatce 480
ctgatccctt gtcacagagt cgtttcatct tccggagety taggtggeta tgaaggagga 540
ctggcagtta aggagtggct gctggctcat gaaggtcata gacttggaaa gcctgggetg 600
ggtcctgetg gtataggegc gccagggtce ctaggtggeg gatccgaaaa cctgtactic 660
cagagcgata tcgctcactc caaggaaatt cccagetttc ggtggactca gtcactgaga 720
agaggcctga gtcagttcac ccacactgtyg aaaacagatg tgttgaaaga tgccaagcete 780
atagctgaca gcatcgactt caaccaggtt tcacaagtgc agagggctct cagaaagaac 840
aaaaggggtg aagaggatct gaacaagctg agggatttaa acaaagaagt ggataggcetc 900
atgtctatga aaagcatcca gaaaaacacc atattcaaga ttggtgatct ggggagagat 960
gaattgatgg agcttgcatc agacttggaa aaactgaaga acaagataaa gaggactgag 1020
tcaggtcccce aagggcetgta catgggtaat ttgtcacage tgcaactgac aaagaggtca 1080

page 136



gaaatcttga
atctgggatg
acaatcgctt
acatctetgg
acactagagc
ggctataact
aacatgctgg
ctgcaagtca
tatgagaacc
agatcacaaa
caagttggac
gaaatgcaag
tggcttgaca
aacaagcatt
agcagacatt
agttatgtaa
ataaggaaac
acatctgatce
aaacatcata
ttgagttctyg
gatggcaaaa
cccaaggcag
agtcaccatc
<210>
<211>
<212>
<213>

<220>
<223>

119
789
PRT

agaccctggg
tctcagatcec
gtatgactgt
gcctgttata
acgaatgctt
tcagtctgte
aaacaattag
agcgaaaaga
ttctgtataa
ttcttgggag
cgagacaacc
aagcagtgat
ttgaagggcce
atattcattg
cacatggcat
taggtttact
ttttagacat
aagcaagact
atggagttgt
gtgaacctca
tggtagatga
cctttgeact

atcaccatca

artificial

attccaacag
atcaaaactg
ccagggtgga
cactgttaaa
gcagatcgta
agctgctgtg
ggtcactcct
ggggatgtrt
attgtgtctc
gtcttgggac
cgagaaaaac
taaagaggct
tccaacagac
ttttagaaag
cttgatgcaa
accacaagat
tcatggacgy
ctatgatcag
tgtcaacaag
ctgtgctctyg
agaaccagtg
cccgggagag

ctaatgaccg

eolf-seql

cagagaggtg
aataatcagt
gaaacgatga
tatccgaatt
actaaggacg
aaagctggeg
gataatttct
atagacgaga
tcaggtgacg
aacacaagtg
ggtcagaatc
gtaaagaagt
cctgtggaat
ccacatgatg
gacatcgagg
atggtgatta
aaggatttaa
caaatttggg
aaaaagagag
ttggattgta
gcacttttac

aatctatatt

gtgcggccge

Amino acid sequence of fusion protein

ctggaaatgg
ttggttcecat
atagtgtggt
taaatgacct
agagctccat
cctcaatact
ccagcttgat
aacctgggaa
ggtggcctta
ttgatctaac
taagactagc
tagaccccac
tggcactata
agaagggctt
atgcaatgcec
caactcaagg
agctggtaga
agaagtttgg
aaaaagactc
tcatgtatca
ctctcagect
ttcaagggcee
aagctt

fsNAPTike-proTEVI-MAC.N-proTEV2-Histag]

<400> 119

tgtggttaga
gccagctcte
ccaagegttg
tgacaagcta
caacatctct
tgacggtggg
taaatcaact
tcgaaatcct
cattggttcc
aaagaaacct
aaacctgact
taatacactg
tcagccagec
caaaaatggc
aggagtatta
ttctgacgac
tgtgaaactc
acatctttge
tccattcaaa
atcagtgatyg
tctatttcta

cggcggaggt

%rg Ser Asp Lys ésp Cys Glu Met Lys %gg Thr Thr Leu Asp Ser Pro

15

Lteu Gly Lys Egu Glu Leu Ser Gly ggs Glu GIn Gly Leu His Glu Ile

30

Lys Leu ggu Gly Lys Gly Thr 28r Ala Ala Asp Ala Xg1 Glu val pro
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1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2446



Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

l.eu

Ser

Leu

225

Lys

Arg

Arg

Glin

Met
305

Pro

50

Trp

val

Gln

ser

Ala

130

Cys

Gly

Gly

Gly

Lys

210

ser

Leu

Ala

ASp

Lys

290

Glu

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Gln

Ile

Leu

Leu

275

Asn

Leu

Ala

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Pro

180

Gly

Ile

Phe

Ala

Arg

Asn

Thr

Ala

val

Ala

Leu

85

Trp

GIn

Thr

val

val

165

Gly

Ser

Pro

Thr

245

Lys

LYyS

Ile

ser

Leu

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Glu

Ser

His

230

Ser

Asn

Glu

Phe

ASp
310

Gly

55

Phe

His

l.eu

Ala

Leu

135

Ser

Glu

Gly

Asn

Phe

215

Thr

Ile

Lys

val

295

Leu

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

lLeu

200

Arg

val

ASp

Arg

Glu

Pro

GlIn

val

Lys

105

Leu

Gly

ser

Ley

Ala

185

Tyr

Trp

LYys

Phe

Gly

Arg

Gly

Lys

eolf-seq]

Glu Pro Leu

Pro

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Thr

Thr

Ash

250

Glu

Leu

ASp

Glu

75

Gln

val

Gly

Pro

Ala

155

Ala

Ile

GIn

Glin

235

Gln

Glu

Met

Leu

60

Ala

Gln

Lys

AsSn

val

140

val

His

Gly

Ser

ser

220

va'l

val

Asp

Ser

Gly
300

Leu Lys Asn

315

Page 138

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

l.eu

Leu

Ser

Leu

Met

285

ATrg

Lys

Gln

Glu

Ser

Gly

110

Ala

Ile

Gly

Gly

Pro

190

Ile

Arg

Lys

Gln

Asn

270

Lys

Asp

Ile

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ala

Arg

ASp

val

255

Lys

Ser

Glu

Lys

Thr

rPhe

80

Thr

val

Thr

ITe

Glu

160

ATQ

ser

His

Gly

Ala

240

Gin

Leu

Leu



Thr

Gln

Gin

Pro

Ala

385

Ala

Asn

Thr

Ser

Leu

465

ser

Pro

Ser

Arg

Asp

Glu

Leu

Arg

Ser

370

Cys

Leu

ASp

Lys

Ala

450

Glu

Thr

Gly

Gly

Ser

530

Pro

Thr

Pro

Ser

Thr

Gly

Lys

Met

Thr

Leu

Thr

Leu

AsSn

515

Trp

Arg

Glu

Thr

Gly

Lys

340

Ala

Ley

Thr

Ser

ASp

Glu

val

Ile

Gln

Arg

500

Gly

ASp

Gin

Met

Asn
580

Pro

325

Arg

Gly

Asn

val

Leu

405

Lys

Ser

Lys

Arg

val

485

AsSn

Trp

Asn

Pro

Gln

565

Thr

Gln

Ser

ASn

Asn

Gln

390

Gly

l.eu

ser

Ala

val

470

Lys

Pro

Pro

Thr

Glu

550

Glu

Leu

Gly

Glu

Gly

Gin

375

Gly

Leu

Thr

Ile

Gly

Thr

Arg

Tyr

Tyr

Ser

535

Lys

Ala

Trp

Leu

Ile

val

360

rhe

Gly

Leu

Leu

Asn

440

Ala

Pro

Lys

Glu

ile

520

val

Asn

val

Leu

Tyr
l.eu
345
val

Gly

Glu

Glu

425

ITe

Ser

Asp

Glu

Asn

505

Gly

ASp

Gly

Ile

Asp

eolf-seql

Met Gly Asn

330

LyS

Arg

ser

Thr

“pvba an
FERE

410

His

Ser

Ile

Asn

Gly

490

Leu

Ser

Leu

Gln

LYS
570

Thr

ITe

Met

Met

395

Glu

Gly

l.eu

Phe

475

Met

Leu

Arg

Thr

Asn

555

Glu

Leu

Lys

Cys

Tyr

AsSp

Ser

Phe

Tyr

Ser

Lys

540

Leu

Ala

Ile Glu Gly

Page 139

Leu

Gly

ASp

Ala

ser

Ty

Leu

Asn

445

Gly

Ser

ITe

Lys

Gin

525

Lys

Arg

val

Pro

ser

Phe

350

val

Leu

val

Pro

GlIn

430

Phe

Gly

Leu

ASp

Leu

510

Ile

Pro

Leu

LyS

Pro
590

Gin

335

Gln

Ser

Thr

val

Asn

415

Ile

Ser

Asn

Ile

Glu

495

Cys

Leu

Gln

Ala

Lys

575

Thr

Leu

Gln

Asp

Ile

Gln

400

L.eu

val

Leu

Met

Lys

Lys

lLeu

Gly

val

Asn

560

Leu

Asp



eolf-seq]

Pro val Glu Leu Ala Leu Tyr GIn 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 Gly Ile Leu Met GIin Asp Ile Glu Asp Ala Met Pro Gly
625 630 635 640

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

Thr 61n 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 Gln 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 Ser Pro
7G5 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 teu 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> artifticial

<220>
<223> DNA sequence encoding ssBiP-SNAPTike-proTEV1-N nucleoprotein of
the Guanarito virus-proTEV2-Histag for expression in S2 cells

<400> 120
atgaagttat gcatattact ggccgtcgtg gectttgttg gectetecget cgggagatcet 60
gacaaagact gcgaaatgaa aagaactaca ttggattcac cacttgggaa gttggaactg 120

Page 140



agtggatgcg
gatgcagttg
gccacagect
cccgecctte
ttgctgaagg
ggtaaccccg
ctgatccctt
ctggcagtta
ggtcctgetg
cagagcgata
agagaactag
attgcagact
aaacgaggag
atgagcatga
gaattaatgg
agcaatagtc
gggattctta
ttgtgggatg
accattgcct
acatcacttg
actttagaac
ggttataact
aacatgctgg
ttgaacgtca
tatgagaacc
aggtcacaaa
gtaacaggtc
gaaatgcaag
tggatggaca
tcaggaaact
agtaggcact
agttacgtca
atcaaaaagc

actggggaac

agcaaggatt
aagttccagce
ggcttaacgc
accatcctgt
tggtcaagtt
cagctacage
gtcacagagt
aggagtggct
gtataggcgce
tcgeteactc
ggatgticac
ccettgattt
acactgatct
aaagtgttca
acttggcctc
caaggatgta
gaaccctygy
tatctgatcc
gcatgacagt
gtcttctcta
acgactgcct
tcagtctttc
agacaataaa
aaagaagaga
ttctctacaa
tactcgggag
ccegagetec
aagcgatcgt
ttgaaggccec
atgtacactg
cacacggcat
ttggcttatt
tattcgacat

agtccagaat

gcatgaaatt
accagcagcet
atatttccac
gtttcagcag
tggtgaagtyg
tgcecgtgaaa
cgtttcatet
gctggetceat
gccagggtcec
caaagaaatc
agaaccaacc
cacacaagtt
tgataaactt
gaacaacaca
tgacctagaa
catgggaaac
attccaacaa
ctccaaactg
tcagggagga
cactgtcaaa
acagattata
agctgctgta
agtcacaccc
aggcatgttc
gctgtgttty
gtcttgggac
tgaaaagaat
aaaggaagca
gccaactgat
tttcagaaaa
actattaaag
gccacagggt
acatggaagg

ttttgaacag

eolf-seql

aagctactygg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctca
tccggagetg
gaaggtcata
ctaggtggcg
cccagettec
aaatcaagtg
tcreaagece
agggacttaa
gttctgaaag
aaactaaaga
ttgacgcagt
caaagggggg
aataaccaat
gaaacaatga
tatcccaatce
acaaaggatg
aaagctggty
aacaacttct
atagatgaga
tctggggagy
aacacaagtg
ggacaaaata
atgaggaaat
cctgtggagt
cctcatgatg
gaccttgaag
tcagttatca

aaagatttaa

gaagtttggg

gaaaaggaac
gtcctgagec
ccattgagga
cccgecaggt
agcaacttgce
gcggaaatcec
taggtggcta
gacttggaaa
gatccgaaaa
gctggactca
ttcttaatga
aaagactcct
ataaagaagt
ttggtgattt
agaagattgg
cacaattgga
Cctgcaggtgg
ttggttcaat
acaatgttgt
ttgatgacct
agagtgcact
catcacttat
cttctattgt
gaccgggcaa
gttggccata
tcgatttaaa
tcagactatc
tagattcatc
tggcagtttt
agaaaggttt
atgctcaacc
ctgttcaagg
aacttgttga

aaaaatttgg
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ttetgetgcet
cctcatgeaa
atttccagtc
cctgtggaaa
tgcattggcec
tgtgcccatce
tgaaggagga
gcctgggetyg
cctgtactte
atctctaagg
tgcaaagctc
atgtaagtcc
tgatagactyg
gggcaaagat
agatagggaa
aaaaagagca
ggttgtcagg
gcecagetcett
gcaggcacta
ggaaaaacta
caacatatct
agatggtggc
caaggcecgea
tagaaaccct
tattggatca
tgcaagacct
aaatcttict
agacacaatc
ccaaccttct
taaaaatgga
tggtctatty
ggcagatgac
tgtcagactg

ccacctetge

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



agagcacaca atggtgtcat tgttcctaag
gagccacact gtgctcttet cgattgcatc
cccgacacca tteccattca actgctacca
tttgtgatce cgggagagaa tctatatttt

caccatcact aatgaccggt gcggccgeaa

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

<220>

<223>

<400>

121
785
PRT

artificial

aagaaaaaca aggaggctaa ctccacgaag
atgtttcagt ctgttcttga tggtcatctt
aacacattag tgttccaagc caagagcgca

Ccaagggeccy geggaggtag tcaccatcat

eoif-seql

gctt

amino acid sequence of fusion protein

[SNAP1ike-proTEVL-GUA.N-proTEV2-Histag]

121

Qrg Ser Asp Lys ?sp Cys Glu Met Lys ?59 Thr Thr

Ley

Lys

Ala

Ala

65

Pro

Arg

Itle

Ala

Pro

145

Gly

Leu

Gly
Leu
Pro
50

Trp
val
Gin
Ser
Ala
130
Cys

Gly

Gly

LYyS

f.eu

35

Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Leu

20

Gly

Ala

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro
180

Glu

Lys

val

Ala

Leu

85

Tre

Gln

Thr

val

val

165

Gly

Ley

Gly

L.eu

Tyr

70

His

Lys

L.eu

Ala

val

150

Lys

Leu

Ser

Thr

Gly

55

Phe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

Gly

Ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

cys

25

Ala

Pro

Gin

val

Lys

105

Leu

Gly

Ser

Leu

Ala
185

Glu

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Leu
170

Gln

Asp

Pro

Glu

75

Glin

val

Gly

Pro

Ala

155

Ala

Gly

Ala

Leu

60

Ala

Gln

Lys

AsSn

val

140

val

His

Gly 1le Gly
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Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

AsSp

His

30

Glu

Gln

Glu

ser

Gly

110

Ala

ITe

Gly

Gly

Pro
190

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

2220
2280
2340
2400
2434



Leu

Ser

Leu

225

Lys

Arg

Arg

Gin

Met

305

Arg

Gln

Glin

Pro

Ala

385

Ala

Asp

Thr

Ser

Gly

LyS

210

Gly

Leu

Leu

Asp

Asn

290

ASD

Glu

Leu

Arg

Ser

370

Cys

Leu

Asp

LYS

Ala
450

Met

Ile

Leu

Ley

275

Asn

teu

Ser

Glu

Gly

Lys

Met

Thr

Leu

Gly

Ile

Phe

Ala

Arg

260

AsSn

Thr

Ala

Asn

LYS

Ala

Leu

Thr

ser

Glu

420

Glu

val

Ser

Pro

Thr

Asp

Lys

Lys

val

Ser

Ser

325

Arg

Ala

Asn

val

Leu

405

Lys

Ser

Lys

Glu

ser

Glu

230

Ser

Ser

Glu

teu

Asp

310

Pro

Ala

Gly

AsSh

Gin

390

Gly

Leu

Ala

Ala

Asn

Phe

215

Pro

Leu

Lys

val

LYS

295

Leu

Arg

Gly

Gly

Gln

375

Gly

Leu

Thr

l.eu

Leu
200
Arg
Thr

Asp

Arg

Glu

Met

Tie

val

360

Phe

Gly

Leu

Leu

Asn

440

Ala

Tyr

Trp

Lys

pPhe

Gly

Arg

Gly

Lys

Tyr

Leu

345

val

Gly

Glu

Tyr

Ser

eolf-seql

Phe GIn ser

Thr

Ser

Thr

250

Asp

iteu

Asp

Leu

Met

330

Arg

Arg

ser

Thr

Thr

410

His

Ser

Glin

ser

235

Gln

Thr

Met

Leu

315

Gly

Thr

L.eu

Met

Met

395

val

Asp

Gly

Ser

220

va'l

val

Asp

Ser

Lys

Asn

Leu

Trp

Pro

380

Asn

Lys

cys

Tyr

Leu Ile Asp

460
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Asp

feu

Leu

Ser

lLeu

Met

285

LYS

Lys

Leu

Gly

ASp

Ala

Asn

Tyr

Leu

AsSn

445

Gly

Ile

Arg

Asn

Gin

270

Lys

ASp

Ile

Thr

Phe

350

val

Leu

val

Pro

Gln

430

Phe

Gly

Ala

Arg

AsSp

val

255

Lys

Ser

Glu

Gly

Gln

335

Gln

Ser

Thr

val

Asn

415

Ile

ser

Asn

His

Glu

Ala

240

Gin

Leu

va'l

Leu

Glin

Asp

Ile

GIn

400

Leu

Ile

l.eu

Met



Ley

465

Ala

Pro

Ser

Arg

Gly

Ley

ASp

Pro

Cys

His

625

Leu

val

Lys

Ile

His

705

Thr

Glu

Ala

Gly

Gly

ser

530

Pro

Ser

Seyr

val

phe

610

Ser

Leu

Gln

AsSp

rhe

690

Asn

Lys

Thr

Leu

Asn

Glu

515

Trp

Arg

Glu

ser

Glu

595

Arg

His

ser

Gly

Leu

675

Glu

Gly

Gclu

Ile

Asn

ASp

Ala

Met

580

Leu

LysS

Gly

Tyr

Ala

660

Lys

Gln

val

Pro

Lys

val

485

Asn

Trp

Asn

Pro

Gln

565

Thr

Ala

Pro

Ile

val

645

ASp

Leu

Gly

Ile

His
725

val

470

Lys

Pro

Pro

Thr

Glu

550

Glu

ile

val

His

Leu

630

Ile

ASp

val

val

val

710

cys

Thr

Arg

Tyr

Tyr

Ser

535

Lys

Ala

Trp

Phe

Leu

Gly

Ala

Pro

Arg

Glu

Ile

520

val

Asn

Ile

Met

Glin

600

Glu

Lys

Leu

Lys

val

680

Glu

Lys

Leu

Asn

Glu

Asn

505

Gly

Asp

Gly

val

Asp

Pro

Lys

ASp

Leu

LYS

Arg

Lys

Lys

Ley

eolf-seq]

Asn Phe Ser

Gly

490

Leu

Ser

Leu

GIn

Lys

570

Tle

ser

Gly

Leu

Pro

650

Leu

Leu

Phe

Lys

475

Met

Leu

Arg

Asn

Ash

555

Glu

Glu

Ser

Phe

Glu

Gln

Phe

Thr

Gly

Asn
715

Phe

Tyr

ser

Ala

540

Ile

Ala

Gly

Gly

Lys

620

Asp

Gly

Asp

Gly

His

700

Lys

Asp Cys Ile

730

page 144

ser

Ile

Lys

Gin

525

Arg

Arg

Met

Pro

Ash

605

Asn

Ala

Ser

Ile

Glu

685

Leu

Glu

Met

Ile

Asp

Leu

510

Ile

Pro

Leu

Arg

Pro

590

Tyr

Gly

Gln

val

His

670

Gln

Cys

Ala

Phe

val

Glu

495

Cys

Leu

val

Ser

Lys

575

The

val

Ser

Pro

Ile

655

Gly

Ser

Arg

Asn

Gin
735

Lys

Arg

Leu

Gly

Thr

Asn

560

Lteu

ASp

His

Arg

Arg

Arg

Ala

Ser

720

Ser



eolf-seql

val Leu Asp Gly His Leu Pro Asp Thr Ile Pro Ile GIn Leu Leu Pro
750

740

745

Asn Thr Leu val Phe GIn Ala Lys Ser Ala Phe val 1le Pro Gly Glu

755

765

Asn Leu Tyr Phe Glin Gly ;;g Gly Gly Gly Ser His His His His His

770

His
785

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

<220>
<223>

<400>

atgaagttat
gacaaagact
agtggatgcg
gatgéagttg
gccacagcect
cccgeecttc
ttgctgaagg
ggtaaccccg
ctgatccctt
ctggcagtta
ggtcectygetyg
cagagcgata
agagggcetca
atacttgatg
aaaaggaatg
atgagcatga
gaactgatgg
agatcagcct

tctgatcttt

aggatttggg

122

2440

DNA
artificial

780

DNA sequence encoding ssBiP-SNAPlike-proTEV1-N nucleoprotein of
the Ssabia virus-proTEV2-Histag for expression in s2 cells

122

gcatattact ggccgtcgty

gcgaaatgaa aagaactaca
agcaaggatt gcatgaaatt
aagttccage accagcagcet
ggcttaacgec atatttccac
accatcctgt gtttcagcag
tggtcaagtt tggtgaagtg
cagctacagc tgccgtgaaa
gtcacagagt cgtttcatct
aggagtggcet

gtataggcgce

gctggetcat
gccagggtcec
tcagcaactc aaaggaaatc
gtgagttcac aacacccgtg
gtcttgattt caatcaagtc
atggtgatct tgataaactg
agagttccca aagagacaca
atcttgcatc agacctggag
caggaggtgt

taaggaaact

gtacctggga
tggttttcaa

acgtagctga tccgaacagg

geetttgttyg
ttggattcac
aagctactgg
gttcttggag
cagcctgagg
gagagcttca
atttcatatc
actgctctcea
tccggagetg
gaaggtcata
ctaggtggcy
cccagetca
aagaccgatg
tctcttgtte
agagacctaa
atcttaaaac
aaactgaaaa
aaccttteee
cagcagcaag

ctgaataatc

gcecteteget
cacttgggaa
gaaaaggaac
gtcctgagec
ccattgagga
ccegecaggt
agcaacttgc
gcggaaatcc
taggtggcta
gacttggaaa
gatccgaaaa
gatggactca
ttctgaggga
aaagaatcct
ataaagaagt
ttggtgatct
gaaaagttgg
aatcacagct
tgaggtctce
aatttggatc

Page 145

cgggagatct
gttggaactg
ttctgetget
cctcatgcaa
atttccagtce
cctgtggaaa
tgcattggcec
tgtgcccatce
tgaaggagga
gcetgggetyg
cctgtacttce
atccctgaga
tgccaaaatqg
tagaaagtct
ggacaacctg
caacaaatct
acaaacagaa
caccaaaagg
aggggttgta
tgtccctgea

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

1020
1080
1140
1200



ctgacaatcyg
ctaacatctt
cttacagcag
tcaggatata
ggtaacatgc
accctatcca
ccttatgaaa
tccagatcecec
ccecaacaag
actgagttgc
acatggattyg
gacacaggta
ggtagcaggc
ctcagctatyg
gatataaggc
ttggcatcty
tgtaagaaac
tcctcagage
caaccacctc
gcagcattca
catcatcacc
<210>
<211>
<212>
<213>

<220>
<223>

123
787
PRT

cttgtatgac
tgggacttct
aacatgactg
actatagtct
tggaaaccat
taaagaaaaa
accttctgta
agatcaaggg
ggccgagaac
aagagtcagt
acattgaggg
attatatcct
attcacatgg
ttatagggct
gcttagtaga
aacaggcgag
acaatggagt
cacactgtgce
aaaccaaact
ccatcccggg

atcactaatg

arcificial

taaacaaagt
ttatacagtt
tcttcaaata
ttctgeaget
aaggatcact
ggaaggcatg
caaaatctgce
taggtcatgg
accagaaaag
tgtgagagag
taccagtaat
ctgttatagg
gatgttgcta
ccttecctcaa
tacacacggt
aaagtttgag
tattgtgcca
cctacttgat
ggaaggttta

agagaatcta

accggtgegg

eolf-seq]

gacaatacca
aagttcccca
gtgactaaag
gttaaagctg
cctgacaact
tttgtagatg
ctttcaggag
gaaaacacca
gcaggtcaga
gcaatgggta
gatccggttg
aaaccacatg
aaggacctag
aacatggtcc
cgcaaagact
gagccaatct
aagaaaaaga
tgtctaatgt
ttgcctgatg
tattttcaag

ccgcaagett

Amino acid sequence of fusion protein

tgggggatgt
acctgattga
atgagagcgg
gtgcaacgcet
tttctcagat
agaaacctgg
aaggttggcc
ctgttgattt
acattagact
agattgaccc
aattagcatt
atgagaaggg
aatctgcaca
tcaccaccca
taaagattgt
ggtcagattt
aagacaaaga
ttcagtcagce

cattgctctt

ggcccggcgg

[SNAPTike-proTEVLI-SAB.N-proTEVZ2-Histag]

<400> 123

tgttcaggcea
cctagaaaaa
cttgaacatc
tctggatggt
cataaagaca
aaatagaaac
ttacattggc
aagcacaaag
cteccacttg
aactctgaca
gtaccaacca
gttcaaaaat
gccaggcttyg
aggttcagat
cgacattaaa
tggtcacctc
catcccacag
catagcaggc
cacactggag

aggtagtcac

Arg Ser Asp Lys ?sp Cys Glu Met Lys %gg Thr Thr Leu Asp Ser Pro
1

15

Leu Gly Lys Leu Glu Leu Ser Gly Cys Glu Gln Gly Leu His Glu ITe
20 25 30

Lys Leu égu Gly Lys Gly Thr Ser Ala Ala Asp Ala Xg1 Glu val Pro

40

Ala Pro Ala Ala val Leu ggy Gly Pro Glu Pro ggu Met Gin Ala Thr

50
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1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2440



Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Leu

Ser

Leu

225

Lys

Arg

Arg

Gln

Met

305

Thr

Trp

val

Gln

Ser

Ala

130

Cys

Gly

Gly

Gly

Ser

Met

Ile

ASp

Ar

29

Asp

Glu

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Glu

Ile

Leu

Leu

275

ASp

Leu

Arg

Asn

Ala

Leu

100

Gln

Lys

Arg

Ala

Pro

180

Gly

Ile

Phe

Leu

Arg

260

Asn

Thr

Ala

ser

Ala

Leu

85

Trp

GIn

Thr

val

val

165

Gly

Ser

Pro

Thr

ASp

Lys

Lys

Ile

Ser

Ala
325

TYyr

70

His

Lys

Leu

Ala

val

150

LYS

Leu

Glu

ser

Thr

230

Gly

Ser

Glu

Leu

ASp

310

ser

Phe

His

Leu

Ala

Leu

135

Ser

Glu

Gly

ASh

Phe

215

Pro

Leu

Lys

val

295

Leu

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

Leu

200

Arg

val

Asp

Arg

280

Leu

Glu

Gly

Gln

val

Lys

105

Leu

Gly

Ser

Leu

Ala

185

Tyr

Trp

Lys

Phe

Asn

265

ASn

Gly

Lys

val

eolf-seql

Pro Glu Ala

Phe

90

val

Ala

Asn

Gly

Leu

170

Gly

Phe

Thr

Thr

Asn

250

Asp

Leu

Asp

L.eu

75

GIn

va'l

Gly

Pro

Ala

155

Ala

Ile

Gln

GIn

ASp

235

GIn

Gly

Met

Leu

Lys
315

GlIn

Lys

Asn

val

140

val

His

Gly

Ser

Ser

220

val

val

Asp

Ser

Asn

300

Arg

Tyr Leu Gly

330

Page 147

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

Leu

ser

Leu

Met

285

Lys

Lys

Asn

Glu

Ser

Ile

Gly

Gly

Pro

190

Ile

Arg

Arg

Leu

Lys

Ser

val

Leu

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Ser

Arg

Asp

val

255

Lys

Ser

Glu

Gly

Ser
335

Phe

80

Thr

vall

Thr

Ile

Glu

160

Arg

Ser

Asn

Gly

Ala

240

Glin

Leu

Ser

Leu

Glin

320

Gln



Ser

Gln

Asp

Ile

GlIn

Leu

val

Leu

Met

465

Lys

Lys

Leu

Gly

Gln

545

His

Ile

Asp

Gln

Glin

Pro

370

Ala

Ala

Ile

Thr

Ser

450

Leu

Thr

Pro

Ser

Leu

ASp

Pro

Leu

Gln

355

Asn

Cys

Leu

Asp

Glu

Thr

Gly

Pro

Thr

Pro

val
595

Thr

340

val

Arg

Met

Thr

Leu

420

ASp

Ala

Thr

Leu

Asn

500

Glu

Trp

Arg

Glu

Thr

580

Glu

Lys

Arg

Leu

Thr

Ser

405

Glu

Glu

val

Ile

Ser

485

Arg

Gly

Glu

Thr

Leu

565

Leu

Leu

Arg

Ser

Asn

Lys

Ser

Lys

Asn

Trp

Asnh

Pro

550

Gln

Thr

Ala

Ser

Pro

AsSn

375

Glin

Gly

Leu

Gly

Ala

Ile

Lys

Pro

Pro

Thr

535

Glu

Glu

Thr

Leu

Asp

Gly

Gln

Ser

Leu

Thr

Leu

440

Gly

Thr

Lys

Tyr

Tyr

520

Thr

Lys

ser

Trp

Tyr
600

Leu

345

val

Phe

Asp

Leu

Ala

Asnh

Ala

Pro

Lys

Glu

505

Ile

val

Ala

val

Ile

585

Gln

eolf-seql

Leu Arg Lys

val

Gly

Asn

Tyr

410

Glu

ile

Thr

Asp

Glu

490

Asn

Gly

ASp

Gly

val

570

Asp

Arg

Ser

Thr

395

Thr

His

Ser

Leu

Asn

475

Gly

Leu

Ser

Leu

Gln

555

Arg

Ile

Ile

val

380

Met

val

Asp

Gly

Leu

460

Phe

Met

Leu

Arg

sSer

540

Asn

Glu

Glu

Pro Asp Thr
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Leu

Gly

Lys

Cys

Tyr

445

ASp

Ser

Phe

TYyr

Ser

525

Thr

Ile

Ala

Gly

ASp

Ala

AsSp

Phe

Leu

430

AsSh

Gly

Gln

val

Lys

Gln

LyS

Arg

Met

Thr

590

ASDh

Phe

val

Leu

val

Pro

415

Glin

Tyr

Gly

Ile

Ile

Pro

Leu

Gly

Ser

Tyr

Gln

Ala

Thr

val

400

Asn

Ile

ser

Asn

Ile

480

Glu

Cys

LYyS

Gln

Ser

560

Lys

AsSn

Ile



eclf-seql

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

Arg His Ser His Gly Met Leu Leu Lys Asp Leu Glu Ser Ala Gln Pro
625 630 635 640

Gly Leu Leu Ser Tyr val Ile Gly Leu Leu Pro GIn Asn Met val Leu
645 650 655

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

Arg Lys Asp Leu Lys ITe val Asp Ile Lys Leu Ala Ser Glu Gln Ala
675 680 685

Arg Lys Phe Glu Glu Pro Ile Trp Ser Asp Phe Gly His Leu Cys Lys
690 695 700

Lys His Asn Gly val ITe val Pro Lys Lys Lys Lys Asp Lys Asp Ile
705 710 715 720

Pro GIn ser Ser Glu Pro His Cys Ala Leu Leu Asp Cys Leu Met Phe
725 730 735

GIn ser Ala Ile Ala Gly GIn Pro Pro GlIn Thr Lys Leu Glu Gly Leu
740 745 750

Leu Pro Asp Ala Leu Leu Phe Thr teu Glu Ala Ala Phe Thr Ile Pro
755 760 765

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

His His His
785

<210> 124

<211> 992

<212> DNA
<213> artificial

<220>

<223> DNA sequence encoding BiPlike-SNAPTike- EDIII protein of the omsk

virus-Histag for expression in S2 cells

<400> 124
atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac

aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt
ggatgcgagC aaggattgca tgaaattaag ctactgggaa aaggaactic tgctgligat
gcagttgaag ttccagcacc agcagetgtt cttggaggtc ctgageccct catgcaagec
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60
120
180
240



acagcctggce
gcectteace
Ctgaaggtgg
aaccccgeag
atcccttgtce
gcagttaagg
cctgctggta
acctatacaa
cacgacacag
agggctgtgg
acaatcgaaa
atctatgttg
ggccatcace
<210>
<21}>
<212>
<213>

<220>
<223>

125
310
PRT
arti

ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctgct
taggcgegec
tgtgcgacaa
ttgtcatgga
cacatggttc
acaatggagg
gggaactaaa

atcacdcatca

ficial

tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttce
ggctcatgaa
aggaggtggc
ggcaaagttc
agtcgetttc
cccagatgtg
tggctttata
acaccagtgg

ctgatgaccy

eol1f-seq]

cctgaggeca
agcttcaccce
tcatatcagce
gctcteageg
ggagctgtag
ggtcatagac
gggctggaaa
acgtggaaaa
tctggaacaa
gatgtggcca
gagatgcagc
ttccagaagg
gt

[SNAPTike-OMSK.EDIII-Histag]

<400> 125

Arg Ser Asp
1

Leu Gly LysS

Lys Leu Leu

35

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

Arg GIn val

Ile Ser Tyr

115

Lys Asp
5

Cys Glu

Met Lys

Arg Thr

10

Leu Glu

20

Gly Lys

Ala val

Asn Ala

Ala Leu

85

Leu
100

Trp

Gin Gln

Leu

Gly

Leu

Tyr

His

Lys

Leu

Ser

Thr

Gly

55

Phe

His

l.eu

Ala

Gly

ser

40

Gly

His

Pro

Leu

Ala
120

cys Glu Gln

25

Ala Ala Asp

Pro Glu Pro

Glu
75

Gln Pro

Phe G1n

90

val

Lys val val

105

Leu Ala Gly

ttgaggaatt
gccaggtect
aacttgctgce
gaaatcctgt
gtggctatga
ttggaaagcc
aactcaagat
gagctecccac
agccttgeag
tgctcataac
tcececcagg

ggagtagcat

amino acid sequence of fusion protein

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Met GIn

60

Ala Ile Glu

GIn Glu Ser

Lys Phe Gly

110

Asn Pro Ala

125

Page 150

tccagtecec
gtggaaattg
attggceggt
gcecatectg
aggaggactg
tgggctgggt
gaagggtctt
agacagtggg
aatacccgtc
gccaaatcca

agacaacatc

tggcggaggt

Serr Pro

15

Glu 1le

val Pro
Ala Thr

Phe
80

Glu

Phe Thr

95

Glu val

Ala Thr

300
360
420
480
540
600
660
720
780
840
900
960
992



Ala

Pro

145

Gly

Leu

Gly

Asp

ASp

Ile

Met

Ile

Leu

His
305

Ala

130

cys

Gly

Gly

Gly

Lys

210

Thr

Pro

Leu

Glu

Lys

290

His

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

<220>
<223>

<400>

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcctt aagatctgac
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt
ggatgcgage aaggattgca tgaaattaag ctactgggaa aaggaactic tgctgctgat
gcagttgaag ttccagcacc agcagetgtt cttggaggtc ctgagcccct catgcaagcec

val

His

feu

Lys

Leu

195

Ala

val

val

Ile

Met

275

His

His

126
992
DNA

Lys

Arg

Ala

Pro

180

Glu

Lys

val

Arg

Thr

260

Gln

Glin

His

Thr

val

val

165

Gly

Lys

Phe

Met

Ala

245

Pro

Ley

Trp

His

artificial

DNA sequence encoding BiP]ike-SNAPlike- EDIII protein of the
Kyasanur Forest Disease virus-Histag for expression in s2 cells

126

Ala

val

150

Lys

Leu

Leu

Thr

Glu

230

val

Asn

Pro

Phe

His
310

lLeu

135

Ser

Glu

Gly

Lys

215

val

Ala

Pro

Pro

Gln
295

Ser

Ser

Trp

Pro

Met

200

Lys

Ala

His

Thr

Gly

Lys

Gly

Ser

Leu

Ala

185

LyS

Arg

Phe

Gly

Ile

265

Asp

Gly

eolf-seql

Asn Pro val

Gly

Leu

170

Gly

Gly

Ala

Ser

Ser

250

Glu

AsSnh

Ser

Ala

155

Ala

Ile

Leu

Pro

Gly

Pro

Asn

Ile

Ser

140

val

His

Gly

Thr

Thr

220

Thr

Asp

Asn

Ile

ITe
300
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Pro

Gly

Glu

Ala

Tyr

205

ASp

Lys

val

Gly

Tyr

285

Gly

Ile

Gly

Gly

Pro

190

Thr

Ser

Pro

Asp

Gly

va'l

Gly

Leu

Tyr

His

175

Gly

Met

Gly

Cys

val

255

Gly

Gly

Gly

Ile

Glu

160

Arg

Gly

Cys

Arg
240

Ala

rPhe

Gly

60
120
180
240



acagcctgge
gcecttcacc
ctgaaggtgg
aaccccgeag
atcccttgte
gcagttaagg
cctyectggta
acatacacgg
catgataccy
agagcegtgg
tccatggaaa
atctatgttg
ggccatcacc
<210>
<211>
<212>
<213>

<220>
<223>

<400>

127
310
PRT

127

Arg Ser Asp
1

Leu Gly Lys

Leu Leu

35

LYS

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

Arg Gln val

Ile ser Tyr

115

Lys

L.eu

20

Gly

Ala

Asn

Ala

Ley

100

Gln

artificial

Asp
5
Glu
LYsS
val
Ala
Leu
85

Trp

Gln

ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctac
acagagtcgt
agtggctgct
taggcycgec
tttgtgaggg
tagtcatgga
cccatggaga
caactggagg
gtgagctgag
atcaccatca

Cy

Le

G1

Le

Ty

Hi

Ly

Le

tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcec
ggctcatgaa
aggaggtggc
atcaaaattt
ggtgacttac
acccaatgtt
agggttegrt
ccaccagtgg

ctgatgaccg

s Glu Met

u Ser

Gly

ser
40

y Thr

U Gly
55

Gly
r Phe His
5 His Pro
L.eu

s Leuy

Ala
120

u Ala

eolf-seql
cctgaggeca

agcttcaccc

tcatatcagce

gctctcageg

ggagctgtag
ggtcatagac

gggcttgaaa

gcttggaaaa

accgggagca

aacgtggcaa

gagctacagc

tttcagaagg

gt

Lys

Cys

25

Ala

Pro

Glin

val

Lys

105

Leu

Arg Thr
10

Glu Glin

Ala Asp
Glu

Pro

Glu
75

Pro

Phe Gln

90

val val

Ala Gly

ttgaggaatt
gccaggtect
aacttgcetge
gaaatcctgt
gtggctatga
ttggaaagcc
aacttaagat
ggcegecaac
agccatgeag
gtctaataac
taccaccagg

gcagcacaat

Thr Leu Asp

His
30

Gly teu

val Glu

45

Ala

Leu Gln

60

Met

Ala Tle Glu

GIn Glu ser

Lys Phe Gly

Asn Pro Ala

125

Page 152

tccagtcccc
gtggaaattg
attggccggt
gcccatectg
aggaggactg
tgggctgggt
gaaagggatg
cgacagtgga
aataccagtg
cccaaaccca

agacaacatc

tggcggaggt

ser
15

Pro
Glu Ile
val Pro
Thr

Ala

Phe
80

Glu

Phe Thr

95

Glu val

Ala Thr

300
360
420
480
540
600
660
720
780
840
900
960
992

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



eolf-seql

Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val pPro 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 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

ITe 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 GIn Leu Pro Pro Gly Asp Asn ITe Ile Tyr val Gly Glu
275 280 285

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

His His His His His His
305 310

<210> 128
<211> 992
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding BiPlike-SNAPlike- EDIII protein of the
Alkhumra virus-Histag for expression in S2 cells

zﬁggZacigﬁ gtattctact tgcagttgtt gogttcgtag gattgtccit aagatctgac o0
aaagactgcg aaatgaaaag aactacattg gattcaccac ttgggaagtt ggaactgagt 120
ggatgcgage aaggattgca tgaaattaag ctactgggaa aaggaacttc tgctgcrgat 180
gcagttgaag ttccagcacc agcagetgtt cttggaggtc ctgageccct catgcaagec 240
acagcctggce ttaacgcata tttccaccag cctgaggeca ttgaggaatt tccagteccc 300

Page 153



gceetteace
Ctgaaggtgg
aaccccgeag
atcccttgte
gcagttaagyg
cctgctggta
acatacacgg
catgacactg
agagccgtgg
tccatggaga
atctatgtty
ggccatcacc
<210>
<211>
<212>
<213>

<220>
<223>

<400>

129
310
PRT

129
Arg Ser Asp
1

Leu

Gly Lys

Leu
35

Lys Leu

Ala Pro Ala

50

Ala
65

Trp Leu

Pro val Pro

Arg GIn val

Ile Ser Tyr

115

Lys

Leu

20

Gly

Ala

Asn

Ala

l.eu

100

GlIn

atcctgtgtt
tcaagtttygg
ctacagctgc
acagagtcgt
agtggctgct
taggcgegcec
tctgtgaggg
tggtcatgga
cccatggaga
caactggagg
gtgagctgag

atcaccatca

artificial

Asp

5

Glu

LyS

val

Ala

Leu

85

Trp

GIn

Cys Glu

Leu

Gly

l_eu

Tyr

70

His

Lys

l.eu

tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcc
ggctcatgaa
aggaggtggc
atcaaagttt
agtgacttac
acctaatgtc
aggtttcgtt
tcaccagtgyg

ctgatgaccg

Met

Ser Gly

Thr Ser

40

Gly
55

Gly
Phe His
His Pro
Leu

Leu

Ala
120

Ala

eolf-seq]l

agcttcacce
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
gggcttgaaa
gcttggaaga
actgggagca
aatgtagcta
gaactgcagc
tttcagaagg
gt

Lys Arg Thr
10

Cys Glu Gln

25

Ala Ala Asp

Pro Glu Pro

Glu
75

Gin Pro

Phe Gln

90

val

Lys val val

105

Leu Ala Gly

gccaggtcct
aacttgctgce
gaaatcctgt
gtggctatga
ttggaaagcc
aactcaagat
ggccgecaac
agccatgcag
gcctgataac
tgccaccagg

gtagtacaat

Thr Leu Asp

His
30

Gly Leu

val Glu

45

Ala

Leu Glin

60

Met

Ala Tle Glu

Gln Glu Sser

Lys phe Gly

110

Pro Ala

125

Asn

Page 154

gtggaaattg
attggceggt
gceccatectyg
aggaggactg
tgggctgggt
gaaaggaatg
cgacagtggg
aataccagtg
tccaaatcca

agacaacatc

aggcggaggt

Ser
15

Pro
Glu Ile
val Pro
Ala Thr

Phe
80

Glu

Phe Thr

95

Glu val

Ala Thr

360
420
480
540
600
660
720
780
840
900
960
992

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



eolf-seql
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
165 170 175

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 Met Thr Tyr Thr val Cys
195 200 205

Glu Gly Ser tys 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 Ar
225 230 235 24

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

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

val Glu Leu Gin Leu Pro Pro Gly Asp Asn Ile Ile Tyr val Gly Glu
275 280 285

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

His His His His His His
305 310

<210> 130
<211> 1288
<212> DNA
<213> artificial

<220>
<223> DNA seqguence encoding ssBiP- Glycoprotein GPL from Lassa virus-
SNAPTike-Histag for expression in S2 cells

<400> 130

atgaagttat gcatattact ggccgtcgtg gcctttgttg gocteteget cgggagatct 60
accagtctgt acaagggggt gtacgagcett cagactctgg aactgaacat ggagacactc 120
aacatgacca tgcctctctc ctgcacaaag aacaacagtce atcattacat aatggtgggce 180
aatgagacag gactggaact gaccttgacc aacacgagca tcatcaatca caagttctgce 240
aacctgtctg atgcccacaa gaagaacctc tacgaccacg ctctgatgag cataatctca 300
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actttcc
gggggca
cattgtg
agctaca
tacctga
atcgget
ctgeggce
cectetyg
ggcaaag
ggaccag
geeateg
acccegee
cagcagce
agcggaa
gtggggg
agactgg
catcatc
<210>

<211>

<212>

<213>

<220>

<223>

<400>

Arg Ser Thr Ser Eeu
1

Leu Asn

Asn Asn

ieu Thr
50

Ser Asp
65

Ile Ser

act
aga
gca
tcg
taa
acc
cgc
gca
gaa
agc
agg
agg
tgg
atc
gct
gca
atc
131
407

PRT
artificial

tgtccatecc
tcagtgtgca
ctgtggcaaa
ctcttgactc
tccagaacac
tcgggetect
acggeggagg
agctggaact
catctgeege
cactgatgca
agttccctgt
tgctgtggaa
ccgeectgge
ccgtgcccat
acgagggcygg
agcetggget

atcattgatg

caacttcaac
gtacaacctg
cggtgtgttg
aggcegtgge
aacctgggaa
ctcacaaagg
tagcaaagac
gtctgggtgc
cgacgccgtyg
ggccaccgec
gcecageecty
actgctgaaa
cggcaatccc
tctgatcece
gctegeegtg
gggtcctgea

acgggcec

eolf-seql

cagtacgagg
agtcacagct
cagactttca
aactgggact
gatcactgcc
actagagata
tgcgaaatga
gaacagggcc
gaagtgcctg
tggctcaacg
caccacccag
gtggtgaagt
gcecgecaccg
tgccaccggyg
aaagagtggce
ggtataggcg

caatgagctg
acgetgggga
tgaggatggc
gtatcatgac
aattctccag
tttacatcag
agcgcaccac
tgcacgagat
cceeageegce
cctactttca
tgttccagea
tcggagaggt
ccgeecgtgaa
tggtgtctag
tgctggecca

cgccagggtce

cgatttcaat
tgcagccaac
ttggggcggg
tagttaccaa
accatctecce
tagaagattg
cctggatage
caagctgctyg
cgtgcetgggc
ccagectgag
ggagagcettt
catcagctrac
aaccgceectyg
ctetggegec
cgagggceceac

cctggageat

Amino acid sequence of fusion protein [LAS.ectoGPl-
SNAPTike-Histag]

131

Met Glu Thr

20

Ser His His

35

Leu Thr Ash
Ala His Lys

Thr Phe His
85

Tyr Lys

Leu Asn

Tyr Ile

Thr Ser

55

Asn

Ser

Gly

Met

Met

40

Ile

Leu

Ile

val Glu

Thr
25

Pro

val Gly Asn

Ile Asp His

His
75

Tyr Asp

Asn Phe
90

Pro

Leu GIn Thr

Ser

Leu

Thr
45

Glu

Lys Phe

60

Cys

Ala Leu Met

Asn GlIn Tyr
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Leu Glu

15

Thr Lys

Leu Glu
l.eu

Asn

Ile
80

Ser

Glu Ala

95

360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200
1260
1288



Met

Ser

AsSn

Ile

145

Tyr

Phe

Thy

Pro

Trp

val

Glin

305

Ser

Ala

Cys

Ser

His

Gly

Ala

Gin

ser

Arg

Ser

210

Lys

Leu

Ala

lLeu

Pro

290

val

Tyr

val

His

Cys

Ser

115

val

Leu

Tyr

Arg

ASp

Lys

Leu

Gly

Ala

Asn

275

Ala

Leu

Gln

Lys

Arg
355

ASp

100

Tyr

Leu

ASp

Leu

Pro

180

Ile

ASp

Glu

Lys

val

260

Ala

Leu

Trp

Gln

Thr

340

val

Phe

Ala

GlIn

Ser

Ile

165

Ser

Tyr

Cys

Leu

Tyr

His

Lys

Leuy

325

Ala

val

AsSn

Gly

Thr

Pro

1le

Glu

ser

230

Thr

Gly

Phe

His

Leu

310

Ala

Leu

ser

Gly

Asp

Phe

135

Arg

Gin

Ile

Ser

Met

215

Gly

Ser

Gly

His

Pro

295

Leu

Ala

Ser

Ser

Gly

Ala

120

Met

Gly

Asn

Gly

Cys

Ala

Pro

Gin

280

val

Lys

Leu

Gly

Ser
360

Lys

105

Ala

Arg

Asn

Thr

Tyr

185

Arg

Arg

Glu

Ala

Glu

265

Pro

Phe

val

Ala

Asn

345

Gly

eolf-seql

Ile ser val

Asn

Met

Trp

Thr

170

Leu

Leu

Thr

Gln

ASp

250

Pro

Glu

Gin

val

His

Ala

Asp

155

Trp

Gly

Leu

Thr

Gly

Ala

Leu

Ala

Glin

Asn

val

Cys

cys

Glu

Leu

Arg

Leu

220

Leu

val

Met

Ile

Glu

300

Phe

Pro

Pro

Ala val Gly
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Gln

Gly

Gly

Ile

Asp

Leu

Pro

205

Asp

His

Glu

GIn

Glu

285

Ser

Gly

Ala

Ile

TYr

110

Thr

Gly

Met

His

Ser

190

His

Ser

Glu

val

Ala

270

Glu

Phe

Glu

Ala

Leu

350

TY"P

Asnh

val

Ser

Thr

Cys

175

Gin

Gly

Pro

Ile

Pro

255

Thr

Phe

Thr

val

Thr

335

Ile

Glu

Leu

Ala

TYr

Ser

160

Arg

Gly

Leu

Lys

240

Ala

Ala

Pro

Arg

Ile

320

Ala

Pro

Gly



eolf-seql

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

370 375 380
Gly Lys Pro Gly Leu Gly Pro Ala Gly 1le Gly Ala Pro Gly Ser Leu
385 390 395 400
Glu His His His His His His

405

<210> 132
<211> 1264
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP- Glycoprotein GPL from Junin virus-
SNAPTike-Histag for expression in S2 cells

<400> 132

atgaagttat gcatattact ggccgtcgtg gectttgttg goctctcget cgggagatct 60
gaggaggctt tcaagatcgg cctgcacacc gagttccaga cggtgtectt ctcgatggtg 120
ggcctctict ccaacaaccc acacgacctg cctttgttgt gtaccttgaa caagagccat 180
ctgtacatta aggggggcaa cgcttcattc cagatcagct tcgacgacat cgeggtgttg 240
ttgccacagt acgacgttat catccagcac ccagcagaca tgagctggtg ctccaagagt 300
gatgatcaga tttggttgtc tcagtggttc atgaatgctg tgggacatga ttggcaccta 360
gacccaccat tcctgtgtag gaaccgtaca aagacagaag gcttcatctt ccaagtcaac 420
acctccaaga ctggtgttaa tgaaaattat gctaagaagt tcaagactgg catgcaccac 480
ttgtatagag agtaccctga ctcttgcccg aacggcaage tgtgcettaat gaaggcacaa 540
cctaccagtt ggcectctcca atgtecactce gaccacgtca acacattaca cttccttaca 600
agaggcaaga acattcagct tccaaggagg tccttgaagc ggccgcacgg cggaggtage 660
aaagactgcg aaatgaagcg caccaccctg gatageccic tgggcaagcet ggaacfgtct 720
gggtgcgaac agggcctgca cgagatcaag ctgctgggca aaggaacatc tgccgecgac 780
gccgtggaag tgcctgocce agecgoogtg ctgggceggac cagagccact gatgcaggec 840
accgectgge tcaacgocta ctttcaccag cctgaggeca tcgaggagtt cectgtgeca 200
gcecetgeace acccagtgtt ccagcaggag agcetttaccc gecaggtget gtggaaactg 960
ctgaaagtgg tgaagttcgg agaggtcatc agctaccage agetggccge cctggecgge 1020
2atCcCCcgecyg ccaccgecyge cgtgaaaace gecctgageg gaaatcccgt geccattctg 1080
atccecctgee accgggtggt gtctagetcet ggegeegtgg ggggctacga gggogggetc 1140
gccgtgaaag agtggctgct ggceccacgag ggecacagac tgggcaagec tgggetgggt 1200
cctgcaggta taggcgcgec agggtccctg gagcatcatc atcatcatca ttgatgacgg 1260
gcece 1264
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eolf-seql

Aamino acid sequence of fusion protein [JUN.ectoGPl-

<210> 133

<211> 399

<212> PRT .

<213> artificial

<220>

<223> .
SNAPTike-Histag]

<400> 133

Arg Ser Glu
1

val

Pro

Asn

Gin

65

LYyS

Gly

Lys

Asn

Thr

ser

Arg

Ser

Leu

Ala

50

TYyr

Ser

His

Thr

Glu

130

Glu

GIn

Leuy

Leu

Thr
210

phe

Leu

35

ser

Asp

Asp

Asp

Glu

115

Asn

Tyr

Pro

His

Lys

Thr

Glu

Ser

20

Cys

rhe

val

Asp

Tyr

Pro

Thr

Phe

180

Arg

Leu

Ala

5

Met

Thr

Gln

ile

Gin

85

His

pPhe

Ala

Asp

Ser

165

Leu

Pro

AsSp

Phe

val

Leu

Ile

Ile

70

Ile

Leu

Ile

Lys

Ser

150

Trp

Thr

His

Ser

Lys

Gly

Asn

Ser

55

Gin

Trp

Asp

Phe

Lys

135

Cys

Pro

Arg

Gly

Pro
215

ITe

Leu

Lys

Phe

His

Leu

Pro

Gln

120

phe

Pro

Leu

Gly

Gly

Leu

Gly

Phe

25

Ser

ASp

Pro

Ser

Pro

105

val

Lys

Asn

Gin

Lys

185

Gly

Gly

Leu His
10

Ser Asnh
His Leu
Asp Ile
Ala Asp

75
Gln Trp

96

Phe Leu

Asn Thr

Thr Gly

Gly Lys

Cys Pro

170

Asn Ile

Ser Lys

Lys Leu

Thr

Asn

Tyr

Ala

60

Met

Phe

Cys

Ser

Met

140

Leu

Leu

Gin

Asp

Glu
220

Page 159

Glu

Pro

Ile

45

val

Ser

Met

Arg

Lys

His

Cys

ASp

Leu

205

Leu

Phe

His

30

Lys

Ley

Trp

AsSn

Asn

110

Thr

His

Leu

His

Pro

190

Glu

Ser

Glin

15

AsSp

Gly

Ley

Cys

Ala

95

Arg

Gly

Leu

Met

val

175

Arg

Met

Gly

Thr

L.eu

Gly

Pro

Ser

80

val

Thr

val

Tyr

Lys

Asn

Arg

Lys

Cys



Glu GIn

Gly
225

Ala Asp Ala

Glu Pro Leu

Ala
275

Pro Glu

GIln Gln

290

Phe

val val

305

Lys

Ala Gly Asn

Asn Pro val

val
355

Gly Ala

Ala His

370

Leu

Gly
385

Gly

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

134
1297
DNA

<220>
<223>

Leu His

Glu
245

val

Met Gln

260

Ile Glu

Glu ser
Phe Gly

Ala
325

Pro

Pro 1Ile

340

Gly Gly

Glu Gly

Ala pPro

artificial

Glu Ile

230

val pro

Ala Thr
Phe

Glu

Thr
295

Phe

Glu val

310

Ala Thr

Leu Tle

Tyr Glu

His
375

Gly Ser

390

LyS

Ala

Ala

Pro

280

Arg

Ile

Ala

Pro

Gly

Leu

Leu

Leu

Pro

265

val

GlIn

ser

Ala

Cys

345

Gly

Gly

Glu

eolf-seql
Leu Gly Lys

Ala

250

Leu

Pro

val

Tyr

val

330

His

Leu

Lys

His

235

Ala

Asn

Ala

Leu

Gln

315

Lys

Arg

Ala

Pro

His
395

val

Ala

Leu

Trp

GlIn

Thr

val

val

Gly

His

Gly

Leu

Tyr

His

285

Lys

Leu

Ala

val

His

Ala
240

Thr Ser

Gly Gly Pro

Phe His Gin

270

His Pro val

Leu Leu Lys

Ala Ala Leu

320

Leu Ser

335

Gly

Ser Ser

350

Ser

Glu Trp Leu

Gly Pro Ala

His His

SNAP1ike-Histag for expression in S2 cells

<400> 134
atgaagttat

gacggcacat
agacttttgg
tattatatga
atgaaggagt
tctgactcaa

gaccctccaa

gcatattact
tcaagatcgg
ctaaccattc
ggggaggtgt
acgatgtatc
gctgggctat
tgctctgtag

ggccgtegty
cctgcacacy
aaacgagctc
gaacaccttc
aatctacgag
ccattggttc

aaacaagaca

gcctttgttg
gagttccagt
ccgtctctct
ctgatccgtyg
ccagaggace
tcaaacgctt

aagaaggagg

gcecteteget
cagtcaccct
gcatgctgaa
tttctgatat
tcggaaactg
tgggacatga

gatctaacat

Page 160

cgggagatct
caccatgcag
caacagtttc
ttcagtecte
tctgaacaag
ctggcetgatyg

ccaattcaac

DNA sequence encoding ssBiP- Glycoprotein GP1l from Machupo virus-

60
120
180
240
300
360
420



atcagcaagg
ctcttcaggg
cagtgtggtg
ttcgaccatg
aggtctttga
ctggatagcc
aagctgctgg
gtgctgggcg
cagcctgagg
gagagcttta
atcagctacc
accgcectga
tctggegecg
gagggccaca
ctggagcatc
<210>
<211>
<212>
<213>

<220>
<223>

135
410
PRT

ctgatgatgc
gcttccatga
accccagttc
tgaacaccct
agcggceegea
ctctgggcaa
gcaaaggaac
gaccagagcc
ccatcgagga
cccgecaggt
agcagctggce
gcggaaatcc
tggggggcta
gactgggcaa

atcatcatca

artificial

SNAPTike-Histag]

<400> 135

Qrg Ser Asp

val Thr Leu

Pro Ser Leu

35

val Asn Thr

50

Glu
65

Tyr Asp

Asn Lys Ser

Gly His Asp

Gly Thr
5

Thr
20

Met

Cys Met

phe Leu

val Ser

Ser

Asp
85

Trp Leu

100

Phe

Gln

Leu

Ite

Ile

70

Ser

Met

Lys

Arg

Asn

Arg

55

Tyr

Trp

Asp

cagagtgtat
cccgtgtgag
cttecgactac
gcatttecty
€ggcggaggt
gctggaacty
atctgcegec
actgatgcag
gttcectgty
gctgtggaaa
cgcectggece
cgtgcccatt
€gagggcagy
gcetgggetyg
tcattgatga

Ile

Leu

Asn

40

val

Glu

Ala

Pro

eolf-seql
ggaaagaaga

gaagggaagg
tgtggcgtga
gtgagaagta

agcaaagact

tctgggtgeg
gacgccgtygg
gccaccgect

ccagcecetge

ctgctgaaag

ggcaatcccg

ctgatccect

ctcgecgtga

ggtcctgeag

cgggeec

Gly

Ley

25

ser

ser

Pro

Ile

Pro
105

Leu

10

Ala

Phe

Asp

Glu

His
390

Met Leu Cys

His

Asn

Tyr

Ile

ASp

75

Trp

tcagaaacgg
tgtgctacct
accatctgtc
agacacatct
gcgaaatgaa
aacagggect
aagtgectgce
ggctcaacgc
accacccagt
tggtgaagtt
ccgecaccegce
gccaccgggt
aagagtggct
gtataggcgce

Thr Glu Phe

His ser Asn

30

Tyr Met

45

Arg

Ser val

60

Leu

Leu Gly Asn

Phe Ser Asn

Asn
110

Arg

Page 161

tatgaggcat
gaccatcaac
caagtgtcag
caacttcgag
gcgcaccacc
gcacgagatc
cccagecgec
Cctactttecac
gttccageag
cggagaggtc
cgcegtgaaa
ggtgtctagce
gctggececac

gccagggtcc

Amino acid sequence of fusion protein [MAC.ectoGPl-

Gln

15

Glu

Gly

Met

Cys

Ala

95

Lys

ser

Leu

Gly

Lys

Leu

80

Leu

Thr

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1297



Lys

Ala

His

val

His

Ser

225

Glu

val

Ala

Glu

Phe

305

clu

Ala

Leu

Tyr

Asn

teu

Arg

Pro

Ile

Pro

Thr

rhe

290

Thr

val

Thr

Ile

Giu
370

Glu

115

val

Phe

Gln

Ser

Ser

195

Gly

Leu

Lys

Ala

Ala

275

Pro

Arg

Ile

Ala

Pro

355

Gly

Gly

Tyr

His

cys

Lys

Gly

Gly

Leu

Pro

260

Trp

val

Gln

Ser

Ala

340

Cys

Gly

Ser

Gly

ASp

Cys

Thr

Ser

Lys

Leu

245

Ala

Leu

Pro

val

Tyr

325

val

His

Leu

Asnh

LYS

Pro

150

ASp

Gln

His

Lys

Leu

230

Gly

Ala

AsSn

Ala

Leu

310

Glin

LysS

Arg

Ala

Ile

Lys

Cys

Pro

Phe

Leu

Asp

215

Glu

Lys

val

Ala

Leu

295

Trp

Gln

Thr

val

val
375

Gln

120

Ile

Glu

Ser

ASp

Asn

200

Cys

L.eu

Gly

Leu

Tyr

280

His

Lys

Leu

Ala

val

360

Lys

Phe

Arg

Glu

Ser

His

185

Phe

Glu

Ser

Thr

Gly

Phe

His

Leu

Ala

Leu

345

Ser

Glu

eolf-seql

Asn Ile Ser

Asn

Gly

Phe

170

val

Glu

Met

Gly

Ser

250

Gly

His

Pro

Leu

Ala

330

Ser

ser

Gly

Asp

Asn

Arg

LysS

235

Ala

Pro

Gln

val

315

Leu

Gly

Ser

Met

140

val

TYr

Thr

Ser

220

Glu

Ala

Glu

Pro

Phe

300

val

Ala

Asn

Gly

Trp Leu Leu

380
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Arg

Cys

cys

Leu

Leu

205

Thr

Glin

Asp

Pro

Glu

285

Gin

val

Gly

Pro

Ala

365

Ala

Ala

His

TY"r

Gly

His

196

Lys

Thr

Gly

Ala

Leu

270

Ala

Glin

Lys

Asn

val

350

val

His

Asp

Leu

Leu

val

175

Phe

Arg

Leu

L.eu

val

255

Met

Ile

Glu

rPhe

Pro

335

Pro

Gly

Gtu

Asp

Phe

Thr

160

Asn

Leu

Pro

Asp

His

240

Glu

Gln

Glu

Ser

Ile

Gly

Gly



eolf-seql

His Arg Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro

385 390 395 400
Gly Ser Leu Glu His His His His His His
405 410
<210> 136
<211> 1246
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP- Glycoprotein GP1 from Guanarito
virus- SNAPlike-Histag for expression in S2 cells

<400> 136

atgaagttat gcatattact ggccgtcgtg gecttigttg gectctcget cgggagatct 60
ttcaaggttg gtcatcatac gaacttcgag tcgttcacgg ttaagctygy aggtgtette 120
catgaattgc cttcgctgtg tagggtcaac aactcctaca gtctgatcag gctctcccat 180
aacagtaacc aggcattgtc ggttgagtac gtggatgtgc accctgtect ctgrtcgtec 240
agtccaacca tcctcgacaa ctacacgcaa tgtatcaagg getcgecaga gttcgattgg 300
attctcgggt ggacgatcaa gggattggga catgacttct tgagagatcc aagaatctgce 360
tgtgagccta agaagacgac taacgctgag ttcacgttcc aattgaactt gacggatagt 420
cctgagaccc atcactacag gagcaagatt gaggtaggca tccgacactt gttcgggaac 480
tacatcacca acgatagcta ctcgaagatg tccgtggtta tgaggaacac cacctgggaa 540
ggtcaatgct cgaacagtca tgtgaacacg ctgagattcc tcgttaagaa cgcaggttac 600
ctcgttggaa ggaagcecact gcggecgeac ggcggaggta gcaaagactg cgaaatgaag 660
cgcaccaccc tggatagcce tctgggcaag ctggaactgt ctgggtgcga acagggcctg 720
cacgagatca agctgctggg caaaggaaca tctgccgceg acgecgtgga agtgcctgeco 780
ccagccgeeg tgetgggcgg accagageca ctgatgcagyg ccaccgectyg gotcaacgec 840
tactttcacc agcctgagge catcgaggag ttccctgtge cageecctgea ccacccagtg 900
ttccagcagg agagcetttac ccgccaggtyg ctgtggaaac tgctgaaagt ggtgaagttc 960
ggagaggtca tcagctacca gcagetggce gccctggocyg gcaateccge cgecaccgec 1020
gccgtgaaaa ccgecctgag cggaaatcce gtgeccatte tgatcccctyg ccaccgggty 1080
gtgtctagct ctggegecgt ggggggetac gagggceggge tcgecgtgaa agagtggetg 1140
ctggcccacy agggccacag actgggcaag cctgggctgg gtcctgeagg tataggegeg 1200
ccagggtccc tggagcatca tcatcatcat cattgatgac gggcecc 1246
<210> 137

<211> 393

<212> PRT

<213> artificial
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<220>
<223> Amino acid sequence of fusion protein [GUA.ectoGPl-

<400>
Arg Ser Phe

1

Lys

Asn

Ser

Thr

65

ASp

Arg

Phe

Arg

Thr

145

Trp

val

Pro

Leu

Ser

val

50

Ile

Trp

Asp

Thr

Ser

130

Asn

Glu

Lys

Gly

Leu

210

Lys

Ala

Gly

TYr

35

Glu

L.eu

Ile

Pro

Phe

115

Lys

Asp

Gly

Asn

Leu

Pro

Lys

Gly

20

Ser

Tyr

Asp

Leu

Ile

Ser

Gin

Ala

180

Ser

Lys

Leu

Ala

val

5

val

Leu

val

AsSn

Gly

85

ITe

Leu

Glu

Tyr

Cys

165

Gly

Lys

Leu

Gly

Ala
245

SNAPTike-Histag]
137

Gly

Phe

Ile

Asp

Tyr

70

Trp

cys

Asn

val

Ser

150

Ser

Tyr

Asp

Glu

Lys

val

His

His

Arg

val

55

Thr

Thr

Cys

Leu

Gly

Lys

Asn

Leu

Cys

Leu

215

Gly

Leu

His

Glu

Leu

40

His

Gin

Ile

Glu

Thr

120

Ile

Met

Ser

val

Glu

200

Ser

Thr

Gly

Thr

l.eu

25

ser

Pro

cys

Lys

Pro

105

Asp

Arg

ser

His

Met

Gly

Ser

Gly

eolf-seql

AsSn

10

Pro

His

val

Ile

Gly

90

Lys

Ser

His

val

val

170

Arg

Lys

Cys

Ala

Phe

Ser

Asn

Leu

LysS

75

Leu

Lys

Pro

Leu

val

155

Asn

Lys

Arg

Glu

Ala
235

Glu

lLeu

ser

Gly

Thr

Glu

Phe

140

Met

The

Pro

Thr

Gin

220

Asp

Pro Glu Pro

250
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Ser

Cys

AsSn

45

Ser

Ser

His

Thr

Thr

125

Gly

Arg

Leu

Leu

Thr

205

Gly

Ala

L.eu

Phe

Arg

30

Gln

Ser

Pro

Asp

Asn

110

His

Asn

Asn

Arg

190

Leu

teu

val

Met

Thr

15

val

Ala

Ser

Glu

Phe

95

Ala

His

Tyr

Thr

Phe

175

Pro

AsSp

His

Glu

GIn
255

val

Asn

Leu

Pro

phe

80

Leu

Glu

Tyr

Thr

160

Leu

His

Ser

Glu

val

240

Ala



eolf-seql

Thr ATa Trp Leu Asn Ala Tyr Phe His Gin Pro Glu Ala Ite Glu Glu
260 265 270

phe Pro val Pro Ala Leu His His Pro val phe Gln Gln Glu Ser Phe
275 280 285

Thr Arg Gln val tLeu Trp Lys Leu Leu Lys val val Lys Phe Gly Glu
290 295 300

val Ile Ser Tyr GIn GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala
305 310 315 320

Thr Ala Ala val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu
325 330 335

Ile Pro Cys His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr
340 345 350

Glu Gly Gly Leu Ala val Lys Glu Trp teu Leu Ala His Glu Gly His
355 360 365

Arg Leu Gly Lys Pro Gly Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly
370 375 380

Ser Leu Glu His His His His His His
385 390

<210> 138
<211> 1273
<212> DNA
<213> artificial

<220>
<223> DNA sequence encoding ssBiP- Glycoprotein GPl from Sabia virus-
SNAP1ike-Histag for expression in S2 cells

<400> 138

atgaagttat gcatattact ggccgtcgtg gectttgttg gectctcget cgggagatct 60
ttcagaatcg gaaggagcac agaattgcag aacatcacgt tcgatatgtt gaaggtgttc 120
gaggaccacc ccacatcctg catggtgaac cattccacct actacgtcca tgagaacaag 180
aacgccactt ggtgtctgga ggtgtccgtg actgatgtta ccctgetcat ggctgaacat 240
gatcgtcaag tcctcaacaa cctgtcgaac tgtgtgcace ctgcagtcga gcacagaage 300
aggatggttg gettgcetgga gtggatctic agagecctga agtacgactt caaccatgat 360
ccaacaccgt tgtgtcagaa gcagacttcg acagtgaacg agacacgtgt gcagatcaac 420
atcactgagg ggttcgggtc ccacgggttc gaagatacca tcctccagag actcggggtt 480
ctgttcggtt cgagaattgc attctcgaac atccaggact tgggtaagaa gaggttcttg 540
ttgatcagga actcgacttg gaagaaccaa tgcgagatga accatgtgaa ctccatgeac 600
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ttgatgttgg
ggaggtagca
gaactgtctg
gccgecgacg
atgcaggcca
cctgtgecag
tggaaactgc
ctggcecggea

cccattctga

ggcgggceteyg
gggctgggtc
tgatgacggg
<21.0>
<211>
<212>
<213>

<220>
<223>

139
396
PRT
arti

cgaacgctgg
aagactgcga
ggtgcgaaca
ccgtggaagt
ccgeetgget
ccctgeacca
tgaaagtggt
atcccgecge
tccectgeca
ccgtgaaaga
ctgcaggtat

ccc

ficial

tecgetegtece
aatgaagcgce
gggcctgeac
gcectgeecca
caacgcctac
cccagtgttc
gaagttcgga
caccgeegec
c€cgggtggtyg
gtggcrgetg

aggcgcegeca

SNAPT1ike-Histag]

<400> 139

Arg Ser Thr
1

Glu Asp His

His Glu Asn

35

Thr
50

val Leu

Ser Asn

65

Cys

Leu Leu Glu

Pro Thr Pro

Ile
115

val GlIn

Glu Leu
5

Pro Thr

20

Lys Asn

Met

Leu

val His

Gln

Ser

Ala

Ala

Pro

Asn Ile

Cys Met

Thr Trp

40

Glu His

55

Ala val

70

Ile
85

Trp

Leu
100

Cys

Asn Ile

Phe

GlIn

Thr Glu

Arg Ala

Lys GlIn

eolf-seql

ggttcgagaa
accaccctgg
gagatcaagc
gcegeegtge
tttcaccage
cagcaggaga
gaggtcatca
gtgaaaaccy
tctagetetg

gccecacgagg

gggtccctgg

Phe
10

Thr Asp

val His

25

Asn

Cys Leu Glu

Asp Arg Gln

Glu His Arg

75

Leu Tyr

Thr Thr

105

Phe Gly Ser

gaccactgeg
atagcccict
tgctgggcaa
tgggcggacc
ctgaggccat
gctttacccg
gctaccagca
ccctgagegg
gcgecgtggg
gccacagact

agcatcatca

Met Leu

Ser Thr

val Ser

45

val
60

Leu Asn

Ser Arg Met

Asp Phe Asn

Glu
110

val Asn

His Gly Phe
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gcecgeacggce
gggcaagcetg
aggaacatct
agagccactg
cgaggagttc
ccaggtgctg
gctggcegec
aaatcccgtg
gggctacgag
gggcaagcct

tcatcatcat

Amino acid sequence of fusion protein [SAB.ectoGPl-

val Phe

15

Tyr val

Thr Asp

Asn Leu

val Gly

80

His
95

AsSp
Thr

Arg

Glu Asp

660
720
780
840
900
960
1020
1080
1140
1200
1260
1273



Thr

Ser

145

Ser

Leu

Arg

Leu

Leu

225

val

Met

Ile

Glu

Phe

305

Pro

Pro

Gly

Glu

Ala
385

Ile

130

Asn

Thr

Met

Pro

210

His

Glu

Gln

Glu

Ser

290

Gly

Ala

Tle

Gly

Leu

Ile

Trp

Leu

His

195

Ser

Glu

val

Ala

Glu

275

Phe

Glu

Ala

Ley

Tyr

355

His

Gly

Gln

GlIn

Lys

Ala

180

Gly

Pro

Ile

Pro

Thr

260

Phe

Thr

val

Thr

ITe

340

Glu

Arg

Ser

Arg

Asp

ASnh

165

ASn

Gly

Leu

Lys

Ala

245

Ala

Pro

Arg

ITe

Ala

325

Pro

Gly

Leu

l.eu

Leu

Leu

150

Gln

Ala

Gly

Gly

Leu

230

Pro

Trp

val

Glin

Ser

310

Ala

Cys

Gly

Gly

Glu
390

Gly

Gly

Cys

Gly

Ser

Ala

Ley

Pro

val

295

Tyr

val

His

Leu

Lys

His

val

Lys

Glu

Arg

200

Leu

Gly

Ala

Asn

Ala

280

Leu

Gln

Lys

Arg

Ala

360

Pro

His

Leu

Lys

Met

Ser

185

Asp

Glu

Lys

val

Ala

265

Leu

Trp

Gln

Thr

val

345

val

Gly

His

eolf-seql
phe Gly ser

Arg

Asn

170

Ser

Cys

Leu

Gly

Leu

250

Tyr

His

Lys

Leu

Ala

330

val

Lys

Leu

His

Phe

155

His

Gly

Glu

Ser

Thr

235

Gly

phe

His

Leu

Ala

315

leu

ser

Glu

Gly

His
385

140

Leu

val

Ser

Met

Gly

His

Pro

l.eu

300

Ala

Ser

Ser

Trp

Pro

380

His
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Arg

Leu

Asn

Arg

205

Cys

Ala

Pro

Glin

val

285

Lys

Leu

Gly

Ser

Leuy

365

Ala

Ile

Ile

Ser

Arg

Glu

Ala

Glu

Pro

270

Phe

val

Ala

Asn

Gly

Ala

Arg

Met

175

Pro

Thr

Gln

ASp

Pro

255

Glu

Gin

val

Gly

Pro

335

Ala

Ala

Ile

Phe

Asn

160

His

Leu

Thr

Gly

Ala

240

Leu

Ala

Gln

Lys

AsSn

320

val

val

His

Gly



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

<220>
<223>

<400>

140

1189

DNA
artificial

DNA sequence encoding ssBiP- Glycoprotein GP2 from Lassa virus-

eolf-seql

SNAPlike-Histag for expression in S2 cells

140

atgaagttat gcatattact ggccgtegtg

ggcacattca
ctgaccaggt
aagtgtaacg
aagcaagcca
gcagtgaatg
ggtatcccat
acatcgctgce
tccgatgaca
atggagaggc
aagcgcacca
ctgcacgaga
gcececagecy
gcctactttc
gtgttccagc
ttcggagagy
gcegecgtga
gtggtgtcta
ctgctggecc

gcgecagggt

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

<220>
<223>
<400>

1

141
374
PRT
artificial

catggacact
ggatgctgat
agaagcatga
tccagaggtt
ccttgatcaa
actgtaacta
ccaagtgtty
tcgaacaaca
aggggaagac
ccctggatag
tcaagctgcet
ccgtgetggg
accagcctga
aggagagctt
tcatcagcta
aaaccgeect
gctetggegce
acgagggeca

cecctggagea

gtcggattct
cgaggctgaa
tgaggagttc
gaaggctgaa
cgaccaactg
cagcaagtac
gctggtgtcyg
agctgacaac
accgeggecg
ccctctggge
gggcaaagga
cggaccagag
ggccatcgag
tacccgecag
ccagcagctg
gagcggaaat
cgtgggggyc
cagactgggc

tcatcatcat

gcctttgttg
gaaggtaagg
ctgaagtgct
tgtgacatgc
gcacagatga
atcatgaaga
tggtacctca
aacggttcgt
atgatcactyg
cacggcggag
aagctggaac
acatctgceeg
ccactgatgc
gagttccctyg
gtgctgtgga
gccgeectgg
ccecgtgeeca
tacgagggcg
aagcctgggc

catcattgat

gcctcteget
acacaccagg
tcgggaacac
tgaggctgtt
gcatccagtt
accatctgeg
accacacaac
acttgaacga
agatgttgca
gtagcaaaga
tgtctgggty
ccgacgeegt
aggccaccge
tgccagecect
aactgctgaa
ccggcaatcc
ttctgatecc
ggctcgecgt
tgggtectge
gacgggccc

cgggagatct
gggatactgt
agctgtggcg
cgacttcaac
gatcaacaag
ggacatcatg
tactgggaga
gacccacttc
gaaggagtac
ctgcgaaatg
cgaacagggc
ggaagtgcct
ctggctcaac
gcaccaccca
agtggtgaag
cgcecgecace
ctgccaccgg
gaaagagtgg
aggtataggc

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

141

Arg Ser Gly Thr Ehe Thr Trp Thr Leu Ser Asp Ser Glu G1
10

y Lys Asp
15

Thr Pro Gly géy Tyr Cys Leu Thr %gg Trp Met Leu Ile Glu Ala Glu

30
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1189



Leu

ASp

Ala

65

Asn

His

Trp

Trp

145

Glu

Ser

Lys

Leu

Ala

225

Leu

Pro

val

Tyr

Lys

Glu

50

Ile

LyS

Leu

Tyr

Leu

130

Ile

Tyr

Lys

Leu

Gly

210

Ala

Ash

Ala

Leu

GIn
290

Cys

Glu

Gin

Ala

Arg

Leu

115

val

Glu

Met

AsSp

Glu

195

Lys

val

Ala

Leu

275

Glin

Phe

Phe

Arg

val

Ser

Gin

Glu

Cys

Leu

Gly

Leu

Tyr

His

260

Lys

Leu

Gly

Cys

Leu

Asn

85

Ite

His

Asn

Gln

Arg

Glu

Ser

Thr

Gly

Phe

245

His

Leu

Ala

Ash

AsSp

Met

Thr

Gly

Ala

150

Glin

Met

Gly

ser

Gly

His

Pro

l.eu

Ala

Thr

Met

55

Ala

Leu

Gly

Thr

Ser

135

Asp

Gly

Lys

Cys

Ala

215

Pro

Gin

val

Lys

Leu
295

Ala

40

Leu

Glu

ITe

ITe

Thr

120

Tyr

ASn

Lys

Arg

Glu

200

Ala

Glu

Pro

Phe

val

280

Ala

val

Arg

Ala

Asn

Pro

105

Gly

Leu

Met

Thr

Thr

185

Gln

ASp

Pro

Glu

GIn

265

val

Gly

eolf-seq]

Ala Lys Cys

Leu

Gin

Asp

%0

Tyr

Arg

Asn

Ile

Pro

170

Thr

Gly

Ala

Leu

Ala

250

Gln

Lys

Phe

Met

75

Glin

Cys

Thr

Glu

Thr

155

Arg

Leu

Leu

val

Met

235

Ile

Glu

Phe

Asp

60

Ser

Leu

Asn

Ser

Thr

140

Glu

Pro

Asp

His

Glu

220

Glin

Glu

Ser

Gly

Asn Pro Ala

300
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Asn

45

Phe

Ile

Tle

Tyr

L.eu

125

His

Met

His

Ser

Glu

205

val

Ala

Glu

rhe

Glu

285

Ala

Glu

Asn

Gin

Met

Ser

110

Pro

Phe

Leu

Gly

Pro

190

Ile

Pro

Thr

Phe

Thr

270

val

Thr

Lys

Lys

Leu

Lys

Lys

Lys

Ser

Gln

Gly

Leu

Lys

Ala

Ala

Pro

255

Arg

Ile

Ala

His

Gln

Ile

80

Asn

Tyr

Cys

AsSp

Lys

Gly

Gly

Leu

Pro

Gin

Ser

Ala



eolf-seql

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

Leu ATa 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

355 360 365

His His His His HWis His

370
<210> 142
<211> 1189
<212> DNA
<213> artificial
<220>

<223> DNA sequence encoding ssBiP- Glycoprotein GP2 from Junin virus-
SNAPTike-Histag for expression in S2 cells

<400> 142 :

atgaagttat gcatattact ggccgtcgtg gectttgttg goctctcget cgggagatct 60
gcattcttct cctggtcgtt gacagactca tccggcaagg atacccctgg aggctactge 120
ctggaagagt ggatgctcgt ggcagccaag atgaagtgct tcggcaacac tgctgtggec 180
aagtgcaact tgaaccatga ctcggagttc tgtgacatgt tgaggctgtt cgattacaac 240
aagaacgcta tcaagaccct gaacgatgag actaagaagc aagtgaacct gatggggcad 300
acaatcaacg ccctgatctc ggacaacttg ttgatgaaga acaagatcag ggaactgatg 360
agtgtccctt actgcaacta cacgaagttc tggtacgtca accacacact ctccggacaa 420
cactcgttgc caaggtgctg gttgatcaag aacaacagct acttgaacat ctccgactte 480
cgtaacgact ggatcttgga gagtgacttc ttgatctccg agatgctgag caaggagtac 540
tcggacagge agggtaagac tccgeggecyg cacggcggag gtagcaaaga ctgcegaaatg 600
aagcgcacca ccctggatag ccctetggge aagctggaac tgtctgggtyg cgaacaggge 660
ctgcacgaga tcaagctgct gggcaaagga acatctgccg ccgacgecgt ggaagtgect 720
gccoccagecyg ccgtgetggg cggaccagag ccactgatgc aggecaccge ctggctcaac 780
gcctactttc accagectga ggccatcgag gagttccctg tgccagecct gecaccaccea 840
gtgttccage aggagagcett tacccgccag gtgctgtgga aactgctgaa agtggtgaag 900
Ttcggagagy tcatcageta ccagcagetyg gecogeectgy Coggraatce cgeegecace 960
gccgecgtga aaaccgecct gagcggaaat cccgtgecca ttctgatcce ctgecaccgg 1020
gtggtgtcta getctggege ¢gtgggggge tacgagggeg ggctcgecgt gaaagagtgg 1080

Page 170



eoif-seql

ctgctggece acgagggcca cagactggge aagccitggge tgggtcctge aggtataggce 1140
gcgecagggt ccctggagca tcatcatcat catcattgat gacgggecc 1189
<210> 143

<211> 374

<212> PRT

<213> artificial

<220>

<223> Amino acid sequence of fusion protein [JUN.ectoGP2-
SNAP]ike-Histag]

<400> 143

Qrg Ser Gly Thr ghe Thr Trp Thr Leu igr Asp Ser Glu Gly Lys Asp
15

Thr Pro Gly ggy Tyr Cys Leu Thr égg Trp Met Leu Ile Glu Ala Glu
30

Leu Lys Cys Phe Gly Asn Thr ﬁga val Ala Lys Cys Aén Glu Lys His
35 4

Asp Glu Glu Phe Cys Asp Met Leu Arg Leu Phe Asp Phe Asn Lys Gln
50 55 60

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

Asn Lys Ala val Asn Ala Leu Ile Asn Asp GIn Leu Ile Met Lys Asn
85 90 95

His Leu Arg Asp Ile Met Gly Ile Pro Tyr Cys Asn 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 Leu Gln Lys
145 150 155 160

Glu Tyr Met Glu Arg GlIn 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

Lys Leu Glu Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile Lys Leu
195 200 205
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eolf-seql
Ala val Glu
220

Ala Ala val Ala

215

Leu Lys Gly Thr Ser Asp Pro Pro

210

Ala Ala val Glu

225

Leu Gly Gly Pro Pro Leu Met Gln Ala Thr Ala

235

Ala Ile Glu

250

Phe His Gin Pro Glu Glu Phe

245

Leu Asn Ala Tyr Pro

255

GIn GIn Glu

265

His His Pro val Phe

260

Pro Ala lLeu Thr

270

Ser Phe Arg GlIn

val

Glu val Ile

285

val val Phe

280

Leu Trp Lys Leu Leu Lys Lys Gly Ser

GIn GIn Ala Ala Ala

290

Tyr Leu Leu Ala Thr Ala Ala

295

Gly Ala

300

Asn Pro

val Thr Ala val

305

ser Ile Ile

310

Lys Leu Gly Asn Pro Pro

315

Leu Pro Cys

320

val
330

val val Ser Ser Ala

325

His Arg Ser Gly Gly Gly Tyr Glu Gly Gly

Ala His Glu His Leu

345

Leu Ala val Lys Glu

340

Trp Leu Leu Gly Arg

350

Gly

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

His His His His His

370

His

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

<220>
<223>

144

1189

DNA
artificial

DNA sequence encoding ssBiP-Glycoprotein GP2 from Machupo virus-
SNAPTike-Histag for expression in S2 cells

<400> 144

atgaagttat
gcaticttct
ctggaggaat
aagtgtaacc
aagaacgcaa
accgtgaacyg

agcatccctt

gcatattact
catggtcget
ggatgttgat
agaaccatga
tcaagaccct
ccttgatcte

actgtaatta

ggccgtegtyg
gaccgactec
cgcagecaag
ctcagagttc
caacgatgaa
ggataacttg

cacgaagttc

gcctttgrtg
tccggcaagy
atgaagtgct
tgtgatatgc
tcgaagaagg
ttaatgaaga

tggtacgtca

gcetcteget
acatgccagg
tcggcaacac
tgaggctatt
agatcaacct
acaagatcaa

accataccct
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cgggagatct
aggttactgt
cgctgteget
cgactacaac
gctaagccag
ggagctaatg

gacagqggcag

60
120
180
240
300
360
420



cacacgc
aggaacg
gctgaga
aagcgcea
ctgcacg
gccecag
gcectact
gtgttcc
ttcggag
gcecgeeg
gtggtgt
ctgctgg
gcgeeag
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Arg Ser
1

Met Pro

MeT

Lys

Ser
50

Asp

Ala 1le

65

Ser GlIn

Lys Ile

Trp Tyr

tgce
act
ggc
cca
aga
ccy
ttc
agc
agg
tga
cta

CCcC

ggt

145
374
PRT

caaggtgttg
ggatcttgga
aaggcaagac
ccctggatag
tcaagctgct
ccgtgetggg
accagcctga
aggagagctt
tcatcagcta
aaaccgeccct
gctctggege
acgagggcca

cectggagea

artificial

gttgatcagg
gagtgatcac
ccegeggecg
ccctctggge
gggcaaagga
cggaccagag
ggccatcgag
tacccgceceag
ccagcagety
gagcggaaat
cgtggggggc
cagactgggc

tcatcatcat

eolf-seq]l
aacggaagtt

ctcatctcgg

cacggcggag

aagctggaac

acatctgceg

ccactgatgce

gagttcecctg

gtgctgtgga

gccgecctygg

ccegtgecca

tacgagggcg
aagcctggge

catcattgat

acctcaacac
agatgttgag
gtagcaaaga
tgtctgggty
ccgacgeegt
aggccaccge
tgccagceect
aactgctgaa
ccggeaatcec
ttctgatece
ggctegeegt
tgggtcctge

gacgggecece

ctcggagttc
taaggaatac
ctgcgaaatg
cgaacagggc
ggaagtgcect
ctggctcaac
gcaccaccca
agtggtgaag
cgcecgecacc
ctgccaccgg
gaaagagtgg
aggtataggc

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

145

Ala

Gly

Cys

35

Glu

Lys

Thr

Lys

val
115

Phe

Gly

20

Phe

pPhe

Thr

val

Glu

100

Asn

pPhe
5

Tyr

Gly

Leu

Ash
85

Leu

Ser

Ccys

Asn

ASp

Asn

70

Ala

MetT

Thr

Trp

Leu

Thr

Met

55

Asp

Leu

Ser

Leu

Ser

Glu

Ala

40

Leu

Glu

Ile

Ile

Thr
120

Leu

Glu

25

val

Arg

Ser

ser

Pro

105

Gly

Thr

10

Trp

Ala

Leu

Lys

Asp

90

Tyr

Gln His Thr

Asp

Met

LYys

Phe

LysS

Asn

cys

Ser Ser Gly

Ala
30

Leu Ile

Cys Asn Gln

45

Asp
60

Tyr Asn

Glu Ile Asn

Leu Leu Met

Thr
110

Asn Tyr

Leu Pro

125

Page 173

Asp

Lys

Asn His

Lys Asn

Leu Leu

80

Lys Asn

Lys Phe

Arg Cys

480
540
600
660
720
780
840
900
960
1020
1080
1140
1189



Trp

Asp

145

Glu

ser

Lys

Leu

Ala

225

Leu

Pro

val

Tyr

val

305

His

Leu

Lys

His

l.eu

130

Trp

Tyr

Lys

Leu

Gly

210

Ala

ASN

Ala

Ley

GIn

290

Lys

Arg

Ala

Pro

His
370

<210>
<211>

Ile

Ile

Ala

ASp

Glu

195

Lys

val

Ala

Leu

Trp

275

Gln

Thr

val

val

Gly

His

146
1189

Arg

l.eu

Glu

Gly

L.eu

Tyr

His

260

Lys

Leu

Ala

val

Lys

Leu

His

Asn

Glu

Ser

Thr

Gly

Phe

245

His

Leu

Ala

Ley

ser

325

Glu

Gly

His

Gly

Ser

150

GlIn

Met

Gly

Ser

Gly

His

Pro

Leu

Ala

Ser

310

Ser

Trp

Pro

His

Ser

135

Asp

Gly

Lys

Cys

Ala

215

Pro

Gln

val

Lys

Leu

295

Gly

Ser

Leu

Ala

Tyr

His

Lys

Arg

Glu

200

Ala

Glu

Pro

Phe

val

280

Ala

ASH

Gly

Leu

Gly

Leu

Leu

Thr

Thr

185

Glin

Asp

Pro

Glu

Gln

265

val

Gly

Pro

Ala

Ala

Ile

eolf-seql

Ash

Ile

Pro

170

Thr

Gly

Ala

Leu

Ala

250

GIn

L.ys

Asn

val

val

330

His

Gly

Thr

Ser

155

Arg

Leu

Leu

val

Met

235

ITe

Glu

Phe

Pro

Pro

315

Gly

Glu

Ala

Ser
140
Glu
Pro
ASp
His
Glu
220
Gin
Glu
Ser
Gly
Ala
300
Ile
Gly

Gly

Pro

Page 174

Glu

Met

His

ser

Glu

205

val

Ala

Glu

Phe

Glu

285

Ala

Leu

Tyr

His

Gly

Phe

Leu

Gly

Pro

190

ITe

Pro

Thr

Phe

Thr

270

val

Thr

ITe

Glu

Ar

35

Ser

Arg

Ser

Gly

Leu

Lys

Ala

Ala

Pro

255

Arg

Ile

Ala

Pro

Gly

Leu

Leu

Asn

Lys

Gly

Gly

Leu

Pro

Gln

Ser

Ala

Cys

320

Gly

Gly

Glu



<212>
<213>

<220>
<223>

DNA

artificial

eolf-seql

DNA sequence encoding ssBiP-Glycoprotein GP2 from Guanarito

virus- SNAPlike-Histag for expression in s2 cells

<400> 146
atgaagttat

gcattcttca
Ctggagaggt
aagtgtaact
aagaacgcca
tcgatcaaca
aaggtcccat
cactcgctgce
aggaacgagt
caagataggce
aagcgcacca
ctgcacgaga
gceecagecg
gcctacttic
gtgttccage
ttcggagagg
gccgecgtga
gtggtgtcta
ctgctggecc
gcgecagggt
<210>
<211>
<212>
<213>

<220>
<223>

147
374
PRT

gcatattact
gttggtcget
ggatgttggt
tgaaccatga
tcgagaaget
gtctgatctc
actgcaacta
ctcggtgttg
ggatcttgga
aggggaagac
ccctggatag
tcaagctget
ccgtgetggg
accagcctga
aggagagcett
tcatcagceta
aaaccgcect
gctectggege
acgagggcca

ccctggagea

artificial

ggccgtegtyg
gtctgacccg
cgctggggac
ttccgagttc
gaacaaccag
cgataacttg
cacaagattc
gctggtcagt
gagtgatcac
tcegeaggecy
ccectetgggc
gggcaaagga
cggaccagag
ggccatcgag
tacccgecag
ccagcagctg
gagcggaaat
cgtggggggc
cagactgggc

tcatcatcat

sNAPTike-Histag]

<400> 147

gcctttgttg
aagggtaatg
ttgaagtgct
tgtgacatgt
actaagactg
ttgatgagga
tggtacatca
aacggttcct
ctgatcgcag
cacggcggag
aagctggaac
acatctgecg
ccactgatge
gagttccctg
gtgctgtgga
gcecgeectgg
ccegtgececa
tacgagggcg
aagcctggge

catcattgat

gceteteget
acatgccagyg
tcggcaacac
tgaggctgtt
ctgtcaacat
acaagctgaa
accacacgaa
acttgaacga
agatgttgag
gtagcaaaga
tgtctgggtg
ccgacgecgt
aggccaccgce
tgccagecect
aactgctgaa
ccggcaatcce
ttctgateccc
ggctcgeegt
tgggtcctygc
gacgggccc

cgggagatct
tggttactgt
agctgtegece
cgacttcaac
gttgactcac
ggagattttg
gtccggegag
gagtgacttc
caaggaatac
ctgcgaaatg
cgaacagggc
ggaagtgcect
ctggctcaac
gcaccaccca
agtggtgaag
cgcegecacce
ctgccaccgg
gaaagagtgg
aggtataggc

Amino acid sequence of fusion protein [GUA.ectoGP2-

Arg ser Ala Phe Phe Ser Trp Ser Leu Ser Asp Pro Lys Gly ggn Asp
1

5

10

Met Pro Gly Gly Tyr Cys Leu Glu %gg Trp Met Leu val gga Gly Asp
20

pPage 175

60
120
180
240
360
360
420
480
540
600
660
720
780
840
3900
960

1020
1080
1140
1189



Leu

ASD

Ala

65

Thr

Lys

Trp

Trp

Glu

145

Glu

Ser

Lys

lLeu

Ala

225

Leu

Pro

val

Tyr

Lys

Ser

50

Ile

His

Leu

Tyr

Leu

130

Trp

Tyr

Lys

Leu

Gly

210

Ala

AsSh

Ala

Leu

Gin
290

cys

Glu

Glu

Ser

Lys

Ile

115

val

Ite

Gin

ASp

Glu

195

Lys

vatl

Ala

Ley

Trp

275

Gin

Phe

Phe

Lys

Ile

Glu

100

Asn

Ser

Leu

Asp

cys

teu

Gly

Leu

Tyr

His

260

Lys

Leu

Gly

Cys

Leu

Asn

85

Ile

His

Asn

Glu

Ser

Thr

Gly

phe

245

His

Leu

Ala

Ash

Asp

Asn

70

ser

Leu

Thr

Gly

Ser

150

GIn

Met

Gly

Ser

Pro

Leu

Ala

Thr

Met

55

Asn

Ley

Lys

Lys

Ser

135

Asp

Gly

Lys

Cys

Ala

215

Pro

Gln

val

Lys

Leu
295

Ala

40

Leu

Gln

Ile

val

Ser

120

Tyr

His

Lys

Arg

Glu

200

Ala

Glu

Pro

Phe

val

280

Ala

val

Arg

Thr

Ser

Pro

105

Gly

Leu

Leu

Thr

Thr

185

Gln

Asp

Pro

Glu

Gin

265

val

Gly

eolf-seq]l
Ala Lys Cys

Leu

Lys

Asp

90

Tyr

Glu

Asn

Ile

Pro

170

Thr

Gly

Ala

Leu

Ala

250

Glin

Lys

Ash

Phe

Thr

75

Asn

Cys

His

Glu

Ala

155

Arg

Leu

Leu

val

Met

235

Ile

Glu

Phe

Pro

AsSp

60

Ala

ieu

Asn

ser

Ser

140

Glu

Pro

Asp

His

Glu

220

Glin

Glu

Ser

Gly

Ala
300

Page 176

Asn

45

Phe

val

Leu

Tyr

lLeu

125

Asp

Met

His

Ser

Glu

205

val

Ala

Glu

Phe

Glu

285

Ala

Leu

Asnh

Asnh

Met

Thr

110

Pro

Phe

Leu

Gly

Pro

190

Ile

Pro

Thr

Phe

Thr

270

val

Thr

Asn

Lys

Met

Arg

95

Arg

Arg

Arg

Ser

Gly

Leu

Lys

Ala

Ala

Pro

255

Arg

Ile

Ala

His

Asn

Leu

80

Asn

rhe

cys

Asn

Lys

160

Gly

Gly

Leu

Pro

Trp

240

val

Gin

Ser

Ala



val Thr

305

Lys

His Arg val

teu Ala val

Lys Pro Gly

355

His His

370

His

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

<220>
<223>

148
1189
DNA
arti

Ala Leu

Ser

Gly Asn

310

val Ser

325

Lys Glu

340

Leu Gly

His His

ficial

Ser

Trp

Pro

Ala Gly
360

His

Ser Gly Ala

Leu Leu Ala

eolf-seql

Pro
315

330

345

Ile

SNAP1ike-Histag for expression in S2

<400> 148
atgaagttat

ggcatcttct
ctggagagat
aagtgtaacc
aagaaggcga
tcgatcaacy
aacacgcctt
cactcattgc
aggaatgatt
atcgatagac
aagcgcacca
ctgcacgaga
gccccagecg
gcctactttc
gtgttccage
ttcggagagy
gcecgeegtga
gtggtgtcta
ctgctggece

gcatattact
cctggacgat
ggatgctggt
tcgaccacga
tcgagacatt
cattgatctc
actgtaacta
cacggtgctg
ggatcatcga
agggcaagac
ccctggatag
tcaagetget
ccgtgetggg
accagcctga
aggagagctt
tcatcagcta
aaaccgcect
gctctggege

acgagggcca

ggccgtcgtyg
cacggatgca
gacgtcggat
ttcggagttc
gaacgacaac
cgacaactty
caccaagttc
gctggttagg
gagtgatcac
gccgegygecy
ccectetggge
gggcaaagga
cggaccagag
ggccatcgag
tacccgeeag
ccagcagety
gagcggaaat
€gtggggggc
cagactgggc

gcctttgttg
gtgggcaacg
cttaagtgcet
tgtgacatgt
acgaagaaca
ctgatgaaga
tggtatgtca
aacaatagct
ttgttgtccg
cacggcggag
aagctggaac
acatctgecg
ccactgatgce
gagttccctg
gtgctgtgga
gccgeectgy
ccecgtgecca
tacgagggcy
aagcctggge

cells

gcctcteget
acatgcctgg
tcggcaacac
tgaagttgtt
aggtgaactt
accgactcaa
accacacggc
acttgaacga
agatgctcaa
gtagcaaaga
tgtctgggtyg
ccgacgecgt
aggccaccgce
tgccagecect
aactgctgaa
ccggeaatec
ttctgatecc
ggctcgeegt
tgggtectge

Page 177

val Pro Ile Leu Ile Pro Cys

320

val Gly Gly Tyr Glu GT% Gly

33

His Glu Gly His Arg Leu Gly
350

Gly Ala Pro Gly Ser Leu Glu
3

DNA sequence encoding ssBiP-Glycoprotein GP2 from Sabia virus-

cgggagatct
tggttactgt
ggcactggeg
cgagttcaac
gctgacccac
ggaattgttg
atccggggag
gagtgagttc
caaggaatac
ctgcgaaatg
cgaacagggc
ggaagtgcct
ctggctcaac
gcaccaccca
agtggtgaag
cgecgecace
ctgccaccgg
gaaagagtgg
aggtataggc

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

1020
1080
1140



eolf-seql

gcgcecagggt ccctggagca 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 ggy Tyr Cys Leu Glu ggg Trp Met Leu val ggr Sser Asp

Leu Lys cgs Phe Gly Asn Thr ﬁéa Leu Ala Lys Cys Asn Leu Asp His
3 45

Asp Ser Glu Phe Cys Asp Met Leu Lys Leu Phe géu Phe Asn Lys Lys
50 55

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

Thr His Ser Ile Asn Ala Leu Ile Ser ggp Asn Leu Leu Met Lys Asn
85 95

Arg Leu LysS Glu Leu Leu Asn Thr Pro Tyr Cys Asn Tyr Thr Lys pPhe
100 105 110

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

Trp Leu val Arg Asn 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 GIn Gly Lys Thr Pro Arg Pro His Gly Gly Gly
165 170 i75

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

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

Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala val Glu val pro Ala Pro
210 215 220
Page 178



eolf-seq]

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 G1n Pro Glu Ala Ile Glu Glu Phe Pro val
245 250 255

Pro Ala Leu His His Pro val Phe Gln GIn 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

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 ITe Gly Ala Pro Gly Ser Leu Glu

His His His His His His
370

<210> 150
<211> 2774
<212> DNA
<213> artificial

<220>
<223> DNA seguence encoding BiPlike- SNAPlike-proTEV1-C protein of
Hepatitis E virus- proTEV2-Histag for expression in S2 cells

<400> 150

atgaaactat gtattctact tgcagtigtt gcgttcgtag gattgtcctt acctacaget 60
ctggcaagat ctgacaaaga ctgcgaaatg aaaagaacta cattggattc accacttggg 120
aagttggaac tgagtggatg cgagcaagga ttgcatgaaa ttaagctact gggaaaagga 180
acttctgctyg ctgatgcagt tgaagttcca gcaccagcag ctgttcttgg aggtcctgag 240
ccectecatgc aagccacage ctggettaac gcatatitcc accagectga ggccattgag 300
gaatttccag tccccgecct tcaccatcct gtgtttcagc aggagagcett cacccgecag 360
gtcctgtgga aattgctgaa ggtggtcaag tttggtgaag tgatttcata tcagcaactt 420
gctgcatitgg ccggtaacce cgcagctaca gctgccgtga aaactgctct cagcggaaat 480

Page 179



cctgtgecca
tatgaaggag
aagcctgagce
aacctgtact
accatgeget
ccaccggecg
ggtttctggg
aacccctteg
gceecgeecac
cgtcgatcty
gttecectgttc
acatccccgce
ctgageccett
tcaaattatg
aacgetgteg
acatctgtgg
attgctteag
tctgttgaga
atccacggat
cttgatttcg
gtttcccget
gagttaacta
ggagttggtyg
ctcggegggc
ccegtegtet
cagcaggata
attcaggatt
cggccttttt
tatgatcaga
tttgtcaatg
acccttgatg
ccccteegtyg
aattataata

tgcatctcaa

tectgatecec
gactggcagt
tgggtectgce
tccagagega
ctecgggertt
gtcagcecgte
gtgaccggat
cacctgacat
tcggcetecgce
ccecagetgg
ccgatgtcga
taacatctac
tgcttccget
cccagtacceg
gcggatacgc
acatgaactc
aacttgtgat
cctetggtgt
cacctgtaaa
cactcgagcet
actcgagtag
cgactgctgce
aagtcggtcg
tcecgacaga
cagccaatgy
agggtatagc
atgataacca
ctgtccticg
ctacctatgg
ttgctactygg
ggcgcccact
gcaagctctc
ctactgcceag

cctacactac

ttgtcacaga
taaggagtgg
tggtataggc
tatcaataac
tctgtttttg
tggcecgeegce
tgattctcag
tccagecgea
ttggcgtgac
ggcttegecg
ttctegeggc
tattgccact
ccaagatgga
tgttgtecge
tatatctatc
tatcacctec
ccccagtgag
tgcggaggag
ttcttacacc
cgagttcegc
tgcgegeceac
tacacgcttt
tggtatagceg
attgatttcg
€gageegacy
tatcccacat
acatgagcag
tgctaatgat
ctectctact
tgCecagygy
tatgactatc
cttctgggag
tgaccagatt

taatcttgga

eolf-seql

gtcgtttcat
ctgctggctc
gcgccagggt
atgttctrtt
ttectegtgt
cgcgggeggce
ccettegecec
gccgggactg
caatcccage
ctgactgetg
gctatattac
ggtactaacc
actaacactc
gctaccatcce
tetttctggc
acggatgtcc
cgcctgeatt
gaggcgacct
aatacgcctt
aatttgacac
aagctacgcec
atgaaggacc
ctaactctgt
tcggetggtg
gtgaagctct
gatattgatc
gatcgtceca
gtgctatggce
aatcccatgt
gtatctcget
cagcagtatt
gccggtacca
ttaattgaga

tctggecetg

cttceggage
atgaaggtca
ccctaggtgg
gctctgtgea
ttctgectat
gcagceggeygy
tccectatat
gagctcgecec
gceeegeceac
tggceeegge
gccgecagta
ttgttctata
acattatggc
ggtaccgtcc
ctcagacaac
gaatccttygt
atcgtaacca
ccggecettgt
atactggtgc
ctggtaacac
gagggcctga
ttcattttac
tcaaccttgc
gtcagctatt
acacttcagt
ttggtgagtc
ccecttctec
tttcacttac
atgtctctga
ctctggactg
ctaagacttt
ctaaggcegy
atgcagctgg
tttctatttc

Page 180

tgtaggtggc
tagacttgga
cggatccgaa
tggagatgcc
getgeecgeg
tgccggeggt
tcatccaacc
tcggeageca
ttecgeecgt
ccecgatact
taatttatca
tgctgetecy
cactgaagca
gcttgtgecey
tactaccacg
ccagcectggt
aggctggege
catgctttge
ccttggettg
gaacacacgt
tggcactgcet
agggactaat
tgatacgctt
ttattctcgc
cgagaacgct
ccgtgrtgtce
tgeteectet
agcagctgag
taccgtgaca
gtctaaagtc
ctetgttctg
ctacccttat
tcaccgtgta

tgctgtcggt

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



gtcctecgeac

gctcacactt

ttccaatcaa

tacccgggag

cactaatgac

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

<220>
<223>

<400>

151
899
PRT

ctcactctge gttggecget ttagaggaca ctgttgacta tcctgctegt
ttgatgattt ctgccctgag tgccgtacac tcggecttca gggttgtget
ctgttgctga gctacagcgt cttaaaatga aggtgggtaa aactcgggag

agaatctata ttttcaaggg cccggcggag gtagtcacca tcatcaccat

cggt

artificial

Aa sequence of fusion protein

eolf-seql

[sNAPTike-proTEV1-HEV.C-proTEV2-Histag]

151

Arg Ser Asp Lys Asp Cys Glu Met Lys
1 5

Leu

Lys

Ala

Ala

65

Pro

Arg

Ile

Ala

Pro

145

Gly

Leu

Gly

Leu

Pro

50

Trp

val

Gln

Ser

Ala

130

cys

Gly

Gly

Lys

Leu
35

Leu
20

Gly

Ala Ala

Leu

Pro

val

Tyr

115

val

His

Leu

Lys

Asn

Ala

Leu

100

Gin

Lys

Arg

Ala

Pro
180

Glu

Lys

val

Ala

Leu

85

Trp

Gln

Thr

val

val

165

Gly

Leu

Gly

Leu

Tyr

70

His

Lys

Leu

Ala

val

150

Lys

Leu

Ser

Thr

Gly

55

Phe

His

leu

Ala

Leu

135

Ser

Glu

Gly

Gly

ser

40

Gly

His

Pro

Leu

Ala

120

Ser

Ser

Trp

Pro

cys

25

Ala

Pro

GlIn

val

Lys

105

Leu

Gly

Ser

Leu

Ala
185

Arg Thr Thr
10

Glu

Ala

Glu

Pro

Phe

90

val

Ala

Asn

Gly

Leu
170

Gln

Asp

Pro

Glu

75

Glin

val

Gly

Pro

Ala

155

Ala

Gly

Ala

Leu

60

Ala

Gln

Lys

Asn

val

140

val

His

Gly Ile Gly

Page 181

Leu

Leu

val

45

Met

Ile

Glu

Phe

Pro

125

Pro

Gly

Glu

Ala

ASp

His

30

Glu

GlIn

Glu

Ser

Gly

110

Ala

Ite

Gly

Gly

Pro
190

ser

15

Glu

val

Ala

Glu

Phe

95

Glu

Ala

Leu

Tyr

His

175

Gly

Pro

Ile

Pro

Thr

Phe

80

Thr

val

Thr

Ile

Glu

160

Arg

Ser

2580
2640
2700
2760
2774



Leu

Met

Phe

225

Ala

Gly

Pro

Ala

Ala

305

Ser

ASp

Arg

Gly

Leu

385

Tyr

val

GIn

Thr

Gly

phe

210

Leu

Gly

Gly

Tyr

Gly

290

Trp

Ala

Thr

Gln

Thr

370

Gln

Ala

Pro

Thr

Phe

Gln

Gly

Ile

275

Ala

Arg

Pro

val

Tyr

Asn

Asp

GlIn

Asn

Thr

435

val

Gly

Cys

Leu

Pro

Phe

260

His

Gly

Asp

Ala

Pro

340

Asn

Leu

Gly

TYr

Ala

420

Thr

Arg

Ser

Ser

Phe

Ser

245

Trp

Pro

Ala

Gin

Gly

val

Leu

val

Thr

Thr

Ile

Glu

val

Leu

230

Gly

Gly

Thr

Arg

Ser

310

Ala

Pro

Ser

l.eu

Asn

390

val

Gly

Pro

Leu

Asn

His

215

val

Arg

Asp

Asn

Pro

295

GIn

Ser

ASpP

Thr

Tyr

375

Thr

val

Gly

Thr

val
455

Leu

200

Gly

Phe

Arg

Arg

Pro

280

Arg

Arg

Pro

val

Ser

360

Ala

His

Arg

Tyr

ser

440

Glin

Tyr

Asp

Leu

Arg

Ile

265

Phe

Gin

Pro

Leu

345

Pro

Ala

Ile

Ala

Ala

425

val

Pro

eolf-seql

Phe Gln Ser

Ala

Pro

ASp

Ala

Pro

Ala

Thr

330

Ser

Leu

Pro

Met

Thr

410

Ile

ASp

Thr

Met

235

Arg

Ser

Pro

Ala

Thr

315

Ala

Arg

Thr

Leu

Ala

395

Ile

Ser

Met

Met

220

L.eu

Arg

GIn

Asp

Arg

300

Ser

val

Gly

Ser

ser

380

Thr

Arg

Ile

Asn

Gly Ile Ala

460

Page 182

Asp

Arg

Pro

Ser

Pro

Ile

285

Pro

Ala

Ala

Ala

Thr

365

Pro

Glu

Tyr

ser

ser

445

Ser

Ile

Ser

Ala

Gly

Phe

270

Pro

Leu

Arg

Pro

Ile

350

Ile

Leu

Ala

Arg

Phe

430

Ile

Glu

Asnh

Arg

Pro

Gly

Ala

Ala

Gly

Arg

Ala

335

Leu

Ala

Leu

Ser

Pro

415

Trp

Thr

Leu

Asn

Ala

Pro

240

Ala

Leu

Ala

Ser

320

Pro

Arg

Thr

Pro

Asn

400

Leu

Pro

Ser

val



Tle

465

Glu

Leu

Thr

Asn

Ser

545

Thr

Thr

Asn

Ser

Gly

ASp

va'l

Pro

val

Pro

Thr

Cys

Gly

Leu

530

Ala

Thr

Asn

Leu

Ala

610

Glu

Lys

val

Ser

Leu

690

Ser

val

ser

Ser

Ile

Ala

515

Thr

Arg

Thr

Gly

Ala

595

Gly

Pro

Gly

Ile

Pro

675

Trp

Ser

Ala

Glu

Gly

His

500

Leu

Pro

His

Ala

val

580

Asp

Gly

Thr

Ite

Gln

660

Ala

Leu

Thr

Thr

Arg

val

485

Gly

Gly

Gly

Lys

Ala

565

Gly

Thr

Gln

val

Ala

645

Asp

Pro

Ser

Asn

Gly

Leu

470

Ala

Ser

Leu

ASn

l.eu

550

Thr

Glu

Leu

lLeu

Lys

Ite

Tyr

ser

Leu

Pro

710

Ala

His

Glu

Pro

Leu

Thr

535

Arg

Arg

val

Leu

Phe

615

Leu

Pro

Asp

Arg

Thr

695

Met

Glin

Tyr

Glu

vai

520

Asn

Arg

Phe

Gly

Tyr

His

ASN

Pro

680

Ala

Tyr

Gly

Arg

Glu

Asn

505

Phe

Thr

Gly

Met

Arg

585

Gly

Ser

Thr

Asp

Gln

665

Phe

Ala

val

val

eolf-seql

Asn GIn Gly

Ala

490

Ser

Ala

Arg

Pro

Lys

Gly

Leu

Arg

ser

Ile

650

His

Ser

Glu

ser

475

Thr

Tyr

Leu

val

Asp

Asp

Ile

Pro

Pro

val

635

Asp

Glu

val

Tyr

Asp
715

Ser

Thr

Glu

ser

540

Gly

Leu

Ala

Thr

val

620

Glu

Leu

Gin

Leu

Ser Arg Ser

730
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Trp

Gly

Asn

l.eu

525

Arg

Thr

His

Leu

Glu

605

val

Asn

Gly

Asp

val

Leu

Arg

Leu

Thr

510

Glu

Tyr

Ala

Phe

Thr

590

Leu

Ser

Ala

Glu

Arg

Ala

Thr

Thr

Asp

ser

val

495

Pro

rPhe

Ser

Glu

Thr

575

Leu

Ite

Ala

Gln

ser

655

Pro

Asn

Thr

phe

Trp

val

480

Met

Tyr

Arg

Ser

Leu

560

Gly

Phe

Ser

AsSn

GIn

640

Arg

Thr

Asp

TYyr

val

720

Ser



Lys

Lys

Ala

Ser

785

Ser

val

val

Cys

Glu

865

Gly

His

val

Thr

AsSp

Thr

Gly

Asp

850

Leu

Glu

His

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

atgaaactat gtattctact tgcagttgtt gcgttcgtag gattgtcett a

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

<220>

<223>

<400>

Thr

phe

755

Thr

Gln

Tyr

val

Tyr

835

Thr

Glin

Asn

His

152
51
DNA

Leu

740

Phe

Thr

Ile

Thr

Leu

820

Pro

Leu

Arg

Leu

Asp

val

Lys

Leu

Thr

805

Ala

Ala

Gly

L.eu

Tyr
885

artificial

Gly

Leu

Ala

Ile

790

Asn

Pro

Arg

Leu

Lys

870

Phe

Arg

Pro

Gly

Glu

Leu

His

Ala

Gln

855

Met

Glin

Pro

Leu

760

Tyr

Asn

Gly

Ser

His

840

Gly

LyS

Gly

Leu

745

Arg

Pro

Ala

ser

Ala

825

Thr

Cys

val

Pro

eolf-seql

Met Thr Ile

Gly

Tyr

Ala

Gly

810

leu

phe

Ala

Gly

Gly

DNA encoding biPlike sequence

152

153
17
PRT

artificial

153

Amino acid of BIPlike sequence

LYS

Asn

Ala

ASp

Phe

Lys

Gly

Leu

Tyr

780

His

val

Ala

AsSD

Gln

860

Thr

Gly

Page 184

Gln

Ser

765

Asn

Arg

Ser

Leu

Phe

845

Ser

Arg

Ser

Glin

750

pPhe

Thr

val

Ile

Glu

830

Cys

Thr

Glu

His

Tyr

Trp

Thr

Cys

Ser

815

Asp

Pro

val

Tyr

His
895

Ser

Glu

Ala

Ile

800

Ala

Thr

Glu

Ala

Pro

880

His



eolf-seq

1

?et Lys Leu Cys ITe Leu Leu Ala val val Ala phe val Gly Leu Ser

Leu

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

<220>
<223>

154
DNA

2047

5

N gene

<400> 154
tcgegageta

tccttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeea
agcttcaccce
tcatatcagce
gctctecageg
ggagctgtag
ggtcatagac
ggtggcggat
aaccaacgta
cagaatggag
aatactgcgt
cgaggccagg
cgaagagcta
tggtacttct
gaaggcatcg
acccegcaate
cctaagggcet
tcacgtagtc
gctcgaatgg
aaccagcttg

aagaagtctg

gcaccatgaa
cagctctggce
ttgggaagtt
aaggaacttc
ctgageeect
ttgaggaatt
gccaggtect
aacttgctgce
gaaatcctyt
gtggctatga
ttggaaagcc
ccgaaaacct
gtgcecectcg
gtcgcaatgg
cttggttcac
gcgttccaat
cccgacgagt
attacctagg
tatgggttgc
ctaataacaa
tctacgcaga
gcggtaattc
ccagcggagg
agagcaaagt

ctgctgaggce

Artificial Sequence

actatgtatt
aagatctgac
ggaactgagt
tgctgetgat
catgcaagec
tccagteccc
gtggaaattg
attggccggt
gceccatcectyg
aggaggactg
tgggctgggt
gtacttccag
cattacattt
tgcaaggcca
agctctcact
caacaccaat
tcgtggtggt
aactggccca
aactgaggga
tgctgecacce
gggaagcaga
aagaaattca
tggtgaaact
trctggtaag

atctaagaag

10

ctacttgcag
aaagactgeg
ggatgcgage
gcagttgaag
acagcctgge
gcccttcace
ctgaaggtgg
aaccccgcag
atcccttgte
gcagttaagg
cctgetggta
agcgatatct
ggtggaccta
aagcagcgec
cagcatggca
agtggtccag
gacggcaaaa
gaagccteac
gccttgaata
gtgctacaac
ggcggeagte
actcctggea
gccctegege
ggccageaac

cctegecaaa

ttgttgegrt
aaatgaaaag
aaggattgca
ttccagcacc
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctgcet
taggcegegec
ctgataatgg
cagattcaac
gacctcaagg
aggaggaact
atgaccaaat
tgaaggagct
ttcettacgg
cacctaagga
ttcctcaagg
aagcectettce
gcagtaggggy
tattgcetget
agcagggeca

agcgtactgce

Page 185

15

cgtaggattg
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcc
ggctcatgaa
agggtcccta
accccaatca
Tgacaataac
tttacctaat
tagattccct
tggctactac
cagcecctaga
cgctaacaag
ccacattggc
aacaacattyg
tcgetectea
aaattctcct
agacagattg
aactgtcact

cacaaagcag

nucleotide sequence of a SNAP construct containing the SARS virus

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



tacaacgtca
gaccaagacc
gctccaagtg
ggaacatggc
gacaacgtca
cctaagaagg
aagcagcecca
cagaattcca
tttcaaggge
caagctt
<210>

<211>

<212>

<213>

<220>
<223>

155
674
PRT

N ge

<400> 155

Ser Arg Ala
1

Phe val Gly

Glu Met

Cys
35

Leu Ser

50

Gly

Gly Thr

65

Ser

Leu Gly Gly

Tyr Phe His

His Pro

115

His

Lys Leu Leu

130

ctcaagcatt
taatcagaca
cctetgeatt
tgacttatca
tactgctgaa
acaagaagaa
ctgtgactct
tgagtggagc
€CggCggang

ne

Ser Thr

Leu Ser

20

Lys Arg

Glu

Cys

Ala Ala

Met

Leu

Thr

Gln

ASp

cggcagacgt
gggaactgat
cttcggaatg
tggagccatt
caagcacatt
gaagactgat
tcttectgeg
ttctgctgat

tagtcaccat

Arcificial sequence

Amino acid sequence of a

Lys Leu

Pro Thr

Thr Leu

40

Gly Leu

55

Ala val

70

Glu
85

Pro

Gin
100

Pro
Phe

val

Lys val

Pro

Glu

Glin

val

et Met

Ite

Ala

Glu
120

Gin

rhe

eolf-seql

ggtccagaac
tacaagcatt
tcacgcattg
aagttggatg
gacgcataca
gaagctcagc
gctgacatgg
tcaactcagg

catcaccatc

agacccaggg
ggccgcagat
gcatggaagt
acaaggaccc
aaacattccc
ctttgccgea
atgatttctc
ccccgggaga

actaatgacc

aaatttcggt
tgcacagttc
cacaccttcg
acagttcaag
accaacagag
gagacaaaag
Cagacaactt

gaatctatat

ggtgcggeeg

1560
1620
1680
1740
1800
18606
1920
1980
2040
2047

SNAP construct containing the SARS virus

Ile
10

Cys Leu

Ala Ala

25

Leu

ASp Ser Pro

His Glu Tle

Glu val Pro

75

Ala
90

Glin Thr

Glu Glu phe

105

ser Phe Thr

Gly Glu val

Leu Ala val

Arg Ser Asp

30

Leu Gly

45

Lys

Lys Leu Leu

60

Ala Pro Ala

Ala Trp Leu

Pro val Pro

110

Gin val

125

Arg

Ile
140

ser Tyr

Page 186

val Ala

15

Lys Asp

Leu Glu
Gly Lys

val
80

Ala

Asn Ala

95

Ala Leu

Leu

Trp

Gln Gin



Leu

145

Ala

val

Lys

Leu

Glu

AsSn

Thr

Arg

Leu

val

305

Arg

Leu

Ser

Glu

Asn

385

Pro

Ala

Leu

ser

Glu

Gly

210

Asn

GlIn

AsSp

Arg

Thr

290

Pro

Arg

Ser

Leuy

Lys

Ala

Ser

Ser

Leu

Arg

Asn

Pro

275

Gln

Ile

Ala

Pro

Pro

355

Ala

Ash

Gly

l.eu

Gly

Ser

180

Leu

Ala

Tyr

Ser

Asn

260

Gin

His

Asn

Thr

AYg

340

Tyr

ieu

Ala

rhe

Ala

Asn

165

Gly

Leu

Gly

Phe

Ala

245

Gin

Gly

Gly

Thr

Arg

325

Trp

Gly

Asn

Ala

Tyr
405

Ala

Ala

Ile

Gin

230

Pro

Asn

Leu

Lys

AsSn

310

Arg

Tyr

Ala

Thr

Thr

390

Ala

Asn

val

val

His

Arg

Gly

Pro

Glu

295

ser

val

rhe

Asn

Pro

375

val

Glu

Pro

Pro

Gly

Glu

200

Ala

ASp

Ile

Gly

Asn

280

Glu

Gly

Arg

Tyr

Lys

Leu

Gly

Ala

Ile

Pro

Ile

Thr

Leu

Pro

Gly

Tyr

345

Gly

Asp

Gln

Ser

eolf-seql
Ala Thr Ala

Leuy

170

Tyr

His

Gly

Ser

Phe

250

Asn

Thr

Arg

ASp

Gly

Ley

Gly

His

Ley

Arg
410

155

Ile

Gly

Arg

Ser

Asp

235

Gly

Gly

Ala

Phe

Asp

315

Asp

Gly

Ile

Ile

Pro

395

Gly

Pro

Gly

Leu

Leu

220

Asn

Gly

Ala

Ser

Pro

300

GIn

Gly

The

va'l

Gly
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Ala

Ccys

Gly

Gly

Pro

Arg

Trp

Arg

ile

Lys

Gly

Trp

Thr

Gly

Ser

val

His

Ley

190

Lys

Gly

Pro

Thr

Pro

270

Phe

Gly

Gly

Met

Pro

350

val

AFrg

Thr

Glin

Pro

Gly

Gln

AsSp

255

Lys

Thr

Gin

Tyr

LyS

Glu

Ala

Asn

Thr

Ala
415

Thr

160

val

val

Gly

Ser

Ser

240

Ser

Gin

Ala

Gly

Tyt
320

Thr

Pro

Leu

400

Ser



Ser

Gly

Glu

Ser

465

Lys

Ala

Glu

Thr

Ser

545

Gly

Pro

Tyr

Thr

val

625

GlIn

Glu

His

Arg

Ser

Thr

450

Lys

Lys

Thr

Gln

Asp

530

Ala

Thr

Glin

Lys

Asn

Asn

His

Ser

Ser

435

Ala

val

sSer

Lys

Thr

515

TJyr

Phe

Trp

Phe

Thr

595

Glu

Leu

Ser

Leu

ser

420

Arg

Leu

Ser

Ala

GIn

500

Gln

Lys

Phe

Leu

Ala

Leu

Met

Tyr
660

Ser

Gly

Ala

Gly

Ala

485

Tyr

Gly

His

Gly

Thr

565

Asp

Pro

Gln

Pro

Ser

645

Phe

Arg

Asn

Leu

Lys

Glu

Asn

Asn

Trp

Met

550

Tyr

Asn

Pro

Pro

Ala

630

Gly

Gln

Ser

Ser

Leu

455

Gly

Ala

val

Phe

Pro

535

Ser

His

val

Thr

Leu

615

Ala

Ala

Gly

Arg

Pro

440

lLeu

Gin

Ser

Thr

Arg

Gly

Ile

Glu

600

Pro

AsSpP

Ser

Pro

Gly

Ala

Ley

Gln

Lys

GIn

505

Asp

Ile

Ile

Ala

Leu

585

Pro

GiIn

Met

Ala

eolf-seqi
Asn Ser Arg

Arg

Asp

Gln

Lys

Ala

Gin

Ala

Gly

Ile

570

Leu

Lys

Arg

Asp

650

Gly

Met

Arg

Glin

475

Pro

Phe

Asp

Gin

Met

555

Lys

Ash

Lys

Glin

Ala

L.eu

460

Gly

Arg

Gly

Leu

Phe

540

Glu

Leu

Lys

Asp

Lys

Phe

Thr

Ser
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AsSn

Ser

445

Asn

GlIn

GIn

Arg

Ile

525

Ala

val

Asp

His

Lys

605

Lys

Ser

Gln

His

ser

430

Gly

Gln

Thr

Lys

Arg

510

Arg

Pro

Thr

ASp

Ile

590

Lys

Gln

Arg

Ala

His
670

Thr

Gly

Leuy

val

Gln

Ser

Pro

575

Asp

Lys

Pro

Glin

Pro

655

His

Pro

Gly

Glu

Thr

480

Thr

Pro

Gly

Ala

Ser

560

Asp

Ala

Lys

Thr

Leu

640

Gly

His



<210> 156

<211> 1357

<212> DNA

<213> Artificial Sequence
<220>

<223>

eolf-seql

S gene receptor binding domain

<400> 156
tcgcgagcta gcaccatgaa actatgtatt

tccttaccta cagctctgge aagatctgac

gattcaccac ttgggaagtt ggaactgagt

ctactgggaa aaggaacttc tgctgctgat

cttggaggtc ctgagcccct catgcaagec

cctgaggceca ttgaggaatt tccagtccecc

agcttcaccc gccaggtcct gtggaaattg

tcatatcagc aacttgctge attggecggt

gctctcagecg gaaatcctgt geccatcctg

ggagctgtag
ggtcatagac

gtggctatga aggaggacty
tgggctgggt

gtacttccag

ttggaaagee

ggtggcggat
gaagtgttta

ccgaaaacct

acgccactaa gttccccage

aattgcgtgg ccgactactc tgtgetcetac

tacggagttt ccgctacaaa gctgaacgac

tttgtggtca agggagacga tgttcgccag

gactacaact ataaactgcc agacgatttc

aatatcgacg ctaccagtac aggaaactac

aagttgaggc cattcgaacg cgacatctca

tgtacaccce ctgecctgaa ctgctactgg

actggcatcg gctaccaacc ctacagagtce

cctgccacag tcccgggaga gaatctatat

catcaccatc actaatgacc

ggtgcggcecg

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

<220>
<223>

157
444
PRT
Artificial Sequence

ctacttgeag
aaagactgceyg
ggatgcgagce
gcagttgaag
acageetggce
gcectteacc
ctgaaggtgg
aaccccgceag
atcccttgtc
gcagttaagg
cctgetggta
agcgatatca
gtttacgctt
aacagcactt
ctgtgcttca
attgceccty
atgggctgtg
aattacaagt
aacgtccctt
ccactcaacy
gttgtgctct
tttcaagggce

caagctt

S gene receptor binding domain.

<400> 157

ttgttgegtt
aaatgaaaag
aaggattgca
ttccageacce
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagcetge
acagagtcgt
agtggctget
taggcgegec
ccaacctctyg
gggagcgtaa
tctittccac
gcaacgtgta
gacagaccgg
tcetggectg
accgttacct
tctecectga
actacggttt

ctttcgagtt

€cggeggagy

page 189

cgtaggattg
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcec
ggctcatgaa
agggtcccta
teettteggt
gaaaatctca
cttcaagtgt
cgctgatage
cgttatcget
gaacactcgt
gcgccacggt
cggtaageca
ctataccaca
gctcaacgcet

tagtcaccat

Nucleotide sequence of a SNAP construct containing the SARS virus

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

1620
1080
1140
1200
1260
1320
1357

Amino acid sequence of a SNAP construct containing the SARS virus



ser

Phe

Ccys

leu

Gly

65

Leu

Tyr

His

LYS

teu

145

Ala

val

LYys

Leu

Glu

225

Glu

Lys

Arg

val

Glu

ser

50

Thr

Gly

phe

His

Leu

130

Ala

Leu

Ser

Glu

Gly

Asn

val

Lys

Ala

Gly

Met

35

Gly

Ser

Gly

His

Pro

115

Leu

Ala

Ser

ser

Leu

Phe

Ile

Ser

lLeu

20

Lys

Cys

Ala

Pro

Glin

100

val

Lys

Leu

Gly

Ser

180

Leu

Ala

Tyr

Asn

ser
260

Thr

ser

Arg

Glu

Ala

Glu

85

Pro

Phe

val

Ala

Asn

165

Gly

Leu

Gly

Phe

Ala

245

Asn

Met

Leu

Thr

Glin

Asp

70

Pro

Glu

Glin

val

Ala

Ala

Ile

Gln

230

Thr

Cys

Lys

Pro

Thr

Gly

55

Ala

Leu

Ala

Gln

val

val

Gly

ser

Lys

val

Leu

Thr

Ley

40

Leu

val

Met

Ile

Glu

120

Phe

Pro

Pro

Gly

Glu

200

Ala

ASp

phe

Ala

Cys

Ala

25

ASpP

His

Glu

Gln

Glu

105

ser

Gly

Ala

Gly

Gly

Pro

Ile

Pro

Asp
265

eolf-seql
Ile Leu Leu

10

Leu

Ser

Glu

val

Ala

90

Glu

Phe

Glu

Ala

Leu

170

Tyr

His

Gly

Thr

Ser

250

Tyr

Ala

Pro

Ile

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Ser

Asn

235

val

Ser

Arg

Leu

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Leu

Tyr

val

page 190

Ala

Ser

Gly

45

Leu

Pro

Trp

val

Gln

125

Ser

Ala

cys

Gly

Cys

Ala

Leu

val

Asp

30

Lys

lLeu

Ala

Leu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Pro

Trp

Tyr
270

val

15

Lys

Leu

Gly

Ala

Asn

95

Ala

L.eu

Gln

Lys

Pro

Gly

rhe

Glu

255

ASTH

Ala

ASp

Glu

LysS

val

80

Ala

Leu

Trp

Gin

Thr

160

val

val

Gly

ser

Arg

ser



Phe
275

Thr Phe

Asn Leu

290

ASp Asp

Asp Tyr Asn

Trp Asn Thr

Lys Tyr Arg

355

Ile Ser Asn

370

Ala
385

Leu Asn

Thr Gly Ile

Leu Leu Ash

Gly Gly

435

Pro

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

<220>
<223>

158
2023
DNA

Ser Thr

pPhe

cys

val Arg

Phe

Ser

Gln

Lys Cys

280

Asn val

295

ITe Ala

310

Tyr LyS

Arg Asn
Tyr Leu
val Pro
Cys Tyr
Gly Tyr

Ala
420

Pro

Gly Gly

Leu

Ile

Arg

Phe

Ala

Ser

Pro Asp

Asp Ala
His

Gly

Ser
375

Pro
Pro Leu
Pro Tyr
Thr val

His
440

His

Artificial Sequence

coronavirus N gene

<400> 158
tcgegageta

tccttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca

agcttcaccc

gcaccatgaa
cagctctggce
ttgggaagtt
aaggaacttc
ctgagcccct
ttgaggaatt

gccaggtect

actatgtatt
aagatctgac
ggaactgagt
tgctgctgat
catgcaagce
tccagtecce

gtggaaattg

Tyr

Tyr

Pro

Asp

Thr

345

Lys

Asp

Asn

Arg

Pro

425

His

eolf-seql

Ala Asp

Gln
315

Gly

Phe
330

Met

Ser Thr

Leu Arg

Gly Lys

Asp Tyr

val val

410

Gly Glu

His His

ctacttgcag
aaagactgcg
ggatgcgage
gcagttgaag
acagcctgge

gcccttecace

ctgaaggtygg

Gly val ser

Ala Thr

285

Ser Phe val

300

Thr Gly val

Gly Cys val

Gly Asn Tyr

350

Phe Glu

365

Pro

Pro Thr

380

Cys

Gly Phe Tyr

val Leu Ser

Asn Leu Tyr

430

His

ttgrtgegtt
aaatgaaaag
aaggattgca
ttccagcacce
ttaacgcata
atcctgtgtt

tcaagtttgg

Page 191

Lys Leu

val

Lys

Ala
320

Ile

Leu Ala

335

Asn Tyr

Arg Asp
Pro

Pro

Thr
400

Thr

Phe Glu

415

Phe Gln

Nucleotide sequence of a SNAP construct containing the human

cgtaggattyg
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt

60
120
180
240
300
360
420



tcatatcagc
gctetcageg
ggagctgtag
ggtcatagac
ggtggcggat
gctgtttect
cgtaatccaa
caacacggga
tctaccectg
aatggaatta
gcagcactcc
actgatgctc
caattcgege
agtcaatcat
ggttcaagat
gtaggaggtg
aaagtaaagc
aagatgcgcec
cgcggaccag
gaggacccac
atgtcgcaat
cttecggtaca
gagcttcttg
aaggcaccaa
caaggtagca
gatgttaaca
caccatcatc
<2310>
<211>
<212>
<213>

<220>
<223>

158
666
PRT

aacttgctge
gaaatcctgt
gtggctatga
ttggaaagcc
ccgaaaacct
ttgccgataa
aaccacgagc
aagtccctct
cgcaaaatgc
agcaactyggc
cattcecggge
cttcaacttt
ccggtactaa
cttcaagagc
caggaaactc
atctacttta
aatcgcagcec
acaagcgeac
gagacctcca
gttggcccca
ttaaacttac
gtggagccat
agcaaaatat
aagaagaatc
tcactcagceg
ctgatggccec

accatcacta

attggccggt
gceceatectg
aggaggactg
tgggctgggt
gtacttccag
caatgatata
tgcaccaaat
tacctttceca
tgggtattgg
tecccaggtgg
tgttaaggat
tgggacgcgg
acttcctaaa
ctctagerta
taccecgegge
ccttgatctt
aaaagtaatc
ttccaccaaa
gggaaacttt
aattgctgag
ccatcagaac
taaacttgac
tgatgcctac
aacagaccaa
cactcgcacc
gggagagaat
atgaccggtyg

Artificial Sequence

coronavirus N gene.

<400> 159

ger Arg Ala Ser ghr Met Lys Leu Cys Ile Leu Leu Ala val
10

eolf-seql

aacccegeag
atcccttgtce
gcagttaagg
cctgctggta
agcgatatcyg
acaaatacaa

aacactgtct

cctgggcagg
cggagacagg
tacttctact
ggcatcgttt
aaccctaaca
aacttccaca
agcagaaact
acttctccag
ctgaacagac
actaagaaag
agtttcaaca
gotgatcttc
cttgctccta
aatgatgatc
ccaaagaatc
aaaaccttec
atgtctgaac
cgtccaagtg
ctatattttc

cggecgeaaqg

ctacagctgce
acagagtcgt
agtggctgcet
taggcgegcec
catceccctge
acctatctcg
cttggtacac
gtgtacctct
acagaaaaat
acactggaac
gggtccatga
atgattcagc
ttgaggggac
cttccaggtc
gtccatctgy
tacaagccct
atgctgctgce
tggtgcaggce
aattgaataa
cagccagtgce
atggcaacce
ccaactacaa
ctaagaagga
ctccaaagga
ttcagectgg

aagggcccgg
ctt

Page 192

cgtgaaaact
ttcatctice
ggctcatgaa
agggtcccta
tgcacctegt
aggtagagga
tgggcttace
taatgccaat
taataccggg
tggacccgaa
agatggcgec
tattgttaca
tggaggcaat
tagttcacaa
aatcggagca
tgagtctgge
tgctaaaaat
ttttggtctt
actcggcact
ttttatgggt
tgtgtacttc
taagtggttg
aaagaaacaa
gcagegtgtg
tccaatgatt

cggaggtagt

Amino acid sequence of a SNAP construct containing the human

val Ala
15

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2023



Phe

Cys

Leu

Gly

65

Leu

Tyr

His

Lys

Leu

145

Ala

val

Lys

Leu

Glu

Ala

Arg

val

val

Glu

Ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Leu

ser

Glu

val

Gly

Ser

Gly

Met

35

Gly

ser

Gly

His

Pro

115

Leu

Ala

ser

ser

Leu

Ser

Arg

Leu

20

Lys

Cys

Ala

Pro

Gln

100

val

Lys

Leu

Gly

Ser

180

Leu

Ala

Tyr

Phe

Gly

Tyr

Ser

Arg

Glu

Ala

Glu

85

Pro

Phe

val

Ala

AsSn

165

Gly

Leu

Gly

Phe

Ala

245

Arg

Thr

Leu

Thr

GIn

ASp

70

Pro

Glu

Gln

val

Gly

Pro

Ala

Ala

Ile

Gln

230

ASp

Ash

Gly

Pro

Thr

Gly

55

Ala

Leu

Ala

GIn

Lys

135

Asn

val

val

His

Asn

Pro

Leu

Thr

Leu

40

Leu

val

Met

Ile

Glu

120

pPhe

Pro

Pro

Gly

Glu

200

Ala

Asp

Asn

Lys

Thr
280

Ala

25

Asp

His

Glu

Gln

Glu

105

ser

Gly

Ala

Ile

Pro

Ile

ASD

Pro

265

Glin

eolf-seql

reu Ala
Ser Pro
Glu Ile

val Pro
75

Ala Thr
90

Glu Phe
Phe Thr
Glu val

Ala Thr
155

Leu Ile
170

Tyr Glu
His Arg
Gly Ser
Ala ser

235

1le Thr
250

Arg Ala

His Gly

Arg

Leu

Lys

60

Ala

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Pro

ASn

Ala

Lys
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ser

Gly

45

Leu

Pro

Trp

val

Gln

125

Ser

Ala

Cys

Gly

Gly

Gly

Ala

Thr

Pro

val
285

Asp

30

Lys

Leu

Ala

lL.eu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Ala

Asn

Asn

270

Pro

Lys

Leu

Gly

Ala

ASnh

95

Ala

Lys

Arg

Ala

Pro

Gly

Pro

Leu

255

Asn

Leu

ASp

Glu

Lys

val

80

Ala

Leu

Trp

Gin

Thr

160

val

val

Gly

Ser

Thr

Thr



Phe

GIn

305

Asn

Thr

val

ser

Pro

Asp

Ser

465

Lys

Ala

l.eu

Ala

Pro

290

Asn

Gly

Gly

rp

Arg

370

Thr

GIn

Ser

Gly

Leu

450

Gln

Met

Phe

Gin

Glu

530

l.eu

Pro

Ala

Ite

Pro

val

355

Asn

Lys

Ser

Ser

Pro

435

Leu

Pro

Arg

Gly

l.eu

515

Leu

Thr

Gly

Gly

LysS

Glu

340

His

Pro

Leu

Ser

GlIn

420

Ser

Asnh

LysS

His

Leuy

500

AsSn

Ala

His

Gin

Tyr

Gin

325

Ala

Glu

Asn

Pro

Ser

405

Gly

Gly

Arg

val

Lys

485

Arg

Lys

Pro

Gln

Ala

ASp

Asn

Lys

390

Arg

Ser

Ile

Leu

Ile

470

Arg

Gly

Leu

Thr

Asn
550

val

295

Arg

Ala

Leu

Gly

ASp

375

Ash

Ala

Arg

Gly

Thr

Thr

PO

Gly

Pro

Arg

Pro

Pro

Ala

360

Ser

Phe

ser

Ser

Ala

440

Ala

Lys

Ser

Gly

Thr

520

Ser

Asp

Leu

Glin

Arg

Phe

345

Thr

Ala

His

Ser

Gly

val

Leu

Lys

Thr

Ala

AsSp

eolf-seql

Asn Ala Asn

Asp

Trp

Arg

Asp

Ile

ITe

Leu

410

Asn

Gly

Gluy

Asp

Lys

490

Ley

Asp

Phe

His

Arg

315

Tyr

Ala

Ala

vali

Glu

395

Ser

Ser

Gly

Ser

Ala

475

Ser

Gln

Pro

Met

Gly
555

300

Lys

Phe

val

Pro

Thr

380

Gly

Arg

Thr

Asp

Gly

Ala

Phe

Gly

Arg

Gly

540

Asn
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Ser

Ile

Tyr

Lys

Ser

365

Gln

Thr

Asn

Arg

Leu

445

Lys

Ala

Asn

AsSn

Trp

525

Met

Pro

Thr

Asn

Tyr

350

Thr

Phe

Gly

Ser

val

Ala

Met

Phe

510

Pro

Ser

val

Pro

Thr

Thr

335

Gly

rhe

Ala

Gly

ser

415

Thr

Tyr

Lys

Lys

val

495

Gly

Gin

Gln

Tyr

Gly

Pro

Asn

400

Arg

Ser

Leu

Gln

Asn

480

Gln

ASp

Phe

phe
560



eolf-seql

Leu Arg Tyr Ser Gly Ala Ile Lys Leu Asp Pro Lys Asn Pro Asn Tyr
565 570 575

Asn Lys Trp Leu Glu Leu teu Glu GIn Asn Ile Asp Ala Tyr Lys Thr
580 585 530

Phe Pro Lys Lys Glu Lys Lys Gin Lys Ala Pro Lys Glu Glu Ser Thr
595 600 605

Asp GIn Met Ser Glu Pro Pro Lys Glu GIn Arg val GIn Gly ser Ile
610 615 620

Thr GIn Arg Thr Arg Thr Arg Pro Ser val Gln Pro Gly Pro Met Ile
625 630 635 640

Asp val Asn Thr Asp Gly Pro Gly Glu Asn Leu Tyr phe Gln Gly Pro
845 650 655

Gly Gly Gly Ser His His His His His His
660 665

<210> 160
<211> 3055
<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleotide sequence of a SNAP construct containing the human
coronavirus $S1 gene.

<400> 160

atgaagttat gcatattact ggccgtcgtg gecttigttg gecteteget cgggagatct 60
gtagggccag attctgttaa gtctgcttgt attgaggttg atatacaaca gactttcttt 120
gataaaactt ggcctaggcec aattgatgtt tctaaggcetg acggtattat ataccctcaa 180
ggccgtacat attctaacat aactatcact tatcaaggtc tttttcccta tcagggagac 240
catggtgata tgtatgttta ctctgcagga catgctacag gcacaactcc acaaaagttg 300
tttgtagcta actattctca ggacgtcaaa cagtttgcta atgggtttgt cgtccgtata 360
ggagcagctg ccaattccac tggcactgtt attattagec catctaccag cgetactata 420
cgaaaaattt accctgcttt tatgetgggt tettcagttg gtaatttctc agatggtaaa 480
atgggeeget tcttcaatca tactctagtt cttttgcccg atggatgtgg cactttactt 540
agagcttttt attgtattct agagectcge tctggaaatce attgtcctge tggcaaticc 600
tatacttctt ttgccactta tcacactcct gcaacagatt gttctgatgg caattacaat 660
cgtaatgcca gtctgaactc ttttaaggag tattttaatt tacgtaactg cacctttatg 720
tacacttata acattaccga agatgagatt ttagagtggt ttggcattac acaaactget 780
caaggtgttc acctcttctc atcteggtat gttgatttgt acggeggcaa tatgtttcaa 840

page 195



tttgccacct
cgttctatce
ttaactttcce
tttaatgatt
tattcagttt
gttgaatgtg
cgtttggttt
aatgatttta
ctgattttgg
gctyggtccaa
ttagcgactg
aacaagtgct
aatcaatact
tataggaaac
gttgccatga
accaatagtg
ggcaattgceg
acagctgtag
tattattctg
gtcatctatg
cacatttctt
gattctacat
tettigtteg
acacctagta
tccattgett
agtataccca
aaagttactg
gaaatgaagc
cagggectge
gtgcctgecc
ctcaacgect
cacccagtgt
gtgaagttcyg

gceaccgeey

tgcctgttta
aaagtgatag
tgttggattt
tgtcacaact
cgtctttega
atttttcacc
ttaccaattg
cttgtagtca
attacttttc
tatcccagtt
ttcctcataa
ctegtettet
caccctgtgt
aactatctcc
ctgagcaatt
tttgccccaa
tggaatattc
gtgttcgaca
atgatggcaa
ataaagaaac
ctaccatgtc
atggcccect
tagaggactg
ctectcacace
ttaatcatce
ctaatttttc
ttgattgtaa
gcaccaccct
acgagatcaa
cagcecgecegt
actttcacca
tccagecagga
gagaggtcat

ccgtgaaaac

tgatactatt
aaaggcttgg
ttctgttgat
ccactgctca
agcaaaacct
tcrtctgtet
caattataat
aatatctcca
atacccactt
taattataaa
ccttactact
ttctgatgat
atccattgtc
acttgaaggt
acagatgggce
gctggaattt
cctctatyggt
gcagcgcettt
ctactactgt
taaaacccac
tcaatactcec
tcagacacct
caagttgcct
tcgeagtatyg
tattcaggtt
ctttggtgty
acagtacgcg
ggatagccct
gcrgetgggc
gctgggcgga
gcctgagacc
gagctttacc
cagctaccag

cgcectgage

eolf-seql

aagtattatt
gctgecttct
ggttatatac
tatgaatcct
tctggctcag
ggcacacctc
cttaccaaat
gcagcaattg
agtatgaaat
cagtcctttt
attactaagc
cgtactgaag
ccatccactg
ggtggctggc
tttggtatta
gctaatgaca
gtttcgggec
gtttatgatg
ttgegtgett
gctactctat
cgttctacgc
gttggtrgtg
cttggtcaat
cgetetgttc
gatcaactta
actcaggagt
cggcecgeacy
ctgggcaage
aaaggaacat
ccagagcecac
atcgaggagt
cgecaggtgce
cagctggecg

ggaaatcccg

ctatcattcec
acgtatataa
gcagagctat
tcgatgttga
ttgtggaaca
ctcaggttta
tgctttecact
caagcaactg
ccgatctcag
ctaatccecac
ctcttaagta
tacctcagtt
tgtgggaaga
ttgttgctag
cagttcaata
caaaaattgc
gtggtgtttt
cgtaccagaa
gtgttagtgt
ttggtagtgt
gatcaatgct
tcctaggact
ctetetgtge
caggtgaaat
atagtagtta
acattcagac
gcggaggtag
tggaactgtc
ctgccgecga
tgatgcagge
tccctgtgec
tgtggaaact
ccctggecgg

tgcccattct

pPage 196

tcacagtatt
acttcaaccqg
agactgtggt
atctggagtt
ggctgaaggt
taatttcaag
tttrtctgty
ttattctica
tgttagttct
atgtttgatt
cagctatatt
agtgaacget
cggtgattat
tggctcaact
tggtacagac
ctctcaatta
tcagaattgc
tttagttggc
tcetgtttet
tgcatgtgaa
taaacggcga
tgttaattcc
tcttcectgac
gcgettggea
ttttaaatta
aaccattcag
caaagactgc
tgggtgcgaa
cgccgtggaa
caccgectgg
agccctgeac
gctgaaagtyg
caatccegec

gatcccctge

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



eolf-seql
caccgggtgg tgtctagetC tggcgccgty gggggctacg agggeggget cgccgtgaaa 2940

gagtggctge tggcccacga gggecacaga ctgggcaage ctgggetgog tectgeagot 3000
ataggcgcege cagggtccct ggagcatcat catcatcatc attgatgacg ggecc 3055

<210> 161
<211> 1014
<212> PRT
<213> Artificial Seguence

<220>
<223> Amino acid sequence of a SNAP construct containing the human
coronavirus Sl gene.

<400> 161

Met Lys Leu Cys Ile Leu Leu Ala val val Ala phe val Gly Leu Ser
i 5 ' 10 15

Leu Gly Arg ;er val Gly Pro Asp ggr val Lys Ser Ala g%s Ile Glu
0

val Asp I;e Gin Gin Thr phe zge Asp Lys Thr Trp zgo Arg Pro Ile
3

Asp val ser Lys Ala Asp g;y ITe Ile Tyr Pro ggn Gly Arg Thr Tyr
50

Ser Asn Ile Thr Ile Thr Tyr GIn Gly Leu Phe Pro Tyr GIn Gly Asp
65 70 75 80

His Gly Asp Met ggr val Tyr Ser Ala g%y His Ala Thr Gly g?r Thr

Pro GIn Lys Leu Phe val Ala Asn Tyr Ser Gin Asp val Lys GIn Phe
100 1G5 110

Ala Asn Gly Phe val val Arg Ile Gly Ala Ala Ala Asn Ser Thr Gly
115 120 125

Thr val 1le TIle Ser Pro Ser Thr Ser Ala Thr Tle Arg Lys Ile Tyr
130 135 140

Pro Ala phe Met Leu Gly Ser Ser val Gly Asn Phe Ser Asp Gly Lys
145 150 155 160

Met Gly Arg Phe Phe Asn His Thr Leu val Leu Leu Pro Asp Gly Cys
165 170 175

Gly Thr Leu Leu Arg Ala Phe Tyr Cys Ile Leu Glu Pro Arg Ser Gly
180 185 190

Asn His Cys Pro Ala Gly Asn Ser Tyr Thr Ser phe ala Thr Tyr His
195 200 205
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Thr

Leu

225

Tyr

Thr

Leu

Thr

Ser

305

Leu

Ile

Ser

Lys

phe

385

Arg

Leu

Ile

Pro

Ser
465

Pro

210

ASn

Thr

Gln

Tyr

Ite

290

ASD

Thr

AsSp

Phe

Pro

370

Ser

Leu

Phe

Ala

iLeu

450

Gln

Ala

ser

Tyr

Thr

Gly

Lys

Arg

rphe

cys

Asp

355

Ser

Pro

val

Ser

Ser

435

Ser

Phe

Thr

Phe

Asn

Ala

260

Gly

Tyr

Lys

Leu

Gly

340

val

Gly

Leu

Phe

val

420

Asn

Met

Asn

Asp

Lys

Ile

245

G1In

Asn

Tyr

Ala

Ley

325

Phe

Glu

ser

Leu

Thr

405

Asn

cys

Lys

Tyr

cys

Glu

230

Thr

Gly

Met

Ser

Trp

ASp

Asn

Ser

val

Ser

390

Ash

ASp

Tyr

Ser

Lys

Ser

215

Tyr

Glu

val

Phe

Ile

295

Ala

Phe

Asp

Gly

val

375

Gly

Cys

Phe

Ser

Asp

Gln

Asp

pPhe

ASp

His

Gln

280

Ile

Ala

ser

Leu

val

360

Glu

Thr

Asn

Thr

Ser

440

Leu

Ser

Gly

ASh

Glu

Leu

265

Phe

Pro

Phe

val

Ser

345

TYyr

GTn

Pro

Tyr

cys

425

Leu

ser

Phe

eolf-seql

Asn

ey

Ile

250

Phe

Ala

His

Tyr

ASp

Glin

Ser

Ala

Pro

Asnh

410

Ser

Ile

val

Ser

Tyr

Arg

Leu

Ser

Thr

Ser

val

315

Gly

Ley

val

Glu

Gin

395

Leu

Gin

Leu

Ser

Asn
475

Asn

220

Asn

Glu

ser

Leu

1le

300

Tyr

Tyr

His

Ser

Gly

val

Thr

Ile

ASp

Ser

460

Pro
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Arg

Cys

Trp

Arg

Pro

285

Arg

Lys

Ile

Cys

Ser

365

val

Tyr

Lys

Ser

Tyr

445

Ala

Thr

Asn

Thr

Phe

Tyr

270

val

Ser

Leu

Arg

Ser

350

Phe

Glu

Asn

Leu

Pro

430

Phe

Gly

Cys

Ala

Phe

Gly

val

Tyr

Ile

Gin

Arg

TYyr

Glu

Cys

Phe

teu

415

Ala

ser

Pro

Leu

Ser

Met

240

Ile

Asp

ASp

Gln

Pro

320

Ala

Ala

Asp

Tyr

Ile

Ile
480



Leu

Tyr

Glu

Ile

Leu

545

val

Tyr

ASp

Tynr

val

625

Tyy

val

Leu

Tyr

Ala

Ala

Ser

val

val

530

Ser

AMa

Gly

Thr

Gly

610

Arg

TYT"

Pro

Phe

Ser

690

Pro

Leu

teu

Thr

Tyr

Pro

515

Pro

Pro

Met

Thr

595

val

Gin

Ser

val

Leu

Phe

Pro

val

Ile

500

Gin

Ser

Leu

Thr

580

Ile

Ser

GIn

Asp

Ser

660

Ser

Ser

Gln

va'l

Pro

485

Asn

l.eu

Thr

Glu

Glu

565

Thr

Ala

Gly

Arg

645

val

val

Thr

Thr

His

Lys

val

val

Asn

sSer

Arg

Phe

630

Gly

Ile

Ala

Arg

Pro

710

Asp

Pro

Asn

cys

Asn

Trp

Gly

Leu

ser

Gln

Asn

Tyr

cys

ser

695

val

cys

ser

leu
Ser
Ala
520
Glu
Gly
Glin
val
Leu
600
val
Tyr
Tyr
ASp
Glu
680
Met
Gly

Lys

Thr

Thr

Arg

505

Asn

ASp

Trp

Met

Cys

585

Gly

Phe

Asp

Tyr

Lys

His

L.eu

Cys

Leu

Ley
745

eolf-seql

Thr Tle Thr

4580

l.eu

Gin

Gly

Leu

Asn

Gln

Ala

cys

650

Glu

Ile

Lys

val

Pro
730

teu

Tyr

ASp

val

555

Phe

Lys

Cys

Asn

TYr

635

Leu

Thr

Ser

Arg

Ley

715

Leu

Ser

Ser

TYF

540

Ala

Gly

Leu

val

Ccys

620

Gln

Arg

Lys

Ser

Gly

Gly

Thr Pro Arg
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Lys

Asp

Pro

525

Tyr

Ser

Ile

Glu

Glu

605

Thr

Asn

Ala

Thr

Thr

685

Asp

Leu

Gln

Ser

Pro

Asp

510

Cys

Arg

Gly

Thr

Phe

590

Tyr

Ala

Leu

Cys

His

670

Met

Ser

val

Ser

val
750

Leu

495

Arg

val

Lys

Ser

val

575

Ala

ser

val

val

val

655

Ala

sSer

Thr

Asn

Leu

735

Arg

Lys

Thr

Ser

GlIn

Thr

560

GIn

Asn

lLeu

Gly

Gly

640

Ser

Thr

Tyr
Ser
720

Cys

Ser



eolf-seql

val Pro Gly Glu Met Arg Leu Ala Ser Ile Ala Phe Asn His Pro Ile
755 760 765

Gin val Asp Glin Leu Asn Ser Ser Tyr Phe Lys teu Ser Ile Pro Thr
770 775 780

Asn Phe ser Phe Gly val Thr Gin Glu Tyr Ile Gln Thr Thr ITe Gln
785 790 795 800

Lys val Thr val Asp Cys Lys Gln Tyr Ala Arg Pro His Gly Gly Gly
805 810 815

Ser Lys Asp Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro Leu Gly
820 825 830

Lys Leu Glu Leu Ser Gly Cys Glu Gln Gly Leu His Glu Ile Lys Leu
835 840 845

Leu Gly Lys Gly Thr Ser Ala Ala Asp Ala val GTu val Pro Ala Pro
850 855 860

Ala Ala val Leu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr Ala Trp
865 870 875 880

Leu Asn Ala Tyr Phe His GIn Pro Glu Ala ITe Glu Glu Phe Pro val
885 890 895

Pro Ala Leu His His Pro val Phe GIn GIn Glu Ser Phe Thr Arg Gln
300 905 910

val Leu Trp Lys teu Leu Lys val val Lys pPhe Gly Glu val Ile Ser
915 920 925

Tyr GIn GIn Leu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr Ala Ala
930 935 940

val Lys Thr Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile Pro Cys
945 950 955 960

His Arg val val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly
965 970 975

Lteu Ala val Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu Gly
980 985 990

Lys Pro Gly Leu Gly Pro Ala Gly 1Ile Gly Ala Pro Gly Ser Leu Glu
995 1000 1005

His His His His His His
1010
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eolf-seql

<210> 162

<211> 1369

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide sequence of a SNAP construct containing the human
coronavirus S1 gene receptor binding domain (RBD)

<400> 162

tcgcgageta gcaccatgaa actatgtatt ctacttgcag ttgttgegtt cgtaggattg 60
tccttaccta cagctctgge aagatctgac aaagactgcg aaatgaaaag aactacattg 120
gattcaccac ttgggaagtt ggaactgagt ggatgcgage aaggattgca tgaaattaag 180
ctactgggaa aaggaacttc tgctgctgat gcagttgaag ttccagcace agcagcigtt 240
cttggaggtc ctgagcccct catgcaagec acagcectgge ttaacgcata tttccaccag 300
cctgaggeca ttgaggaatt tccagtccce geccttcacce atcctgtgtt tcagcaggag 360
agcttcacce gecaggtect gtggaaattg ctgaaggtgg tcaagtttgg tgaagtgatt 420
tcatatcagc aacttgctge attggccggt aaccccgcag ctacagcetge cgtgaaaact 480
gctctcagey gaaatcctgt gcccatcctg atcccttgtce acagagtegt ttcatcttec 540
ggagctgtag gtggctatga aggaggactg gcagttaagg agtggctgct ggcetcatgaa 600
ggtcatagac ttggaaagcc tgggetgggt cctgetggta taggegegec agggtcocta 660
ggtggcggat ccgaaaacct gtacttccag agcgatatct tgtitgegtge tttctactge 720
atcctcgaac ctcgttcigg taaccactgt cctgccggaa atagctacac tagettcgec 780
acttaccaca cacccgcecac tgactgtagt gacggcaact acaatcgtaa cgectecttg 840
aactctttta aggagtactt caacctgcgce aactgtacct tcatgtacac ttacaacatt 900
accgaagacg aaatcctcga gtggttcgge atcacacaga cagctcaggg agtccacctc 960
ttctcaagca ggtacgtgga cctctatggt ggtaacatgt ttcaattcgce cacactgcca 1020
gtctacgata ccatcaagta ttactccatc atcccacact caatccgetc tatccaaage 1080
gaccgcaagg cctgggctge tttitacgtg tacaagctge agcctctgac cticctgetg 1140
gattictccg tggacggcta cattagacgt gctatcgatt goggitticaa cgacctgtca 12060
caactccatt gctcatacga atctttcgac gttgagagceyg gagtgtactc cgtttccagce 1260
ttcgaggeta aacccagtgg ctcccecggga gagaatctat attttcaagg goccggegga 1320
ggtagtcacc atcatcacca tcactaatga ccgygtgcgge cgcaagett 1369
<210> 163

<211> 448

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence of a SNAP construct containing the human
coronavirus S1 gene receptor binding domain (RBD)
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<400>

163

Ser Arg Ala
1

Phe

Cys

Leu

Gly

65

Leu

Tyr

His

Lys

Leu

145

Ala

val

Lys

Leu

Glu

225

Ile

Thr

val

Glu

Ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Leu

ser

Glu

Leu

Ser

Gly

Met

35

Gly

Ser

Gly

His

Pro

115

Leu

Ala

Ser

Ser

Trp

Pro

Leu

Glu

Phe

ser

Leu

20

Lys

Ccys

Ala

Pro

GIn

100

vai

Lys

Leu

Gly

Ser

180

Leu

Ala

Tyr

Pro

Ala
260

Thr

Ser

Arg

Glu

Ala

Glu

85

Pro

Phe

val

Ala

Asn

165

Gly

Leuy

Gly

Phe

Met

Leu

Thr

Gln

Asp

70

Pro

Glu

GlIn

val

Pro

Ala

Ala

Ile

Gln

230

Ser

Tyr

Lys

Pro

Thr

Gly

55

Ala

Leu

Ala

GlIn

val

val

His

Gly

Ser

Gly

His

Leu

Thr

Leu

40

Leu

val

Met

Ile

Glu

120

Phe

Pro

Pro

Gly

Glu

200

Ala

Asp

AsSn

Thr

Cys

Ala

25

ASp

His

Glu

Glin

Glu

105

Ser

Gly

Ala

Ile

Gly

Gly

Pro

Ile

His

Pro
265

eolf-seq]

ITe Leu Leu

10

Leu

Ser

Glu

val

Ala

90

Glu

Phe

Glu

Ala

Leu

170

Tyr

His

Gly

Leu

Cys
250

Ala

Pro

Iie

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Ser

Leu

235

Pro

Arg

Leu

Lys

60

Ala

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Arg

Ala

Ala Thr Asp
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Ala

Ser

Gly

45

Leu

Pro

Trp

val

Glin

125

Ser

Ala

cys

Gly

Gly

Ala

Gly

Cys

val

AsSp

30

Lys

Leu

Ala

Leu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Phe

AsSn

ser
270

val

15

Lys

Leu

Gly

Ala

Asn

95

Ala

Leu

Gin

Lys

Pro

Gly

Tyr

Ser

255

Asp

Ala

Asp

Lys

val

80

Ala

Leu

Trp

Glin

Thr

160

val

val

Gly

Ser

Cys

240

Tyr

Gly



eolf-seql

Asnh Tyr Asn Arg Asn Ala Ser Leu Asn Ser Phe Lys Glu Tyr Phe Asn
275 280 285

Leu Arg Asn Cys Thr Phe Met Tyr Thr Tyr Asn Ile Thr Glu Asp Glu
29 295 300

ITe Leu Glu Trp pPhe Gly Ile Thr GIn Thr Ala GIn Gly val His Leu
305 310 315 320

pPhe ser Ser Arg Tyr val Asp Leu Tyr Gly Gly Asn Met Phe Gln Phe
325 330 335

Ala Thr Leu Pro val Tyr Asp Thr Ile Lys Tyr Tyr Ser Ile Ile Pro
340 345 350

His Ser Ile Arg Ser Ile Gln Ser Asp Arg Lys Ala Trp Ala Ala Phe
355 360 . 365

Tyr val Tyr Lys Leu GIn Pro Leu Thr Phe Leu Leu Asp Phe Ser val
370 375 380

Asp Gly Tyr Ile Arg Arg Ala Ile Asp Cys Gly Phe Ash Asp Leu Ser
385 390 395 400

Gln Leu His Cys Ser Tyr Glu Ser Phe Asp val Glu Ser Gly val Tyr
405 410 415

ser val Ser Ser pPhe Glu Ala Lys Pro Ser Gly Ser Pro Gly Glu Asn

420 425 430
Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His His His His His
435 440 445
<210> 164
<211> 2095
<212> DNA
<213> Artificial sequence

<220>
<223> Nucleotide sequence of a SNAP construct containing the LruA gene
of Leptospirosis

<400> 164

tcgcgagcta gcaccatgaa actatgtatt ctacttgeag ttgttgcgtt cgtaggattig 60
tccttaccta cagctctgge aagatctgac aaagactgceg aaatgaaaag aactacattg 120
gattcaccac ttgggaagtt ggaactgagt ggatgcgage aaggattgca tgaaattaag 180
ctactgggaa aaggaacttc tgctgctgat gcagttgaag ttccagcacc agcagcetgtt 240
cttggaggtc ctgagcccct catgcaagcc acagectgge ttaacgcata tttccaccag 300
cctgaggcca ttgaggaatt tccagtccce geoccttecace atcctgitgtt tcagcaggag 360
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agctteacce
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
gagttaagtg
gctececttcag
gaggagaatc
gcttccgaga
atcgagtctg
gtacagcttc
tatccgaagyg
tatgaggctt
ttagctcttt
aatgatgcag
ctcgattcect
gatgatattc
aagcagaagg
gatcgaaata
aaccttaagg
tacgaggatt
caggccactg
cgtgatacaa
aactcttcat
cggaagaagg
acttctaagc

ttgatttatc

ggcggaggta

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

<220>
<223>

165
690
PRT

gccaggtect
aacttgctgc
gaaatcctgt
gtggctatga
ttggaaagcc
ccgaaaacct
atgcaaagaa
agttagagga
ttacagagac
agtccttcec
cagaggaggc
gcaaggaggg
agtccggaga
ctcgtcagaa
ctcagaagca
ataagtatgc
ctaagtccaa
gtaagaagtc
aacttgcaaa
agatcaattc
cagctgagga
ctatttcgeg
agttggcega
agaccgaagg
ctaagattgg
ttcctgeaga
tctggagaag
cgaagcaggt

gtcaccatca

gtggaaattg
attggccggt
gcccatectg
aggaggactg
tgggctgggt
gtacttccag
ctcgatcaca
ggcccgtaag
taagaagtcc
ttcttctgtt
ctatgettct
tgattctcta
tgacgcaaag
gtatgcggat
gcagctaatc
agaggdaaad
gatagaggag
cggcgagett
gcaaagcgta
ctctagagat
gtcgagagta
ttctgaggag
gagaatagag
gaataagaat
agaggatggt
ttgtctttgg
aatctacgag
attattaatc

tcaccatcac

Artificial Sequence

of Leptospirosis

eolf-seq]

ctgaaggtgg
aaccccgceag
atcccttgte
gcagttaagg
cctgctggta
agcgatatcg
agagctaagt
aacttactca
gcgttgtatg
gatgatgcac
cagcttgett
cgcgagactg
ctgaggatga
tctaagaagg
gattcttttg
gacccggagyg
gggaagatca
gttgctaaga
gcatctgcga
tttcaggttt
gctgcagagg
gcaattcgec
agaaaggcaa
actaagaacc
ttaccggagg
agaatcgcaa
gcaaaccgaa
ccgggagaga
taatgaccgg

tcaagtttigg
ctacagctge
acagagtcgt
agtggctgcet
taggcgegcec
gagctgagcet
ctgcaggtge
cagctcatca
caagagcaaa
gtaaggagtc
ctgagcctta
ctgaccgcac
gattagcagce
ccgeagacga
cagacataga
tttcecgagac
aggagggata
atattaagat
ctacaaggtt
cttaccagag
atctatattc
tttccagaat
cgactgataa
agtccacaac
gttggaagcg
aggataagag
acaagatcaa
atctatattt

tgcggecgea
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tgaagtgatt
cgtgaaaact
ttcatcttcce
ggctcatgaa
agggtcccta
tcctattgag
tgaaaagtat
gaaggcttcyg
ggctttagac
cagctcttea
taatacttct
tttagagtcy
attcgatcag
gtccaaggta
taagaatcta
tagaaatcgt
ttccgagata
ttacgcagag
agcttecttc
agcagaggag
ttcggagaag
cgtagtagac
gatcgctogt
cgaaggcaag
ttatgtggtt
acattatgga
gaacccaaac
tcaagggecce

agctt

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2095

Amino acid sequence of a SNAP construct containing the LruA gene



<400>

165

Ser Arg Ala

1

Phe

cys

L.eu

Gly

65

Leu

Tyr

His

Lys

Leu

145

Ala

val

Lys

Leu

Glu

225

Glu

Ala

va'l

Glu

ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Leu

Ser

Glu

Gly

Asn

Ley

Glu

Gly

Met

35

Gly

Ser

Gly

His

Pro

115

Leu

Ala

Ser

Ser

Leu

Ser

Lys

Ser

Leu

20

Lys

Cys

Ala

Pro

Gin

100

val

Lys

Leu

Gly

Ser

180

Leu

Ala

Tyr

Asp

Tyr
260

Thr

Ser

Arg

Glu

Ala

Glu

85

Pro

Phe

val

Ala

AsSn

165

Gly

leu

Gly

Phe

Ala

245

Ala

Met

Leu

Thr

G1n

ASp

70

Pro

Glu

Gln

val

Ala

Ala

Ile

Gln

230

LyS

Pro

Lys

Pro

Thr

Gly

55

Ala

Leu

Ala

Gln

val

val

His

Asn

Ser

Leu

Thr

Leu

40

Leu

val

Met

Ile

Glu

120

Phe

Pro

Pro

Gly

Glu

200

Ala

Asp

Ser

Glu

Cys

Ala

25

Asp

His

Glu

Gin

Glu

105

Ser

Gly

Ala

Ile

Gly

Gly

Pro

Ile

ITe

Leu
265

eolf-seql

ITe Leu Leu

10

Leu

ser

Glu

val

Ala

90

Glu

Phe

Glu

Ala

Leu

170

Tyr

His

Gly

Gly

Thr
250

Ala

Pro

Ile

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Ser

Ala

235

Arg

Arg

Leu

Lys

60

Ala

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Glu

Ala

Glu Glu Ala
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Ala

Ser

Gly

45

Leu

Pro

Trp

val

Gln

125

ser

Ala

Ccys

Gly

Gly

Gly

l.eu

Lys

Arg

val

ASp

30

Lys

Leu

Ala

L.eu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Pro

Ser

LysS

val

15

Lys

Leu

Gly

Ala

Asn

95

Ala

Leu

Gin

Lys

Arg

Ala

Pro

Gly

Ile

Ala

Asp

Glu

Lys

val

80

Ala

Leu

Trp

GIn

Thr

160

val

val

Gly

Ser

Glu

240

Gly

Leu



Leu

Lys

Ser

305

Ile

TYr

Thr

Ala

Arg

Leu

ASp

Glu

Glu

Lys

Leu

val

Arg

Thr

ser

290

Phe

Glu

Asn

Ala

LyS

370

Gln

Ala

Lys

val

Glu

450

Lys

Gln

Ala

Ser

val
530

Ala

275

Ala

Pro

Ser

Thr

Asp

355

Leu

Lys

Leu

Ash

Ser

435

Gly

Ser

Lys

ser

Tyr

515

Ala

His

Leu

Ser

Ala

Ser

340

Arg

Arg

Tyr

Ser

Leu

420

Glu

Lys

Gly

Glu

Phe

500

Gln

Ala

Glin

Tyr

ser

Glu

325

val

Thr

Met

Ala

Gin

405

Asn

Thr

Ile

Glu

Leu

485

Asp

Arg

Glu

Lys

Ala

val

310

Glu

GlIn

Leu

Arg

ASD

390

Lys

Asp

Arg

LyS

leu

470

Ala

Arg

Ala

Asp

Ala

Arg

ASp

Ala

Leu

Glu

Leu

375

Ser

Gln

Ala

ASn

Gluy

455

val

Lys

Asn

Glu

Leu
535

Ser

280

Ala

ASp

Tyr

Arg

Ser

360

Ala

Lys

GIn

Asp

Arg

440

Gly

Ala

Gln

Lys

Glu

520

Tyr

Glu

Lys

Ala

Ala

LYS

Tyr

Ala

Lys

Leu

Tyr

LYyS

ser

Ile

505

ASh

Ser

eolf-seq]

Glu Asn Leu

Ala

Arg

Ser

330

Glu

Pro

rPhe

Ala

Ile

410

Tyr

Asp

Ser

Asn

val

4390

Asn

l.eu

Leu

Lys

Gln

Gly

Lys

ASp

Ala

395

ASp

Ala

Ser

Glu

Ile

475

Ala

Ser

Lys

ASp

300

Glu

Leu

Asp

Glu

Gin

380

Asp

Ser

Glu

Ser

Ile

460

Lys

Ser

Ser

Ala

Ser Glu Lys

540

pPage 206

Thr

285

Ala

Ser

Ala

Ser

Ser

365

Tyr

Glu

Phe

Gly

ASpP

Ile

Ala

Arg

Ala

525

Tyr

Glu

Ser

Ser

Ser

l.eu

350

Gly

Glu

Ser

Ala

Asp

Tyr

Thr

ASp

510

Glu

Glu

Thr

Glu

Ser

Glu

335

Arg

Asp

Ala

Lys

Asp

ASp

Lys

Ile

Ala

Thr

495

rhe

Glu

Asp

Lys

Lys

Ser

320

Pro

Glu

Asp

Ser

val

400

Ile

Pro

Ile

Arg

Glu

480

Arg

Gln

Ser

Ser



eolf-seql

ITe Ser Arg Ser Glu Glu Ala Ile Arg Leu Ser Arg Ile val val Asp
545 550 555 560

GIn Ala Thr Glu Leu Ala Glu Arg Ile Glu Arg Lys Ala Thr Thr Asp
565 570 575

Lys Ile Ala Gly Arg Asp Thr Lys Thr Glu Gly Asn Lys Asn Thr Lys
580 585 590

Asn GIn Ser Thr Thr Glu Gly Lys Asn Ser Ser Ser Lys Ile Gly Glu
595 600 605

Asp Gly Leu Pro Glu Gly Trp Lys Arg Tyr val val Arg Lys Lys val
610 615 620

Pro Ala Asp Cys Leu Trp Arg Ile Ala Lys Asp Lys Arg His Tyr Gly
625 630 635 640

Thr Ser Lys Leu Trp Arg Arg Ile Tyr Glu Ala Asn Arg Asn Lys Ile
645 650 655

Lys Ash Pro Asn Leu Ile Tyr Pro Lys Gin val Leu Leu Ile Pro Gly
660 665 670

Glu Asn Leu Tyr Phe GIn Gly Pro Gly Gly Gly Ser His His His His
675 680 685

His His
690

<210> 166
<211> 1711
<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleotide sequence of a SNAP construct containing the Lrub gene
of Leptospirosis.

<400> 166

tcgcgagceta gcaccatgaa actatgtatt ctacttgcag ttgttgcgtt cgtaggattg 60
tccttaccta cagotctgge aagatctgac aaagactgeg aaatgaaaag aactacattg 120
gattcaccac ttgggaagtt ggaactgagt ggatgcgagc aaggattgca tgaaattaag 180
ctactgggaa aaggaacttc tgctgctgat gcagttgaag ttccagcacc agcagetgtt 240
cttggaggtc ctgagcccct catgcaagcc acagoctgge ttaacgcata titccaccag 300
cctgaggcca ttgaggaatt tccagteccce geccttcace atcctgtgit tcagcaggag 360
agcttcaccc gecaggtcect gtggaaattg ctgaaggtgg tcaagtttgg tgaagtgatt 420
tcatatcagc aacttgctge attggccggt aaccccgceag ctacagctgce cgtgaaaact 480
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gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
caagtcgtag
gcagtcgctt
gatcatatca
gcatttegtt
gcggatggtt
agcgcgattg
gctacaaatg
acggtcggtt
atcaatcaaa
gttggaggca
aaattgattc
cctgacgcag
ggaggagaaa
agcgatacta
ggatcttacg
tttggcccgg
catcactaat
<210>
<211>
<212>
<213>

<220>
<223>

167
562
PRT

gaaatcctgt
gtggctatga
ttggaaagcec
ccgaaaacct
atcgttatct
ttcagaccgce
atcttaagaa
tttcatctgg
ccggagacga
ataattatat
gagatgcaaa
ggcacgccat
tttcaggaca
gaagaagagc
gagatcaatt
cggtcactta
gacttaccgg
caaaggctga
aattgaagaa
gagagaatct

gaccggtgeg

gcecatectyg
aggaggactg
tgggctgggt
gtacttccag
tcaactegge
agtcacagcec
tttatacgta
accgatagac
agaatgcgaa
agcaaatgca
cgcaaataac
cgaatatata
acgtaatata
ttatatgaaa
tgaagacggt
tatctttcaa
aacttttggt
Ccttctattac
gggaaccgta
atattttcaa

gccgeaaget

Artificial Sequence

of Leptospirosis.

<400> 167

eolf-seql

atcccttgte
gcagttaagg
cctgctggta
agcgatatcc
tacgaatcct
tttgctgeca
gtagcaagag
aacgtagaca
ggactgatta
ggaaatgcaa
gcagatgatc
ctctggggtc
gctgatctta
gcagttacag
gccagatatt
ggacttggta
ggacagcagg
aacgcacaga
acttccacgg

gggcecggcy
t

acagagtcgt
agtggctgcet
taggcgegec
aacccactgc
acgatcagag
ataacaaccc
cttcttattt
ttttaggttg
acggatggcec
caacttatgce
aagacgatga
aggatctatt
caggagcttc
acggactgot

cggatggact

aattcatcge

aggaggagca
gtgtgttgaa
gtccgggttt
gaggtagtca

ttecatcttec
ggctcatgaa
agggtcccta
gacaagagct
ctataaagac
gaccgcageg
aactacggaa
tggaagtaat
gttagacgaa
agccatccta
gacagcgcett
taacggagga
tccaggaaca
tcttcageta
taaatccaat
tggagaatgg
ttecttgtttt
catttggaac
aaagaatctt

ccatcatcac

ier Arg Ala Ser ghr Met Lys Leu Cys Tle Leu Leu Ala val val Ala
10

15

pPhe val Gly %gu Ser Leu Pro Thr Ala Leu Ala Arg Ser Asp Lys Asp
30

Cys Glu Met Lys Arg Thr Thr Lgu Asp Ser Pro Leu Gly Lys Leu Glu
35 4

Leu ggr Gly Cys Glu GIn ggy Leu His Glu Ile

45

Lys Leu Leu Gly Lys

60
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540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1711

Amino acid sequence of a SNAP construct containing the LruB gene



Gly

65

teu

TYr

His

LYS

Leu

145

Ala

val

Lys

Leu

Glu

225

GIn

ser

Ala

Tyr

Ser

305

Ala

Thr

Gly

Phe

His

Leu

130

Ala

Leu

Ser

Glu

Gly

210

Asn

val

Tyr

Asn

val

290

Ser

Asp

ser

Gly

His

Pro

115

Leu

Ala

Ser

Ser

Ley

val

Lys

Asn

275

val

Gly

Gly

Ala

Pro

Gin

100

val

LYS

Leu

Gly

Ser

180

Leu

Ala

Tyr

ASpP

260

Asn

Ala

Pro

Ser

Ala

Glu

85

Pro

phe

val

Ala

Asn

165

Gly

Leu

Gly

Phe

245

Ala

Pro

Arg

Ile

Gly

Asp

70

Pro

Glu

Glin

val

Gly

Pro

Ala

Ala

Ile

Gin

230

Tyr

val

Thr

Ala

Asp

310

ASp

Ala

Leu

Ala

Gin

LYS

Asn

val

val

His

Gly

Ser

Leu

Ala

Ala

ser

295

Asn

Glu

val

Met

Ile

Glu

120

rPhe

Pro

Pro

Gly

Glu

200

Ala

ASP

Gin

Phe

Ala

280

Tyr

val

Glu

Glu

Gin

Glu

105

Ser

Gly

Ala

Ile

Pro

Ile

Leu

Glin

265

AsSp

Leu

Asp

Cys

eolf-seql

val

Ala

90

Glu

phe

Glu

Ala

Leu

170

Tyr

His

Gly

Glin

N
O

Thr

His

Thr

Ile

Glu
330

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Ser

Pro

235

Tyr

Ala

Ile

Thr

Leu

315

Gly

Ala

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Thr

Giu

val

Asn

Glu

300

Gly

Leu
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Pro

Trp

val

GIn

125

Ser

Ala

Cys

Gly

Gly

Gly

Ala

Ser

Thr

Leu

285

Ala

Cys

Ite

Ala

l.eu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Thr

Tyr

Ala

270

Lys

Phe

Gly

Ash

Ala

Asn

95

Ala

Leu

GIn

Lys

Pro

Gly

Arg

Asp

255

Phe

Asn

Arg

Ser

Gly

val
80
Ala

Leu

Trp

Thr

160

val

val

Gly

Ser

Ala

240

Gin

Ala

Leu

Phe

Asn

320

Trp



Pro

Ala

Asn

His

385

Ile

Ser

Thr

Asp

val

465

Gly

His

Gln

Thr

Glu

545

His

Leu

Thr

Asnh

370

Ala

Asn

Pro

ASpD

Gly

Ser

Ser

val

530

Ash

Hi5S

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

<220>

Asp

Thr

355

Ala

Ile

Gln

Gly

Tyr

Glu

Cys

val

515

Thr

Leu

168
1513
DNA

Glu

340

Tyr

ASp

Glu

Ile

Thr

420

Leu

Arg

Ile

Arg

Phe

500

Leu

Ser

Tyr

Ser

Ala

Asp

Tyr

Ser

405

val

val

Tyr

Phe

Leu

485

Ser

Asn

Thr

Phe

Ala

Ala

Gn

Ile

390

Gly

Gly

Leu

Ser

GlIn

470

Thr

Asp

Tle

Gly

Gin
550

Ile

Ite

AsSp

Leu

Gln

Gly

Gin

Gly

Gly

Thr

Trp

Pro

535

Gly

Artificial sequence

Asp

Leu

360

Asp

Trp

Arg

Arg

L.eu

440

Gly

Leu

Thr

Thr

AsSn

520

Gly

Pro

Asn
345
Ala
Glu

Gly

Asn

LYyS

Leu

Gly

Phe

Leu

Gly

eo1f-seql

Tyr Ile Ala

Thr

Thr

Gin

Ile

410

Arg

Ley

Lys

Lys

Gly

490

Ala

ser

Lys

Gly

Asn

Ala

Asp

Ala

Ala

Ile

ser

Phe

475

Gly

Asp

Tyr

Asn

Gly

Gly

Leu

380

Leu

Asp

Tyr

Arg

Asn

460

Ile

Gln

Phe

Glu

Asn

ASp

365

Thr

Phe

Leu

Met

Pro

Ala

Gln

Tyr

Leu

525

Leu
540

Ser
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phe

His

Ala

350

Ala

val

Asn

Thr

Lys

430

GIn

Asp

Gly

Glu

Tyr

510

Lys

Gly

His

Gly

Asn

Gly

Gly

phe

Ala

Glu

Glu

495

Asn

Lys

Pro

His

Asn

Ala

Trp

Gly

400

Ala

val

Glu

Ala

Ala

Gly

Gly

His
560



eolf-seql
<223> Nucleotide sequence of a SNAP construct containing the LipL32
gene of Leptospirosis.

<400> 168

Tcgcgageta gcaccatgaa actatgtatt ctacttgeag ttgttgcgtt cgtaggattg 60
tccttaccta cagctctggl aagatctgac aaagactgcg aaatgaaaag aactacattg 120
gattcaccac ttgggaagtt ggaactgagt ggatgcgagc aaggattgca tgaaattaag 180
ctactgggaa aaggaacttc tgctgctgat gcagttgaag ttccagcacc agcagetgtt 240
cttggaggtc ctgageccect catgcaagec acagectgge ttaacgcata tttccaccag 300
cctgaggcca ttgaggaatt tccagtcccc gceocttcacce atcctgtgtt tcagcaggag 360
agcttcacce gccaggtect gtggaaattg ctgaaggtgg tcaagttigg tgaagtgatt 420
tcatatcage aacttgctge attggecgyt aacccegcag ctacagetge cgtgaaaact 480
gctctcageg gaaatcctgt gcccatcctg atcccettgte acagagtcgt ttcatcrtec 540
ggagctgtag gtggctatga aggaggactg gcagttaagg agtggctget ggetcatgaa 600
ggtcatagac ttggaaagce tgggctgggt cctgetggta taggcgegece agggtcccta 660
gotggcggat ccgaaaacct gtacttccag agcgatatca ttaccgctty tggtgcttic 720
ggtggtctgc caagcctaaa aagctctttt gttctgagcg aggacacaat cccagggaca 780
aacgaaaccg taaaaacgtt actitccctac ggatctgtga tcaactatta cggatacgta 840
aagccaggac aagcgcecgga cggtttagte gatggaaaca aaaaagcata ctatctctat 900
gtttggattc ctgccgtaat cgctgaaatg ggagttcgta tgatttcccc aacaggcgaa 360
atcggtgagc caggcgacgg agacttagta agcgacgctt tcaaagcgge taccccagaa 1020
gaaaaatcaa tgccacattyg gttitgatact tggattcgtg tagaaagaat gtcggcgatt 1080
atgcctgace aaatcgccaa agcetgcgaaa gcaaaaccag ttcaaaaatt ggacgatgat 1140
gatgatggtg acgatactta taaagaagag agacacaaca agtacaactc tcttactaga 1260
atcaagatcc Cctaatectcl aaaatctttt gacgatctga aaaacatcga cactaaaaaa 1260
cttttagtaa gaggtcttta cagaatttct ttcactacct acaaaccagg tgaagtgaaa 1320
ggatctttcg ttgcatctgt tggtctgctt ttcccaccag gtattccagg tgtgageccg 1380
ctgatccact caaatcctga agaattgcaa aaacaagcta tcgcetgecce gggagagaat 1440
ctatattttc aagggcccgg cggaggtagt caccatcatc accatcacta atgaccggrtg 1500
cggcegeaag ctt 1513
<210> 169

<211> 496

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence of a SNAP construct containing the LipL32
gene of Leptospirosis.

<400> 169
Page 211



Ser

Phe

cys

l.eu

Gly

65

Leu

Tyr

His

Lys

Leu

145

Ala

val

Lys

Leu

Glu

225

Gly

Ile

Arg

val

Glu

ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Leu

Ser

Glu

Gly

210

Asn

Gly

Pro

Ala

Gly

Met

35

Gly

Ser

Gly

His

Pro

115

Leu

Ala

ser

Ser

Leu

Leu

Gly

Ser

Leu

20

Lys

Cys

Ala

Pro

GlIn

100

val

Lys

l.eu

Gly

Ser

180

Leu

Ala

Tyr

Pro

Thr
260

Thr

Ser

Arg

Glu

Ala

Glu

85

Pro

Phe

val

Ala

Asn

165

Gly

Leu

Gly

Phe

Ser

245

ASn

Met

Leu

Thr

Gln

Asp

70

Pro

Glu

GIn

val

Pro

Ala

Ala

Ile

Gln

230

Leu

Glu

Lys

Pro

Thr

Gly

55

Ala

Leu

Ala

Gin

val

val

His

Lys

Thr

Leu

Thr

Leu

40

Leu

val

Met

Ile

Glu

120

Phe

Pro

Pro

Gly

Glu

200

Ala

ASp

Ser

val

cys

Ala

25

ASp

His

Glu

Gln

Glu

105

Ser

Gly

Ala

Ile

Pro

Ile

Ser

Lys
265

eolf-seql
Ile Leu Leu

10

Leu

Ser

Glu

val

Ala

90

Gluy

Phe

Glu

Ala

Leu

170

Tyr

His

Gly

Ile

Phe

250

Thr

Ala

Pro

Ile

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

ser

Thr

235

val

Leu

Arg

Ley

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Ala

Leu

Leu
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Ala

Ser

Gly

45

Leu

Pro

Trp

val

Glin

125

Ser

Ala

cys

Gly

Cys

Ser

Pro

val

ASp

30

Lys

Leu

Ala

Leu

Pro

110

va'l

Tyr

val

His

Leu

190

Lys

Gly

Gly

Glu

Tyr
270

val

15

Lys

Ley

Gly

Ala

Asn

95

Ala

teu

GIn

Lys

Arg

Ala

Pro

Gly

Ala

Asp

255

Gly

Ala

Asp

Lys

val

80

Ala

Leu

Trp

Thr

160

val

val

Gly

Ser

Phe

240

Thr

Ser



eolf-seql
val 1le Asn Tyr Tyr Gly Tyr val Lys Pro Gly Gln Ala Pro Asp Gly
275 280 285

Leu val Asp Gly Asn Lys Lys Ala Tyr Tyr Leu Tyr val Trp Ile Pro
290 295 300

Ala val 1l7e Ala Glu Met Gly val Arg Met Ile Ser Pro Thr Gly Glu
305 310 315 320

ITe Gly Glu Pro Gly Asp Gly Asp Leu val Ser Asp Ala Phe Lys Ala
325 330 335

Ala Thr pro Glu Glu Lys Ser Met Pro His Trp Phe'ASp Thr Trp 1le
340 345 350

Arg val Glu Arg Met Ser Ala Ile Met Pro Asp GIn Ile Ala Lys Ala
355 360 365

Ala Lys Ala Lys Pro val Gln Lys Leu ASp ASp ASP ASp AsSp Gly Asp
370 375 380

Asp Thr Tyr Lys Glu Glu Arg His Asn Lys Tyr Asn Ser Leu Thr Arg
385 390 395 400

Ile Lys ITe Pro Asn Pro Pro Lys Ser Phe Asp Asp Leu Lys Asn Ile
405 410 415

Asp Thr Lys Lys Leu teu val Arg Gly Leu Tyr Arg Ile Ser Phe Thr
420 425 430

Thr Tyr Lys Pro Gly Glu val Lys Gly Ser pPhe val Ala Ser val Gly
435 440 445

Leu Leu Phe Pro Pro Gly Ile Pro Gly val Ser Pro Leu Ile His Ser
450 455 460

Asn Pro Glu Glu Leu GIn Lys GIn Ala Ile Ala Ala Pro Gly Glu Asn
465 470 475 480

Leu Tyr phe GIn Gly Pro Gly Gly Gly Ser His His His His His His
485 490 495

<210> 170
<211> 2803
<212> DRNA
<213> Artificial Sequence

<220>
<223> nNucleotide sequence of a SNAP construct containing the C gene of
Hepatitis E

<400> 170
tcgcgagcta gcaccatgaa actatgtatt ctacttgcag ttgttgegtt cgtaggattg 60
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tcecttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggceca
agctteaccce
tcatatcage
gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
gtgcatggag
cctatgctge
ggaggtacag
tatattcatc
cgaccieggce
gccacttecyg
cctgetccag
cagtataatt
ctatatgctg
atggccactyg
cgtcecgettyg
acaactacta
cttgteccage
aaccaaggct
cttgtcatgc
ggtgccctty
aacacgaaca
cCtgatgyca
tttacaggga
cttgctgata
ctattctatt
tcagtcgaga

gagtcccgtg

cagctetgge
ttgggaagtt
aaggaacttc
ctgagecect
ttgaggaatt
gccaggtect
aacttgctgc
gaaatcctgt
gtyggctatga
ttggaaagec
ccgaaaacct
atgccaccat
cagcgeceacc
gtggtggttt
caaccaaccce
agecageecy
cacgtcgtey
atactgttcc
tatcaacatc
ctecgetgag
aagcatcaaa
tgccgaacge
cceccgacate
ctggtattge
ggcgcetergt
tttgcatcca
gcttgcttga
cacgtgtttc
ctgctoagtt
ctaatggagt
cgctictegg
ctcgeeeegt
acgctcagea

ttgtcattca

aagatctgac
ggaactgagt
tgctgetgat
catgcaagcc
tccagteecce
gtggaaattg
attggceggt
gcccecatectyg
aggaggactg
tgggctgggt
gtacttccag
gcgeictcag
agccggtcag
ctggggtgac
attcgcacct
cCecactegye
atctgcacca
tgttcctgat
accgctaaca
ccctttgcta
ttatgcccag
tgtcggcgga
tgtggacatg
ttcagaactt
tgagacctct
cggatcacct
tttcgeactce
ccgcetacicg
aactacgact
tggtgaagtc
tggactcecg
cgtctcagec
ggataagggt
ggattatgat

eolf-seql

aaagactocg
ggatgcgage
gcagttgaag
acagcctggce
gcecttcace
ctgaaggtgg
aaccccgeag
atccetigtce
gcagttaagg
cctgetggta
agcgatatca
gctttectygt
cecttetggcec
cgtattgatt
gacattccag
tcegettgge
gctggagett
gtcgattcte
tctactattg
ccactccaag
taccgtgtig
tacgctatat
aactctatca
gtgatcccea
ggtgttgcgg
gtaaattctt
gagctcgagt
agtagtgcac
gctgcracac
ggtcgtggta
acagaattga
aatggcgage
atagctatcc

aaccaacatg

aaatgaaaag
aaggattgca
ttccagecacc
ttaacgcata
atcctgtgtt
tcaagtttgyg
Cctacagctgce
acagagtcgt
agtggctagct
taggcgegece
ataacatgtt
tettgttect
gacgtcgagg
ctcagccatt
ccgcagcetgg
gtgaccaatc
cgeccactgac
gaggtgctat
ccactggtac
atggaactaa
tccgegetac
ctatctcttt
cctecacgga
gtgagcgect
aggaggaggce
acaccaatac
tcecgeaattt
gacacaagct
gctitatgaa
tagcgctaac
tttcgtegge
caacggtgaa
cacatgatat

agcaggatcg
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aactacatty
tgaaattaag
agcagetgtt
tttccaccayg
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcc
ggctcatgaa
agggtcccta
cttttgetct
cgtgtttctg
tcgacgtagce
cgctcteect
tgctggaget
ccagegecca
tgctgtggea
attacgacgt
taaccttgtt
cactcacatt
catccggtac
ctggcectcag
tgtccgaatce
gcattatcgt
gaccteceggce
gccttatact
gacacctggt
acgccgagga
ggaccttcat
tctgttcaac
tggtggtcag
gctctacact
tgatcttggt

tccaactcect

120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



eol1f-seql

atgatgtoct
ctactaatcc
agggtgtatc
ctatccagca
gggaggccgg
agattttaat
tTtggatctgg
ccgctttaga
ctgagtgecg
agcgtcttaa

aagggccegg
ctt

atggctritca
aatgtatgtc
tcgetetety
gtattctaag
taccactaag
tgagaatgca
ccctgtttct
ggacactgtt
tacactcggce
aatgaaggtyg
Cggaggtagt

Leu Ala

val

val

Ala

tctectygcte catctecgacce tttatctgte cttcgtgcta
cttacagcag ctgagtatga tcagactacc tatggctect
tctgataccg tgacatttgt caatgttgct actggtgeec
gactggtcta aagtcaccct tgatggacga ccacttatga
actttctttg ttctgccact acgtggcaag ctcetecttct
gccggcetacce cttataatta taatactact gccagtgacc
gctggtcacc gtgtatgcat ctcaacctac actactaatc
atttctgctg tcggtgtect cgcacctcac tctgegttgg
gactatcctg ctegtgetca cacttttgat gatttctgec
cttcagggtt gtgctttcca atcaactgtt gctgagctac
ggtaaaactc gggagtaccc gggagagaat ctatatttic
caccatcatc accatcacta atgaccggtg cggccgcaag
<210> 171
<211> 926
<212> PRT
<213> Artificial Sequence
<220> ) .
<223> Amino acid sequence of a
Hepatitis E
<400> 171
Ser Arg Ala Ser Thr Met Lys Leu Cys Ile Leu
1 5 10
Phe val Gly Leu Ser Leu Pro Thr Ala Leu Ala
20 25
Cys Glu Met Lys Arg Thr Thr Leu Asp Ser Pro
35 40
Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile
50 55
Gly Thr ser Ala Ala Asp Ala val Glu val Pro
65 70 75
Leu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr
85 90
Tyr Phe His GIn Pro Glu Ala Ile Glu Glu Phe
100 105
His His Pro val Phe GIn GIn Glu Ser Phe Thr
115 120

Arg Ser Asp

30

Gly
45

Leu Lys

Leu Leu

60

Ala Pro Ala

Ala Trp Leu

Pro val Pro

110

Glin
125

Arg val
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15

Lys Asp
Leu
Gly Lys

val
80

Ala

Asn Ala

95

Ala Leu

Leu Trp

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2803

SNAP construct containing the C gene of



Lys

Leu

145

Ala

val

Lys

Leu

Glu

225

val

Leu

Gly

Thr

305

Arg

Ser

Ala

Pro

ser
385

Leu

130

Ala

Leu

Ser

Glu

Gly

210

Asn

His

val

Arg

Asp

296

Asn

Pra

GIn

Ser

370

Thr

Leu

Ala

Ser

Ser

Leu

Gly

Phe

Arg

Arg

Pro

Arg

ATg

Pro
355

val

ser

Lys

Leu

Gly

Ser

180

Leu

Ala

Tyr

Asp

Leu

260

Arg

Ile

Phe

Gln

Pro

340

Leu

ASp

Pro

val

Ala

Asn

165

Gly

Leu

Gly

Phe

Ala

245

Pro

Gly

Asp

Ala

Pro

325

Ala

Thr

Ser

Leu

val

Gly

150

Pro

Ala

Ala

Ile

Gln

230

Thr

Met

Arg

Ser

Pro

310

Ala

Thr

Ala

Arg

Thr
390

Lys

135

ASh

val

val

His

Gly

ser

Met

Leu

Arg

Glin

295

ASD

Arg

ser

val

Gly

ser

Phe

Pro

Pro

Gly

Glu

200

Ala

ASp

Arg

Pro

Ser

280

Pro

Ile

Pro

Ala

Ala

360

Ala

Thr

Gly

Ala

1le

Pro

Ite

Ser

Ala

265

Gly

Phe

Pro

Leu

345

Pro

Ile

Ile

eolf-seql
Glu val Ile

Ata

Leu

170

TYyr

His

Gly

AsSn

Gly

Ala

Ala

Arg

Ala

leu

Ala

Thr

155

Ile

Glu

Arg

Ser

Asn

235

Ala

Pro

Ala

Leu

Ala

315

Ser

Arg

Pro

Arg

Thr
395

140

Ala

Pro

Gly

Leu

Leu

220

Met

phe

Ala

Gly

Pro

300

Ala

Ala

Ser

Asp

Arg

380

Gly
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Ser

Ala

Cys

Gly

Gly

Gly

Phe

Leu

Gly

Gly

Tyr

Gly

Trp

Ala

Thr

365

Gln

Thr

Tyr

val

His

l.eu

190

Lys

Gly

Phe

Phe

Gln

270

Gly

Ile

Ala

Arg

Pro

350

val

Tyr

AsSt

Glin

Lys

Pro

Gly

Cys

Leu

255

Pro

pPhe

His

Gly

ASp

335

Ala

Pro

Asn

Leu

Gln

Thr

160

val

val

Gly

Ser

Ser

240

Phe

Ser

Trp

Pro

Ala

320

GlIn

Gly

val

Leu

val
430



Leu

AsSn

val

Gly

Pro

465

Leu

Leu

Ala

Ser

Leu

545

AsSn

Leu

Thr

Glu

Leu

625

Leu

Lys

Tyr

Thr

val

val

His

Glu

Pro

530

Leu

Thr

Arg

Arg

val

610

Leu

Phe

Leu

ala

His

AFrg

Tyr

ser

Gin

Tyr

Glu

515

val

ASp

ASh

Arg

phe

595

Gly

Gly

Tyr

Tyr

Ala

Ile

420

Ala

Ala

val

Pro

500

Glu

Asn

Phe

Thr

Arg

Gly

Ser

The
660

Pro

405

Met

Thr

Ile

Asp

Gly

Asn

Ala

Ser

Ala

Arg

565

Pro

Lys

Gly

Leu

645

Ser

Leu

Ala

Ile

Ser

Met

470

Ile

Gln

Thr

TYr

Leu

550

val

Asp

Asp

Ile

Pro

630

Pro

val

Ser

Thr

Arg

Ile

Ash

Ala

Gly

Ser

Thr

535

Glu

Ser

Gly

Leu

Ala

615

Thr

val

Glu

Pro

Glu

Tyr

430

Ser

Ser

Ser

Trp

Gly

Asn

Leu

Arg

Thr

His

600

Leu

Glu

val

Asn

Leu

Ala

425

Arg

Phe

Thr

Glu

Tyr

Ala

585

Phe

Thr

Leu

Ser

Ala
665

eolf-seql
Leu Pro ieu

410

Ser

Pro

Trp

Thr

Leu

490

Ser

val

Pro

Phe

Ser

570

Glu

Thr

Leu

Ile

Ala

650

Gin

Asn

Leu

Pro

ser

475

val

val

Met

Tyr

Arg

Ser

Leu

Gly

Phe

Ser

635

Asn

Gln

Tyr

val

Gin

460

Thr

Ile

Glu

Leu

Thr

540

Asn

Ser

Thr

Thr

Asn

620

Ser

Gly

AsSp
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Gln

Ala

Pro

445

Thr

Asp

Pro

Thr

525

Gly

l.eu

Ala

Thr

Asn

605

Leu

Ala

Glu

Lys

ASp
Gln
430
Asn
Thr
val
ser
Ser
510
Ile
Ala
Thr
Arg
Thr
590
Gly
Ala
Gly

Pro

Gly
6

Tyr

Ala

Thr

Arg

Glu

495

Gly

His

Leu

Pro

His

575

Ala

val

AsSp

Gly

Thr

655

Ile

Thr

Arg

val

Thr

Ile

480

Arg

val

Gly

Gly

Gly

Lys

Ala

Gly

Thr

Gn

640

val

Ala



Ile

Tyr

Ser

705

l.eu

Pro

Ala

Gly

Leu

785

Ala

Ile

Ash

Pro

Arg

Leu

Lys

Phe

Pro

Arg

Thr

Met

GlIn

Gly

Glu

lLeu

His

850

Ala

Gin

Met

Gin

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

His

675

Asn

Pro

Ala

Tyr

Gly

Pro

Leu

Tyr

Asn

Gly

Ser

His

Gly

Lys

Gly

915

172
2395
DNA

Asp

Gin

Leu

Ala

val

740

val

Leu

Arg

Pro

Ala

820

Ser

Ala

Thr

Cys

val

300

Pro

Ile

His

Ser

Glu

725

Ser

Ser

Met

Gly

Tyr

805

Ala

Gly

Leu

Phe

Ala

885

Gly

Gly

Asp

Glu

val

710

TYyr

AsSp

Arg

Thr

Lys

ASn

Gly

Pro

Ala

ASp

Phe

Lys

Gly

feu

Glin

695

Leu

ASp

Thr

ser

Ite

775

Leu

Tyr

His

val

Ala

855

Asp

Glin

Thr

Gly

Artificial Sequence

ASp

Arg

Gln

val

Leu

760

Gin

Ser

Asn

Arg

Ser

840

Leu

Phe

Ser

Arg

Ser
920

Glu

Arg

Ala

Thr

Thr

745

ASp

Gln

Phe

Thr

val

825

Ile

Glu

Cys

Thr

Glu

905

His

eolf-seql
Ser Arg val

Pro

Ash

Thr

730

Phe

Trp

Tyr

Trp

Thr

810

Cys

ser

Asp

Pro

val

890

Tyr

His

Thr

Asp

715

Tyr

val

Ser

Ser

Glu

795

Ala

Ile

Ala

Thr

Glu

875

Ala

Pro

His

Pro

700

val

Gly

Asn

Lys

Lys

780

Ala

Ser

Ser

val

val

860

Cys

Glu

Gly

His
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val

685

Ser

Leu

Ser

val

val

765

Thr

Gly

Asp

Thr

Arg

l.eu

Glu

His
925

Ile

P

Trp

ser

Ala

750

Thr

rhe

Thr

GIn

Tyr

830

val

Tyr

Thr

GIn

Asn

910

His

Glin

Ala

Leu

Thr

735

Thr

Leu

Phe

Thr

Tle

815

Thr

Leu

Pro

Leu

Arg

Leu

ASp

Pro

Ser

720

Asn

Gly

Asp

val

LYysS

800

Ley

Thr

Ala

Ala

Tyr



<220>
<223>

sequence of the C gene of

<400> 172

tcgcgagceta gcaccatgaa actatgtatt

tccttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca
agcttcaccc
tcatatcage
gctetcageg
ggagctgtag
ggtcatagac
ggtggcggat
cggcagecag
tcegeacgtce
ccagatactg
aatttatcaa
gctgeteege
actgaagcat
cttgtgccga
actaccccga
cagcctggta
ggctggeget
atgctttgeca
cttggcttge
aacacacgtg
ggcactgctyg
gggactaatg
gatacgcttc
tattctcgee
gagaacgctc

cgtgttgteca

cagctetgge
ttgggaagtt
aaggaacttc
ctgagcecect
ttgaggaatt
gceaggtect
aacttgctye
gaaatcctgt
gtggctatga
ttggaaagcec
ccgaaaacct
ccecgececact
gtcgatctgce
ttectgttec
catcaccget
tgageeettt
caaattatgc
acgctgtegg
catctgtgga
ttgcttcaga
ctgttgagac
tccacggatc
ttgatttcge
tttececgeta
agttaactac
gagttggtga
tcggtggact
ccgtegtctce
agcaggataa

ttcaggatta

aagatctgac
ggaactgagt
tgctgctgat
catgcaadcc
tccagtececce
gtggaaattyg
attggcecggt
gcccatectg
aggaggactg
tgggctaget
gtacttccag
cggctecget
accagctgga
tgatgtcgat
aacatctact
gctaccactc
ccagtaccgt
cggatacgct
catgaactct
acttgtgatc
ctctggtgtt
acctgtaaat
actcgagctc
ctcgagtagt
gactgctget
agtcggtegt
cccgacagaa
agccaatggce
gggtatagct

tgataaccaa

eolf-seql

Hepatitis E

ctacttgcag
aaagactgcg
ggatgcgagc
gcagttgaag
acagcctggce
gcecttcacce
ctgaaggtgg
aaccccgeag
atcccttgte
gcagttaagg
cectgetggta
agcgatatcg
tggcgtgacce
gcttcgeeac
tctcgaggty
aftgccactg
caagatggaa
grtgtccgeg
atatctatct
atcacctcca
cccagtgage
gcggaggagg
tcttacacca
gagttccgca
gcacgacaca
acacgcttta
ggtatagcgce
ttgatttcgt
gagccaacgg
atcccacatg

catgagcagg

ttgttgegtt
aaatgaaaag
aaggattgca
tteccageacce
ttaacgcata
atcctgrgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctgcet
taggcgcgece
ctggtgctgg
aatcccageg
tgactgctgt
ctatattacg
gtactaacct
Ctaacactca
ctaccatccg
ctttctggec
cggatgtccg
gcctgeatta
aggcgacctc
atacgcetta
atttgacacc
agctacgeceyg
tgaaggacct
taactctgtt
cggctggrgg
tgaagctcta
atattgatct

atcgtccaac
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Nucleotide sequence of a SNAP construct containing the core

cgtaggattg
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttcc
ggctcatgaa
agggtcecta
agctcgacct
ccecagecact
ggcacctgcet
acgtcagtat
tgttctatat
cattatggcec
gtaccgteccg
tcagacaact
aatccttgtc
tcgtaaccaa
cggccttgtce
tactggtgcec
tggtaacacg
aggacctgat
tcattttaca
caaccttgcet
tcagctattc
cacttcagtc
tggtgagtcc

tecrtetect

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



gcteccatcte
gcagctgagt
accgtgacat
tctaaagtca
tttgttctge

tacccttata

caccgtgtat

gctgteggty
ggcggaggta

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

<220>
<223>

<400>

173
790
PRT

gacctttatc
atgatcagac
ttgtcaatgt
ccettgatgg
cactacgtgg
attataatac
gcatctcaac
tcetegeace

gtcaccatca

tgtccttegt
tacctatggce
tgctactggt
acgaccactt
caagctctcec

tactgccagt

eolf-seql

gctaatgatg
tcctctacta

gcccagggtyg
atgactatcc

ttctgggagg
gaccagattt

tgctatggcet
atccaatgta
tatctegcte
agcagtattc
ccggtaccac

taattgagaa

ctacactact
tcactctgec

tcaccatcac

Artificial Sequence

Amino acid sequence of a SNAP construct containing the core

aatcttggat

ccgggagaga
taatgaccgg

sequence of the C gene of Hepatitis E

173

Ser Arg Ala
1

phe

cys

Leu

Gly

65

Leu

Tyr

His

Lys

Ley
145

val

Glu

ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Gly
Met
35

Gly
Ser
Gly
His
Pro
115

Leu

Ala

Thr
5

Ser

Ley Ser

20

Lys Arg

Cys Glu
Ala

Ala

Glu
85

Pro

Gln
100

pro

val phe

Lys val

Leu Ala

Met Lys Leu Cys

Ala
25

Leu Pro Thr

Thr Thr Leu

40

Asp

GIn Gly Leu His

55

Asp Ala val Glu

70

Pro Leu Met Gln

Glu
105

Glu Ala Ile

Glu
120

Gin Gin ser

val Phe Gly

Pro Ala

Ile Leu
10

Leu

Leu Ala

Arg

Ser Pro Leu

Glu Ile

val Pro

75

Ala Thr

90

Ala

Glu pPhe Pro

Phe Thr Arg

Glu val 1le

140

Ala Thr Ala
155
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Ala

Ser

Gly

45

Leuy

Pro

Trp

val

Gln

125

Ser

Ala

ctggeectgt
atctatattt

tgcggecgea

val

Asp

30

Lys

Leu

Ala

Leu

Pro

110

val

Tyr

val

ttcacttaca
tgtctctgat
tctggactgg
taagactttc
taaggecgge
tgcagctggt
ttctatttet
tcaagggccec

agctt

val Ala

15

Lys ASp

Leu Glu
Gly Lys

val
80

Ala

Asn Ala

95

Ala Leu

Leu Trp
GIn GIn

Thr
160

LYS

1920
1980
2040
2100
2160
2220
2280
2340
2385



Ala

val

Lys

Leu

Glu

225

Arg

Arg

Pro

val

Ser

305

Ala

His

Arg

Tyr

ser

385

Gin

Tyr

Leu

Ser

Glu

Gly

210

Asn

Glin

Pro

Leu

290

Pro

Ala

Ile

Ala

Ala

370

val

Pro

Arg

Ser

ser

Leu

Pro

Ala

Thr

275

Ser

Leu

Pro

Met

Thr

355

Ile

Asp

Gly

Asnh

Gly

Ser

180

Leu

Ala

Tyr

Ala

Thr

260

Ala

Arg

Thr

Leu

Ala

340

Ite

Ser

Met

Ile

Gln
420

Asn

165

Gly

Leu

Gly

Phe

245

Ser

val

Gly

Ser

ser

325

Thr

Arg

Ile

Asn

Ala

405

Gly

Pro

Ala

Ala

Ile

GIn

230

Pro

Ala

Ala

Ala

Thr

310

Pro

Glu

Tyr

Ser

Ser

390

Ser

Trp

val

val

His

Leu

Arg

Pro

Ite

295

ITle

Leu

Ala

Arg

Phe

375

Ile

Glu

Arg

Pro

Gly

Glu

200

Ala

Asp

Gly

Arg

Ala

280

Leu

Ala

Leu

Ser

Pro

360

Trp

Thr

Leu

Ser

Pro

ITe

Ser

Arg

Pro

Arg

Thr

Pro

Asn

345

Leu

Pro

Ser

val

val
425

eolf-seql

Leu Ile Pro

170

Tyr

His

Gly

Ala

Ala

250

Ser

ASp

Arg

Gly

Ley

330

Tyr

val

Gln

Thr

Ile
410

Glu

Arg

Ser

Gly

Trp

Ala

Thr

Gln

Thr

315

Gln

Ala

Pro

Thr

ASp

Pro

Gly

Leu

Leu

220

Ala

Arg

Pro

val

Tyr

300

Asn

ASp

Glin

Asn

Thr

380

val

Ser

Glu Thr Ser

Page 221

Cys

Gly

Gly

ASp

Ala

Pro

285

Asn

Leu

Gly

Tyr

Ala

365

Thr

Arg

Glu

Gly

His

Leu

190

Lys

Gly

Ala

G1In

Gly

val

Leau

val

Thr

Thy

Ile

Arg

val
430

Arg

Ala

Pro

Gly

Arg

Ser

255

Ala

Pro

Ser

Leu

Asn

335

val

Gly

Pro

Leu

Leu

415

Ala

val

val

Gly

ser

Pro

240

Gln

Ser

ASp

Thr

Tyr

320

Thr

val

Gly

Thr

val

400

His

Glu



Glu

val

Arg

Phe

Gly

Tyr

TYyr

His

Asn

Pro

625

Ala

Tyr

Pro

Glu

Asn

450

phe

Thr

Gly

Met

Ser

Thr

AsSp

Gln

610

Leu

Ala

val

val

Leu
690

Ala

435

Ser

Ala

Arg

Pro

fLeu

Arg

Ser

Ile

595

His

Ser

Glu

Ser

Ser

675

Met

Thr

Tyr

Leu

val

Asp

500

Asp

ITe

Pro

Pro

val

580

ASp

Glu

val

Tyr

ASp

660

Arg

Thy

Ser

Thr

Glu

Ser

485

Gly

leu

Ala

Thr

val

565

Glu

Leu

Gin

Leu

Asp

Thr

Ser

Ile

Gly

Asnh

Leu

470

Arg

Thr

His

Leu

Glu

550

val

Asn

Gly

ASp

val

Leu

Gin

Leu

Thr

455

Glu

Tyr

Ala

Phe

Thr

535

Leu

Ser

Ala

Glu

Arg

Ala

Thr

Thr

ASp

Glin
695

val

440

Pro

Phe

Ser

Glu

Thr

520

f.eu

Ile

Ala

GlIn

Ser

600

Pro

Asn

Thr

Phe

Trp

Tyr

Met

Tyr

Arg

ser

Leu

505

Gly

Phe

ser

Asn

Gln

585

Arg

Thr

ASp

Tyr

val

665

ser

Ser

eolf-seql

Leu Cys Ile

Thr

Asn

Ser

490

Thr

Thr

Asn

Ser

Asp

val

Pro

val

Lys

Gly

Leuy

475

Ala

Thr

Asn

Leu

Ala

555

Glu

Lys

va]l

Ser

L.eu

635

Ser

val

val

Ala
460
Thr
Arg
Thr
Gly
Ala
540
Gly

Pro

Gly

Pro
620
Trp
Ser

Ala

Thr

Lys Thr Phe

700
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His

445

Ley

Pro

His

Ala

val

525

Asp

Gly

Thr

Ile

GIn

605

Ala

l.eu

Thr

Thr

Leu

685

Phe

Gly

Gly

Gly

Lys

Ala

510

Gly

Thr

Glin

val

Ala

590

ASp

Pro

ser

Asnh

Gly

ASD

val

ser

Leu

Asn

Leu

495

Thr

Glu

Leu

Leu

Tyr

Ser

Leu

Pro

655

Ala

Gly

Ley

Pro

Leu

Thr

480

Arg

Arg

val

Leu

Phe

560

Leu

Pro

Asp

Arg

Thr

640

Met

Gin

Arg

Pro



Leu

705

Tyr

AsSn

Gly

Ser

His
785

Arg

Pro

Ala

Ser

Ala

770

His

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

<220>
<223>

<400>

Gly Lys Leu

Tyr Asn Tyr

725

Ala Gly His

740

Gly Pro val

755

Pro Gly Glu

His His His

174
1195
DNA

Ser

710

Asn

Arg

Ser

Asn

His
790

Phe

Thr

val

Ite

Leu
775

Artificial Sequence

Trp Glu

Thr Ala

Cys Ile
745

Ser Ala
760

Tyr Phe

eolf-seql

Ala Gly Thr
715

Serr Asp Gln
730

Ser Thr Tyr

val Gly val

Gln Gly Pro
780

Thr

Ile

Thr

Leu

765

Gly

Lys

Leu

Thr

750

Ala

Gly

Ala

Ile
735

Asn Leu
Pro

Gly ser

Nucleotide sequence of a SNAP construct containing the C gene of

Hepatitis C
174

gcaccatgaa

tcgcgagcta
tccttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggeca
agcttcaccc
tcatatcagc
gctctecageg
ggagctgtag
ggtcatagac
ggtggcggat
agaggtcctc
ggaagacgac
ggttatccta

cctegtggtt

cagetctggce
ttgggaagtt
aaggaacttc
ctgagcecct
ttgaggaatt
gccaggtect
aacttgctgc
gaaatccigt
gtggctatga
ttggaaagcce
ccgaaaacct
gtttaggtgt
aacctatttt
tgcctetata

ctcgacctag

actatgtatt
aagatctgac
ggaactgagt
tgctgcetgat
catgcaagcc
teccagtecece
gtggaaattyg
attggccggt
gccecatecty
aggaggactyg
tgggctgggt
gtacttccag
tcgagcaact
taaggctcgt
tggtaatgaa
ttggggtcct

ctacttgcag
aaagactgcg
ggatgcgage
gcagttgaag
acagectgge
gccettcace
Cctgaaggtgg
aaccccgcag
atccecttgte
gcagttaagg
cctgetggta
agcgatatcy
agaaagactt
cgtcctgaag
ggatgcggta
actgaccctc

ttgttgegtt
aaatgaaaag
aaggattgca
ttccagcacc
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctygct
taggcgegec
gagtttacct
ctgaacgatc
gtagaactat
atgcaggaat

gacgaagatc
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cgtaggattg
aactacattg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ticatcttce
ggctcatgaa
agggtcccta
attgccgega
acaacctegt
ggctcagect
gctactatca

acgtaattta

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



ggtagagtaa ttgatacact tacatgtggt tttgctgatc ttatgggata tattccacta
gtaggtgctc cactaggtgg agctgcaaga gctcttgcac atggtgtacg agttcttgaa

gatggagtga actatgcaac aggtaatctc ccgggagaga atctatattt tcaagggcecc

eolf-seql

ggcggaggta gtcaccatca tcaccatcac taatgaccgg tgcggccgca agett

<210>
<211>
<212>

175
390
PRT

<213>

<220>
<223>

<400>

Artificial Sequence

Ser Arg Ala Ser ;hr Met Lys
1

phe

cys

Leu

Gly

65

Leu

Tyr

His

LysS

Leu

145

Ala

val

val

Glu

ser

50

Thr

Gly

Phe

His

Leu

130

Ala

Leu

Ser

Gly

Met

35

Gly

Ser

Gly

His

Pro

115

Leu

Ala

Ser

ser

Ley

20

LysS

Cys

Ala

Pro

Gin

100

val

Lys

Leu

Gly

Ser
180

ser

Arg

Glu

Ala

Glu

85

Pro

phe

val

Ala

Asn

165

Gly

Leu

Thr

Gn

Asp

70

Pro

Glu

GIn

val

Gly

Pro

Ala

Pro

Thr

Gly

55

Ala

Leu

Ala

Glin

Asn

val

val

Amino acid sequence of a
Hepatitis C.

175

Leu

Thr

Leu

40

Leu

val

Met

Ile

Glu

120

rhe

Pro

pPro

Gly

1020
1080
1140
1195

SNAP construct containing the C gene of

Cys

Ala

25

Asp

His

Glu

Gln

Glu

105

Ser

Gly

Ala

Ile

Gly

ITe Leu Leu Ala

10

Leu

Ser

Glu

val

Ala

90

Glu

Phe

Glu

Ala

Leu

170

Tyr

Ala

Pro

Ile

Pro

75

Thr

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Leu

Lys

60

Ala

Ala

Pro

Arg

Ile

140

Ala

Pro

Gly
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Ser

Gly

435

Leu

Pro

Trp

val

Gin

125

Ser

Ala

Cys

Gly

val val Ala

Asp

30

Lys

Leu

Ala

Leu

Pro

110

val

Tyr

val

His

Leu
190

15

Lys

Leu

Gly

Ala

Asn

95

Ala

Leu

Glin

Lys

AsSp

Glu

Lys

val

80

Ala

lLey

Trp

Gin

Thr

160

val

val



) eolf-seq]
Lys Glu Trp Leu teu Ala His Glu Gly His Arg Leu Gly Lys Pro Gly
195 200 205

Leu Gly Pro Ala Gly Ile Gly Ala Pro Gly Ser Leu Gly Gly Gly Ser
210 215 220

Glu Asn Leu Tyr Phe GlIn Ser Asp Ile Gly val Tyr Leu Leu Pro Arg
225 230 235 240

Arg Gly Pro Arg Leu Gly val Arg Ala Thr Arg Lys Thr Ser Glu Arg
245 250 255

ser Gln Pro Arg Gly Arg Arg Gln Pro Ile Phe Lys Ala Arg Arg Pro
260 265 270

Glu Gly Arg Thr Met Ala GIn Pro Gly Tyr Pro Met Pro Leu Tyr Gly
275 280 285

Asn Glu Gly Cys Gly Asn Ala Gly Met Leu Leu Ser Pro Arg Gly Ser
290 295 300

Arg Pro Ser Trp Gly Pro Thr Asp Pro Arg Arg Arg Ser Arg Asn Leu
305 310 315 320

Gly Arg val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu Met Gly
325 330 335

Tyr I1e Pro Leu val Gly Ala Pro Leu Gly Gly Ala Ala Arg Ala Leu
340 345 350

Ala His Gly val Arg val Leu Glu Asp Gly val Asn Tyr Ala Thr Gly
355 360 365

Asn Leu Pro Gly Glu Asn Leu Tyr Phe Gin Gly Pro Gly Gly Gly Ser
370 375 380

His His His His His His

385 390
<210> 176

<211> 1288

<212> DNA

<213> Artificial Sequence
<220>

<223> Nucleotide sequence of a SNAP construct containing the core
sequence of the C gene of Hepatitis C

<400> 176

tcgcgagcta gcaccatgaa actatgtatt ctacttgcag ttgttgcgtt cgtaggattg 60
tecttaccta cagetctgge aagatctgac aaagactgeg aaatgaaaag aactacattg 120
gattcaccac ttgggaagtt ggaactgagt ggatgcgagc aaggattgca tgaaattaag 180

Page 225



ctactgggaa
cttggaggtce
cctgaggcca
agcttcaccc
tcatatcagce
gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
Ccgtaagacta
caaattgtty
actagaaaga
cgtcgtectg
gaaggatgcg
cctactgacc
ggttttgctyg
agagctcttg
ctceecgggag
cactaatgac
<210> 177
<211> 421
<212> PRT
<213>
<220>
<223>
<400> 177

i

aaggaacttc
ctgageccect
ttgaggaatt
gccaggtcect
aacttgetgce
gaaatcctgt
gtggctatga
ttggaaagcc
ccgaaaacct
agcgcaatac
gtggagttta
cttctgaacy
aaggtagaac
gtaatgcagg
ctcgacgaag
atcttatggg
cacatggtgt

agaatctata

cggtgcggcec

tgctgctgat
catgcaagcec
tccagteccec
gtggaaattg
attggccggt
gcceecatectyg
aggaggactg
tgggctgggt
gtacttccag
taatcgtcgt
cctattgecyg
atcacaacct
tatggctcag
aatgctacta
atcacgtaat
atatattcca
acgagttcett
ttttcaaggg

gcaagctt

Artificial Sequence

Ser Arg Ala Ser Thr Met Lys Leu Cys
5

Phe val Gly Leu Ser Leu Pro Thr
20

Cys Glu get Lys Arg Thr Thr Leu
5
Leu Ser Gly Cys Glu GIn Gly Leu His
50 55

Gly Thr ser Ala Ala Asp Ala val Glu
65 70

40

eolf-seql

gcagttgaag
acagcctgge
gcectteacce
Cctgaaggtgg
aaccccgceag
atcccttgte
gcagttaagy
cctgetggta
agcgatatca
ccacaagatg
cgaagaggtc
cgtggaagac
cctggttatc
tcacctegtg
ttaggtagag
ctagtaggty
gaagatggag
ccecggeggag

10

25

ttccagcacc
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtecgt
agtggctget
taggcgegcec
gtacgaatcc
ttaagtttcce
ctegtttagg
gacaacctat
ctatgectct
gttctcgacc
taattgatac
Cctccactagg
tgaactatgc

gtagtcacca

agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttece
ggctcatgaa
agggtcccta
taagcctcaa
gggtggcggt
tgttcgagea
ttttaaggct
atatggtaat
tagttggggt
acttracatgt
tggagctgea
aacaggtaat

tcatcaccat

Amino acid sequence of a SNAP construct containing the core
seqguence of the C gene of Hepatitis C

Ile Leu Leu Ala val val Ala

15

Ala Leu Ala Arg Ser ggp Lys Asp

ASp Ser Pro Leu Gly Lys Leu Glu
45

75
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Glu Ile Egs Leu Leu Gly Lys

val Pro Ala Pro Ala Ala val

80

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1288



Leu

Tyr

His

Lys

Leu

145

Ala

val

Lys

Leu

Glu

225

Arg

Pro

Pro

Gly

rhe

His

tey

130

Ala

Leu

Ser

Glu

Gly

210

Asn

Lys

Gly

Pro

Pro

290

Arg

Gly

Ser

Gly

His

Pra

115

ey

Ala

Ser

Ser

Trp

Pro

Leu

Thr

Gly

Arg

275

Arg

Thr

Cys

Trp

Pro

Gln

100

val

Lys

Leu

Gly

ser

180

Leu

Ala

Tyr

Lys

Gly

260

Leu

Gly

Met

Gly

Gly
340

Glu

85

Pro

phe

val

Ala

AsSn

165

Gly

L.eu

Gly

Phe

Arg

245

Gln

Gly

Arg

Ala

Asn

325

Pro

Pro

Glu

Gln

val

Gly

Pro

Ala

Ala

Ile

Gin

230

Asn

Ile

val

Arg

Glin

310

Ala

Thr

Leu

Ala

Glin

Lys

135

Asn

val

val

His

Thr

val

Arg

Gin

295

Pro

Gly

Asp

Met

Ile

Glu

120

rhe

Pro

Pro

Gly

Glu

200

Ala

ASp

Asn

Gly

Ala

280

Pro

Gly

Met

Pro

Glin

Glu

105

Ser

Gly

Ala

Ile

Gly

Gly

Pro

Ile

Arg

Ile

Tyr

Leu

Arg

eolf-seql

Ala Thr Ala

90

Glu

Phe

Glu

Ala

Leu

170

Tyr

His

Gly

Ser

250

val

Arg

Phe

Pro

Leuy
330

Phe

Thr

val

Thr

155

Ile

Glu

Arg

Ser

Thr

235

Pro

Tyr

Lys

Lys

Met

315

Ser

Pro

Arg

Ile

140

Ala

Pro

Gly

Leu

Leu

220

Asn

Gin

Leu

Thr

Ala

300

Pro

Pro

Arg Arg Ser
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Trp

val

Gln

125

Ser

Ala

cys

Gly

Gly

Gly

Pro

Asp

Leu

Ser

285

Arg

Leu

Arg

Arg

Leu

Pro

110

val

Tyr

val

His

Leu

190

Lys

Gly

Lys

val

Pro

270

Glu

Arg

Tyr

Gly

Asn
350

Asn

95

Ala

Leu

Gin

Lys

Pro

Gly

Pro

Arg

Arg

Pro

Gly

Ser

335

l.eu

Ala

Leu

Trp

Glin

Thr

160

val

val

Gly

Ser

Glin

240

Phe

Arg

Ser

Glu

Asn

320

Arg

Gly



Ile
355

Arg val

Ile Pro

370

Leu

His val

385

Gly

Leu Pro Gly

His His His

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

<220>
<223>

178
1054
DNA

ASp

val

Arg

Glu

His
420

Thr

Gly

val

Ash

405

His

Leu Thr Cys Gly

Ala Pro Leu Gly

Leu Glu Asp Gly

360

375

390

Leu Tyr Phe GlIn

Artificial Sequence

eolf-seql

395

380

Phe Ala Asp Leu Met Gly Tyr
365
Gly Ala Ala Arg Ala Leu Ala

val Asn Tyr Ala Thr Gly Asn

400

Gly Pro Gly Gly Gly Ser His
410

415

Nucleotide sequence of a SNAP construct containing sequences

encoding the NSs protein from Schmallenberg virus

<400> 178
tcgcgageta

tccttaccta
gattcaccac
ctactgggaa
cttggaggtc
cctgaggceca
agcttcaccc
tcatatcage
gctctcageg
ggagctgtag
ggtcatagac
ggtggcggat
catttaaccc
tcggtgttge
cggcacaacc
attttccceca
caggttatcc

caccatcact

gcaccatgaa
cagctetgge
ttgggaagtt
aaggaacttc
ctgagceect
ttgaggaatt
gccaggtect
aacttgetge
gaaatcctgt
gtggctatga
ttggaaagcc
ccgaaaacct
ggaggtcggg
tagagtcttc
aagtgtcgat
atatgtctca
cgggagagaa
aatgaccggt

actatgtatt
aagatctgac
ggaactgagt
tgctgetgat
catgcaagcec
tccagteccce
gtggaaattg
attggccggt
gcccatectg
aggaggactg
tgggctgogt
gtacttccag
tatgtggcat
ttecctcaace
cttacttttg
aatcctgtgc
tctatatttt

gcggecgeaa

ctacttgcag
aaagactgcg
ggatgcgagc
gcagttgaag
acagcctggce
gcccttcacc
Cctgaaggtgg
aaccccgceag
atcccttgte
gcagttaagg
cctgetggta
agcgatatct
ttattggtaa
agaagaaggc
gtggggtcaa
cagacaatgc
caagggcccy

gctt

ttgttgegtt
aaatgaaaag
aaggattgca
ttccagecacc
ttaacgcata
atcctgtgtt
tcaagtttgg
ctacagctge
acagagtcgt
agtggctgcet
taggcgegeco
accacaacgg
gtatgggcaa
caagatggtc
atttacagtg

cattacactt

gcggaggtag
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cgtaggattg
aactacattyg
tgaaattaag
agcagctgtt
tttccaccag
tcagcaggag
tgaagtgatt
cgtgaaaact
ttcatcttec
ggcicatgaa
agggtcecta
aatgcagcta
caactcaact
ctacataaga
gttaataacc
cacaggatgt

tcaccatcat

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

1020
1054



eolf-seql

<210> 179

<211> 343

<212> PRT

<213> Artificial Sequence
<220>

<223> Amino acid sequence of a SNAP construct containing sequences
encoding the NSs protein from Schmallenberg virus

<400> 179

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

phe val Gly Leu Ser Leu Pro Thr ééa Leu Ala Arg Ser Agp LYS Asp
20 3

Cys Glu ?et Lys Arg Thr Thr igu AsSp Ser Pro Leu Gly Lys Leu Glu
5 45

Leu Ser Gly Cys Glu GIn Gly Leu His Glu Ile Lys Leu Leu Gly Lys
50 55 60

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

Lteu Gly Gly Pro Glu Pro Leu Met GIn Ala Thr Ala Trp Leu Asn Ala
85 90 95

Tyr Phe His Gln Pro Glu Ala Ile Glu Glu Phe Pro val pPro Ala teu
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 Lys Phe Gly Glu val Ile Ser Tyr GIn Gln
130 135 140

teu Ala Ala Leu Ala Gly Asn Pro Ala Ala Thr Ala Ala val Lys Thr
145 150 155 160

Ala Leu Ser Gly Asn Pro val Pro Ile Leu Ile Pro Cys His Arg val
165 176 175

val Ser Ser Ser Gly Ala val Gly Gly Tyr Glu Gly Gly Leu Ala val
180 185 190

Lys Glu Trp Leu Leu Ala His Glu Gly His Arg Leu Gly Lys Pro Gly
195 200 205

Leu Gly Pro Ala Gly ITe Gly Ala Pro Gly Ser Leu Gly Gly Gly ser
210 215 220

Page 229



Glu

225

His

Asn

Arg

Leu

Met

305

Gln

Ser

Asn

tey

Asn

Pro

Leu

290

ser

val

His

Leu

Thr

Ser

275

val

Gln

Ile

His

Tyr
Arg
Thr
260

Trp

Gly

Pro

His
340

Phe

Arg

245

Ser

ser

Ser

Leu

Gly

His

Gln

230

Ser

val

Tyr

Asn

cys

310

Glu

His

Ser

Gly

Leu

Ile

Leu

295

Gln

Asn

His

Asp

Met

Leu

280

Gin

Thr

Leu

Ile

Trp

Glu

265

Arg

Trp

Met

TYyr

eolf-seql
Tyr His Asn

235

His Leu
250

Ser Ser

His Asn

Leu ITe

Pro Leu

315

Phe Gln
330

Ley

ser

GIn

Thr

300

His

Gly
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Gly

val

Ser

val

285

Ile

Phe

Pro

Met

Ser

Thr

270

Ser

Phe

Thr

Gly

Glin

Met

255

Arg

Ile

Pro

Gly

Gly

Leu

240

Gly

Arg

Leu

Asn

Cys

320

Gly



