PA154565PCT-seq]
SEQUENCE LISTING

<110> University of Cape Town
<120> HPV Chimaeric Particle
<130> PA154565/PCT

<140> zA 2011/08841
<141> 2011-12-01

<160> 29

<170> PatentIn version 3.5

<210> 1
<211> 505
<212> PRT

<213> Artificial sequence

<220>
<223> Human papilomavirus type 16 L1 polpeptide

<400> 1

Met Ser Leu Trp Leu Pro Ser Glu Ala Thr val Tyr Leu Pro Pro val
1 5 10 15

Pro val Ser Lys val val Ser Thr Asp Glu Tyr val Ala Arg Thr Asn
20 25 30

Ile Tyr Tyr His Ala Gly Thr Ser Arg Leu Leu Ala val Gly His Pro
35 40 45

Tyr Phe Pro Ile Lys Lys Pro Asn Asn Asn Lys Ile Leu val Pro Lys
50 55 60

val Sser Gly Leu GIn Tyr Arg val Phe Arg Ile His Leu Pro Asp Pro
65 70 75 80

Asn Lys Phe Gly Phe Pro Asp Thr Ser Phe Tyr Asn Pro Asp Thr Gln
85 90 95

Arg Leu val Trp Ala Cys val Gly val Glu val Gly Arg Gly GIn Pro
100 105 110

Leu Gly val Gly Ile Ser Gly His Pro Leu Leu Asn Lys Leu Asp Asp
115 120 125

Thr Glu Asn Ala Ser Ala Tyr Ala Ala Asn Ala Gly val Asp Asn Arg
130 135 140

Glu Cys ITe Ser Met Asp Tyr Lys GIn Thr GIn Leu Cys Leu Ile Gly
145 150 155 160

Cys Lys Pro Pro Ile Gly Glu His Trp Gly Lys Gly Ser Pro Cys Thr
165 170 175
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Asn

Thr

Asp

225

Pro

val

Asp

Ser

Gln

305

Asn

Thr

Thr

Glu

Ala

385

Asp

Thr

Pro

val

val

Phe

210

Thr

Tyr

Arg

Asp

Asn

290

Ile

Gly

Arg

Thr

Tyr

370

Asp

Trp

Tyr

Pro

Ala

Ile

195

Thr

Ser

Gly

His

Leu

275

Tyr

Phe

Ser

Tyr

355

Asp

val

Asn

Arg

Ala
435

val

180

Gln

Thr

Ile

Asp

Leu

260

Tyr

Phe

Asn

cys

Thr

340

Lys

Leu

Met

Phe

Phe

420

Pro

Asn

Asp

Leu

cys

Ser

245

Phe

Ile

Pro

Lys

Trp

Asn

Asn

Gln

Thr

Lys

Pro

Gly

Gln

Asn

Lys

Thr

Pro

310

Gly

Met

Thr

Phe

Tyr

390

Leu

Thr

Glu

Gly

Asp

Ala

215

Tyr

Phe

Arg

Gly

Pro

295

Tyr

Asn

Ser

Asn

Ile

375

Ile

Gln

Ser

Asp

Asp

Met

200

Asn

Pro

Phe

Ala

Ser

280

Ser

Trp

Gln

Leu

Phe

360

Phe

Pro

Gln

Pro
440

PA154565PCT-seq]

Cys Pro Pro Leu Glu

185

val

Lys

Asp

Tyr

Gly

Gly

Gly

Leu

Leu

345

Lys

Gln

Ser

Pro

Ala

425

Leu

Asp

Ser

Tyr

Leu

250

Ala

Ser

Ser

Gln

Phe

330

Ala

Glu

Leu

Met

Pro

410

Ile

Lys

Thr

Glu

Ile

235

Arg

val

Thr

Met

Ala

Tyr

Cys

Asn

395

Gly

Ala

Lys
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Gly

val

220

Lys

Arg

Gly

Ala

val

300

Ala

Thr

Leu

Gly

Cys

Tyr

Phe

205

Pro

Met

Glu

Glu

Asn

285

Thr

Gln

val

Ser

Arg

Ile

Thr

Thr

Gln

Thr
445

Leu

190

Gly

Leu

val

Gln

Asn

270

Leu

Ser

Gly

val

Thr

350

His

Thr

Ile

Leu

Ala

Asp

Ser

Met

255

val

Ala

Asp

His

Asp

Ser

Gly

Leu

Leu

Glu

415

Trp

Asn

Met

Ile

Glu

240

Phe

Pro

Ser

Asn
320

Thr

Glu

Thr

Glu

400

Asp

Thr

Glu



val Asn Leu Lys Glu

450

Gly Arg Lys Phe Leu

465

Thr Leu Gly Lys Arg

Thr Ala Lys Arg Lys
500

<210> 2
<211>
<212>
<213>

DNA
<220>
<223>

<400> 2
atgtccctgt

gtggtgagca
agactgctgg
ctggtgccca
aataagttcg
gcctgegtgg
cctctgctga
gtggataaca
tgcaagcccc
aatcctggcg
gtggacaccg
cccctggaca
ccctacggcg
ttcaacagag
ggcagcaccg
accagcgacg
aatggcatct
aacatgtccc
aaggagtacc
atcaccctca

gactggaact

1521

Lys

Leu

Phe Ser
455

Gln Ala

470

485

ggctgcccag
ccgatgagta
ccgtgggceca
aggtgagcgg
gcttccccga
gcgtggaggt
acaagctgga
gagaatgcat
ccatcggcga
actgtcctcc
gcttcggcgce
tctgcaccag
atagcctgtt
ccggcgecgt
ccaacctggc
cccagatctt
gctggggcaa
tgtgcgccgce
tgaggcacgg
ccgccgacgt

tcggectgea

Lys

Lys

Ala Thr

Arg Lys

Artificial Sequence

cgaggccacc
cgtggcccgg
cccctacttc
cctgcaatac
caccagcttc
gggcagaggc
cgacaccgag
cagcatggac
gcactggggc
cctggaactc
catggacttc
catctgcaag
cttctacctg
gggcgagaac
cagcagcaac
caacaagccc
ccagctgttc
catcagcacc
cgaggagtac
gatgacctac

gccccctcct

PA154565PCT-seq]

Ala Asp Leu Asp GIn Phe Pro Leu
460

Gly Leu Lys Ala Lys Pro Lys Phe

475

480

Pro Thr Thr Ser Ser Thr Ser Thr

490

Leu
505

Human-codon optimised HPV-16 L1

gtgtacctgc
accaacatct
cccatcaaga
cgggtgttca
tacaaccccg
cagcctctgg
aacgccagcg
tacaagcaga
aagggcagcc
atcaacaccg
accaccctcc
taccccgact
€ggcgggagc
gtgcccgacg
tacttcccta
tactggctcc
gtgaccgtgg
agcgagacca
gacctccagt
atccacagca

ggcggcaccc
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cccececgtgec
actaccacgc
agcccaacaa
gaatccacct
acacccagag
gcgtgggeat
cctacgccgc
cccagctgtg
cctgcaccaa
tgatccagga
aggccaataa
acatcaagat
agatgttcgt
acctgtacat
cccccagegg
agagagccca
tggataccac
cctacaagaa
tcatcttcca
tgaacagcac

tggaggacac

495

cgtgagcaag
cggcacctcc
caacaagatc
gcccgacccc
actggtgtgg
cagcggccac
caacgccggc
cctcatcggce
cgtggccgtg
cggcgacatg
gagcgaggtg
ggtgagcgag
gcggcacctg
caagggcagc
ctccatggtg
gggccacaac
ccggagcacc
caccaacttc
gctgtgcaag
catcctggag

ctacagattc

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

1020
1080
1140
1200
1260



PA154565PCT-seq]

gtgaccagcc aggccatcgc atgccagaag cacacccctc ccgcccctaa ggaggacccc
ctgaagaagt acaccttctg ggaggtgaac ctgaaggaga agttcagcgc cgacctggac
cagttccctc tgggcagaaa gttcctgctg caagccggcc tgaaggccaa gcctaagttc

accctgggca agagaaaggc cacccccacc acaagcagca ccagcaccac cgccaagcgg

aagaagcgca agctgtgata g

<210> 3

<211> 13

<212> PRT

<213> Artificial Sequence
<220>

<223> HPV L2(108-120) epitope
<400> 3

Leu val Glu Glu Thr Ser Phe Ile Asp Ala Gly Ala Pro
1 5 10

<210> 4

<211> 26

<212> PRT

<213> Artificial sequence
<220>

<223> HPV L2(56-81) epitope
<400> 4

Gly Gly Leu Gly Ile Gly Thr Gly Ser Gly Thr Gly Gly Arg Thr Gly
1 5 10 15

Tyr Ile Pro Leu Gly Thr Arg Pro Pro Thr
20

25
<210> 5
<211> 20
<212> PRT
<213> Artificial sequence
<220>
<223> HPV L2(17-36) epitope
<400> 5

Gln Leu Tyr Lys Thr Cys Lys GIn Ala Gly Thr Cys Pro Pro Asp Ile
1 5 10 15

Ile Pro Lys val

20
<210> 6
<211> 88
<212> PRT

<213> Artificial sequence

<220>
<223> L2 BPV (1-88) epitope

Page 4
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1521



PA154565PCT-seq]
<400> 6

Met Ser Ala Arg Lys Arg val Lys Arg Ala Ser Ala Tyr Asp Leu Tyr
1 5 10 15

Arg Thr Cys Lys GIn Ala Gly Thr Cys Pro Pro Asp val Ile Pro Lys
20 25 30

val Glu Gly Asp Thr Ile Ala Asp Lys Ile Leu Lys Phe Gly Gly Leu
35 40 45

Ala Ile Tyr Leu Gly Gly Leu Gly Ile Gly Thr Trp Ser Thr Gly Arg
50 55 60

val Ala Ala Gly Gly Ser Pro Arg Tyr Thr Pro Leu Arg Thr Ala Gly
65 70 75 80

Ser Thr Ser Ser Leu Ala Ser Ile

85

<210> 7

<211> 41

<212> DNA

<213> Artificial sequence

<220> )

<223> Human codon optimised nucleotide sequence encoding L2(108-120)
epitope

<400> 7

ctggtggagg agaccagctt catcgacgcc ggagcccccg C 41

<210> 8

<211> 78

<212> DNA

<213> Artificial sequence

<220>

<223> Human codon optimised nucleotide sequence encoding L2(56-81)
epitope

<400> 8

ggcggcctgg gcatcggcac cggcagcggc accgggggca ggaccggcta catccccctg 60

ggcaccagac cccccacc 78

<210> 9

<211> 60

<212> DNA

<213> Artificial sequence

<220> )

<223> Human codon optimised nucleotide sequence encoding L2(17-36)
epitope

<400> 9

cagctgtaca agacctgcaa gcaggccggc acctgccccc ctgacatcat ccccaaggtg 60
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<210>
<211>
<212>
<213>

<220>
<223>

PA154565PCT-seq]
10
270
DNA
Artificial sequence

Human codon optimised nucleotide sequence encoding L2 BPV(1-88)
epitope

<400> 10

atgagcgccc ggaagcgggt gaagcgggcc agcgcctacg acctgtaccg gacctgcaag 60
caggccggca cctgcccccc tgacgtgatc cccaaggtgg agggcgacac aatcgccgac 120
aagatcctga agttcggcgg cctggccatc tacctgggcg gcctgggcat tggcacctgg 180
tccaccggca gagtggccgc tggaggaagc cctagataca cccccctgcg gaccgccggce 240
agcacaagca gcctggccag catctgatga 270
<210> 11

<211> 22

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - pTRAc Forward

<400> 11

catttcattt ggagaggaca cg 22
<210> 12

<211> 23

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - pTRAC Reverse

<400> 12

gaactactca cacattattc tgg 23
<210> 13

<211> 20

<212> DNA

<213> Artificial sequence

<220>

<223> oO0ligonucleotide - ModNew Forward

<400> 13

cgacgacctg tacatcaagg 20
<210> 14

<211> 19

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - VEET Reverse

<400> 14

gatgaagctg gtctcctcc 19
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PA154565PCT-seq]

<210> 15

<211> 18

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - SAF2 Reverse

<400> 15

ggatgtagcc ggtcctgc 18
<210> 16

<211> 20

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - QLYK Reverse

<400> 16

accttgggga tgatgtcagg 20
<210> 17

<211> 20

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - SALIBPV Reverse

<400> 17

tatctagggc ttcctccagc 20
<210> 18

<211> 22

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - L1 Forward

<400> 18

tgaccttatg ggactttcct ac 22
<210> 19

<211> 19

<212> DNA

<213> Artificial sequence

<220>

<223> O0ligonucleotide - L1 Reverse

<400> 19

caccataagc agccacaat 19
<210> 20

<211> 19

<212> DNA

<213> Artificial sequence

<220>
<223> O0ligonucleotide - L2 Forward
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<400>
taccacc

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

<220>
<223>

<400>
aagccat

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

<220>
<223>

<400>

Met Ser
1

Pro val
Ile Tyr

Tyr Phe
50

val Ser
65

Asn Lys
Arg Leu
Leu Gly

Thr Glu
130

Glu Cys
145

Cys Lys

PA154565PCT-seq]

20
acg aacaagcac

21

18

DNA

Artificial sequence
Oligonucleotide - L2 Reverse
21

acg ggaagcaa

22

505

PRT

Artificial sequence

Chimaeric HPvV L1/L2(108-120)
22

Leu Trp Leu Pro Ser Glu Ala
5

Ser Lys val val Ser Thr Asp
20 25

Tyr His Ala Gly Thr Ser Arg
35 40

Pro Ile Lys Lys Pro Asn Asn
55

Gly Leu Gln Tyr Arg val Phe
70

Phe Gly Phe Pro Asp Thr Ser
85

val Trp Ala Cys val Gly val
100 105

val Gly Ile Ser Gly His Pro
115 120

Asn Ala Ser Ala Tyr Ala Ala
135

Ile Ser Met Asp Tyr Lys Gln

Pro Pro Ile Gly Glu His Trp

polypeptide

Thr val Tyr

10

Glu

Leu

Asn

Arg

Phe

90

Glu

Leu

Asn

Thr

Gly

Tyr

Leu

Lys

Ile

75

Tyr

val

Leu

Ala

Gln

155

Lys

Page 8

val

Ala

Ile

60

His

Asn

Gly

Asn

Gly

Leu

Gly

Leu

Ala

val

45

Leu

Leu

Pro

Arg

cys

Ser

Pro

Arg

30

Gly

val

Pro

Asp

Gly

110

Leu

Asp

Leu

Pro

Pro
15

Thr

Pro

Asp

Thr

95

Gln

Asp

Asn

Ile

cys

val

Asn

Pro

Lys

Pro

80

Gln

Pro

Asp

Arg

Gly

Thr

19

18



PA154565PCT-seq]
165 170 175

Asn val Ala val Asn Pro Gly Asp Cys Pro Pro Leu Glu Leu Ile Asn
180 185 190

Thr val ITe Gln Asp Gly Asp Met val Asp Thr Gly Phe Gly Ala Met
195 200 205

Asp Phe Thr Thr Leu Gln Ala Asn Lys Ser Glu val Pro Leu Asp Ile
210 215 220

Cys Thr Ser ITle Cys Lys Tyr Pro Asp Tyr Ile Lys Met Vval Ser Glu
225 230 235 240

Pro Tyr Gly Asp Ser Leu Phe Phe Tyr Leu Arg Arg Glu GIln Met Phe
245 250 255

val Arg His Leu Phe Asn Arg Ala Gly Ala val Gly Glu Asn val Pro
260 265 270

Asp Asp Leu Tyr Ile Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser
275 280 285

Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met val Thr Ser Asp Ala
290 295 300

Gln ITe Phe Asn Lys Pro Tyr Trp Leu GIn Arg Ala Gln Gly His Asn
305 310 315 320

Asn Gly ITe Cys Trp Gly Asn Gln Leu Phe val Thr val val Asp Thr
325 330 335

Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
340 345 350

Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu
355 360 365

Glu Tyr Asp Leu Gln Phe Ile Phe Gln Leu Cys Lys Ile Thr Leu Thr
370 375 380

Ala Asp val Met Thr Tyr Ile His Ser Met Asn Ser Thr Ile Leu Glu
385 390 395 400

Asp Trp Asn Phe Gly Leu Gln Pro Pro Pro Gly Gly Thr Leu val Glu
405 410 415

Glu Thr ser Phe Ile Asp Ala Gly Ala Pro Ala Cys Gln Lys His Thr
420 425 430

Pro Pro Ala Pro Lys Glu Asp Pro Leu Lys Lys Tyr Thr Phe Trp Glu
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435

val Asn Leu Lys Glu

450

Gly Arg Lys Phe Leu
465

Thr Leu Gly Lys Arg

Thr Ala Lys Ar

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

<220>
<223>

<400>

23
505
PRT

g
500

485

Lys

Lys

Leu

470

Lys

Lys

Phe

455

Gln

Ala

Arg

Artificial sequence

440

Ser

Ala

Thr

Lys

PA154565PCT-seq]
445

Ala Asp Leu Asp GIn
460

Gly Leu Lys Ala Lys
475

Pro Thr Thr Ser Ser
490

Leu
505

Chimaeric HPV L1/L2(56-81) polypeptide

23

Met Ser Leu

1

Pro

Ile

Tyr

val

65

Asn

Arg

Leu

Thr

Glu
145

val

Tyr

Phe

50

Ser

Lys

Leu

Gly

Glu

130

Cys

Ser

Tyr

35

Pro

Gly

Phe

val

val

115

Asn

Ile

Trp

Lys

20

His

Ile

Leu

Gly

Trp

Gly

Ala

Ser

Leu

5

val

Ala

Lys

Gln

Phe

85

Ala

Ile

Ser

Met

Pro

val

Gly

Lys

Tyr

70

Pro

cys

Ser

Ala

Ser

Ser

Thr

Pro

55

Arg

Asp

val

Gly

Tyr

135

Tyr

Glu

Thr

ser

40

Asn

val

Thr

Gly

His

120

Ala

Lys

Ala Thr val Tyr Leu
10

Asp Glu Tyr val Ala
25

Arg Leu Leu Ala val
45

Asn Asn Lys Ile Leu
60

Phe Arg Ile His Leu
75

Ser Phe Tyr Asn Pro
90

val Glu val Gly Arg
105

Pro Leu Leu Asn Lys

Ala Asn Ala Gly val

GIn Thr GIn Leu Cys
155

Page 10

Phe

Pro

Thr

Pro

Arg

30

Gly

val

Pro

Asp

Gly

110

Leu

Asp

Leu

Pro

Lys

ser
495

Pro

15

Thr

His

Pro

Asp

Thr

95

Gln

Asp

Asn

Ile

Leu
Phe

480

Thr

val

Asn

Pro

Lys

Pro

80

Gln

Pro

Asp

Arg

Gly



PA154565PCT-seq]

Cys Lys Pro Pro Ile Gly Glu His Trp Gly Lys Gly Ser Pro Cys Thr
165 170 175

Asn val Ala val Asn Pro Gly Asp Cys Pro Pro Leu Glu Leu Ile Asn
180 185 190

Thr val ITe Gln Asp Gly Asp Met val Asp Thr Gly Phe Gly Ala Met
195 200 205

Asp Phe Thr Thr Leu Gln Ala Asn Lys Ser Glu val Pro Leu Asp Ile
210 215 220

Cys Thr Ser ITle Cys Lys Tyr Pro Asp Tyr Ile Lys Met val Ser Glu
225 230 235 240

Pro Tyr Gly Asp Ser Leu Phe Phe Tyr Leu Arg Arg Glu GIln Met Phe
245 250 255

val Arg His Leu Phe Asn Arg Ala Gly Ala val Gly Glu Asn val Pro
260 265 270

Asp Asp Leu Tyr Ile Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser
275 280 285

Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met val Thr Ser Asp Ala
290 295 300

Gln ITe Phe Asn Lys Pro Tyr Trp Leu GIn Arg Ala Gln Gly His Asn
305 310 315 320

Asn Gly ITe Cys Trp Gly Asn Gln Leu Phe val Thr val val Asp Thr
325 330 335

Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
340 345 350

Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu
355 360 365

Glu Tyr Asp Leu Gln Phe Ile Phe Gln Leu Cys Lys Ile Thr Leu Thr
370 375 380

Ala Asp val Met Thr Tyr Ile His Ser Met Asn Ser Thr Ile Leu Glu
385 390 395 400

Asp Trp Asn Phe Gly Leu Gln Pro Pro Pro Gly Gly Thr Gly Gly Leu
405 410 415

Gly ITe Gly Thr Gly Ser Gly Thr Gly Gly Arg Thr Gly Tyr Ile Pro
420 425 430
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Leu Gly

val Asn
450

Gly Arg
465

Thr Leu
Thr Ala

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

<220>
<223>

<400>

Met Ser
1

Pro val
Ile Tyr
Tyr Phe

50

val Ser
65

Asn Lys
Arg Leu
Leu Gly
Thr Glu

130

Glu Cys

Thr
435

Leu

Lys

Gly

Lys

24
505
PRT

Arg

Lys

Phe

Lys

Pro

Glu

Leu

Arg

Lys

Pro

Lys

Leu

470

Lys

Lys

Thr

Phe

455

Gln

Ala

Arg

Artificial sequence

Pro

440

Ser

Ala

Thr

Lys

PA154565PCT-seq]

Leu Lys Lys Tyr Thr

Ala Asp Leu Asp

460

Gly Leu Lys Ala

475

Pro Thr Thr Ser

Leu
505

490

Chimaeric HPV L1/L2(17-36) polypeptide

24

Leu

Ser

Tyr

35

Pro

Gly

Phe

val

val

115

Asn

Ile

Trp

Lys

20

His

Ile

Leu

Gly

Gly

Ala

Ser

Leu
5
val
Ala
Lys
Gln
Phe
85
Ala
Ile

Ser

Met

Pro

val

Gly

Lys

Tyr

70

Pro

cys

Ser

Ala

Asp

Ser

Ser

Thr

Pro

55

Arg

Asp

val

Gly

Tyr

135

Tyr

Glu

Thr

ser

40

Asn

val

Thr

Gly

His

120

Ala

Lys

Ala

Asp

25

Arg

Asn

Phe

sSer

val

105

Pro

Ala

Gln

Thr

10

Glu

Leu

Asn

Arg

Phe

90

Glu

Leu

Asn

Thr

val Tyr

Tyr val

Leu Ala

Lys Ile

60

Ile His
75

Tyr Asn

val Gly

Leu Asn

Ala Gly

140

Gln Leu

Page 12

445

Gln

Lys

Ser

Leu

Ala

val

45

Leu

Leu

Pro

Arg

cys

Phe

Phe

Pro

Thr

Pro

Arg

30

Gly

val

Pro

Asp

Gly

110

Leu

Asp

Leu

Trp

Pro

Lys

ser
495

Pro

15

Thr

His

Pro

Asp

Thr

95

Gln

Asp

Asn

Ile

Glu

Leu

Phe

480

Thr

val

Asn

Pro

Lys

Pro

80

Gln

Pro

Asp

Arg

Gly



PA154565PCT-seq]
145 150 155 160

Cys Lys Pro Pro Ile Gly Glu His Trp Gly Lys Gly Ser Pro Cys Thr
165 170 175

Asn val Ala val Asn Pro Gly Asp Cys Pro Pro Leu Glu Leu Ile Asn
180 185 190

Thr val Ile GIn Asp Gly Asp Met val Asp Thr Gly Phe Gly Ala Met
195 200 205

Asp Phe Thr Thr Leu Gln Ala Asn Lys Ser Glu val Pro Leu Asp Ile
210 215 220

Cys Thr Ser ITle Cys Lys Tyr Pro Asp Tyr Ile Lys Met Vval Ser Glu
225 230 235 240

Pro Tyr Gly Asp Ser Leu Phe Phe Tyr Leu Arg Arg Glu GIln Met Phe
245 250 255

val Arg His Leu Phe Asn Arg Ala Gly Ala val Gly Glu Asn val Pro
260 265 270

Asp Asp Leu Tyr Ile Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser
275 280 285

Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met val Thr Ser Asp Ala
290 295 300

Gln ITe Phe Asn Lys Pro Tyr Trp Leu GIn Arg Ala Gln Gly His Asn
305 310 315 320

Asn Gly ITe Cys Trp Gly Asn Gln Leu Phe val Thr val val Asp Thr
325 330 335

Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
340 345 350

Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu
355 360 365

Glu Tyr Asp Leu Gln Phe Ile Phe Gln Leu Cys Lys Ile Thr Leu Thr
370 375 380

Ala Asp val Met Thr Tyr Ile His Ser Met Asn Ser Thr Ile Leu Glu
385 390 395 400

Asp Trp Asn Phe Gly Leu Gln Pro Pro Pro Gly Gly Thr Gln Leu Tyr
405 410 415

Lys Thr Cys Lys GIn Ala Gly Thr Cys Pro Pro Asp Ile Ile Pro Lys
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PA154565PCT-seq]
420 425 430

val Pro Ala Pro Lys Glu Asp Pro Leu Lys Lys Tyr Thr Phe Trp Glu
435 440 445

val Asn Leu Lys Glu Lys Phe Ser Ala Asp Leu Asp GIln Phe Pro Leu
450 455 460

Gly Arg Lys Phe Leu Leu Gln Ala Gly Leu Lys Ala Lys Pro Lys Phe
465 470 475 480

Thr Leu Gly Lys Arg Lys Ala Thr Pro Thr Thr Ser Ser Thr Ser Thr
485 490 495

Thr Ala Lys Arg Lys Lys Arg Lys Leu

500 505
<210> 25
<211> 501
<212> PRT

<213> Artificial sequence

<220>
<223> cChimaeric HPV L1/L2 BPV(1-88) polypeptide

<400> 25

Met Ser Leu Trp Leu Pro Ser Glu Ala Thr val Tyr Leu Pro Pro val
1 5 10 15

Pro val Ser Lys val val Ser Thr Asp Glu Tyr val Ala Arg Thr Asn
20 25 30

Ile Tyr Tyr His Ala Gly Thr Ser Arg Leu Leu Ala val Gly His Pro
35 40 45

Tyr Phe Pro Ile Lys Lys Pro Asn Asn Asn Lys Ile Leu val Pro Lys
50 55 60

val Ser Gly Leu GIn Tyr Arg val Phe Arg Ile His Leu Pro Asp Pro
65 70 75 80

Asn Lys Phe Gly Phe Pro Asp Thr Ser Phe Tyr Asn Pro Asp Thr Gln
85 90 95

Arg Leu val Trp Ala Cys val Gly val Glu val Gly Arg Gly GIn Pro
100 105 110

Leu Gly val Gly Ile Ser Gly His Pro Leu Leu Asn Lys Leu Asp Asp
115 120 125

Thr Glu Asn Ala Ser Ala Tyr Ala Ala Asn Ala Gly val Asp Asn Arg
130 135 140
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Glu Cys ITe Ser Met Asp Tyr Lys GIn Thr GIn Leu Cys Leu Ile Gly
145 150 155

Cys Lys Pro Pro Ile Gly Glu His Trp Gly Lys Gly Ser Pro Cys Thr
165 170 175

Asn val Ala val Asn Pro Gly Asp Cys Pro Pro Leu Glu Leu Ile Asn
180 185 190

Thr val ITe Gln Asp Gly Asp Met val Asp Thr Gly Phe Gly Ala Met
195 200 205

Asp Phe Thr Thr Leu Gln Ala Asn Lys Ser Glu val Pro Leu Asp Ile
210 215 220

Cys Thr Ser ITle Cys Lys Tyr Pro Asp Tyr Ile Lys Met val Ser Glu
225 230 235 240

Pro Tyr Gly Asp Ser Leu Phe Phe Tyr Leu Arg Arg Glu GIln Met Phe
245 250 255

val Arg His Leu Phe Asn Arg Ala Gly Ala val Gly Glu Asn val Pro
260 265 270

Asp Asp Leu Tyr Ile Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser
275 280 285

Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met val Thr Ser Asp Ala
290 295 300

Gln ITe Phe Asn Lys Pro Tyr Trp Leu GIn Arg Ala Gln Gly His Asn
305 310 315 320

Asn Gly ITe Cys Trp Gly Asn Gln Leu Phe val Thr val val Asp Thr
325 330 335

Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
340 345 350

Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu
355 360 365

Glu Tyr Asp Leu Gln Phe Ile Phe Gln Leu Cys Lys Ile Thr Leu Thr
370 375 380

Ala Asp val Met Thr Tyr Ile His Ser Met Asn Ser Thr Ile Leu Glu
385 390 395 400

Asp Trp Asn Phe Gly Leu GIn Pro Pro Pro Gly Gly Thr Met Ser Ala
405 410 415
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Arg Lys Arg val Lys Arg Ala Ser Ala Tyr Asp Leu Tyr Arg Thr Cys
420 425 430
Lys Gln Ala Gly Thr Cys Pro Pro Asp val Ile Pro Lys val Glu Gly
435 440 445
Asp Thr Ile Ala Asp Lys Ile Leu Lys Phe Gly Gly Leu Ala Ile Tyr
450 455 460
Leu Gly Gly Leu Gly Ile Gly Thr Trp Ser Thr Gly Arg val Ala Ala
465 470 475 480
Gly Gly Ser Pro Arg Tyr Thr Pro Leu Arg Thr Ala Gly Ser Thr Ser
485 490 495
Ser Leu Ala Ser Ile
500
<210> 26
<211> 1521
<212> DNA
<213> Artificial sequence
<220>
<223> Human-codon optimised nucleotide sequence encoding chimaeric HPV
L1/L2(108-120) polypeptide
<400> 26
atgagcctgt ggctgcccag cgaggccacc gtgtacctgc cccccgtgcc cgtgagcaag 60
gtggtgagca ccgatgagta cgtggcccgg accaacatct actaccacgc cggcacctcc 120
agactgctgg ccgtgggcca cccctacttc cccatcaaga agcccaacaa caacaagatc 180
ctggtgccca aggtgagcgg cctgcaatac cgggtgttca gaatccacct gcccgacccc 240
aataagttcg gcttccccga caccagcttc tacaaccccg acacccagag actggtgtgg 300
gcctgegtgg gcgtggaggt gggcagaggc cagcctctgg gcgtgggcat cagcggccac 360
cctctgctga acaagctgga cgacaccgag aacgccagcg cctacgccgc caacgccggce 420
gtggataaca gagaatgcat cagcatggac tacaagcaga cccagctgtg cctcatcggc 480
tgcaagcccc ccatcggcga gcactggggc aagggcagcc cctgcaccaa cgtggccgtg 540
aatcctggcg actgtcctcc cctggaactc atcaacaccg tgatccagga cggcgacatg 600
gtggacaccg gcttcggcgc catggacttc accaccctcc aggccaataa gagcgaggtg 660
cccctggaca tctgcaccag catctgcaag taccccgact acatcaagat ggtgagcgag 720
ccctacggcg atagcctgtt cttctacctg cggcgggagc agatgttcgt gcggcacctg 780
ttcaacagag ccggcgccgt gggcgagaac gtgcccgacg acctgtacat caagggcagc 840
ggcagcaccg ccaacctggc cagcagcaac tacttcccta cccccagcgg ctccatggtg 900
accagcgacg cccagatctt caacaagccc tactggctcc agagagccca gggccacaac 960
aatggcatct gctggggcaa ccagctgttc gtgaccgtgg tggataccac ccggagcacc 1020
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aacatgtccc
aaggagtacc
atcaccctca
gactggaact
atcgacgccg
ctgaagaagt
cagttccctc
accctgggca
aagaagcgca
<210> 27

<211>
<212>
<213>

<220>
<223>

DNA

1521

tgtgcgccgce
tgaggcacgg
ccgccgacgt
tcggcctgea
gagcccccge
acaccttctg
tgggcagaaa
agagaaaggc

agctgtgata

catcagcacc
cgaggagtac
gatgacctac
gcccecctect
atgccagaag
ggaggtgaac
gttcctgctg

cacccccacc

g

Artificial sequence

L1/L2(56-81) polypeptide

<400> 27
atgagcctgt

gtggtgagca
agactgctgg
ctggtgccca
aataagttcg
gcctgegtgg
cctctgctga
gtggataaca
tgcaagcccc
aatcctggcg
gtggacaccg
cccctggaca
ccctacggcg
ttcaacagag
ggcagcaccg
accagcgacg
aatggcatct
aacatgtccc

aaggagtacc

ggctgcccag
ccgatgagta
ccgtgggceca
aggtgagcgg
gcttccccga
gcgtggaggt
acaagctgga
gagaatgcat
ccatcggcga
actgtcctcc
gcttcggcgce
tctgcaccag
atagcctgtt
ccggcgecgt
ccaacctggc
cccagatctt
gctggggcaa
tgtgcgccgce
tgaggcacgg

cgaggccacc
cgtggcccgg
cccctacttc
cctgcaatac
caccagcttc
gggcagaggc
cgacaccgag
cagcatggac
gcactggggc
cctggaactc
catggacttc
catctgcaag
cttctacctg
gggcgagaac
cagcagcaac
caacaagccc
ccagctgttc
catcagcacc

cgaggagtac

agcgagacca
gacctccagt
atccacagca
ggcggcaccc
cacacccctc
ctgaaggaga
caagccggcc

acaagcagca

gtgtacctgc
accaacatct
cccatcaaga
cgggtgttca
tacaaccccg
cagcctctgg
aacgccagcg
tacaagcaga
aagggcagcc
atcaacaccg
accaccctcc
taccccgact
cggcgggagce
gtgcccgacg
tacttcccta
tactggctcc
gtgaccgtgg
agcgagacca

gacctccagt
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cctacaagaa
tcatcttcca
tgaacagcac
tggtggagga
ccgcccctaa
agttcagcgc
tgaaggccaa

ccagcaccac

cccececgtgec
actaccacgc
agcccaacaa
gaatccacct
acacccagag
gcgtgggeat
cctacgccgc
cccagctgtg
cctgcaccaa
tgatccagga
aggccaataa
acatcaagat
agatgttcgt
acctgtacat
cccccagegg
agagagccca
tggataccac
cctacaagaa

tcatcttcca

caccaacttc
gctgtgcaag
catcctggag
gaccagcttc
ggaggacccc
cgacctggac
gcctaagttc

cgccaagcgg

cgtgagcaag
cggcacctcc
caacaagatc
gcccgacccc
actggtgtgg
cagcggccac
caacgccggc
cctcatcggce
cgtggccgtg
cggcgacatg
gagcgaggtg
ggtgagcgag
gcggcacctg
caagggcagc
ctccatggtg
gggccacaac
ccggagcacc
caccaacttc

gctgtgcaag

1080
1140
1200
1260
1320
1380
1440
1500
1521

Human-codon optimised nucleotide sequence encoding chimaeric HPV

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

1020
1080
1140



PA154565PCT-seq]

atcaccctca ccgccgacgt gatgacctac atccacagca tgaacagcac catcctggag 1200
gactggaact tcggcctgca gccccctcct ggcggcacag gcggcctggg catcggcacc 1260
ggcagcggca ccgggggcag gaccggctac atccccctgg gcaccagacc ccccaccccc 1320
ctgaagaagt acaccttctg ggaggtgaac ctgaaagaga agttcagcgc cgacctggac 1380
cagttccctc tgggccggaa gttcctgctc caggctgggc tgaaggccaa gcccaagttc 1440
accctgggca agcggaaggc cacccccacc acctccagca ccagcaccac cgccaagcgg 1500
aagaaacgga agctgtgatg a 1521
<210> 28

<211> 1521

<212> DNA

<213> Artificial sequence

<220>

<223> Human-codon optimised nucleotide sequence encoding chimaeric HPV

L1/L2(17-36) polypeptide

ziggscc%gt ggctgcccag cgaggccacc gtgtacctgc cccccgtgec cgtgagcaag 60
gtggtgagca ccgatgagta cgtggcccgg accaacatct actaccacgc cggcacctcc 120
agactgctgg ccgtgggcca cccctacttc cccatcaaga agcccaacaa caacaagatc 180
ctggtgccca aggtgagcgg cctgcaatac cgggtgttca gaatccacct gcccgacccc 240
aataagttcg gcttccccga caccagcttc tacaaccccg acacccagag actggtgtgg 300
gcctgegtgg gcgtggaggt gggcagaggc cagcctctgg gcgtgggcat cagcggccac 360
cctctgctga acaagctgga cgacaccgag aacgccagcg cctacgccgc caacgccgge 420
gtggataaca gagaatgcat cagcatggac tacaagcaga cccagctgtg cctcatcggc 480
tgcaagcccc ccatcggcga gcactggggc aagggcagcc cctgcaccaa cgtggccgtg 540
aatcctggcg actgtcctcc cctggaactc atcaacaccg tgatccagga cggcgacatg 600
gtggacaccg gcttcggcgc catggacttc accaccctcc aggccaataa gagcgaggtg 660
cccctggaca tctgcaccag catctgcaag taccccgact acatcaagat ggtgagcgag 720
ccctacggeg atagcctgtt cttctacctg cggcgggagc agatgttcgt gcggcacctg 780
ttcaacagag ccggcgccgt gggcgagaac gtgcccgacg acctgtacat caagggcagce 840
ggcagcaccg ccaacctggc cagcagcaac tacttcccta cccccagcgg ctccatggtg 900
accagcgacg cccagatctt caacaagccc tactggctcc agagagccca gggccacaac 960
aatggcatct gctggggcaa ccagctgttc gtgaccgtgg tggataccac ccggagcacc 1020
aacatgtccc tgtgcgccgc catcagcacc agcgagacca cctacaagaa caccaacttc 1080
aaggagtacc tgaggcacgg cgaggagtac gacctccagt tcatcttcca gctgtgcaag 1140
atcaccctca ccgccgacgt gatgacctac atccacagca tgaacagcac catcctggag 1200
gactggaact tcggcctgca gcctcctcct ggcggcaccc agctgtacaa gacctgcaag 1260
caggccggca cctgccccce tgacatcatc cccaaggtgc cagcccccaa agaggacccc 1320
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ctgaagaagt acaccttctg ggaagtgaac ctgaaagaga agttcagcgc cgatctggac

cagttccccc tcggccggaa gttcctgctc caggctggcc tgaaggccaa gcccaagttc

accctgggca agaggaaggc cacccccacc acaagcagcCa ccCagcCaccac cgccaagcgg

aagaaacgga agctgtgatg a

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

<220>
<223>

29
1509
DNA

Artificial sequence

L1/L2 BPV(1-88) polypeptide

<400> 29
atgagcctgt

gtggtgagca
agactgctgg
ctggtgccca
aataagttcg
gcctgegtgg
cctctgctga
gtggataaca
tgcaagcccc
aatcctggcg
gtggacaccg
cccctggaca
ccctacggcg
ttcaacagag
ggcagcaccg
accagcgacg
aatggcatct
aacatgtccc
aaggagtacc
atcaccctca
gactggaact
aagcgggcca
gacgtgatcc

ctggccatct

ggctgcccag
ccgatgagta
ccgtgggceca
aggtgagcgg
gcttccccga
gcgtggaggt
acaagctgga
gagaatgcat
ccatcggcga
actgtcctcc
gcttcggcgce
tctgcaccag
atagcctgtt
ccggcgecgt
ccaacctggc
cccagatctt
gctggggcaa
tgtgcgccgce
tgaggcacgg
ccgccgacgt
tcggcctgea
gcgcctacga
ccaaggtgga
acctgggcgg

cgaggccacc
cgtggcccgg
cccctacttc
cctgcaatac
caccagcttc
gggcagaggc
cgacaccgag
cagcatggac
gcactggggc
cctggaactc
catggacttc
catctgcaag
cttctacctg
gggcgagaac
cagcagcaac
caacaagccc
ccagctgttc
catcagcacc
cgaggagtac
gatgacctac
gcctccccct
cctgtaccgg
gggcgacaca

cctgggcatt

gtgtacctgc
accaacatct
cccatcaaga
cgggtgttca
tacaaccccg
cagcctctgg
aacgccagcg
tacaagcaga
aagggcagcc
atcaacaccg
accaccctcc
taccccgact
€ggcgggagc
gtgcccgacg
tacttcccta
tactggctcc
gtgaccgtgg
agcgagacca
gacctccagt
atccacagca
ggcggcacca
acctgcaagc
atcgccgaca

ggcacctggt
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cccececgtgec
actaccacgc
agcccaacaa
gaatccacct
acacccagag
gcgtgggeat
cctacgccgc
cccagctgtg
cctgcaccaa
tgatccagga
aggccaataa
acatcaagat
agatgttcgt
acctgtacat
cccccagegg
agagagccca
tggataccac
cctacaagaa
tcatcttcca
tgaacagcac
tgagcgcccg
aggccggcac
agatcctgaa

ccaccggcag

cgtgagcaag
cggcacctcc
caacaagatc
gcccgacccc
actggtgtgg
cagcggccac
caacgccggc
cctcatcggce
cgtggccgtg
cggcgacatg
gagcgaggtg
ggtgagcgag
gcggcacctg
caagggcagc
ctccatggtg
gggccacaac
ccggagcacc
caccaacttc
gctgtgcaag
catcctggag
gaagcgggtg
ctgcccccect
gttcggcgge
agtggccgct

1380
1440
1500
1521

Human-codon optimised nucleotide sequence encoding chimaeric HPV

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

1020
1080
1140
1200
1260
1320
1380
1440



PA154565PCT-seq]
ggaggaagcc ctagatacac ccccctgcgg accgccggca gcacaagcag cctggccagc 1500

atctgatga 1509
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