<110>
<120>
<130>
<160>
<170>
<210>
<211>

<212>
<213>

15

1
1065
DNA

<220>
<221>
<222>
<223>

<400> 1
atggccccaa

misc
.

caps

ataagaggag
gaatgctttt
tcaatatcta
tacagtgtgg
ctcatgtggg
gtgcactcta
agctttcatt
tacagaacaa
gtcatgaaca
tgggttcctg
gaaaatgttc
tttggtgttg
ggcatgttta
gtgcagctaa
ttaattaaca
gtagaggagg
agatacgttg
<210> 2
<211> 1065

<212> DNA
<213>

<220>

537130 K

JC polyomavirus

_feature

. (1065)

id protein
caaaaagaaa
gagtagaagt
taactccaga
tatcagatac
ccagaattcc
aggctgtgac
atgggcaagc
ttttttctgt
agtacccaga
cagagcacaa
atcccaccag
ctccagttct
ggccactttg
caaacaggtc
ggaaaaggag
gaaggactcc
ttagagtttt

acaaatatgg

53 3% K_seqprot_sT25
SEQUENCE LISTING

patentIn version 3.5

VP1

aggagaaagg
tctagaagtt
aatgggtgac
atttgaaagt
actacccaat
cttaaaaact
aactcatgac
tgggggggag
tggaacaatt
ggcgtaccta
aaatgaaaac
tcatataaca
caaaggtgac
tggttcccag
ggttaaaaac
tagagttgat
tgagggaaca

acagttgcag

synthetic sequence

aaggaccccg
aaaactgggg
ccagatgagc
gactccccaa
ctaaatgagg
gaggttatag
aatggtgcag
gctttagaat
tttccaaaga
gataagaaca
acaagatatt
aacactgcca
aacttatact
cagtggagag
ccctacccaa
gggcagccta
gaggagcttc

acaaaaatgc

Seite 1
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tgcaagttcc
ttgactcaat
atcttagggg
atagggacat
atctaacctg
gggtgacaag
ggaagccagt
tacagggggt
atgccacagt
aagcatatcc
ttgggacact
caacagtgtt
tgtcagctgt
gactctccag
tttctttcct
tgtatggcat
caggggaccc

tgtaa

verfahren zur Aufreinigung von virusihnlichen Partikeln (VLP)

aaaacttctt
tacagaggta
ttttagtaag
gctteccttgt
tggaaatata
tttgatgaat
gcagggcacc
gctttttaat
gcaatctcaa
tgttgaatgt
aacaggagga
gcttgatgaa
tgatgtctgt
atattttaag
tcttactgat
ggatgctcaa

agacatgatg

60
120
180
240
300
360
420
480
540
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720
780
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960
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1065



<221>
<222>
<223>

<400> 2
atggctccca

(1)
vpl

atccgtggtg
gagtgcttcc
tccatctcca
tactccgtgg
ctgatgtggg
gtgcactcca
tccttccact
taccgtacca
gtgatgaaca
tgggtgcccg
gagaacgtqc
ttcggtgteg
ggcatgttca
gtgcagctgc
ctgatcaacc
gtggaagagg
cgttacgtgg
<210> 3

<211> 354

<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 3

(1)

1

Pro Lys Leu Leu Ile Arg Gly Gly val

20 25

Gly val gsp Sser Ile Thr Glu val Glu
5

Gly Asp Pro Asp Glu His Leu Arg Gly

misc_feature

.. (1065)

53330K_seqprot_sT25

capsid protein; codon optimized

ccaagcgcaa
gtgtcgaggt
tcacccccga
tctccgacac
ctcgtatccc
aggctgtgac
acggccaggc
tcttctcegt
agtaccccga
ccgagcacaa
accccacccg
cccecegtget
gtcccctgtg
ccaaccgttc
gcaagcgtcg
gtcgtacccc
tccgegtgtt

acaagtacgg

JC polyomavirus

MISC_FEATURE

..(354)

gggcgagcecc
gctggaagtc
gatgggtgac
cttcgagtcc
cctgcccaac
cctcaagacc
tacccacgac
gggtggcgag
cggcaccatc
ggcttacctg
taacgagaac
gcacatcacc
caagggcgac
cggttcccag
tgtgaagaac
tcgtgtggac
cgagggcacc

ccagctccag

capsid protein VP1

Met Ala Pro Thr %ys Arg Lys Gly Glu

40

aaggaccccg
aagaccggcg
cctgacgagc
gactccccca
ctgaacgagg
gaggtcatcg
aacggtgctg
gctctggaac
ttccccaaga
gacaagaaca
acccgttact
aacaccgcta
aacctgtacc
cagtggcgtg
ccctacccta
ggccagcecca
gaggaattgc

accaagatgc

tgcaagtgcc
tggactccat
acctgagggg
accgtgacat
acctgacttg
gcgtgacttc
gcaagcccgt
tccagggegt
acgctactgt
aggcctaccc
tcggcaccct
ccaccgtgct
tgtccgetgt
gcctgteccg
tctccttect
tgtacggcat
ccggcgaccc

tgtaa

caagctgctg
taccgaggtg
cttctccaag
gctgccctge
cggcaacatc
cctgatgaac
gcagggaacc
ggtgttcaac
gcagtcccaa
cgtggagtgc
gaccggtgga
gctggacgag
ggacgtgtgc
ctacttcaag
gctgaccgac
ggacgctcag

cgacatgatg

550 Lys Asp Pro val Gln val

15

Glu val Leu Glu val Lys Thr
30
Cys Phe Leu Thr Pro Glu Met

Phe Ser Lys Ser Ile Ser Ile
Seite 2
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Ser

65

Tyr

Cys

Ile

His

Phe

145

Tyr

val

Asn

Glu

Pro

225

Phe

val

Arg

Lys

Arg

val

50

Asp

Ser

Gly

Gly

Arg

Gln

Lys

Asn

210

val

Gly

Asp

Gly

Asn

290

Thr

Glu

Thr

val

Asn

val

115

Asn

val

Thr

ser

Ala

195

Thr

Leu

val

val

Leu

275

Pro

Pro

Glu

Phe

Ala

Ile

100

Thr

Gly

Gly

Lys

Gln

180

Tyr

Arg

His

Gly

cys

260

ser

Tyr

Arg

val

Glu

Arg

85

Leu

ser

Ala

Gly

Tyr

165

val

Pro

Tyr

Ile

Pro

245

Gly

Arg

Pro

val

Arg

ser

70

Ile

Met

Leu

Gly

Glu

150

Pro

Met

val

Phe

Thr

230

Leu

Met

Tyr

Ile

Asp

310

val

55

Asp

Pro

Trp

Met

LyS

Ala

Asp

Asn

Glu

Gly

Asn

cys

Phe

Phe

Ser

295

Gly

Phe

53?3OI(_seqprog65T25

ser

Leu

Glu

Asn

120

Pro

Leu

Gly

Thr

Cys

200

Thr

Thr

Lys

Thr

Lys

Phe

Gln

Glu

Pro

Pro

Ala

105

val

val

Glu

Thr

Glu

185

Trp

Leu

Ala

Gly

Asn

265

val

Leu

Pro

Gly

Asn

Asn

90

val

His

GIn

Leu

Ile

170

His

val

Thr

Thr

Arg

GlIn

Leu

Met

Arg
75

Leu
Thr
Ser
Gly
Gln
155
Phe
Lys
Pro
Gly
Thr
235
AsSn
Ser
Leu

Thr

TYr
315

Asp

Asn

Leu

Asn

Thr

140

Gly

Pro

Ala

Asp

Gly

val

Leu

Gly

Arg

Asp

300

Gly

Thr Glu Glu

Seite 3

Met

Glu

Lys

Gly

Ser

val

Lys

Tyr

Pro

205

Glu

Leu

Tyr

ser

Met

Leu

Leu

Asp

Thr

110

Gln

Phe

val

Asn

Leu

190

Thr

Asn

Leu

Leu

Gln

270

Arg

Ile

Asp

Pro

Pro

Leu

95

Glu

Ala

His

Phe

Ala

175

Asp

Arg

val

Asp

ser

255

Gln

Arg

Asn

Ala

Gly

val

Thr

Phe

Asn

160

Thr

Lys

Asn

Pro

Glu

240

Ala

Trp

val

Arg

Gln

320

Asp



325

53330 K_seqprot_sT25

330

335

Pro Asp Met Met Arg Tyr val Asp ;ys Tyr Gly GIn Leu GIn Thr Lys
340 45

Met Leu

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

4
1035
DNA

<220>
<221>
<222> (1).
<223> cpas

<400> 4
atgggtgccg

gccacaggat

misc

gaaattgcat
ataggcctta
tttgctgcat
ttttttgctg
gctttacaat
tttgttaaca
atctcccagg
attcagagaa
acttgggcaa
agattgtctc
atttcttttg
acccaaaggc
attgcaccag
gggttgtacg
aaaaggagaa
agttctagaa
<210> 5
<211> 1062

<212> DNA
<213>

<220>
<221>

JC polyomavirus

_feature

. (1035)

id protein
cacttgcact
tttcagtagc
cccttgctac
ctcctgaaac
tggttcaaac
actgggatca
tatttaatcc
atattcacta
ctttttggaa
gaacccaaaa
tagttaattc
cagttaggcc
gccactcata
tagatttaaa
gaggtgcaaa
ggactgtaac
aggaaggacc

gttaa

misc_feature

VP2

tttgggggac
tgaaattgct
tgtagagggg
atatgctgta
tgtaactggt
taaagtttca
agaagactac
tttagatcct
tcttgttaga
actatttgtt
accagctaac
ctctatggta
cacccaaagt
aaccccaaat
tcaaagatct
acctgctctt

ccgtgcaagt

synthetic sequence

ctagttgcta
gctggagagg
attacaagta
ataactggag
ggtagtgcta
acagttgggc
tatgatattt
agacattggg
gatgatttgc
gaaagtttag
ttatataatt
aggcaagttg
atagatgatg
gtgcaatctg
gctcctcaat
gaagcatatg

tccaaaactt

Seite 4

350

ctgtttctga
ctgctgcetac
cctctgaggce
ctccgggggc
ttgctcagtt
tttttcagca
tatttcctgg
gcccgtectt
cagccttaac
caaggttttt
atatttcaga
cccaaaggga
cagacagcat
gtgaatttat
ggatgttgcc
aagatggccc

cttataagag

ggctgectgcet
tatagaagtt
tatagctgct
tgtagctggg
gggatataga
gccagctatg
agtgaatgcc
gttctccaca
ctctcaggaa
ggaagaaact
ctattattct
gggaacctat
tcaagaagtt
agaaagaagt
tttactttta

caacCaaaaadg

gaggagtaga

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

1020
1035




<222>
<223>

Q.. ,
Capsid protein

. (1062)

optimized

<400> S
atgggagccg

gccaccggct
gaaattgcca
atcggcctga
tttgctgctc
ttcttcgecg
gctctgcagc
ttcgtgaaca
atcagccagg
atccagcggce
acctgggcca
agactgagcc
atcagcttcg
acccagagac
attgcccctg
ggcctgtacg
aagcgccgga
agcagcagat
<210> 6

<211> 344

<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 6

ccctggecct
tttctgtggce
gcctggccac
cccccgagac
tggtgcagac
actgggacca
tgttcaaccc
acatccacta
ccttctggaa
ggacccagaa
tcgtgaacag
ccgtgcggec
gccactccta
tggacctgaa
gcggagccaa
gcacagtgac
aagagggccc

cctacccata

JC polyomavirus

MISC_FEATURE
@ .
capsid protein vP2

. (344)

533 K_seqprot_ST25

VP2-HA including haemagglutinin epitop tag, codon

gctgggagat
cgaaattgcc
cgtggaaggc
atacgctgtg
agtgaccggc
caaggtgtcc
cgaggactac
cctggacccc
cctcgtgegg
actgttcgtg
cccecgecaac
cagcatggtg
cacccagagc
aacccccaac
ccagagatct
accagccctg
tagagccagce

cgatgttcca

ctggtggcta
gctggcgagg
atcaccagca
atcactggcg
ggctctgcca
accgtgggcc
tacgacatcc
cggcactggg
gacgatctgc
gaaagcctgg
ctgtacaact
cgccaggtgg
atcgacgacg
gtgcagagcg
gcccctcagt
gaagcctacg
agcaagacca

gattacgctt

cagtgtctga
ctgccgecac
cctctgaagc
ctccaggegce
ttgctcagct
tgtttcagca
tgttccccgg
gccctagect
ctgccctgac
cccggttect
acatcagcga
cacagagaga
ccgacagcat
gcgagttcat
ggatgctgcc
aggacggccc

gctacaagcg

ga

agccgccgcet
aatcgaggtg
cattgccgcec
cgtggctgga
gggctacaga
gcctgecatg
cgtgaacgcc
gttctctaca
cagccaggaa
ggaagagaca
ctactacagc
gggcacctat
ccaggaagtg
cgagagatcc
cctgectgcetg
caacaagaag

gcggagcaga

Met Gly Ala Ala Leu Ala Leu Leu Gly Asp Leu val Ala Thr val Ser
1 5 10

Glu Ala Ala Ala Ala Thr Gly Phe Ser val Ala Glu Ile gga Ala Gly
25

Glu Ala Ala Ala Thr Ile Glu val Glu Ile Ala Ser Leu Ala Thr val

35

45

Glu Gly Ile Thr Ser Thr Ser Glu Ala Ile Ala Ala Ile Gly Leu Thr
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Pro

65

Phe

Leu

Gly

Asp

Ile

145

Thr

Leu

Ala

val

225

Ile

Ile

Ser

Arg

Thr

305

Lys

50

Glu

Ala

Gly

Leu

Tyr

130

ser

Ser

Ala

Asn

210

Arg

Ser

Gln

Gly

Ser

290

val

Arg

Thr

Ala

Tyr

Phe

115

Tyr

Tyr

Gln

Gln

Pro

Phe

Glu

Glu

275

Ala

Thr

Arg

Tyr

Leu

Asp

Leu

Ala

Glu

180

Phe

Tyr

ser

Gly

val

260

Phe

Pro

Pro

Lys

Ala

val

85

Phe

Gln

Ile

Asp

Phe

165

Ile

Leu

Asn

Met

His

245

Thr

Ile

Gln

Ala

Glu

val

70

Gln

Phe

Pro

Leu

Pro

150

Trp

Gln

Glu

Tyr

val

230

ser

Gln

Glu

Trp

Leu

310

Gly

Ile

Thr

Ala

Ala

Phe

135

Arg

Asn

Arg

Glu

Ile

215

Arg

Tyr

Arg

Arg

Met

295

Glu

Pro

53320 Lseqprog(_)STZ 5

Thr Gly Ala

val

Asp

Met

120

Pro

His

Leu

Arg

Thr

200

Ser

Gln

Thr

Leu

ser

280

Leu

Ala

Arg

Thr

Gly

Trp

val

Thr

185

Thr

Asp

val

Gln

Asp

265

Ile

Pro

Tyr

Ala

Gly

90

Asp

Leu

val

Gly

Trp

Tyr

Ala

Ser

250

Leu

Ala

Leu

Glu

Pro

75

Gly

His

Gln

Asn

Pro

155

Asp

Lys

Ala

Tyr

Gln

235

Ile

Lys

Pro

Leu

Asp
315

Gly

Ser

Lys

Leu

Ala

140

Ser

ASp

Leu

Ile

Ser

220

Arg

Asp

Thr

Gly

Leu

300

Gly

ser Ser Lys

Seite 6

Ala

Ala

val

Phe

125

Phe

Leu

Leu

Phe

val

205

Arg

Glu

Asp

Pro

Pro

Thr

val

Ile

ser

110

Asn

val

Phe

Pro

val

190

Asn

Leu

Gly

Ala

Asn

270

Ala

Leu

Asn

Ser

Ala

Ala

95

Thr

Pro

Asn

Ser

Ala

175

Glu

ser

sSer

Thr

Asp

val

Asn

Tyr

Lys

Tyr

Gly

80

Gln

val

Glu

Asn

Thr

160

Leu

ser

Pro

Pro

Tyr

ser

Gln

Gln

Gly

Lys

320

Lys




537330 K_seqprot_sT25
330

325 335

Arg Arg Ser Arg Ser Ser Arg Ser

340
<210> 7
<211> 234
<212> PRT

<213> synthetic sequence

<220>

<221> MISC_FEATURE

<222> (1)..(234) .

<223> capsid protein VP2-HA including C-terminal haemagglutinin epitope
tag, codon optimized

<400> 7
Met Gly Ala Ala Leu Ala Leu Leu Gly Asp Leu val Ala Thr val sSer
1 5 10 15

Glu Ala Ala Ala Ala Thr Gly Phe Ser val Ala Glu Ile Ala Ala Gly
20 25 30

Glu Ala Ala Ala Thr Ile Glu val Glu Ile Ala Ser Leu Ala Thr val
35 40 45

Glu Gly Ile Thr Ser Thr ser Glu Ala Ile Ala Ala Ile Gly Leu Thr
50 55 60

Pro Glu Thr Tyr Ala val Ile Thr Gly Ala Pro Gly Ala val Ala Gly
65 70 75 80

Phe Ala Ala Leu val Gln Thr val Thr Gly Gly Ser Ala Ile Ala Gln
85 90 95

Leu Gly Tyr Arg Phe Phe Ala Asp Trp Asp His Lys val Ser Thr val
100 105 110

Gly teu Phe G1n Gln Pro Ala Met Ala Leu GIn Leu Phe Asn Pro Glu
115 120 125

Asp Tyr Tyr Asp Ile Leu Phe Pro Gly val Asn Ala Phe val Asn Asn
130 135 140

Ile His Tyr Leu Asp Pro Arg His Trp Gly Pro Ser Leu Phe Ser Thr
145 150 155 160

Ile Ser GIn Ala Phe Trp Asn Leu Val Arg Asp Asp Leu Pro Ala Leu
165 170 175

Thr Ser GIn Glu Ile Gln Arg Arg Thr GIn Lys Leu Phe val Glu Ser
180 185 190

Seite 7




195

52730 K_seqprot_ST25
Leu Ala Arg Phe Leu Glu Glu ggr Thr Trp Ala Ile val Asn Ser Pro
0

205

Ala Asn Leu Tyr Asn Tyr Ile Ser Asp Tyr Tyr gga Arg Leu Ser Pro

210

215

VP3

tccagaagac
ctatttagat
gaatcttgtt
aaaactattt
ttcaccagct
gccctctatg
atacacccaa
aaaaacccca
aaatcaaaga
aacacctgct

accccgtgca

225
<210> 8
<211> 678
<212> DNA
<213> 3JC polyomavirus
<220>
<221> misc_feature
<222> (1)..(678)
<223> capsid protein
<400> 8
atggctttac aattatttaa
gcctttgtta acaatattca
acaatctccc aggctttttg
gaaattcaga gaagaaccca
actacttggg caatagttaa
tctagattgt ctccagttag
tatatttctt ttggccactc
gttacccaaa ggctagattt
agtattgcac caggaggtgc
ttagggttgt acgggactgt
aagaaaagga gaaaggaagg
agaagttcta gaagttaa
<210> 9
<211> 705
<212> DNA
<213> synthetic sequence
<220>
<221> misc_feature
<222> (1)..(705)
<223>

optimized
<400> 9

val Arg Pro Ser Met ng Arg G1ln val Ala

tactatgata
cctagacatt
agagatgatt
gttgaaagtt
aacttatata
gtaaggcaag
agtatagatg
aatgtgcaat
tctgctectce
cttgaagcat

agttccaaaa

ttttatttcc
ggggcccgtc
tgccagectt
tagcaaggtt
attatatttc
ttgcccaaag
atgcagacag
ctggtgaatt
aatggatgtt
atgaagatgg

cttcttataa

tggagtgaat
cttgttctcc
aacctctcag
tttggaagaa
agactattat
ggagggaacc
cattcaagaa
tatagaaaga
gcctttactt

ccccaacaaa

gaggaggagt

capsid protein vP3-HA including haemagglutinin epitop tag,

atggctctgc agctgttcaa ccccgaggac tactacgaca tcctgttccc cggegtgaac

gccttcgtga acaacatcca ctacctggac cccecggcecact ggggccctag cctgttctcet

acaatcagcc aggccttctg gaacctcgtg cgggacgatc tgcctgccct gaccagecag

Seite 8

codon

60
120
180
240
300
360
420
480
540
600
660
678

60
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180



gaaatcc
acaacct
agcagac
tatatca
gtgaccc
tccattg
ctgggcc

aagaagc

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

<220>
<221>
<222>
<223>

<400>

Met Ala Leu GIn
1

Pro Gly

His Trp

Leu val

50

Arg Thr

65

Thr Thr

Ser Asp

Gln val

Thr GIn

52230 K_seqprot_ST25

agc ggcggaccca gaaactgttc gtggaaagcc tggcccggtt
ggg ccatcgtgaa cagccccgcc aacctgtaca actacatcag
tga gccccgtgcg gcccagcatg gtgcgccagg tggcacagag
gct tcggccactc ctacacccag agcatcgacg acgccgacag
aga gactggacct gaaaaccccc aacgtgcaga gcggcgagtt
ccc ctggcggagec caaccagaga tctgcccctc agtggatgct
tgt acggcacagt gacaccagcc ctggaagcct acgaggacgg
gcc ggaaagaggg ccctagagcc agcagcaaga ccagctacaa
agaagcagca gatcctaccc atacgatgtt ccagattacg cttga
10
225
PRT
JC polyoma virus
MISC_FEATURE
(1)..(225)
capsid protein VP3
10
%eu Phe Asn Pro Glu Agp Tyr Tyr Asp Ile
1
val Asn Ala Phe val Asn Asn Ile His Tyr Leu Asp
20 25 30
Gly Pro Ser Leu Phe Ser Thr Ile Ser Gln Ala Phe
35 40 45
Arg Asp Asp Leu Pro Ala Leu Thr Ser Gln Glu Ile
55 60
GIn Lys Leu Phe val Glu Ser Leu Ala Arg Phe Leu
70 75
Trp Ala Ile val Asn Ser Pro Ala Asn Leu Tyr Asn
85 90
Tyr Tyr Ser Arg Leu Ser Pro val Arg Pro Ser Met
100 105 110
Ala GIn Arg Glu Gly Thr Tyr Ile Ser Phe Gly His
115 120 125
Ser Ile Asp Asp Ala Asp Ser Ile Gln Glu val Thr
135 140

130

Seite 9

cctggaagag
cgactactac
agagggcacc
catccaggaa
catcgagaga
gcccctgetg

cccCaacaag

gcggeggagce

Leu

15

Pro

Trp

Gln

Glu

Ser

Gln

Phe

Arg

Asn

Arg

Glu

80

Ile

Arg

Tyr

Arg

240
300
360
420
480
540
600
660
705



53730 K_seqprot_sST25

Leu Asp Leu Lys Thr Pro Asn val GIn Ser Gly Glu phe Ile Glu Arg
145 150 155 160

ser Ile Ala Pro Gly Gly Ala Asn Gln Arg Ser Ala Pro Gln Trp Met
165 170 175

Leu Pro Leu Leu Leu Gly Leu Tyr Gly Thr val Thr Pro Ala Leu Glu
180 185 190

Ala Tyr Glu Asp Gly Pro Asn Lys Lys Lys Arg Arg Lys Glu Gly Pro
195 200 205

Arg Ala Ser Ser Lys Thr Ser Tyr Lys Arg Arg gea Arg Ser Ser Arg
2

210 215
ser
225
<210> 11
<211> 234
<212> PRT

<213> synthetic sequence

<220>

<221> MISC_FEATURE

<222> (1)..(234)

<223> capsid protein VP3-HA including C-terminal haemagglutinin epitope
tag, codon optimized

<400> 11

Met Ala Leu GIn Leu Phe Asn Pro Glu Asp Tyr Tyr Asp Ile Leu Phe
1 10

Pro Gly val égn Ala Phe val Asn Asn Ile His Tyr Leu Asp Pro Arg
25 30

His Trp §1y Pro Ser Leu Phe Ser Thr Ile Ser Gln Ala Phe Trp Asn
5 40 45

Leu gg] Arg Asp Asp Leu Pro Ala Leu Thr Ser ggn Glu Ile GIn Arg
55

Arg Thr GIn Lys Leu Phe val Glu Ser teu Ala Arg Phe Leu Glu Glu
65 70 75 80

Thr Thr Trp Ala Ile val Asn Ser Pro Ala Asn Leu Tyr Asn Tyr Ile
85 90 95

Ser Asp Tyr Tyr Ser Arg Leu Ser Pro val Arg Pro Ser Met val Arg
100 105 110

Gln val Ala GIn Arg Glu Gly Thr Tyr Ile Ser Phe Gly His Ser Tyr
Seite 10



115

Gln
130

Thr ser

Leu
145

Asp Leu

ser Ile Ala

Leu Pro Leu

Glu
195

Ala Tyr

Ala
210

Arg Ser

sSer
225

Tyr Pro

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

12
1596
DNA

<220>
<221>
<222>
<223>

.

caps

<400> 12
atgcaggtga

taccatattt
cctgtcccag
tatcatgcag
cctaacaata
atacatttac
acacagcggc
gtgggcatta
tatgcagcaa
caattgtgtt
tgtaccaatg
attcaggatg

gctaacaaaa

Ile Asp

Lys Thr

Asp

Pro

12

Asp

Asn val

150

Pro

Leu
180

Asp Gly

Ser

Lys

Tyr Asp

Gly

Gly

Pro

Thr

val

Ala Asn

Leu Tyr

Asn Lys

200

Ser
215

Tyr

Pro Asp

230

Human papiliomavirus

misc_feature

i protein
cttttattta
tttttcagat
tatctaaggt
gaacatccag
acaaaatatt
ctgaccccaa
tggtttgggc
gtggccatcc
atgcaggtgt
taattggttg
ttgcagtaaa
gtgatatggt
gtgaagttcc

type

L1

catcctagtt
gtctctttgg
tgtaagcacg
actacttgca
agttcctaaa
taagtttggt
ctgtgtaggt
tttattaaat
ggataataga
caaaccacct
tccaggtgat
tgatactggc

actggatatt

ser Ile Gln

Gln Ser Gly

Gln Arg Ser

Gly Thr val

Lys Lys Arg

Lys Arg Arg

Tyr

16

attacatgtt
ctgcctagtg
gatgaatatg
gttggacatc
gtatcaggat
tttcctgaca
gttgaggtag
aaattggatg
gaatgtatat
ataggggaac
tgtccaccat
tttggtgcta

tgtacatcta

53 230K_seqprot_sT25
0 - 125

Glu val Thr

140

Glu Phe Ile

Ala Pro Gln

Ala
190

Thr Pro

Arg Glu

Ser ser

220

acgaaaacga
aggccactgt
ttgcacgcac
cctattttcc
tacaatacag
cctcatttta
gtcgtggtca
acacagaaaa
ctatggatta
actggggcaa
tagagttaat
tggactttac

tttgcaaata
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Gln

Glu

Trp

Leu Glu

Gly Pro

Ser Arg

cgtaaacgtt
ctacttgcct
aaacatatat
tattaaaaaa
ggtatttaga
taatccagat
gccattaggt
tgctagtgct
caaacaaaca
aggatcccca
aaacacagtt
tacattacag

tccagattat

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



attaaaatgg
atgtttgtta
ttatacatta
cctagtggtt
cgagcacagg
gatactacac
tataaaaata
atttttcaac
aattccacta
gaagatactt
gcacctaaag
ttttctgcag
aaggccaaac
tctacaactg
<210>
<211>

<212>
<213>

13
531
PRT

<220>
<221>
<222>
<223>

<400>

.

13

Met GIn val
1

Asp val Asn

Ala
35

ser Glu

Thr
50

ser Asp

Thr
65

Ser Arg

Pro Asn Asn

Arg val Phe

tgtcagaacc
gacatttatt
aaggctctgg
ctatggttac
gccacaataa
gcagtacaaa
ctaactttaa
tgtgcaaaat
ttttggagga
ataggtttgt
aagatcccct
acctagatca
caaaatttac

ctaaacgcaa

Human papillomavirus

MISC_FEATURE

.(53D

Thr Ehe Il

val Hi

20

Tyr

Thr val

Ty

Glu Tyr va

Al
70

Leu Leu

Asn Lys Il

Arg Ile Hi

53330 K_seqprot_ST25

atatggcgac
taatagggct
gtctactgca
ctctgatgcc
tggcatttgt
tatgtcatta
ggagtaccta
aaccttaact
ctggaatttt
aacatcccag
taaaaaatac
gtttccttta
attaggaaaa

aaaacgtaag

type

capsid protein L1

e Tyr Ile

Phe

s Ile

Pro
40

r Leu

1 Ala
55

Arg
a val Gly
val

e Leu

S Leu Pro

agcttatttt tttatttacg
ggtgctgttg gtgaaaatgt
aatttagcca gttcaaatta
caaatattca ataaacctta
tggggtaacc aactatttgt
tgtgctgcca tatctacttc
cgacatgggg aggaatatga

gcagacgtta tgacatacat

Thr

ggtctacaac
gcaattgctt
actttttggg
ggacgcaaat
cgaaaagcta

ctgtaa

16

val Ile

10

Leu

Phe Gln

25

Met

Pro val Pro

Asn Ile

Pro Tyr

75

Pro Lys val

90

Asp Pro Asn

ctcccccagg
gtcaaaaaca
aagtaaattt
ttttactaca

cacccaccac

Thr Cys Tyr

ser Leu Trp

30

val Ser

45

Lys

Tyr His

60

Tyr

Phe Pro Ile

Ser Gly Leu

Lys Phe Gly

Seite 12

aagggaacaa
accagacgat
ttttcctaca
ttggttacaa
tactgttgtt
agaaactaca
tttacagttt
acattctatg
aggcacacta
tacacctcca
aaaggaaaag
agcaggattg

ctcatctacc

Glu
15

Asn
Leu Pro
val val
Ala Gly
Lys

LyS

Gln
95

Tyr

Phe Pro

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1596



Asp

val

Gly

Tyr

Tyr

Glu

Gly

Asp

Ala

Tyr

Phe

Arg

TYyr

Asn

Ser

Thr

His

Ala

Lys

His

ASp

210

Met

Asn

Pro

Phe

Ala

290

ser

Ser

Trp

Gln

Leu

ser

115

val

Pro

Ala

Gln

Trp

cys

val

Lys

Asp

Tyr

275

Gly

Gly

Gly

Leu

Leu

355

cys

100

Phe

Glu

Leu

Asn

Thr

180

Gly

Pro

Asp

Ser

Tyr

Leu

Ala

Ser

Ser

G1n

340

Phe

Ala

Tyr

val

Leu

Ala

165

Gln

Lys

Pro

Thr

Glu

245

Ile

Arg

val

Thr

Met

325

Arg

val

Ala

Asn

Gly

Asn

150

Gly

Leu

Gly

Leu

Gly

val

Lys

Arg

Gly

Ala

310

val

Thr

Ile

Pro

Lys

val

cys

Ser

Glu

215

Phe

Pro

Met

Glu

Glu

295

Asn

Thr

GIn

val

ser

537
10

5

Asp Thr GlIn

120

Gly

Leu

Asp

Leu

Pro

200

Leu

Gly

Leu

val

Gln

280

Asn

Leu

Ser

Gly

val

360

Thr

Gln

ASp

Asn

Ile

185

cys

Ile

Ala

Asp

ser

265

Met

val

Ala

Asp

His

345

Asp

Ser

Pro

Asp

Thr

Asn

Met

Ile

250

Glu

Phe

Pro

Ser

Ala

330

Asn

Thr

30 K_seqprot_ST25

Arg Leu val

Leu

Thr

155

Glu

cys

Asn

Thr

Asp

235

cys

Pro

val

Asp

ser

315

Gln

Asn

Thr

Gly

140

Glu

cys

Lys

val

val

220

Phe

Thr

Tyr

Arg

Asn

Ile

Gly

Arg

Glu Thr Thr
Seite 13

125

val

Asn

Ile

Pro

Ala

205

Ile

Thr

Ser

Gly

His

285

Leu

Tyr

Phe

Ile

Ser

365

Tyr

110

Trp

Gly

Ser

Pro

190

val

Gln

Thr

Ile

Asp

270

Leu

Tyr

Phe

Asn

Cys

350

Thr

Lys

Ala

Ile

ser

Met

175

Asn

Asp

Leu

Cys

255

Ser

Phe

Ile

Pro

Asn

Asn

Cys

ser

Ala

160

Asp

Gly

Pro

Gly

Gln

240

Lys

Leu

Asn

Lys

Thr

320

Pro

Gly

Met

Thr




GlIn

Thr

415

Gly

val

Lys

Glu

Leu

495

Arg

Phe
400
Tyr
Leu
Thr
Glu
Lys
Leu

Lys

53330 K_seqprot_ST25
370 375 380
Asn Phe Lys Glu Tyr Leu Arg His Gly Glu Glu Tyr Asp Leu
385 390 395
Ile pPhe GIn Leu Cys Lys Ile Thr Leu Thr Ala Asp val Met
405 410
Ile His Ser Met Asn Ser Thr Ile Leu Glu Asp Trp Asn Phe
420 425 430
Gln Pro Pro Pro Gly Gly Thr Leu Glu Asp Thr Tyr Arg Phe
435 440 445
ser GIn Ala Ile Ala Cys Gln Lys His Thr Pro Pro Ala Pro
450 455 460
Asp Pro Leu Lys Lys Tyr Thr Phe Trp Glu val Asn Leu Lys
465 470 475
Phe Ser Ala Asp Leu Asp Gln Phe Pro Leu Gly Arg Lys Phe
485 490
Gln Ala Gly teu Lys Ala Lys Pro Lys Phe Thr Leu Gly Lys
500 505 510
Ala Thr Pro Thr Thr Ser Ser Thr Ser Thr Thr Ala Lys Arg
515 520 525
Arg Lys Leu
530
<210> 14
<211> 1422
<212> DNA
<213> Human papillomavirus type 16
<220>
<221> misc_feature
<222> (1)..(1422)
<223> capsid protein L2
<400> 14
atgcgacaca aacgttctgc aaaacgcaca aaacgtgcat cggctaccca
acatgcaaac aggcaggtac atgtccacct gacattatac ctaaggttga
attgctgatc aaatattaca atatggaagt atgggtgtat tttttggtgg
ggaacagggt cgggtacagg cggacgcact gggtatattc cattgggaac
acagctacag atacacttgc tcctgtaaga ccccctttaa cagtagatcc
tctgatcctt ctatagtttc tttagtggaa gaaactagtt ttattgatgc
acatctgtac cttccattcc cccagatgta tcaggattta gtattactac

Seite 14

Lys Lys

actttataaa
aggcaaaact
gttaggaatt
aaggcctccc
tgtgggccct
tggtgcacca
ttcaactgat

60
120
180
240
300
360
420




accacacctg
cccactttca
tttacacttt
tttattgtta
ccagtggcac
gcttttgtaa
gatgtggata
cctgactttt
attaggtaca
ggtgctaagg
ttacaaacta
attaataatg
ccggtaccat
ccttttggtg
actgaccaag
gctgatgcag
cgtttaccat
<210>
<211>

<212>
<213>

15
473
PRT

<220>
<221>
<222>
<223>

<400>

.
15
Met Arg His

1

GIn Leu Tyr

Ile Pro Lys
35

Gly Ser Met
50

Gly Thr Gly
65

ctatattaga
ctgacccatc
catcatccac
gcacaaaccc
gcctaggatt
ccactcccac
atacattata
tggatatagt
gtagaattgg
tacattatta
taacaccttc
gattatatga
ctgtaccctc
gtgcatacaa
ctccttcatt
gtgactttta

attttttttc

Human papillomavirus

MISC_FEATURE

.(473)

Lys Arg Ser
5

Lys Thr Cys

20

val Glu Gly

Gly val phe

Gly Arg Thr
70

52720 K_seqprot_sT25

tattaataat
tgtattgcag
tattagtaca
taacacagta
atatagtcgc
taaacttatt
tttttctagt
tgctttacat
taataaacaa
ttatgatttt
tacatatact
tatttatgca
tacatcttta
tattccttta
aattcctata
tttacatcct

agatgtctct

type

capsid protein L2

Ala Lys

Gln

Lys

Thr
40

LysS

Phe
55

Gly

Gly Tyr

Arg
Ala
25

Ile

Gly

Ile

actgttacta
cctccaacac
cataattatg
actagtagca
acaacacaac
acatatgata
aatgataata
aggccagcat
acactacgta
agtactattg
accacttcac
gatgacttta
tcaggttata
gtatcaggtc
gttccagggt
agttattaca

ttggctgect

16

Thr Lys
10

Gly Thr
Ala Asp

Leu Gly

Pro Leu
75

ctgttactac
ctgcagaaac
aagaaattcc
cacccatacc
aagttaaagt
atcctgcata
gtattaatat
taacctctag
ctcgtagtgg
atcctgcaga
atgcagcctc
ttacagatac
ttcctgcaaa
ctgatatacc
ctccacaata

tgttacgaaa

ag

Arg Ala Ser

Pro Pro

30

Cys

Ile
45

Gln Leu

Ile Thr

60

Gly

Gly Thr Arg
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acataataat
tggagggcat
tatggataca
agggtctcgc
tgtagaccct
tgaaggtata
agctccagat
gcgtactggce
aaaatctata
agaaatagaa
acctacttct
ttctacaacc
tacaacaatt
cattaatata
tacaattatt

acgacgtaaa

Ala Thr

15

Asp Ile

Gln Tyr

Gly Sser

Pro Pro

80

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1422



Thr

Pro

ser

Asp

Ile

145

Pro

Thr

Tyr

Thr

Leu

225

Ala

Tyr

Asn

Leu

Gly

Glu

Ala

val

Phe

val

130

Leu

Thr

Gly

Glu

val

210

Gly

Phe

Glu

Ser

His

290

Ile

Ala

Glu

Thr

Gly

Ile

115

Ser

Asp

Phe

Gly

Glu

195

Thr

Leu

val

Gly

Ile

275

Arg

Gly

Lys

Ile

Asp

Pro

100

Asp

Gly

Ile

Thr

His

180

Ile

ser

Tyr

Thr

Ile

260

Asn

Pro

Asn

val

Glu
340

Thr

85

Ser

Ala

Phe

Asn

Asp

Phe

Pro

Ser

Ser

Thr

245

Asp

Ile

Ala

Lys

His

325

Leu

Leu

Asp

Gly

Ser

Asn

150

Pro

Thr

Met

Thr

val

Ala

Leu

GIn

310

Tyr

Gln

Ala

Pro

Ala

Ile

135

Thr

Ser

Leu

Asp

Pro

215

Thr

Thr

Asp

Pro

Thr

295

Thr

Tyr

Thr

527D K_seqprot_ST25

Pro val Arg Pro Pro Leu

Ser

Pro

120

Thr

val

val

Ser

Thr

200

Ile

Thr

Lys

Asn

Asp

ser

Leu

Tyr

Ile

Ile

105

Thr

Thr

Thr

Leu

Ser

185

Phe

Pro

Gln

Leu

Thr

265

Pro

Arg

Arg

Asp

Thr
345

val

ser

ser

Thr

GlIn

170

Ser

Ile

Gly

Gln

Ile

250

Leu

ASp

Arg

Thr

Phe
330

ser

val

Thr

val

155

Pro

Thr

val

Ser

val

235

Thr

Tyr

Phe

Thr

ser

Leu

Pro

Asp

Thr

Pro

Ile

Ser

Arg

220

Lys

Tyr

Phe

Leu

Gly

300

ser

Thr

Pro Ser Thr

seite 16

val

ser

125

Thr

Thr

Thr

ser

Thr

205

Pro

val

Asp

Ser

Asp

Ile

Gly

Ile

Tyr

Thr

Glu

110

Ile

Thr

His

Pro

Thr

190

Asn

val

val

Asn

Ser

270

Ile

Arg

Lys

Asp

Thr
350

val

95

Glu

Pro

Pro

Asn

Ala

175

His

Pro

Ala

Asp

Pro

255

Asn

val

Tyr

Ser

Pro

335

Thr

Asp

Thr

Pro

Ala

Asn

160

Glu

Asn

Asn

Arg

Pro

240

Ala

Asp

Ala

ser

Ile

320

Ala

Thr



ser

Tyr

val

385

Pro

Pro

Gly

His

Phe
465

Ala

370

Pro

Phe

Ile

Ser

Pro

450

Phe

Ala

355

Asp

Ser

Gly

Asn

Pro

435

ser

Ser

Ala

Asp

Thr

Gly

Ile

420

GlIn

Tyr

Asp

ser

Phe

Ser

Ala

405

Thr

Tyr

Tyr

val

Pro

Ile

Leu

390

Tyr

Asp

Thr

Met

ser
470

Thr

Thr

375

ser

Asn

Gln

Ile

Leu

455

Leu

53330

ser

360

Asp

Gly

Ile

Ala

Ile

440

Arg

Ala

Ile

Thr

Tyr

Pro

Pro

425

Ala

Lys

Ala

K_seqprot_ST25

Asn Asn Gly Leu

Ser

Ile

Leu

410

Ser

Asp

Arg

Thr

Pro

395

val

Leu

Ala

Arg

Thr

380

Ala

Ser

Ile

Gly

Lys

Seite 17

365

Pro

Asn

Gly

Pro

Asp

Arg

Tyr

val

Thr

Pro

Ile

430

Phe

Leu

Asp

Pro

Thr

Tyr

Pro

Ile

ser

Ile

400

Ile

Pro

Leu

Tyr




