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<130>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

TRANSGENE S5.A.

eolf-seq]l
SEQUENCE LISTING

Composition for treating HBY infection

TG200

61

PatentIn version 3.3

1
832
PRT

Hepatitis B virus

1

Met Pro Leu Ser

1

Glu

Leu

ser

Ser

65

Asn

Gly

Ala

Ile

Arg

Glu

Gin

Ile

Ala

ASn

Ile

50

Thr

I'le

Pro

Arg

Lys

His

Thr

Lys

Leu

Gly

Arg

35

Pro

val

His

L.eu

rhe

115

Pro

Tyr

Thr

Leu

Ser

Pro

20

Arg

Trp

Pro

Ley

Thr

100

Tyr

Tyr

Leu

His

Glin

180

Arg

Tyr

5

t.eu

val

Thr

val

His

85

vai

Pro

Tyr

His

Ser

165

His

Pro

Gln

Glu

Ala

His

Phe

70

Gln

Asn

Asn

Pro

Thr

150

Ala

Gly

Pro

His

Glu

Glu

Lys

Asnh

ASD

Glu

val

Glu

135

Leu

Ser

Ala

val

Phe

Glu

ASp

40

val

Pro

Ile

Lys

Thr

120

His

Trp

Phe

Glu

Gly

Arg
Leu
25

Leu

Gly

Lys

Leu

Lys

Cys

Ser

185

Ser

Arg

10

Pro

Asn

Asn

Trp

Lys

Arg

Tyr

val

ala

Gly

Phe

Ley

Arg

Leu

Phe

LYS

75

Lys

Leu

Leu

Asn

His

Leu

Leu

Gly

Thr

60

Thr

Cys

Gin

Pro

His

140

Ile

Pro

GIn

Ser Leu Gin

page 1

Leu

Ala

Asn

45

Gly

Pro

Glu

Leu

Leu

125

Tyr

Leu

Tyr

Gin

Ser

Leu

Asp

30

Ley

Leu

ser

Gln

Ile

110

AsSp

Phe

Tyr

Ser

ser

190

Lys

AsSp

15

Glu

AsSn

Tyr

Phe

Phe

95

Met

Lys

GIn

Lys

Trp

ser

His

Asp

Gly

val

Ser

Pro

80

val

Pro

Gly

Thr

Arg

160

Glu

Gly

Arg



Arg

Leu

Ala

His

ser

305

LyS

ASpP

Arg

Pro

ser

385

Leu

L.eu

Met

Arg

GIn

Ser

210

Gin

Arg

Ala

Ala

Ala

290

Glu

Pro

Trp

Thr

His

370

Arg

Gln

ASp

Pro

Leu

450

AsSnh

195

Arg

Gly

Sar

ser

Tyr

275

val

Arg

cys

Gly

Pro

355

AsSn

Gly

Ser

val

His

435

ser

Leu

Leu

Arg

Phe

LysS

Pro

Glu

Pro

sSer

Pro

340

Ala

Thr

Asn

Ley

ser

420

Leu

ser

His

Gly

Ser

Gly

Ser

Ala

Leu

val

ASD

325

Cys

Arg

Ala

Tyr

Thr

405

Ala

Leu

Asn

Asp

Leu

Trp

230

val

Ala

val

His

Phe

310

Tyr

Ala

val

Glu

Ala

val

Ser

ser

Gin

215

Ser

Glu

Ser

sSer

Asn

295

Pro

Cys

Glu

Thr

Ser

375

val

Leu

Phe

Gly

200

ser

Ile

Pro

Cys

Thr

280

Ley

Cys

Leu

His

Gly

360

Arg

ser

Leu

Tyr

ser

440

Ile

Ser

Glin

Arg

ser

Leu

265

Phe

Pro

Trp

Ser

Gly

Gly

Leu

Trp

Ser

His

425

Ser

Phe

Arg

eolf-seql

Glin

Ala

Tyr

Glu

Pro

Trp

His

330

Glu

val

vai

Pro

Ser

410

Leu

Gly

Asn

Gly

Gly

235

Ser

GIn

Lys

Asn

Leu

315

Ile

His

Phe

val

Pro

Leu

TYr

His
220

1le

Gly

ser

His

ser

300

Gln

val

His

Leu

Asp

380

Phe

Leu

Leu

Ser

Gin
460

Asn Leu Tyr

Page 2

205

Leu

His

His

Pro

Ser

285

Ala

Phe

Asn

Ile

val

365

Phe

Ala

Ser

His

val

Ala

Pro

Ser

val

270

Ser

Arg

Arg

Leu

Ser

val

Trp

PIro

430

Tyr

Gly

Ser

Arg

Thr

Thr

255

Arg

Ser

Ser

Ash

Leu

335

Ile

Lys

Gln

Pro

Leu

415

Ala

val

Thr

L.eu

Arg

Ala

240

ASn

Lys

Gly

GIn

ser

320

Glu

Pro

Asn

Phe

Asn

400

Ser

Ala

Ala

Met

Leu



465

Leu

Ile

"Phe

Ala

Arg

Gly

Arg

Ile

625

Pro

Thr

Leu

Asp

Asp

Leu

Ile

Leu

Phe

530

Ala

Phe

Trp

Ser

Lys

610

val

Ala

Phe

TYr

Ala

690

Gly

Ala

Asn

Tyr

Leu

Leu

515

Pro

Lys

Leu

Gly

Leu

595

Leu

Gly

Leu

ser

Pro

675

Thr

Thr

Cys

Ser

His

Ser

Leu

Tyr

580

Pro

Pro

Leu

Met

Pro

660

val

Pro

Phe

Phe

val

Thr

485

Phe

Gln

Cys

val

Ser

565

Ser

Gln

val

Leuy

Fro

645

Thr

Ala

Thr

Leu

Ala

725

val

470

Phe

Arg

Phe

Leu

Leu

Leu

Asp

Asn

i.eu

Tyr

Arg

Gly

Ala

710

Arg

Leu

Gly

LYS

Thr

Ala

535

His

Gly

His

His

Tyr

LYS

Gln

Trp

Pro

Ser

Ser

Arg

Ile

Ser

520

Phe

Lek

Ile

Phe

Ile

600

Pro

Ala

Ala

Ala

Leu

Arg

Arg

Lys

Pro

505

Ala

ser

Glu

His

Met

585

Ile

Ile

Ala

Cys

Phe

6653

Pro

Leu

Pro

Ser

Lys

eolf-seql

475

Leu His Leu

490

Met

Ile

Tyr

ser

Leu

570

Gly

Glin

AsSp

Pro

Ile

650

Leu

Gly

val

Ile

Gly
730

Gly
Cys
Met
Leu
555
Asnh
Tyr
Lys

TP

Phe
635

Gin s

Cys

Leyu

Met

His

715

Ala

val

Ser

Asp

540

Phe

Pro

val

Ile

LYS

Thr

LYS

Cys

Asn

Tyr Thr Ser

Page 3

TYr

Gly

val

525

ASp

Thr

Asn

Ite

Glin

Lys

GlIn

Gln

685

His

Ala

Ile

Phe

Ser

Leu

510

val

val

Ala

Lys

Gly

590

Glu

cys

Cys

Gin

Tyr

va'l

GlIn

Glu

Leu

Pro

His

495

ser

Arg

val

va'l

Thr

575

Cys

Cys

Gln

Gly

Ala

655

Leu

rhe

Arg

Leu

480

Pra

Pro

Arg

Leu

Thr

560

Lys

Tyr

Phe

Arg

Tyr

640

Asnh

Ala

Met

Leu

720

Thr

Leu



l.eu Gly Cys

val Pro Ser

770

740

755

Gly Leu Ser Arg

785

Arg Thr Ser Leu

Asp Arg val His

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

<400>

820

2
183
PRT

Hepatitis B virus

2

Pro

Tyr
805

Phe

Ala Ala Asn

Ala Leu Asn

Leu
790

Ala

Ala

get Asp Ile Asp Pro Tyr
5

Ser

Thr

Ser

Leu

65

ser

Phe

Glu

Pro

Glu
145

Phe

Ala

Pro

50

Met

Arg

Arg

Thr

Pro

130

Thr

Leu Pro
20

ser Ala
35

His His

Thr Leu

AsSp Leu

Gln Leu

100

val Ile
115

Ala Tyr

Thr val

ser

Leu

Thr

Ala

val

85

Leu

Glu

Arg

val

ASp

Tyr

Ala

Thr

70

val

Trp

Tyr

Pro

Arg

Trp

Pro

775

Leu

Asp

Ser

Lys

Phe

Arg

Tre

Ser

Phe

Leu

Pro

135

Arg

Ile
760

Thr'

Arg

Ser

Pro

Glu

Phe

Glu

40

Arg

val

Tyr

His

val

120

Asn

Arg

745

Leu

ASp

Leu

Pro

Leu
825

Phe

Pro

25

Ala

GlIn

Gly

val

Ile

105

ser

Ala

Gly

eclf-seql

Arg Gly Thr

Asp
Pro
Ser
810

His

Gly

10

Ser

Leu

Ala

Gly

Asn

90

Ser

Phe

Pro

Pro
Phe
795

val

val

Ala

val

Glu

Ile

Asn

75

Thr

Cys

Gly

Ile

ser

780

Arg

Pro

Ala

Thr

Arg

Ser

Leu

60

Leu

Asn

Leu

val

Ley
140

Arg Ser Pro

Page 4

155

ser

765

Arg

Pro

Ser

Trp

val

ASD

Pro

45

Cys

Glu

Met

Thr

Arg

750

Phe

Gly

Thr

His

Arg

Glu

Leu

30

Glu

Trp

Asp

Gly

Phe

110

Ile

Thr

Arg

val

Arg

Thr

Leu

815

Pro

Leu

15

Leu

His

Gly

Pro

Leu

95

Gly

Arg

Leu

Arg

Tyr

L.eu

Gly

Pro

Pro

Leu

ASp

Cys

Glu

Ile

80

Lys

Arg

Thr

Pro

Thr
160



eolf-seql

Pro Ser Pro Arg Arg Arg Arg Ser GlIn Ser Pro Arg Arg Arg Arg Ser
165 170 175

Gln ser Arg Glu Ser Gln Cys

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

<400>

180

3

226

PRT

Hepatitis B virus

3

ﬁet Glu Asn Ile ghr Ser Gly

Ala

Asp

Leu

cys

65

Ile

Leu

Ser

Gin

Gly

Phe

val

sSer

Gly

ser

Gly

50

Pro

Ile

Leu

Ser

Gly

Asn

Leu

Pro

val

Phe Phe Leu Leu Thr
20

ggp Trp Thr Ser Leu

Gln Asn ser Gln ser
55

Pro Thr Cys Pro Gly
70

Phe Leu Phe Ile Leu
85

Asp Tyr GIn Gly Met
100

Thr Thr ser Thr Gly
115

Thr Ser Met Tyr Pro
135

Cys Thr Cys Ile Pro
150

Trp Glu Trp Ala Ser

phe val GlIn Trp pPhe
180

ITe Trp Met Met Trp
195

Phe
Arg
Asn
40

Pro
Tyr
Leu
Leu
Pro
120
Ser
Ile
Ala

val

TYyr
200

l.eu

Ile

25

Phe

Thr

Arg

Leu

Pro

105

Cys

Cys

Pro

Arg

Gly

10

Leu

Leu

Ser

Trp

Ccys

90

val

Arg

Cys

ser

Phe

170

Leuy

Pro

Thr

Gly

AsSn

Met

75

Leu

Cys

Thr

Cys

ser

155

Ser

Ser

L.ey

Ile

Gly

His

60

Cys

Ile

Pro

cys

Thr

140

Trp

Trp

Pro

Gly Pro Ser

Page 5

L.eu

Pro

Thr

45

Ser

Leu

Phe

Leu

Thr

125

Lys

Ala

Leu

Thr

Leu
205

val

Gln

30

Thr

Pro

Arg

Leu

Ile

110

Thr

Pro

Phe

Ser

val

180

Tyr

Leu

15

ser

val

Thr

Arg

Leu

85

Pro

Pro

Ser

Gly

Leu

175

Trp

Ser

Gin

Leu

cys

ser

Phe

80

val

Gly

Ala

Asp

Lys

Leu

L.eu

Ile



eolf-seql

Leu Ser Pro Phe Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp val
220

210

Tyr Ile
225

<210> 4
<211>
<212>
<Z213>

<400> 4
atgcccctat

ctagaagaag
ctcaatctcg
gggetttatt
aatatacatt
gtcaatgaga
aaatatttge
tacttccaaa
gaaacaacac
catggggcag
tccagecttc
ctggccagac
cggaggtctt
tcecgectect
tttgagaaac
gcaagatccc
aaaccctgtt
tgcgctgaac
ggggtttttc
ttctctcaat
ctccaatcac
gcggegtttt
tctggactat
cacgggacca
ttgctgtacc
tttcggaaaa
gccatttgtt

2499
DNA
Hepatitis B virus

cttatcaaca
aactecectceg
ggaatctcaa
cttetactgt
tacaccaaga
aaagaagact
cattggataa
ccagacatta
atagtgectc
aatctttcca
agagcaaaca
gccaacaagyg
ttggggtgga
gcctetacea
actcatccte
agagtgagag
ccgactactg
atggagaaca
ttgttgacaa
tttctagggg
tcaccaacct
atcatctrtec
caaggtatgt
tgcagaacct
aaaccttcgyg
ttectatggg

cagtggttcg

215

cttceggaga
cctegeagac
tgttagratt
acctgtecttt
cattatcaaa
gcaattgatt
gggtattaaa
tttacacact
atrtttgtggy
ccagcaatcc
ccgcaaatcc
taggagctgg
gcococtcaggc
atcgccagtce
aggccatgea
gcctgtattt
tectctcecat
tcacatcagg
gaatcctcac
gaactaccgt
cctgtectec
tcttcatcct
tgcecegtttg
gcacgactec
acggaaattg
agtgggcctc
tagggctttc

ctactgttgt
gaaggtctea
ccttggactce
aaccctcatt
daatgtgaac
atgcctgeta
ccttattatc
ctatggaagg
tcaccatatt
tctgggattc
agattgggac
agcattcoygg
tcagggeatt
aggaaggcag
gtggaactec
ccctgetggt
atcgtcaatc
attectagga
aataccacag
gtgtcttggce
aacctgtect
gctgeratge
tcctctaatt
tgctcaagga
cacctgtratt
agccegtte

ccccactgtt
Page 6

tagacgacga
atcgccgegt
ataaggtggg
ggaaaacacc
aatttgtagg
ggttttatcc
cagaacatct
cgggratatt
cttgggaaca
tttcocegace
ttcaatccea
ctgggattca
ctacaaacct
cctacccege
acaaccttcec
ggctccagtt
ttctcgagga
ccecrgeteg
agtctagact
caaaattcgce
ggttatcget
ctcatcttct
ccaggatctt
acctcratgt
cccateccat
tectggetcea

tggctttcag

ggcaggtcce
cgcagaagat
aaactttacg
ctcttttect
cccactcaca
aaatgttacec
agttaatcat
atataagaga
aaagctacag
accagttgga
acaaggacac
ccccaccgea
tgccagcaaa
tgtctccace
accaaactct
caggaacagt
ttggggacec
tgttacagge
cgtggtggac
agtccccaac
ggatgtgtct
tgttggtict
caactaccag
atccctectyg
catcctggge
gtttactagt
ttatatggat

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

1620

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gatgtggtat
aattttcttt
tctttacatt
atacaaaaaa
gtctgtcaac
cctgetttaa
acttacaagg
ccaggtctgt
catcagcgcea
gccgettgtt
gttctctece
ctgcgeggga
cggggtcget
cgcacctcte
ttcgettcac
<210> 5

<211> 552
<212> DNA
<213>

<400> 5
atggacattg

TCtgacttct
gccttagagt
tgctggggog
tccagggacce
ttgtggtttc
tctttcggag
tcaacacttc
ccctogectce
tctcaatgtt
<210> 6

<211> 681
<212> DNA
<213>

<400> 6

tgggggccaa
tgtctttggg

tcatgggeta
tcaaagaatg
gtattgtggg
tgectttgta
cctttctgtg
gccaagtgtt
tgcgtggaac
ttgctegeag
gcaaatatac
cgtcetttgt

tggggctctc

‘tttacgegga

ctctgcacgt

atccttataa
rtccttecagt
ctcetgagea
aactaatgac
tagtagtcag
acatttctrg
tgtggattcg
cggagactac
gcagacgaag

aa

gtctgtacag
tatacattta
tgtcattgga
ttttcgaaaa
tctrttgggt
tgcatgtatt
taaacaatac
tgctgacgea
ctttctgget
caggtctgga
atcgtttcca
ttacgtcceyg
tcgtoccctt
cteccegtet

cgcatggaga

Hepatitis B virus

agaatttgga
acgtgatctt
ttgttcacct
tctagectacc
ttatgtcaac
tctcactttt
cactccteca
tgttgttaga

gtctcaatcg

Hepatitis B virus

atggagaaca tcacatcagg attcctagga

ttgttgacaa gaatcctcac aataccgcag

eolf-seq]

catcttgagt
aaccctaaca
tgttatgggt
cttcctgtta
tttgetgece
cagtcgaagc
ctgaaccttt
acccccactg
cctectgecga
gcaaacattc
tggctgctag
teggegetga
ctcegtctac
gtgccticte

ccaccgtga

gctactgtyg
ctagataccg
caccatactg
tgggtgggty
actaatatgg
ggaagagaaa
gcttatagac
cgacgaggca

ccgegtegea

cccctgctcg

agtctagact
7

Page

ccettrttac
daacCaadaag
catrtgccaca

acagacctat

cttttacaca

aggcttttac
accccgttge

gactggggert

tccatactge
tcgggacgga
gctgtgetge

atcccacgga

cgtttecgacc

atcrgecgga

agttactctc
cctcagetct
ctctcaggea
gtaatttgga
gcctaaagtt
cagttataga
caccaaatgc
ggtccectag

gaagatctca

tgttacaggce

cgtggtggac

cgctgttacce
atggggttac
agatcacatc
tgattggaaa
atgtggttat
tttctcgeeca
ccggeaacgg
ggtcatgggc
ggaactccta
taactctgtt
caactggatc
cgacccttct

gaccacgggg
cecgtgtgeac

ttttttgect
gtatcgggaa
agcaattctyg
agatccaata
ccggcaacta
atatttggty
ccctatctta
aagaagaact

atctcgggaa

ggggtrtttc

ttctctcaat

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2499

60
120
180
240
300
360
420
480
540
552

60
120



tttctagggg
tcaccaacct
atcatcttee
caaggtatgt
tgcagaacct
aaaccttcgg
ttcctatggg
cagtggttcg
tgggggccaa
tgtctttgag

<210> 7

<211> 786
<212> PRT
<213>

<220>
<223>

<400> 7

Met val ser
1

Tyr Ser Ser

Phe Pro Asn

35

val
50

Phe Gly

Met Ala

65

Pro

Lys Gly Ile

Gln Thr Arg

Glu
115

LYS Arg

Glu Gn

130

Trp

gaactaccgt
cctgtectec
tcttcatect
tgceegtttg
gcacgactcc
acggaaattg
agtgggecetc
tagggctttc
gtctgtacag

tatacattta

Ite Pro

Thr val
20

Ile His

Pro Leu
Phe

Arg

Pro
&5

Lys

His
100

Tyr
Thr Thr

Lys Leu

Trp

Pro

Leu

Thr

TYIlP

Tyr

Leu

His

Glin

gtgtcttggc
aacctgtect
getgetatge
tcctectaatt
tgcfcaagga
cacctgtatt
agceegttte
cceccactgtt
catcttgagt

d

artificial sequence

Thr His
Phe

val

Gln
40

His

va'l
55

Asn
Pro Asn
Tyr Pro
Thr

His

Ala
120

Ser

His Gly

eolf-seql

caaaattcgce
ggttatcgcet
ctecatceticet
ccaggatectt
acctctatgr
cccatcecat
tcctggctea
tggctttcag

cecotttttac

Lys val Gly
10

Asn His

25

Pro

Asp Ile ITe

Glu Lys Arg

Thr

val

His
90

Glu

Leu
105

Trp Lys

Ser Phe Cys

Ala Glu ser

Page 8

agtccccaac
ggatgtgtct
tgttggttct
caactaccag
atccctectg
catcctgggce
gtttactagt
tratatggat

cgctgttace

N-terminally truncated HBV polymerase (48-832)

Asn Phe Thr

Thr
30

Trp Lys

Lys Lys

45

Cys

Arg Leu GIn

60

Tyr Leu Pro

val Asn His

Ile
110

Ala Gly

Ser
125

Gly Pro

phe His Gln

140

cteccaatcac
gcggegrtt
tctggactat
cacgggacca
ttgctgtacc
tttcggaaaa
gccatttgtt
gatgtggtat

aattttcttt

Gly
15

Leu

Pro Ser

Glu

Leu Ile

Leu Asp

80

Tyr Phe

95

Leu Tyr

Ser

Tyr

Gln ser

180
240
300
360
420
480
540
600
660
681



Ser

145

His

Arg

Thr

Thr

Arg

225

ser

Ser

Asn

Leu

Ile

305

Lys

Glin

Pro

Leu

Ala

385

val

Gly

Arg

ATg

Ala

Asn

210

Lys

Gly

Gin

Ser

Glu

290

Pro

Asn

Phe

ASh

ser

370

Ala

Ala

ile

Lys

Gln

Ala

His

Ser

Arg

Pro

ser

Leu

355

Leu

Met

Arg

Leu

Ser

Gln

180

Arg

Ala

Ala

Ala

Glu

260

Pro

Trp

Thr

His

Arg

GIn

AsSp

Pro

Leu

S5er

Ser

Ser

Tyr

val

245

Arg

Cys

Gly

Pro

AsSn

325

Gly

Ser

val

His

Ser
405

Arg

Phe

Lys

Pro

230

Glu

Pro

ser

Pro

Ala

310

Thr

Asn

Leu

Ser

Leu

390

Ser

Pro

Gly

ser

Gly

Ser

215

Ala

Leu

val

ASp

Cys

295

Arg

Ala

Tyr

Thr

Ala

375

Leu

Asn

Pro

fLeu

Tep

val

200

Ala

val

Phe

Tyr

Ala

val

Glu

Arg

Asn

360

Ala

val

Ser

val

Gln

ser

185

Glu

S5er

Ser

Ash

Pro

265

Cys

Glu

Thr

Ser

val

345

Leu

Phe

Gly

Arg

eolf-seq]
Gly Ser Sser

Ser

170

ITe

Pro

Cys

Thr

L.eu

230

Cys

Leu

ser

Leu

Tyr

Ser

Ite
410

page 9

155

Glin

Arg

ser

Leu

Phe

235

Pro

Trp

Ser

Gly

Gly

Leu

Trp

Ser

His

ser

395

Phe

GIn

Ala

Gly

Pro

Trp

Glu
300
val
val
Pro
Ser
L.eu
380

Gly

Asn

Leu

Gly

Gly

ser

205

Gln

Lys

Ash

Leu

Ile

285

His

Phe

val

Lys

Asn

365

Pro

Leu

Tyr

GIn
His
ITe
180
Gly
Ser
His
Ser
Gln
270
val
His
Leu
ASD
Phe
350
Leu
Leu

Ser

GiIn

Sear

Ley

175

His

His

Pro

Ser

Ala

255

Phe

Asn

Ile

val

rphe

335

Ala

ser

His

Arg

His
415

Lys

Ala

Pro

Ser

val

Ser

240

Arg

Arg

Leu

Arg

Asp

Ser

val

Trp

Pro

Tyr

400

Gly



Thr

l.eu

His

Ser

465

Arg

val

val

Thr

Cys

545

Cys

Gln

Gly

Ala

Leu

625

Phe

Arg

Leu

Met

Leu

Pro

450

Pro

Arg

Leu

Thr

Tyr

Phe

Arg

Tyr

Phe

610

Asn

Ala

Met

Leu

GIn

L.eu

435

Ile

Phe

Ala

Gly

Asn

515

Arg

Gly

Arg

Ile

Pro

595

Thr

Leu

Asp

Arg

Ala
675

Asn

420

Leu

Ile

L.eu

Phe

Ala

500

Phe

Trp

Ser

Lys

val

580

Ala

pPhe

Tyr

Ala

Gly

Ala

Leu

Tyr

Leu

Leu

Pro

485

LYS

Leu

Gly

Leu

Leu

565

Gly

Leu

Ser

Pro

Thr

645

Thr

Cys

His

Gin

Gly

Ata

470

His

Ser

Leu

TYyr

Pro

550

Pro

Leu

Met

Pro

val

630

Pro

pPhe

Phe

ASp

Thr

Phe

455

Gin

Cys

val

Ser

ser

535

Gln

val

l.eu

Pro

Thr

615

Ala

Thr

Leuy

Ala

Ser

Phe

440

Arg

Phe

Leu

Gin

Leu

520

Leu

Asp

AsSh

Gly

Leu

600

Tyr

Arg

Gly

Ala

Cys

425

Gly

LYysS

Thr

Ala

His

505

Gly

His

Phe

585

Tyr

LyS

GIn

Trp

Pro

665

Ser

eolf-seq]l
ser Arg Asn

Arg

Ile

Ser

Phe

490

Leu

Ile

Phe

Ile

g Pro

570

Ala

Ala

Ala

Arg

Arg

Lys

Pro

Ala

475

ser

GTu

Mis

Met

Ile

355

Ile

Ala

cys

Phe

Pro

635

Leu

Pro

Ser

Leu

Met

460

Ile

TVl

Ser

Leu

AsSp

Pro

Ile

Leu

620

Gly

val

Ile

Gly

pPage 10

Leu

His

445

Gly

Cys

Met

Leu

Asn

525

Tyr

Lys

Trp

Phe

GIn

605

Cys

Leu

Met

His

Ala
685

Tyr

430

Leu

val

ser

Asp

Phe

510

Pro

val

Ile

LYS

Thr

590

ser

Lys

Cys

Gly

Thr

670

Asn

val

TYr

Gly

val

Asp

Thr

Asn

ile

LyS

val

575

Gin

Lys

Gln

Gln

His

655

Ala

Ile

Ser

Ser

Leu

val

480

val

Ala

Lys

Gly

GTu

560

Cys

Cys

Tyr

val

640

Glin

Glu

Leu



eolf-seql
Gly Thr Asp Asn Ser val val Leu Ser Arg Lys Tyr Thr Ser Phe Pro
690 695 700

Trp Leu Leu Gly Cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe
705 710 715 720

val Tyr val Pro Ser Ala Leu Asn Pro Thr Asp Asp Pro $er Arg Gly
725 730 735

Arg Leu Gly Leu Ser Arg Pro Leu Leu Arg Leu Pro Phe Arg Pro Thr
740 745 750

Thr Gly Arg Thr Ser lLeu Tyr Ala Asp Ser Pro Ser val Pro Ser His
755 760 765

Leu Pro Asp Arg val His Phe Ala Ser Pro Leu His val Ala Trp Arg

770 775 780
Pro Pro
785
<210> 8§
<211> 832
<212> PRT
<213> artificial sequence
<220>

<223> mutated polymerase deficient in RTase and RNase H activities
<400> 8

Met Pro Leu Ser Tyr GIn His Phe Arg Arg Leu Leu Leu Leu Asp Asp
1 5 10 15

Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala Asp Glu Gly
20 25 30

Leu Asn Arg Arg val Ala Glu Asp Leu Asn Leu Gly Asn Leu Asn val
35 40 45

ser Iée Pro Trp Thr His %ys val Gly Asn phe ggr Gly Leu Tyr ser
5 5

Ser Thr val Pro val Phe Asn Pro His Trp Lys Thr Pro Ser Phe Pro
65 70 75 80

Asn ITe His Leu His GIn Asp Ile Ile Lys Lys Cys Glu GIn Phe val
85 90 95

Gly Pro Leu Thr val Asn Glu Lys Arg Arg Leu GIn Leu Ile Met Pro
100 105 110

Ala Arg Phe Tyr Pro Asn val Thr Lys Tyr Leu Pro Leu Asp Lys Gly
115 120 125
Page 11



ITe

Arg

Glu

Gln

ITe

Lys

Glin

225

Arg

Leu

Ala

His

Ser

305

Lys

Asp

Arg

Pro

Ser
385

His

Thr

Lys

Leu

Ser

210

GIn

Arg

Ala

Ala

Ala

290

Glu

Pro

Trp

Thr

His

370

Arg

Pro

Tyr

Thr

Leu

ser

195

Arg

Gly

ser

Ser

TYr

275

val

Arg

cys

Gly

Pro

355

Asn

Gty

Tyr

Leu

His

Gin
180
Arg
Leu
Arg
Phe
Lys
260
Pro
Glu
Pro
Ser
Pro
340
Ala

Thr

ASn

Tyr

His

Ser

165

His

Pro

Gly

Ser

Gly

Ser

Ala

Leu

val

Asp

Cys

Arg

Ala

Tyr

Pio
Thr
150
Ala

Gly

Pro

Leu

230

val

Ala

val

His

Phe

310

Tyr

Ala

val

Gy

Arg

Glu

135

Leu

Se_z"

Ala

val

Glin

215

ser

Glu

Ser

Ser

Asn

295

Pro

Cys

Glu

Thr

Ser

375

val

His

irp

Phe

Glu

Gly

Ser

Ile

Pro

Cys

Thr

280

L.eu

Cys

Leu

His

Gly

Arg

sSer

Leu

Lys

Cys

Ser

185

Ser

Gin

Arg

ser

Leu

265

Phe

Pro

Trp

ser

Leu

Trp

eolf-seql

val Asn His

Ala

Gly

Phe

Ser

Gln

Ala

Tyr

Glu

Pro

Trp

His

330

Glu

val

val

Pro

His

Leu
Gly
Gly
ser
Gln
Lys
Asn
Leu
315
I1e
His
Phe

val

Lys
395

140

Ile

Pro

Gln

Gln

His

220

Ile

Gly

Ser

His

ser

300

Gin

val

His

l.eu

ASp

380

Phe

Page 12

Tyr

Leu

Tyr

Gln

Ser

205

Leu

His

His

Pro

Ser

285

Ala

Phe

Asn

Ile

val

365

Phe

Ala

Phe

Tyr

Ser

ser
190

Lys

Ala

Pro

Ser

val

270

Ser

Arg

Arg

Leu

350

AsSp

Ser

val

Gin

Lys

His

Arg

Thr

Thr

255

Arg

Ser

Ser

Asn

Leu

335

Ile

Lys

Gln

Pro

Thr

Arg

Glu

Gly

Arg

Arg

Ala

240

Asn

Lys

Gly

Ser

320

Pro

AsSn

Phe

Asn
400



L.eu

Leu

Met

Arg

Gln

465

Leu

Ile

Phe

Ala

Arg

Gly

Arg

Ile

625

Pro

Thr

Gln

Asp

Pro

Leu

450

Asnh

Leu

Ile

Leu

Phe

530

Ala

Phe

Trp

ser

LyS

val

Ala

Phe

ser

val

His

435

Ser

Leu

TYr

Leu

Leu

515

Pro

Lys

Leu

Gly

Leu

595

Leu

Gly

l.eu

Ser

Leu

Ser

420

Leu

Ser

His

GIn

His

Ser

Leu

Tyr

580

Pro

Pro

Leu

Met

Pro
660

Thr

405

Ala

Leu

AsSh

ASp

Thr

485

Phe

GIn

Cys

val

Ser

565

Ser

Gin

val

Leu

Pro

645

Thr

Asn

Ala

val

Ser

ser

470

Phe

Arg

Phe

Leu

Gln

550

teu

Leu

ASp

Asn

Gly

Leu

Tyr

Leu

Phe

Gly

Arg

cys

Gly

Lys

Thr

Ala

535

His

Gly

His

His

Tyr

Lys

Leu
Tyr
Ser
440
Ile
ser
Arg
Ile
ser
520
rhe
Ley
Ile
Phe
Ile
600
Pro
Ala

Ala

Ala

Ser

His

425

Ser

Phe

Arg

Lys

Pro

505

Ala

Ser

Glu

His

mMet

585

Ile

Tle

Ala

Cys

phe
665

eolf-seql

Ser Asn Leu

410

Leu

Gly

Asn

Asn

Leu

490

Met

Ile

Tyr

ser

Leu

570

Gly

Gin

Asp

Pro

Ile
650

Pro

Leu

Tyr

Leu

475

His

Gly

Cys

Met

Leu

553

Asn

TYyr

Lys

Trp

Phe

635

Gln

Leu

Ser

Gin

460

Tyr

Leu

val

Ser

His

540

Phe

Pro

val

Ile

Lys

Thr

Ser

Leu Cys Lys

Page 13

Ser

His

val

Tyr

Gly

val

525

ASp

Thr

AsSn

Ile

Lys

605

val

GIn

Lys

GIn

Trp

Pro

430

Tyr

Gly

Ser

ser

Leu

510

val

val

Ala

Lys

Cys

Cys

Gln

Ty
670

Leu

415

Ala

val

Thr

Leu

His

495

Ser

Arg

val

val

Thr

575

Cys

Cys

Gin

Gly

Ala

655

Leu

Ser
Ala
Ala
Met
Leu
480
Pro
Pro
Arg
Leu
Thr
560
Lys
Tyr
Phe
Arg
Tyr
640

Phe

Asn



eolf-seql

Leu Tyr Pro val Ala Arg GIn Arg Pro Gly Leu Cys Gin val Phe Ala
675 680 685

Asp ATa Thr Pro Thr Gly Trp Gly Leu val Met Gly His GIn Arg Met
690 695 700

Arg Gly Thr Phe Leu Ala Pro Leu Pro Ile His Thr Ala His Leu Leu
705 710 715 720

Ala Ala Cys Phe Ala Arg Ser Arg Ser Gly Ala Asn Ile Leu Gly Thr
725 730 735

Asp Asn Ser val val Leu Ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu
740 745 750

teu Gly Cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser phe val Tyr
755 760 765

val Pro Ser Ala Leu Asn Pro Thr Asp Asp Pro Ser Arg Gly Arg Leu
770 775 780

Gly Leu Ser Arg Pro Leu Leu Arg Leu Pro Phe Arg Pro Thr Thr Gly
785 790 795 800

Arg Thr Ser Leu Tyr Ala Asp Ser Pro Ser val Pro Ser His Leu Pro

805 810 815
Asp Arg val His Phe Ala Ser Pro Leu His val Ala Trp Arg Pro Pro
820 825 830
<210> 9
<211> 874
<212> PRT
<213> artificial sequence
<220>

<223> truncated and mutated HBV polymerase fused to the transmembrane
domain of rabies glycoprotein (TMR)

<400> 9

Met val Pro Gln Ala Leu Leu Phe val Pro Leu Leu val Phe Pro Leu
1 5 10

Cys Phe Gly Lys Phe Pro Ile val Ser Ile Pro Trp Thr His Lys val
20 2 30

Gly Asn g?e Thr Gly Leu Tyr Sgr ser Thr val pPro val phe Asn Pro
4 45

His Trp Lys Thr Pro Ser Phe Pro Asn Ile His Egu His GIn Asp Ile
50 55

Page 14



Ile

65

Arg

LYS

Leu

Lys

Cys

145

Ser

ser

Gln

Arg

Ser

225

Leu

Phe

Pro

Trp

Ser

303

Gly

LYS

Arg

Tyr

val

Ala

130

Gly

pPhe

ser

Glin

Ala

210

Gly

Tyr

Glu

Pro

Trp

His

Glu

Lys

Leu

Leu

Asn

115

Gly

ser

His

Leu

Gly

Gly

Ser

Gln

Lys

Asn

275

Leu

Ile

His

Cys

Gln

Pro

100

His

Ile

Pro

GIn

GIn

180

His

Iie

Gly

Ser

His

260

Ser

Gln

val

His

Glu
Leu
85

Leu
Tyr
Leu
Tyr
Gln
165
Ser
Leu
His
His
Pro
245
Ser
Ala
Phe

ASn

Ile
325

Gln

70

ITe

Asp

Phe

Tyr

Ser

150

Ser

LYS

Ala

Pro

ser

230

val

Ser

Arg

Arg

Leu

310

Arg

Phe

Met

Lys

Gin

Ser

His

Arg

Thr

215

Thr

Arg

Ser

Ser

Asn

295

Leu

Ile

val

Pro

Gly

Thr

120

Arg

Glu

Gly

Arg

AsSn

LYysS

Gly

Gln

280

Ser

Glu

Pro

Gly

Ala

Ile

105

Arg

Glu

Gin

Ile

Arg

Leu

Ala

His

265

Ser

Lys

Asp

Arg

eolf-seq]

Pro

Arg

90

Lys

His

Thr

Lys

Leu

170

ser

GIn

Arg

Ala

Ala

250

Ala

Glu

Pro

Trp

Thr
330

Ley Thr
75

Phe Tyr

Pro Tyr

Tyr Leu

Thr His
140

Leu Gln
155

Ser Arg

Arg Leu

Gly Arg

Ser pPhe
220

ser Lys
235

Tyr Pro

val Glu

Arg Pro

Cys ser
300

Gly Pro
315

Pro Ala

pPage 15

val

Pro

Tyr

His

125

Ser

His

Pro

Gly

Ser

205

Gly

Ser

Ala

Leu

val

285

Asp

cys

Arg

Asn

Asn

Pro

110

Thr

Ala

Gly

Pro

Leu

190

Trp

val

Ala

val

His

270

Phe

Tyr

Ala

val

Glu

val
a5

Glu

Leu

Ser

Ala

val

175

Glin

Ser

Glu

Ser

Ser

255

Asn

Pro

Cys

Glu

Thr
335

Lys

Thr

His

Trp

Phe

Glu

160

Gly

ser

Pro

Cys

240

Thr

Leu

Cys

Leu

His

320

Gly



Gly

Leu

Trp

ser

385

His

ser

Phe

Arg.

Ala

Ser

Glu

His

545

Met

Ile

val

val

Pro

370

Ser

Leu

Gly

ASn

AsSn

450

Leu

Met

Ile

Tyr

ser

530

Leu

Gly

Gln

Asp

Phe

val

355

LYys

Asn

Pro

Leu

Tyr

435

Leu

His

Gly

cys

Met

515

Ley

Asn

Tyr

Lys

L.eu

340

Asp

Phe

Leu

Leu

ser

420

Gln

Tyr

Leu

val

Ser

500

His

Phe

Pro

va'l

Ile

580

Lys

val

Phe

Ala

Ser

His

405

Arg

His

val

Tyr

Gly

val

Asp

Thr

Asn

Ile

565

Lys

val

ASp

Ser

val

390

Pro

Tyr

Gly

ser

Ser

470

Leu

val

va'l

Ala

Lys

550

Gly

Glu

Cys

Lys

Gin

Pro

375

Leu

Ala

val

Thr

Leu

455

His

Ser

Arg

val

val

535

Thr

cys

Cys

GIn

Asn

Phe

360

Asn

Ser

Ala

Ala

Met

440

Leu

Pro

Pro

Arg

Leu

520

Thr

Lys

TYr

pPhe

Arg
600

Pro

345

Ser

Leu

Leu

Met

Arg

GIn

Leu

Ile

Phe

Ala

505

Gly

Asn

Arg

Gly

Arg

Ile

eolf-seql

His Asn Thr

Arg

Gln

Asp

Pro

410

Leu

Asn

Leu

Ile

Leu

490

Phe

Ala

Phe

Trp

Ser

570

Lys

Gly

Ser

val

395

ser

Leu

Tyr

Leu

475

Leu

Pro

Lys

Leu

Gly

Leu

Leu

Asn

Leu

380

Ser

Leu

ser

His

Gln

460

Gly

Ala

His

Ser

Leu

540

TYr

Pro

Pro

val Gly Leu
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Ala

Tyr

365

Thr

Ala

Leu

Asn

Phe

Gln

Cys

val

525

Ser

Ser

Gin

val

Leu
605

Glu

350

Arg

Asn

Ala

val

Ser

430

Ser

Phe

Arg

Phe

Leu

510

GlIn

Leu

Leu

ASD

Asn

590

Gly

Ser

val

Leu

Phe

Gly

Arg

Cys

Gly

LYS

Thr

495

Ala

His

Gly

His

His

575

Arg

Phe

Arg

Ser

Leu

Tyr

400

ser

Ile

Ser

Arg

Ile

480

ser

Phe

lLeu

Ile

Phe

560

Ile

Pro

Ala



Ala

Pro

Leu

Pro

ser

705

Lys

Leu

Asp

L.au

Pro

785

Leu

Leu

val

Glu

ser
865

Pro

610

Ile

Leu

Gly

val

Ile

690

Gly

Tyr

Arg

ASp

Pro

770

Ser

His

Thr

Asn

val

850

His

Fhe

Gin

Cys

Leu

Met

675

His

Ala

Thr

Gly

Pro

755

Phe

val

val

Ala

Arg

835

Ser

Lys

Thr
Ser
Lys
Cys
Gly
Thr
Asn
Ser
Thr
740
Ser
Arg
Pro
Ala
Leuy
820
Ser

val

Ser

Gin

Lys

GIn

645

Glin

His

Ala

Ile

Phe

725

Ser

Arg

Pro

Ser

Glu

Thr

Gly

Cys
Gin
630
Tyr
val
Glin
His
lL.eu
710
Pro
Phe
Gly
Thr
His
790
Arg
Leu
Pro

Pro

Gly
8

Gly

Ala

Leu

Phe

Arg

Leu

695

Gly

Trp

val

Arg

Thr

773

L.eu

Pro

Ile

Thr

Gin

855

Glu

Tyr

Phe

Asn

Ala

Met

680

Leu

Thr

Leu

Tyr

Leu

760

Gly

Pro

Pro

Ile

Gln

840

Ser

Thr

Pro

Thr

Leu

ASP

Arg

Ala

ASp

Leu

val

745

Gly

Ard

Asp

Tyr

phe

825

His

Gly

Arg

eolf-seql

Ala

Phe

Tyr

650

Ala

Gly

Ala

Asn

Gly

Pro

Leu

Thr

Arg

val

810

Leu

ASn

Lys

Leu

Leu

Ser

635

Pro

Thr

Thr

Cys

ser

715

Cys

sSer

ser

ser

val

795

Leu

Met

Leu

Ile

Met

620

Pro

val

Pro

Phe

Phe

700

val

Ala

Ala

Arg

Leu

780

His

Leu

Thr

Arg

Ile
860
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Pro

Thr

Ala

Thr

Leu

685

Ala

val

Ala

Leu

Pro

765

Tyr

Phe

Ser

Cys

Leu

Tyr

Arg

Gly

Ala

Arg

Leu

Asn

Ash

750

Leu

Ala

Ala

Ala

Cys

830

Thr

Ser

Tyr

LYS

Trp

Pro

Ser

Ser

Trp

Pro

Leu

ASp

Ser

Gly

Arg

Gly

Trp

Ala

Ala

640

Arg

Gly

Leu

Arg

Thr

Arg

Ser

Pro

800

Ala

Arg

Arg

Glu



210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Asp Ile Asp
1 .

Ser

Thr

Ser

Leu

65

ser

Phe

Glu

Pro

Glu
145

Phe

Ala

Pro

50

Met

Arg

Arg

Thr

Pro

130

Thr

<2310>
<Z211>
<212>
<213>

<220>
<223>

<400>

10
148
PRT

artificial sequence

truncated core (1-148)

10

L.eyu
Ser
35

His
Thr
Asp
Gln
val
115
Ala

Thr

11
140
PRT

Pro

20

Ala

His

Leu

Leuy

Leu

100

Ile

Tyr

val

Pro
5
ser
Leu
Thr
Ala
val
85
Leu

Glu

Arg

Tyr

Asp

Tyr

Ala

Thr

70

val

Trp

Tyr

Pro

LYysS

Phe

Arg

Ley

55

Trp

Ser

Phe

Leu

Pro
135

artificial sequence

Glu

Phe

Glu

40

Arg

val

Tyr

His

val

120

Asn

Phe

Pro

25

Ala

Gin

Gly

vai

Ile

105

Ser

Ala

eolf-seql

Gly

10

ser

Leu

Ala

Gly

Asn

90

Ser

Phe

Pro

Ala

val

Glu

Ile

AsSn

75

Thr

Cys

Gly

Iie

Thr

Arg

Ser

Leu

60

Leu

Asn

L.eu

val

Leu
140

val

Asp

Pro

45

Cys

Glu

Met

Thr

Trp

ser

Glu

Leu

30

Glu

Trp

Asp

Gly

Phe

110

Ile

Thr

truncated and deleted HBV core (1-76 and 85-148)

1l

Leu

15

Leu

His

Gly

Pro

Leu

95

Gly

Arg

ieu

Leu

Asp

Cys

Glu

Ile

30

Lys

Arg

Thr

Pro

?et Asp ITe Asp Ero Tyr Lys Glu pPhe Gly Ala Thr val Glu Leu Leu
10

Ser Phe Leu 260 Ser Asp Phe Phe Pro Ser val Arg Asp Leu Leu Asp
30

25

Page 18



Thr Ala

Ser Pro
50

Leu Met
65

val Asn

Ile Ser

Ser Phe

Ala Pro
130

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

<220>
<223>

<400>

ser
35

His

Thr

Thr

Cys

Gly

115

Ile

12
39
PRT

Ala
Hfs
Leuy
Asn
Ley
100

val

Leu

Leu

Thr

Ala

Met

85

Thr

Trp

Ser

Tyr

Ala

Thr

70

Gly

Phe

Ile

Thr

Arg

Leu

25

Trp

Leu

Gly

Arg

l.eu
135

artificial sequence

Glu

40

Arg

val

Lys

Arg

Thr

120

Pro

Ala

Gln

Gly

Phe

Glu

105

Pro

Glu

ealf-seql

Leu Glu Ser

Ala

Gly

Arg

90

Thr

Pro

Thr

Ile

Asn

75

Gin

val

Ala

Thr

HBV immunogenic domain Envl (14-51)

12

Leu

60

Leu

Leu

Ile

Tyr

val
140

Pro

45

Cys

val

Leu

Glu

Arg

Glu

TTrp

val

Trp

TYyr

110

Pro

His

Gly.

Ser

Phe

95

Leu

Pro

Cys

Glu

Tyr

80

His

va'l

Asn

Met val Leu GIn Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile
1 5

10

15

Pro GIn Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly
20 25 30

Thr Thr ggT Cys Leu Gly Gln

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

<220>
<223>

<400>

1

Gin Trp Phe val Gly Leu Ser Pro ;Er val Trp Leu Ser val
20

13
30
PRT

artificial seguence

HBV immungenic domain Env2 (165-194)

13

Page 19

30

15

Trp Ala Ser Aia Arg Phe Ser Trp Leu Ser Leu Leu val Pro Phe val
5 10



eolf-seql

<210> 14

<211> 26

<212> PRT

<213> artificial sequence
<220>

<223> HBV immunogenic domain Env 3 (81-106)
<400> 14

ITe I1e Phe Leu Phe ITe Leu Leu Leu Cys Leu Ile Phe Leu bLeu val
1 5 10

Leu Leu Asp ;yr GIn Gly Met Leu Pro val
0 2

<210> 15

<211> 25

<212> PRT

<213> artificial sequence

<220>

<223> HBYV immunogenic domain Env 4 (202-226)
<400> 15

Gly Pro Ser Leu Tyr Ser Ile Leu Ser Pro Phe Leu Pro Leu Leu Pro
1 5 15

tle Phe phe Cys Leu Trp val Tyr Ile
20 25

<210> 16

211> 69

<212> PRT

<213> artificial sequence

<220>
<223> fusion of HBV immunogenic domains Envli-Env2

<400> 16
Met val Leu GIn Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile
1 5 10 15

Pro GIn Ser Leu Asp Ser Trp Trp ggr Ser Leu Asn Phe Lgu Gly Gly
3
Thr Thr val Cys Leu Gly GIn Trp Ala Ser Ala Arg Phe Ser Trp Leu
35 40 45
Ser Leu teu val pro Phe val GIn Trp Phe val Gly teu Ser Pro Thr
55 60
val Trp Leu Ser val

65

<210> 17
page 20



eolf-seql
<211> 94

<212> PRT

<213> artificial sequences

<220>
<223> fusion of HBY immunogenic domains Envl-EnvZ-Envéd

<400> 17
Met val Leu GIn Ala Gly Phe Phe Leu Leu Thr Arg Ile teu Thr Ile
1 5 10 15

Pro Gin Ser Leu Asp Ser Trp Trp ;gr Ser Leu Asn Phe ggu Gly Gly
20

Thr Thr ¥a1 Cys Leu Gly GlIn lgp Ala ser Ala Arg zge Ser Trp Leu
5

Ser égu Leu val pro phe val GIn Trp pPhe val géy Leu Ser Pro Thr
55

val Trp Leu Ser val Gly Pro Ser Leu Tyr Ser Ile Leu Ser Pro Phe
65 70 75 80

Leu Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp val Tyr Ile
85 g0

<210> 18

<211> 179

<212> PRT

<213> artificial seguence
<220>

<223> fusion of truncated and deleted core (1-76 85-148) with HBV
immunogenic domain Env 1

<400> 18

Met Asp Ile Asp Pro Tyr Lys Giu Phe Gly Ala Thr val Glu Leu Leu
1 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser val Arg Asp Leu Leu Asp
20 25 30

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys
35 40 45

Ser Pro His His Thr Ala teu Arg GIn Ala Ile Leu Cys Trp Gly Glu
50 55 60

Leu Met Thr Leu Ala Thr Trp val Gly Gly Asn Leu val val Ser Tyr
65 70 75 30

val Asn Thr Asn ggt Gly Leu Lys Phe ggg Gln Leu Leu Trp Phe His
95

Page 21



enlf-seql
ITe ser Cys Leu Thr Phe Gly Arg Glu Thr val Ile GTu Tyr Leu val
100 105 110

Ser Phe Gly val Trp Ile Arg Thr Pro Pro Ala Tyr Arg Pro Pro Asn
115 120 125

Ala Pro Ile Leu Ser Thr Leu Pro Glu Thr Thr val Met val Leu Gin
130 _ 135 140

Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu
145 150 155 160

Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr val Cys

165 170 175
Leu Gly GIn
<210> 19
<211> 208
<212> PRT
<213> artificial sequence
<220>

<223> fusion of truncated and deleted core (1-76 85-148) with HBvV
immunogenic domains Envl and Env2

<400> 19
Met Asp ITe Asp Pro Tyr Lys Giu Phe Gly Ala Thr val Glu Leu Ley
1 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser val Arg Asp Leu Leu Asp
20 25 30

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Zgo Glu His Cys
35 40

Ser Pro His His Thr Ala Leu Arg GIn Ala Ile Leu Cys Trp Gly Glu
50 55 60

Leu Met Thr Leu Ala Thr Trp val Gly Gly Asn Leu val val Ser Tyr
65 70 75 80

val Aasn Thr Asn Met Gly Leu Lys Phe ggg GIn Leu Leu Trp Phe His
85 95

Ile Ser Cys Leu Thr Phe Gly Arg Giu Thr val Ile Glu Tyr Leu val
100 105 110

Ser phe Gly val Trp Ile Arg Thr Pro Pro Ala Tyr Arg Pro Pro Asn
115 120 125

Ala Pro Ile Leu Ser Thr Leu Pro Glu Thr Thr val val Leu Gln Ala
Page 22



eolf-seql
130 135 140

Gly Phe phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp
145 150 155 160

Ser Trp Trp Thr Ser Leu Asn Phe teu Gly Gly Thr Thr val Cys Leu
165 170 175

Gly GIn Trp Ala Ser Ala Arg phe Ser Trp Leu Ser Leu Leu val Pro
180 185 190

Phe val GIn Trp Phe val Gly Leu Ser Pro Thr val Trp Leu Ser val
195 200 205

<210> 20

<211> 276

<212> PRT

<213> artificial sequence

<220>
<223> fusion of core with HBV immunogenic domains eEnvl, Env2 and Env4

<400> 20
Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr val Glu Leu Leu
1 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser val Arg Asp Eeu Leu Asp
20 25 0

Thr Ala Ser Ala teu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys
35 40 45 :

ser Pro His His Thr Ala Leu Arg GIn Ala Ile Leu Cys Trp Gly Glu
50 55 60

Leu Met Thr Leu Ala Thr Trp val Gly Gly Asn Leu Glu Asp Pro Ile
65 70 75 80

Ser Arg Asp Leu val val Ser Tyr val gan Thr Asn Met Gly Sgu Lys
85

Phe Arg Gln Leu Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg
100 105 110

Glu Thr val 1le Glu Tyr Leu val Ser Phe Gly val Trp Ile Arg Thr
115 120 125

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro
130 135 140

Glu Thr Thr val val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr
145 150 155 160
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eclf-seql

Pro Ser Pro Arg Arg Arg Arg Ser Gln Ser Pro Arg

170

Arg Arg ser

Ala Phe Phe

190

Glu Ser Gin val GIn

180 .

Gln Ser Arg Leu

185

Cys Gly Leu

Gln Thr

200

Thr Ile Thr Ile

195

Arg L.ey Pro Ser Leu Asp Sser Trp Ser

Thr Thr val Ala

215

Leu Asn Phe

210

Leu Gly Gly Cys Leu Trp ser

Phe Phe

240

Ala val val GTn

225

Arg Ser Leu ser

230

Trp Leu Leu Pro

Trp
235 :

val Leu Ser Pro val

245

Leu Ser

250

Pro L.eu

255

Gly Thr Trp val Gly ser Tyr

Phe
270

Ser Ile Leu Ser Phe Leu Pro ITe Phe

260

Pro Leu

265

Leu Pro Cys Leu

Trp val Tyr

275

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

<220>
<223>

<400> 21
atggttagta

21
2361
DNA

gtacctgtct
gacattatca
ctgcaattga
aagggtatta
tatttacaca
tcattttgtg
caccagcaat
caccgcaaat
ggtaggagct
gagccctcag
caatcgccag

tcaggccatg

Ile

ttecttggac
ttaaccctca
aaaaatgtga
ttatgectge
aaccttatta
ctctatggaa
ggtcaccata
cctctgggat
ccagattggg
ggagcattcg
gctcagggea
tcaggaaggce

cagtggaact

artificial sequence

tcataaggty
ttggaaaaca
acaatttgta
taggtrttat
tccagaacat
ggcgggrata
ttcttgggaa
tctttecega
acttcaatcc
ggctgggatt
ttctacaaac
agcctaccee

cCacaacctt

ggaaacttta
cecetettttc
ggcccactca
ccaaatgtta
ctagttaatc
ttatataaga
caaaagctac
ccaccagttg
caacaaggac
caccccaccy
cttgccagea
gctgtcteca

ccaccaaacy

cggggcttta
ctaatataca
cagtcaatga
ccaaatattt
attacttcca
gagaaacaac
agcatggggc
gatccagect
accrggecag
cacggaggtc
aatccgecte
cctttgagaa

ctgcaagatc

Page 24

nucTeotide sequence encoding HBV truncated polymerase (48-832)

ttcttctact
tttacaccaa
gaaaagaaga
gccattggat
aaccagacat
acatagtgec
agaatcttrtc
tcagagcaaa
acgccaacaa
itttgogggtg
ctgcctctac
acactcatcc

ccagagtgag

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



aggcctgtat
tgtctetece
catcacatca
aagaatcctc
gggaactacc
ctccrgtect
cctcttcatc
gttgcecgtt
ctgcacgact
ggacggaaat
ggagtgggcc
cgtagggett
aagtctgtac
ggtatacatt
tatgtcattg
tgttttcgaa
ggtctttityy
tatgcatgta
tgtaaacaat
tttgctgacy
acctttctgg
agcaggtctyg
acatcgtttc
gtttacgtce
tctegteccce
gactcceegt
gtcgcatgga
<210>
<211>
<212>
<213>

<220>
<223>

22
DNA

2499

ttccetgetyg
atatcgtcaa
ggattcctag
acaataccgc
gtgtgtcttyg
ccaaccltgtc
ctgctgerat
tgtcctotaa
cctgctcaag
tgcacctgta
tcageeegtt
tcccccacty
agcatcttga
taaaccctaa
gatgttatgy
aacttcctgt
gttttgctge
ttcagtegaa
acctgaacct
caacceccac
creeretgee
gagcaaacat
catggetget
cgtcgygeget
ttcteccgtet
ctgtgccttce

gaccaccgtg

gtygctccag
tcttctegag
gacccttgct
agagtctaga
gccaaaattc
ctggttatcg
geectecatctt
ttccaggatc
gaacctctat
ttceccatece
tctectgget
tttggctttc
gtccettttt
Caaaacaaaa
gtcattgcca
taacagacct
cccttttaca
gcaggctttt
ttacceccgtt
Tggctggggc
gatccatact
tctcgggacy
aggctgtget
gaatcccacg
accgtttcga
tcatctgecyg

a

artificial sequence

nuclectide sequence encodin

eolf-seql

ttcaggaaca
gattagggac
cgtgttacag
ctegtggtygg
gcagtcececa
ctggatgtgt
cttgttggtt
ttcaactacc
gtatccctee
atcatcctyg
cagtttacta
agttatatgg
accgctgtta
agatggggtyt
caagatcaca
attgattgga
caatgtggrt
actttctege
gcccggeaac
ttggtcatgg
gcggaactcc
gataactctyg
gccaactgga
gacgaccctt
ccgaccacgg

gaccgtgtge

for RTase and RNase activities

<400> 22

gtaaaccctg
cctgegetga
9cgygggtttt
acttctctea
acctccaatce
ctygcggegtt
cttctggact
agcacgggac
tgttgctgta
gctttcggaa
grgccattig
atgatgtaggt
ccaattitct
actctittaca
tcatacaaaa
aagtctgtca
atcctgcttt
caacttacaa
ggccaggrct
gcecatcageg
tagcegettg
ttgttctete
tcetgegegg
ctcggagteyg
ggcgcaccte

acttcgettre

ttccgactac
acatggagaa
tcttgttgac
attttctagg
actcaccaac
ttatcatctt
atrcaaggtat
catgcagaac
ccaaaccttc
aattcctatg
ttcagtggtt
attgggggcc
tttgtctttg
trtcatgagce
aatcaaagaa
acgtattgtg
aatgcctttg
ggcctttetyg
gtgccaagty
catgcgtgga
ttttgctege
ccgcaaatat
gacgtccttt
cttggggcetc
tctttacgeg

acctctgcac

atgcccctat cttatcaaca cttecggaga ctactgttgt tagacgacga ggcaggtecc

ctagaagaag aactccctcg cctcgcagac gaaggtctca atcgecgegt cgcagaagat
Page 25

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
2361

g a mutated HBV polymerase deficient

60
120



ctcaatcteg
gggctttart
aatatacatt
gtcaatgaga
aaatatttgce
tacttccaaa
gaaacaacac
catggggcag
tccageettce
ctggccagac
cggaggtctt
tcecgectect
tttgagaaac
gcaagatccee
aaaccctgrt
tgcgetgaac
ggggttttte
ttctctcaat
ctccaatcéc
gcggegrttt
tctggactat
cacgggacca
ttgetgtace
tttcggaaaa
gccatttgtt
gatgtggtat
aattttcttt
tctttacatt
atacaaaaaa
gtctgtcaac
cctgetttaa
acttacaadg
ccaggtctgt

tatcagcgea

ggaatctcaa
cttctactgt
tacaccaaga
aaagaagact
cattggataa
ccagacatta
atagtgecctce
aatctttcca
agagcaaaca
gccaacaagg
ttggggtgga
gcetctaccea
actcatccte
agagtgagag
ccgactactg
atggagaaca
ttgttgacaa
tttctagggg
tcaccaacct
atcatcttcc
caaggtatgt
tgcagaacct
aaaccttcgg
ttcctatggg
cagtggtteg
tgggggccaa
tgrctttggg
tcatgggeta
tcaaagaatg
gtattgtggg
tgcctttgta
cctrrctgty
gccaagtgtt
tgcgtggaac

tgttagtatt
acctgtettt
cattatcaaa
gcaattgatt
gggtattaaa
tttacacact
attttgtggg
ccagcaatcc
ccgcaaatec
taggagctgg
gceceteagge
atcgcecagtce
aggccatgea
gectgtattt
tcteteccat
tcacatcagg
gaatcctcac
gaactaccgt
cetgtectec
tcticatect
tgececegtttyg
gcacgactcc
acggaaatty
agtgggectce
tagggctttce
gtctgtacag
tatacattta
tgtcattygga
ttttcgaaaa
tettttgggt
tgcatgtatt
taaacaatac
tgctgacgea
ctttctggct

eolf-seql

ccttggacte
aaccctcatt
aaatgtgaac
atgceetgceta
ccttattatc
ctatggaagg
tcaccatatt
tctgggatte
agattgggac
agcattcggg
tcagggeatt
aggaaggcag
gtggaactcc
ccctgetggt
atcgtcaate
artcctagga
aataccgcag
gtgtcttgge

aacctgtcct

gctgctatge

toctctaatt
tgctcaagga
cacctgtatt
agceegtttc
ccccactgtt
catcttgagt
aaccctaaca
tgttatgggt
cttcetgtta
tttgetgece
cagtcgaage
ctgaaccttt
acccccacty

cctcigeega

ataaggtggy
ggaaaacacc
aatttgtagg
ggttttattc
cagaacatct
cgggtatatt
cttgggaaca
tttcccgacce
ttcaatccea
ctgggattca
ctacaaacct
cctacgeege
acaaccttce
ggctccagtt
ttctcgagga
ccectgetcy
agtctagact
caaaattecgc
ggttatcget
ctcatcttct
ccaggatctt
acctctatgt
cccatcccat
tcctggetea
tggctttcag
cccttttrtac
aaacaaaaag
cattgccaca
acagacctat
cttttacaca
aggcttttac
acccegttge

gctgguagett

tcecatactge

Page 26

aaactttacg
ctcttttect
cccactcaca
aaatgttacc
agttaatcat
atataagaga
aaagctacag
accagttgga
acaaggacac
ccecaccgea
tgccagcaaa
tgtctecacc
accaaactct
caggaacagt
ttggggacce
tgttacaggc
cgtggtggac
agtccccaac
ggatgtgtct
tgttggttct
caactaccag
atccctectg
catcctgggce
gtttactagt
ttatatgcat
cgctgttace
atggggtrac
agatcacatc
tgattggaaa
atgtggttat
tttctegeca
ccggeaacyg

ggtcatgggce

gcatctcecta

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
1520
1980
2040
2100
2160



gccgettgtt
gttctctece
ctgcgcggga
cggggteget
cgcacctcte

ttcgcttcac

<210> 23
<211>
<212>

<213>

<220>
<223>

DNA

<400> 23
atggttccte

ttcecctattg
tctactgtac
caccaagaca
agaagactgc
ttgyataagg
agacattatt
agtgceteat
tctttecace
agcaaacacc
caacaaggta
ggggtggagc
ctctaccaat
tcatcctcag
agtgagaggce
gactactgtc
ggagaacatc
gttgacaaga
tctaggggga
accaacctece
catcttectce

aggtatgttyg

2628

ttgctcgeag
gcaaatatac
cgtcctttgt
tggggctete
tttacgcgga

ctctgeacgt

aggctctect
ttagtattcce
ctgtctttaa
ttatcaaaaa
aattgattat
gtattaaacc
tacacactct
tttgtgggtce
agcaatccetc
gcaaatccag
ggagctggag
cctcaggcete
cgccagtcag
gccatgcagt
ctgtatttcc
tctcccatat
acatcaggat
atcctcacaa
actaccgtgt
tgtcctccaa
ttcatecctge

cccgtitgtce

caggtctgga
atcgtttcca
ttacgtccecg
tcgtceccctt
cteceegtet

cgcatggaga

artificial sequence

gtttgtaccc
ttggactcat
cccteattgg
atgtgaacaa
gcctgetagg
ttattatcca
atggaaggeg
accatattct
tgggattctt
attgggactt
cattcggget
agggcattct
gaaggcagece
ggaactccac
ctgctggtgg
cgtcaatctt
tecctaggace
taccgcagag
gtcttggcca
cctgtcctygg
tgctatgect

Ctctaattcc

eolf-seql

gcaaacattc
tggctgctag
tcggegetga
ctcegtctac
gtgccttcte

ccaccgtga

cttctggttet
aaggtgggaa
aaaacaccct
tttgtaggcc
ttttatccaa
gaacatctag
ggtatattat
tgggaacaaa
tccecgaccac
caatcccaac
gggattcacc
acaaacctty
taccecogety
aaccttecac
ctccagtica
ctcgaggatt
cctgcetegtg
tctagactcg
aaattcgcag
ttatcgetgg
catcttecttg

aggatcttca

tcgggacgga
gctgtgetge
atcccacgga
cgtttcgacce

atctgcecgga

ttccattgtyg
actttacggg
cttttcctaa
cactcacagt
atgttaccaa
ttaatcatta
ataagagaga
agctacagea
cagttggatc
aaggacacct
ccaccgcacy
ccagcaaatc
tctecaccrt
caaactctgce
ggaacagtaa
ggggaccctg
ttacaggegg
tggtggactt
tceccaacct
atgtgtetge
ttggttcttce

actaccagca
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taactctgtt
caactggatc
cgacccttet

gaccacgggg
ccgtgtgeac

ttttgggaaa
gctttattct
tatacattta
caatgagaaa
atatttgcca
cttccaaacc
aacaacacat
tggggcagaa
cagccrtcag
ggccagacge
gaggtctttt
cgectectge
tgagaaacac
aagatcccag
accctgttee
cgctgaacat
ggtttttett
ctctcaattt
ccaatcactc
ggcgttttat
tggactatca

cgggaccatg

2220
2280
2340
2400
2460
2499

nucleotide sequence encoding HBV truncated and mutated Pol fused
to the transmembrane domain of the rabies glycoprotein (TMR)

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

1020

1080

1140

1200

1260

1320



cagaacctgc
accttcggac
cctatgggag
gtggttcgta
ggggccaagt
tetttgggta
atgggctatg
aaagaatgtt
attgtaggtc
cctttgtatg
tttctgtgta
caagtgtttyg
cgtggaacct
gctegeagea
aaatatacat
tectttgttt
gggctctctc
tacgcggact
ctgcacgteg
atgttgataa
cacaatctea
tcttcatgygg
<210>
<211>
<212>
<213>

<220>
<223>

24
537
DNA

acgactcctg
ggaaattgca
tgggccteag
gggcttteec .
ctgtacagca

tacatttaaa

tcattggatg

ttcgaaaact
ttttgggttt
catgtattca
aacaatacct
ctgacgcaac
ttectggetec
ggtctggagce
cgtttccatg
acgtcececgte
gtccecttet
cccegtetgt
catggagacc
ttttectgat
gagggacagg

aatcacacaa

ctcaaggaac
cctgtattece
ccogtttete
ccactgtttyg
tcttgagtece
ccctaacaaa
ttatgggtca
tcctgttaac
tgctgeccct
gtcgaagcag
gaacctttac
ceecactgge
tctgeegate
aaacattcte
gctgctaggce
ggcgetgaat
ccgtetaceg
gcctteteat
accgtatgta
gacatgttgt
gagggaggtg
gagtgggggt

artificial sequence

eolf-seq]

ctctatgtat
catcccatca
ctggctcagt
gctttcagtt
ctttttaccg
acaaaaagat
ttgccacaag
agacctattg
tttacacaat
gerrrtactt
ccegttgcecce
tggggcttgg
catactgegce
gggacggata
tgtgctgoca
cccacggacyg
tttcgaccga
ctgccggacce
ttactgagty
agaagagtca
tcagtcactc

gagaccagac

ccetectgtt
tectgggett
ttactagtge
atatgcatga
ctgttaccaa
ggggttactc
atcacatcat
attggaaagt
gtggttatcc
tctegecaac
ggcaacggece
tcatgggcca
atctecctage
actctgttgt
actggatcct
acccttcteg
ccacggggeg
gtgtgcactt
caggggeect
atcgatcaga
cccaaagegg

tgtgatga

gctgtaccaa
tcggaaaatt
catttgttca
tgtggtattg
ttttcttttg
tttacatttc
acaaaaaatc
ctgtcaacgt
tgctttaatyg
ttacaaggec
aggtcfgtgc
tcagcegeatg
cgcttgtttt
tctctecege
gcgcgggacy
gggtecgettg
cacctctett
cgcttcacct
gactgecttg
acctacgcaa

gaagatcata

nucleotide sequence encoding the HBV truncated and deleted

(1-76 85-148) fused to HBV immunogenic domain Env 1

<400> 24
atggacattg

tctgacttct
gccttagagt
tgctoggggy
gtcaacacta
acttttggaa

ccteccagett

atccttataa
ttccttcagt
ctcctgagea
aactaatgac
atatgggcct
gagaaacagt

atagaccacc

agaatttgga
acgtgatctt
ttgttcacct
tctagetace
aaagttccgg
tatagaatat

aaatgccect

gctactgtgyg
ctagataccg
caccatactg
tgggtgggty
caactattgt
ttggtgtett

atcttatcaa

agttactcic
ccteagetcet
ctctcaggea
gtaatttgga
ggtttcacat
tcggagtyty
cacttccgga

Page 28

ttttttgect
gtatcgggaa
agcaattctg
agtcagttat
ttcttgtete
gattcgcact

gactactgtt

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2628

core

60
120
180
240
300
360
420



eolf-seql

gtcctgcaag caggettctt cctgetgace cgtattctga ccattccaca aagectggat

agctggtgga ccagectgaa cttectgggt ggeaccacgy tttgoctggg tcagtaa

<210>
<211>
<2172
<213>

<220>
<223>

25
627
DNA

<400> 25
atggacattg

tctgacttet
gccttagagt
tgctgagggg
gtcaacacta
acttttggaa
cctccagett
gtcctgeaag
agctggtgga
agcgcacget
agcccaaccg
<210>
<211>
<212>
<213>

<220>
<223>

26
828
DNA

atccttataa
ttcctteagt
ctcctgagea
aactaatgac
atatgggcct
gagaaacagt
atagaccacc
caggcttctt
ccagectgaa
ttagctggcet
tgtggctgag

artificial sequence

agaatttgga
acgtgatctt
ttgttcacct
tctagetace
aaagttcegg
tatagaatat
aaatgcceccet
cctgctgace
cttcctgggt
gagcctgetg

cgtgtaa

artificial sequence

gctactgtgg
ctagataccg
caccatactg
tgggtgggtg
caactattgt
ttggtgtett
atctratcaa
cgtattctga
ggcaccacgg

gttccgtteg

agttactctce
cctcagetet
ctctcaggea
gtaatttgga
ggtttcacat
tcggagrgtg
cacttccgga
ccattccaca
tttgcctggy
tgcaatggtt

immunogenic domains Envl-Env2 and Envé4

<400> 26
atggacattg

tctgacttct
gccttagagt
tgctgggagg
tccagggacc
ttogtggtttc
tecttteggag
tcaacacttc
cecectegecte

tctcagtgeg

atccttataa
ttccttcagt
ctcctgagca
aactaatgac
tagtagtcag
acatttcttg
tgtggattcy
cggagactac
gcagacgaag

tcetgeaage

agaatttgga
acgtgatctt
ttgttcacct

tctagetace

ttatgtcaac
tctcactttt

cactccrcecea

tgttgttaga
gtctcaatcg
tggattcttt

gctactgtgg
ctagataccy
caccatactg
tgggtgogtyg
actaatatgg

ggaagagaaa

gcttatagac

cgacgaggca
ccgegtegea

cttctcacca

agttactctce
cctcagetet
ctctcaggea
gtaatttgga
gcctaaagtt
cagttataga
caccaaatgc
ggtccectag
gaagatctca

ggattttgac

Page 29

ttttttgect
gtatcgggaa
agcaattctyg
agtcagttat
ttctigrtete
gattcgcact
gactactgtt
aagcctggat
tcagtgggea
tgtgggtcta

nucleotide sequence encoding HBV core (1-183) fused to HBV

tTttttgeet
gtatcgggaa
agcaattctg
agatccaata
ccggcaacta
atatttggtg
ccctatctta
aagaagaact
atctcgggaa

cattccacaa

480
537

nucleotide sequence encoding the HBV truncated and deleted core
(1-76 85-148) fused with HBV immunogenic domains Envl and Env2

60
120
180
240
300
360
420
480
540
600
627

60
120
180
240
300
360
420
480
540
600



eolf-seql

tctettgata getggtggac aagtttgaac ttccttggag gcacaactgt ctgectcgga

cagtgggcaa gtgctcgett ttcttggttyg agettgeteg ticcctteogt geaatggttt

gttggactct ctccaacagt ctggttgtec gtcggaccta gectttatag tattctcage

ccattcttge cactcttgec tatcttctic tgcttgtggg tttatatc

<210>
<211>
<212>
<Z213>

<220>
<223>

<400> 27
atgccecctat

27
2499
DNA

ctagaagaag
ctcaatctcg
gggctttatt
aatatacatt
gtcaatgaga
aaatatttgc
tacttccaaa
gaaacaacac
catggggcag
tccagecttc
ctggccagac
cggaggictt
tcegectect
tttgagaaac
gcaagatccce
aaaccctgrt
tgcgctgaac
ggggttttte
ttctctcaat
ctccaatcac
grggegttet
tctggactat
cacgggacca

ttgctgtace

cttatcaaca
aactececcteg
ggaatctcaa
cttctactgt
tacaccaaga
aaagaagact
cattggataa
ccagacatia
atagtgecte
datctttcca
agagcaaaca
gccaacaagyg
ttggggrtgga
gcctetacca
actcatcctc
agagtgagag
ccgactactg
atggagaaca
ttgttgacaa
tttctaggyyg
tcaccaacct
atcatcttec
caaggtatgt
tgcagaacct

aaaccttcgg

artificial sequence

cttccggaga
cctegeagac
tgttagtatf
acctgtcttt
cattatcaaa
gcaattgatt
gggtattaaa
tttacacact
attttgtoggg
ccagcaatcc
ccgcaaatcc
taggagctgg
gccctcagac
arcgccagtce
aggccatgcea
gectgtattt
tctcteecat
tcacatcagy
gaatcctcac
gaactaccgt
cctgtectec
tcttcatcct
tgccegtttyg
gcacgactce

acggaaattg

ctactgttgt
gaaggtctca
ccttggacte
aaccctcatt
aaatgtgaac
atgcctgcta
ccttattatc
ctatggaagg
tcaccatatt
tctgggattc
agattgggac
agcattcggg
tcagggcatt
aggaaggcag
gtggaactce
ccectgetggt
atcgteaatc
atvtcctagga
aataccgcag
gtgtcttggce
aacctgtect
gctgetatgce
tcctctaatt
tgctcaagga

cacctgtatt

tagacgacga
atcgecegegt
ataaggtggg
ggaaaacacc
aatttgtagg
ggttttatcc
cagaacatct
cgggtatatt
cttgggaaca
ttrcccgace
ttcaatccca
ctdgggattca
ctacaaacct
cctaccecygc
acaaccttecc
ggctecagtt
ttctcgagga
ceecetgeteg
agtctagact
caaaatrtcge
ggttatcget
ctcatcttct
ccaggatctt
acctctatgt

cccateceat

pPage 30

nucleotide sequence present in the plasmid pGA-15pol

ggcaggtecc
cgcagaagat
aaactttacg
ctcttttect
cccactcaca
aaatgttracc
agttaatcat
atataagaga
aaagctacag
accagttgga
acaaggacac
ccececaccgea
tgccagcaaa
tgtctecacc
accaaactct
caggaacagt
ttggggaccc
tgttacagge
cgtggtggac
agtccccaac
ggatgtgtct
tgttggttct
caactaccag
atccctectyg

catcctggge

660
720
780
828

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



tttcggaaaa
gcecatttgtt
gatgtggtat
aattttcttt
tctttacatt
atacaaaaaa
grctgtcaac
cctgctttaa
acttacaagg
ccaggtctgt
catcagcgea
gecocgetegtt
gttcteoctece
ctgecgeggga
€ggggtcgcet
cgcacctcte
ttcgetteac
<210>
<211>
<212>
<213>

<220>
<223>

<400>

28
37
DNA

28

ttcctatgog

cagtggttcg

tgggggccaa
tgtctttoog
tcatgggcta
tcaaagaatyg
gtattgtggg
tgcctttgta
cctttetgtg
gccaagtgtt
tgcgtggaac
ttgctecgeag
gcaaatatac
cgtcctttgt
tggggctetce
tttacgcgga

ctctgeacgt

primer

agtgggcetc
tagggctrttc
gtctgtacag
tatacattta
tgtcattgga
ttttcgaaaa
tctrttgggt
tgcatgtatt
taaacaatac
tgctgacgcea
ctttctgget
caggtctgga
atcgtttcca
ttacgtececy
tcgtccectt
ctcececgtet

cgcatggaga

artificial sequence

eolf-seql

agcecegtttc
ccecactgtt
catcttgagt

aaccctaaca

tgttatgggt

cttectgtta
tttgctgece
cagtcgaagce
ctgaaccrtt
acccceacty
cctetgecga
gcaaacattc
tggctgetag
tcggegetga
ctccgtctac
gtgccttetc

ccaccgtga

gagcgatatc caccatgaat gttagtattc cttggac

<210> 29

<211> 31

<212> DNA

<213> artificial sequence
<220>

<223> primer

<400> 29

gatcgctage tcacggtggt ctccatgega ¢

<210> 30
<231> 35
<212> DNA
<213>
<220>
<223>

primer

artificial sequence

tcetggctea
tggctttecag
ccctttttac
aaacaaaaag
cattgccaca
acagacctat
cttttacaca
aggcttttac
acccegtrtye
gctggggett
tccatactge
tcgggacgga
gctgtgetge
atcccacgga
cgtttcgacc

atctgecgga

Page 31

gtttactagt
ttatatgcat
cgctgttacce
atggggttac
agatcacatc
tgattggaaa
atgtyggttat
tttctecgeca
ccggeaacgy
ggtcatggge
gcatctccta
taactctgtt
caactggatc
cgaccctrtet

gaccacgggg
ccgtgtgeac

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2499

37

31



<400>

eo'lf-seql
30

gagtgatatc caccatyggtt cctcaggctc tcctyg

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

<220>
<223>

<400>

31
46
DNA
artificial sequence

primer

31

gtccaaggaa tactaacatt aatagggaat ttcccaaaac acaatg

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

<220>
<223>

<400>

32

39

DNA

artificial sequence

primer

32

gtcgcatgga gaccaccgta tgtattactg agtgcaggg

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

<220>
<223>

<400>

33

29

PNA

artificial sequence

primer

33

gagtgctage tcacagtctg gtctcacce

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

<220>
<223>

<400>

34

42

DNA

artificial seqguence

primer

34

gttttgggaa attccctatt aatgttagta ttccttggac tc

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

<220>
<223>

<400

35

41

DNA

artificial sequence

primer

35

ctgcactcag taatacatac ggtggtctcc atgcgacgtg C

<210
<211>
«<212>
<213>

36
552
DNA
artificial sequence
Page 32

35

46

39

29

42

41



<220>
<223>

<400> 36
atggacattg

tctgacttet
gccttagagr
tgctgggggs
tccagggacce
ttgtggtttc
tctttcggag
tcaacacttc
ccetegecte
tctcagtget
37

42
DNA

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

<220>
<223>

<400> 37

atccttataa
ttccttcagt
ctcctgagcea
aactaatgac
tagtagtcag
acatttctig
tgtggattcg
cggagactac
gcagacgaag

ad

primer

agaatttgga
acgtgatctt
ttgttcacct
tctagctace
ttatgtcaac
TCtcactttt
cactcctcca
tgttgttaga

gtctcaatcg

artificial sequence

eolf-seq]

gcractgtgg
ctagataccg
caccatactg
tgggtgggtg
actaatatgg
ggaagagaaa
gcttatagac
cgacgaggca

ccgcegregea

agttactctc
cctcagetet
ctctcaggea
gtaatttgga
gcctaaagtt
cagttataga
caccaaatgce
ggtcccctag

gaagatctca

gactgttaac caccatggac attgatcctt ataaagaatt tg

<210> 38

<2i1> 41

<212> DNA

<213> artificial sequence
<220>

<223> primer

<400> 38

gttgacataa ctgactacca aattaccacc cacccaggta g

<210> 39

<211> 42

<212> DNA

<213> artificial sequence
<220>

<223> primer

<400> 39

gtgggtggta atttggtagt cagttatgtc aacactaata tg

<210> 40
<211> 33
<212> DNA
<213>
<220>

artificial sequence

Page 33

ttttttgect
gtatcgggaa
agcaattctg
agatccaata
ccggcaacta
atatttggtg
ccctatctta
dagaagaact

atctcgggaa

Core-encoding nucleotide sequence present in pGA4-core plasmide

60
120
180
240
300
360
420
480
540
552

42

41

42



<223>

<400> 40

primer

eoif-seql

gactctcgag ttaaacagta gtctccggaa gtg

<210> 41

<211> 42

<212> DNA

<213> artificial sequence
<220>

<223> primer

<400> 41

gacgggatcc accatggaca ttgatcctta taaagaattt gg

<210> 42

<Z11> 38

<212> DNA

<213> artificial sequence
<220>

<223> primer

<400> 42

gcectygettge aggacaacag tagtctccgg aagtgttg

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

<220>
<223>

43
702
DNA

plasmid

<400> 43
atggacatty

tctgacttct
gccttagtcee
ctggatagcet
gagtctccty
ggagaactaa
ctgagectge
agcgtgaatt
ttgtggttte
tctttecggag
agcaccctgce
ccattactge
<210> 44

<211> 36
<212> DNA

artificial seguence

atccttataa agaatttgga gctactgtgg

ttecttecagt
tgcaagcagg
ggtggaccag
agcattgric
tgactctagce
tggttcegtt
tggtagtcag
acatttcttg
tatggattcg
cagaaaccac

cgatcttctt

acgtgatctt
cttecttectg
cctgaacttc
acctcaccat
tacctgggtg
cgtgcaatgg
ttatgtcaac
tctcactttt
cactccteca
cgtgggtcey
ctgcctgtgg

ctagatacag
ctgacccgta

ctgggtggea

actgctcteca
ggtggrtygy
tttgtgggtc
actaatatgg
ggaagagaaa
gcrtatagac
agcttatatt

gtgtatatct

agttactcte
cctecagetet
ttctgaccat
ccacggtttg
ggcaagcaat
caagcgcacg
tgagcccaac
gactaaagtt
cagttataga
caccaaacgc

ctatactgag

ga

Page 34

core and env-encoding nucleotide sequence present in pMK-C/E

Tttcttgect
gtatcgggaa
tccacaaage
cctgggtcag
tctgtgetag
ctttagctgg
cgtgtggctg
ccgacaacta
atatttggtg
accgatactg

cccattecty

33

42

38

60
120
180
240
300
360
420
480
540
600
660
702



eolf-seq]
<213> artificial sequence

<220>
<223> primer
<400> 44

ccggagacta ctgttgtcct gcaagcagge ttcttc

<210> 45

<211> 47

<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 45

gagtcattct cgacttgegg ccgettactg acccaggeaa accgtyg

<210> 46

<211> 35

<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 46
gcgtgegett geccactgac ccaggcaaac cgtgg

<210> 47

<211> 38

<212> DNA

<213> artificial seguence

<220>
<223> primer

<400> 47
cggtttgect gggtcagtgg gcaagegecac gotttage

<210> 48

<211l> 48

<212> DNA

<213> artificial sequence

<220> .
<223> primer

<400> 48

gagtcattct cgacttgegg ccgettacac getcagecac acggttgg

<210> 49
<211> 50
<212> DNA
<213> artificial seguence

<220>
<223> primer

<400> 49

ggggggctag caagcttcca ccatggacat tgatccttat aaagaatttg

Page 35

36

47

35

38

48

56



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

<220>
<223>

<400>

eolf-seql

50

45

DNA

artificial seguence

primer

50

gaaagaatcc agcttgcagg acgcactgag attcccgaga ttgag

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

<22(>
<223>

<400>

51

45

DNA

artificial sequence

primer

51

Ctcaatctcg ggaatctcag tgcgtcctge aagctggatt ctttc

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

<220>
<223>

<400>

52

44

DNA

artificial sequence

primer

52

gagtcattct cgacttgcgg ccgcttagat ataaacccac aage

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

<220>
<223>

<400>

ggggggctag caagcttcca ccatgaatgt tagtattcct tggactcata ag

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

<220>
<223>

<400>

gagtcattct cgacttgcgg ccgetcacgg tggtctecat gogacgtge

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

<220>
<223>

53

52

DNA

artificial sequence

primer

53

54
49
PNA
artificial sequence

primer

54

55

9

PRT

artificial sequence

peptide
Page 36

45

45

44

52

49



ealf-seql
<400> 55

Ser Leu Tyr Ala Asp Ser Pro Ser val
1 5

<210> 56

<211> 10

<212> PRT

<213> artificial sequence

<220

<223> peptide

<400> 56

Phe Leu Pro Ser Asp Phe Phe Pro Ser val
1 5 10
<210> 57

<211> 9

<212> PRT

<213> artificial seguence

<220>

<223> peptide

<400> 57

ITe Leu Cys Trp Gly Glu Leu Met Thr Leu
1 5 10
<210> 58

<211> 9

<212> PRT

<213> artificial sequence

<220>

<223> peptide

<400> 358

Xa1 Leu G1n Ala gWy Phe Phe Leu Leu

<210> 59

<211> 9

<212> PRT

<213> artificial sequence
<220>

<223> peptide

<400> 59

Phe Leu Gly Gly Thr Thr val Cys Leu
1 5

<210> 60
<211> 10
<212> PRT

<213> artificial seqguence

Page 37



<220>
<223>

<400>

Gly Leu Ser Pro Thr val Trp Leu Ser val
1 5

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

<220>
<223>

<400>

eolf-seql

peptide
60

10

61
34
DNA
artificial sequence

primer
61

gactctcgag ttagcactga gattcccgag attg

Page 38

34



