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Figure 2
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Figure 10
Antigenemia HBeAg HEz2¢g Serum HEW
{(SICC) [(SICO) DMA copliesiml]
Lowr =2 neq. S5x10? to Sx10*
Intermediate 26 neg. 1%10° to 1x10°
High T-60 545 1x10° to 1x10%
Figure 11
peptide specificity sequence
S HEsAg (ayw) VWLSVIWNE (SEQ.ID NO: 19)
Sae HBsAg (ayw) ILSPFLPL (SEQ.ID NO: 21)
Szngadw HBsAg {adw) WSPFIPL (SEQ 1D NO: 22)
5 Pool HB=Ag (ayw) 15-mer peptides covering the C-
temninus  {aa 145-228) of 5
subfype ayw (SEQ ID NO: 23)
gy HEBcag (ayw} MGLKFRLIL (SEQ ID NO: 24)
B-Gals P-galactozidase DAPIY TR (SEQ ID NO: 25)
[negative control)

1‘pua;:vt]r:h:'.ﬂ 1z generated only from endogenously expressed antigen
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Figure 12
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HBeAg Serum anti-HBs serum HBsAg HBsAg in precipitated
[mIU/mL] [lu/mi] immune complexes
[TU/mL]
Mouse 1 nd 1160 7,6
High
Mouse 2 nd 85 5,7
High
Mouse 3 nd 24 6,4
High
Mouse 4 800 3 4,7
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Figure 15
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Figure 19

Small envelope protein of HBV A2/adw?2 including C-terminal overhang

MENITSGFLGPLLVLOQAGFFLLTRILTIPQSLDSWWTSLNFLGGSPVCLGONSQSPTSNHSPTSCPPT

CPGYRWMCLRRFITFLFILLLCLIFLLVLLDYQGMLPVCPLIPGSTTTSTGPCKTCTTPAQGNSMFEPS

CCCTKPTDGNCTCIPIPSSWAFAKYLWEWASVRFSWLSLLVPFVOWEVGLSPTVWLSATWMMIWYWGPS

LYSIVSPFIPLLPIFFCLWVYIGSGATNFSLLKQAGDVEENPG

(SEQ ID NO: 10)

Figure 20

Core protein fragment 1-149 of HBV D/ayw including N- and C-terminal
overhangs

PMDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTASALYREALESPEHCSPHHTALRQATLCWGELMT

LATWVGVNLEDPASRDLVVSYVNTNMGLKFRQLLWEHISCLTFGRETVIEYLVSFGVWIRTPPAYRPP

NAPILSTLPETTVVGSGATNEFSLLKQAGDVEENPG

(SEQ ID NO: 12)

Figure 21

RT domain of HBV polymerase including N- and C-terminal overhangs

PEDWGPCAEHGEHHIRIPRTPARVIGGVFLVDKNPHNTAESRLVVDESQF SRGKTRVSWPKFAVPNLQ

SLTNLLSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLSRYVARLSSNSRIFNHQHGNLQNLHDS

CSRNLYVSLLLLYKTEFGRKLHLYSHPITILGFRKIPMGVGLSPFLLAQFTSAICSVVRRAFPHCLAFSY

MDDVVLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQEHIVQKIKQ

CI'RKLPVNRPIDWKVCORIVGLLGFAAPFTQCGYPALMPLYACIQSKOQAFTESPTYKAFLCKQYLNLY

PVARQGSGEGRGSLLTCGDVEENPG

(SEQ ID NO: 16)
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Figure 22

Large envelope protein of HBV C/ayw including N- and C-terminal overhangs

PMGCGWSSKPROQGMGTNLSVENPLGFEFPDHQLDPAFGANSNNPDWDENPNKDHWPEANQVCAGAFGPGE

TPPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSGRQPTPISPPLRDSHPQAMOWNSTTFHOALLDPR

VRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNMENTTSGEFLGPLLVIQAGFLLLTRILTIP

QSLDSWWISLNFLGGAPTCPGONSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLCLIFLLVL

LDYQGMLPVCPLLPGTSTTSTGPCRTCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFAKFLWERW

ASVRFSWLSLLVPEVOWEVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFEFCLWVY IGSGEGRG

SLLTCGDVEENPG
(SEQ ID NO: 14)

Figure 23

Core protein of HBV C/ayw including N- terminal overhang

PMDIDPYKEFGASVELLSFLPSDEFEFPSIRDLLDTASALYREALESPEHCSPHHTALRQAILCWGELMN

LATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWEFHISCLTFGRETVLEYLVSEFGVWIRTPPAYRPP

NAPILSTLPETTVVRRRGRSPRRRTPSPRRRRSQSPRRRRSQSRESQC
(SEQ ID NO: 15)
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Figure 24

Consensus sequence of RT-domain of HBV polymerase:

EDWGPCTEHGEHHIRIPRTPARVTGGVFLVDKNPHNTAESRLVVDESQESRCGNTRVSWPKEFAVPNLQS
LTNLLSSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSNSRIINHQHGTMONLHDSC
SRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSATCSVVRRAFPHCLAFSYM
DDVVLGAKSVQHLESLYTAVTNELLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQEHIVQKIKQC
FRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLYACIQAKQAFTEFSPTYKAFLCKQYLNLYP
VAR

(SEQ ID NO: 03)

Figure 25

Consensus sequence of large envelope proteins of genotype C HBV strains

MGGWSSKPRQGMGTNLSVPNPLGEFEFPDHQLDPAFGANSNNPDWDENPNKDHWPEANQVGAGAFGPGE'T
PPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALLDPRV
RGLYFPAGGSSSGTVNPVPTTASPISSIFSRTCDPAPNMENTTSGFLGPLLVLQAGFFLLTRILTIPQ
SLDSWWISLNFLGGAPTCPGONSQSPTSNHSPTSCPPICPGYRWMCLRRFITFLFILLLCLIFLLVLL
DYOGMLPVCPLLPGTSTTSTGPCKTCTIPAQGTSMEPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWA
SVRFSWLSLLVPEVOWEVGLSPTVWLSVIWMMWYWGPSLYNILSPELPLLPIFFCLWVYI

(SEQ ID NO: 01)

Figure 26

Consensus sequence of core protein of genotype C HBV strains

MDIDPYKEFGASVELLSFLPSDEFFPSIRDLLDTASALYREALESPEHCSPHHTALRQAILCWGELMNL
ATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWFHISCLTEFGRETVLEYLVSEFGVWIRTPPAYRPPN
APILSTLPETTVVRRRGRSEFRRRTPSPRRRRSOSPRRRRSQSRESQC

(SEQ ID NO: 02)
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Figure 29
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Figure 29 (cont.)
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Figure 30
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Figure 30 (cont.)

- os, oos s B3O
8 6004 O d34
@,
o)) 400'
<
[:}]
M 200- |l|
I
0- . .
© K &
(&
- control
-- HBsAg -O- anti-HBs
15007 —08 —S 100000
[\
'_2'1000- — - 10000 ?r
I
S 600-
2 1000
Q 400 t100 3
@ c
@ 200 ;;3 - 10 3
L
0 T T _¢ 0—-1
S o> S >
S & & g
CpG/PCEP
-- HBsAg -O- anti-HBs
15007 —2* —=% 100000
2]
Ewoo- - 10000 3-
£ I
> 6004 1000 9
<°’ 400 - 100 E
) (-
@ 200- F10 3
L
0 1

78

anti-HBc
[extinction S/CO]

1500+

-
[=]
[=]
o

HBsAg [IU/mL]

600+

400+

200+

0.2

0.4+

PCT/EP2017/050553

S &
o M )
c° 0’6\ 0’8

X
c-di-AMP
-~ HBsAg -O- anti-HBs
\** *X . 100000
~ | 10000
3 L1000
7 100
L 10
L1

[Qw/nw] sgH-nue



WO 2017/121791

25/36

Figure 30 (cont.)
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Figure 31
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Figure 31 (cont.)
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Figure 32 (cont.)

anti-HBc
anti-HBs 0.07 —GRR— Cef
100000- o
o
O 0.2
~ 10000+ o X
= —T c
= 1000 _*_ T2 04
g o0 52
] ® £
z 0 X 061
& 10 =
. 0.8 . .
2© (e NN Lot o'°
By W
L) _SNA “ P_gp‘g
\Lad W
E o
©
?
l—
+
[- =]
a
o
J
?—
2
L
=

\] O ] \ 2] S N
& & & (9
& & & &

307 @ MVA HBVvax
CJ MVA-sAg + MVA-core

% IFNy+ / CD8+ T-cells
?

.
. i,III ilm
]

N >
J N =]
> Eig ©

84



WO 2017/121791 PCT/EP2017/050553
31/36

Figure 33

Construct of the recombinant vaccination vector (rMVA) further expressing CD70

CCTGGGACATACGTATATTTCTATGATCTGTCTTATATGAAGTCTATACAGCGAATAGATTC
AGAATTTCTACATAATTATATATTGTACGCTAATAAGTTTAATCTAACACTCCCCGAAGATTT
GTTTATAATCCCTACAAATTTGGATATTCTATGGCGTACAAAGGAATATATAGACTCGTTCG
ATATTAGTACAGAAACATGGAATAAATTATTATCCAATTATTATATGAAGATGATAGAGTATG
CTAAACTTTATGTACTAAGTCCTATTCTCGCTGAGGAGTTGGATAATTTTGAGAGGACGGGA
GAATTAACTCGAGGCCGCTGGTACCCAACCTAAAAATTGAAAATAAATACAAAGGTTCTTGA
GGGTTGTGTTAAATTGAAAGCGAGAAATAATCATAAATAAGCCCGGGGATCAACC

ATGGACATCGACCCTTATAAAGAATTTGGAGCTACTGTGGAGTTACTCTCGTTTTTGCCTTT
GACTTCTTTCCTTCAGTACGAGATCTTCTAGATACCGCCTCAGCTCTGTATCGGGAAGCCT
TAGAGTCTCCTGAGCATTGTTCACCTCACCATACTGCACTCAGGCAAGCAATTCTTTGCTG
GGGGGAACTAATGACTCTAGCTACCTGGGTGGGTGTTAATTTGGAAGATCCAGCGTCTAG
AGACCTAGTAGTCAGTTATGTCAACACTAATATGGGCCTAAAGTTCAGGCAACTCTTGTGG
TTTCACATTTCTTGTCTCACTTTTGGAAGAGAAACAGTTATAGAGTATTTGGTGTCTTTCGGA
GTGTGGATTCGCACTCCTCCAGCTTATAGACCACCAAATGCCCCTATCCTATCAACACTTC
CGGAGACTACTGTTGTTAGACGACGAGGCAGGTCCCCTAGAAGAAGAACTCCCTCGCCTC
GCAGACGAAGGTCTCAATCGCCGCGTCGCAGAAGATCTCAATCTCGGGAATCTCAATGT
GGCTCCGGAGCCACCAACTTCTCCCTGCTGAAGCAGGCCGGCGACGTGGAGGAGAACCC

ATGCCGGAGGAGGGTTCGGGCTGCTCGGTGCGGCGCAGGCCLCTATGGGTGCGTCCTGC
GGGCTGCTTTGGTCCCATTGGTCGCGGGCTTGGTGATCTGCCTCGTGGTGTGCATCCAGC
GCTTCGCACAGGCTCAGCAGCAGCTGCCGCTCGAGTCACTTGGGTGGGACGTAGCTGAG
CTGCAGCTGAATCACACAGGACCTCAGCAGGACCCCAGGCTATACTGGCAGGGGGGCCC
AGCACTGGGCCGCTCCTTCCTGCATGGACCAGAGCTGGACAAGGGGCAGCTACGTATCCA
TCGTGATGGCATCTACATGGTACACATCCAGGTGACGCTGGCCATCTGCTCCTCCACGAC
GGCCTCCAGGCACCACCCCACCACCCTGGCCGTGGGAATCTGCTCTCCCGCCTCCCGTA
GCATCAGCCTGCTGCGTCTCAGCTTCCACCAAGGTTGTACCATTGCCTCCCAGCGCCTGA
CGCCCCTGGCCCGAGGGGACACACTCTGCACCAACCTCACTGGGACACTTTTIGCCTTCCC
GAAACACTGATGAGACCTTCTTTGGAGTGCAGTGGGTGCGCCCCTGATTGACCCGCGGGC
CCGGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAA
TAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATG
TGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTC
TCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT
TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGG
CGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCA
CAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTC
AAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTG
ATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAG
GCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCAC
AACCATGGTIGAGCAAGGGCGAGGAGCTIGITCACCGGGGTGGTGCCCATCCTIGGTICGAGC
TIGGACGGCGACGTAAACGGCCACAAGTTCAGCGIGTICCGGCGAGGGCGAGGGCGATGCC
ACCTACGGCAAGCTGACCCTGAAGTICAICTGCACCACCGGCAAGCTIGCCCGIGCCCTGG
CCCACCCTICGTIGACCACCCTGACCTACGGCGTGCAGTGCTTICAGCCGCTACCCCGACCAC
ATGAAGCAGCACGACTTCTTCAAGTICCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACG
ATCTTCTICAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTIGAAGTTCGAGGGCGAC
85
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Figure 33 (cont.)

ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTICAAGGAGGACGGCAACATCCTG
GGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAG
AAGAACGGCATCAAGGTGAACTICAAGATCCGCCACAACATCGAGGACGGCAGCGIGCAG
CTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTIGCTGCTGCCCGA
CAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCA
CATIGGICCIGCTIGGAGTTCGIGACCGCCGCCGGGATCACTICICGGCATGGACGAGCTIGTA
TTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTT
GTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTC
ACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCGTCGACCTGCAG
TCAAACTCTAATGACCACATCTTTTTTTAGAGATGAAAAATTTTCCACATCTCCTTITGTAG
ACACGACTAAACATTTTGCAGAAAAAAGTTTATTAGTGTTTAGATAATCGTATACTTCATC
AGTGTAGATAGTAAATGTGAACAGATAAAAGGTATTCTTGCTCAATAGATTGGTAAATTC
CATAGAATATATTAATCCTTTCTTCTTGAGATCCCACATCATTTCAACCAGAGACGT
TTTATCCAATGATTTACCTCGTACTATACCACATACAAAACTAGATTTTGCAGTGACGTCG
TATCTGGTATTCCTACCAAACAAAATTTTACTTTTAGTTCTTTTAGAAAATTCTAAGGTAGA
ATCTCTATTTGCCAATATGTCATCTATGGAATTACCACTAGCAAAAAATGATAGAAATATA
TATTGATACATCGCAGCTGGTTTTGATCTACTATACTTTAAAAACGAATCAGATTCCATAA
TTGCCTGTATATCATCAGCTGAAAAACTATGTTTTACACGTATTCCTTCGGCATTTCTTTTT
AATGATATATCTTGTTTAGACAATGATAAAGTTATCATGTCCATGAGAGACGCGTCTCCGT
ATCGTATAAATATTTCATTAGATGTTAGACGCTTCATTAGGGGTATACTTCTATAAGGTTT
CTTAATCAGTCCATCATTGGTTGCGTCAAGAAC
tactatcggatgttgttgggtatcictagtgtiacacatggccttactaaagtitigggtaaataactatgatatctctattaattatagatgcata
tatttcatttgtcaaggatattagtatcgactigctatcgtcattaatacgtgtaatgtaatcatataaatcatgcgatagccaaggaaaattt
aaatagatgttcatcatataatcgtcgctataaticatattaatacgtigacatigactaatttgtaatatagcctcgccacgaagaaagctc
tcgtattcagtticatcgataaaggataccgttaaatataactggttgccgatagtctcatagtctattaagtggtaagtttcgtacaaatac
agaatccctaaaatattatctaatgttggattaatctttaccataactgtataaaatggagacggagtcataactattttaccgtttgtactta
ctggaatagacgaaggaataatctccggacatgctggtaaagacccaaatgtetgttigaagaaatccaatgticcaggtcctaatctc
ttaacaaaaattacgatattcgatcccgatatcctttgcatictatttaccagcatatcacgaactatattaagattatctatcatgtctattctc
ccaccgttatataaatcgcctccgctaagaaacgttagtatatccatacaatggaatacttcatitctaaaatagtattcgtittctaattcttt
aatgtgaaatcgtatactagaaagggaaaaattatcttigagtiticcgitagaaaagaaccacgaaactaatgtictgatigcgtccgat
tccgttgctgaattaatggatttacaccaaaaactcatataacttctagatgtagaagcaticgctaaaaaattagtagaatcaaaggat
ataagtagatgttccaacaagtgagcaattcccaagatticatctatatcattctcgaatccgaaattagaaattcccaagtagatatectt
tttcatccgatcgtigatgaaaatacgaactttattcggtaagacaatcatatggaaaagaatttaccagatatcttctittitccaaactgeg
ttaatgtattctcttacaaatattcacaagatgaaticagtaatatgagtaaaacggaacgtgatagttictcattiggcggtgtticcagttat
aaaacatagatggcataacgcacacgtigtaaaacataaaggaatatacaaagttagtacagaagcacgtggaaaaaaagtatct
cctccatcactaggaaaacccgcacacataaacctaaccgcgaagcaatatatatacagtgaacacacaataagctitigaatgttat
agtttictaaaatgtataacaaatacagaaatcaattcgticgatgagtatatattaagaggactattagaagctggtaatagtttacagat
attttccaattccgtaggtaaacgaacagatactataggtgtactagggaataagtatccatttagcaaaattccatiggcctcattaactc
ctaaagcacaacgagagatattitcagcgtggatitctcatagacctgtagttttaactggaggaactggagtgggtaagacgtcacag
gtacccaagttattgcttiggtttaattatttatitggtggaticictactctagataaaatcactgactticacgaaagaccagtcattctatctc
ttcctaggatagctttagttagattgcatagcaataccattttaaaatcattgggatttaaggtactagatggatctcctattictttacggtac
ggatctataccggaagaattaataaacaaacaaccaaaaaaatatggaatigtatttictacccataagttatctctaacaaaactattt
agttatggcactcttattatagacgaagticatgagcatgatcaaataggagatattattatagcagtagcgagaaagcatcatacgaa
aatagattctatgtitttaatgactgccacgttagaggatgacagggaacggctaaaagtatttttacctaatcccgcatttatacatattcct
ggagatacactgtttaaaattagcgaggtatttaticataataagataaatccatcticcagaatggcatacatagaagaagaaaagag
aaatttagttactgctatacagatgtatactcctcctgatggatcatccggtatagtcttigtggcatccgttgcacagtgtcacgaatataa
atcatatttagaaaaaagattaccgtatgatatgtatattattcatggtaaggtcttagatatagacgaaatattagaaaaagtgtattcatc
acctaatgtatcgataattattictactccttatttggaatccagcgttactatacgcaatgttacacacatttatgatatgggtagagttttigtc
cccgctcctittggaggatcgcaagaatttattictaaatctatgagagatcaacgaaaaggaagagtaggaagagttaat

(SEQ ID NO: 27)
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Figure 34
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Figure 34 (cont.)

MVA(B8R)-specific cytokine response
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Figure 35
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Figure 35 (cont.)
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